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THE YORKSHIRE ENGINE WORKS. 

On Saturday last, the first engine made at the 
Meadow-hall:Works, near Sheffield, belonging to the 
Yorkshire Engine Company, was delivered to the 
Great Northern Railway, and successfully made its 
maiden trip to Doncaster. It was a fine coupled 
passenger engine, intended for heavy trains and high 
speeds, the inside cylinders being 16} in. in diameter 
for a 24 in. stroke, while the four coupled wheels were 
7 ft. in diameter. Next week we hope to give full 
drawings, showing the construction of this engine, 
which is one of a type some time since adopted for the 
fast and heavy traffic of the Great Northern line. 
The engine was made, in fact, from the drawings and 
specifications of the Great Northern Company’s 
engineer, and the makers, therefore, have not as yet 
exercised their abilities in design. 

The Yorkshire Engine Company has been formed 
among a few of the ablest locomotive and other engineers 
in the kingdom and in the colonies, the minimum 
holding of each shareholder being 5000/. We described 
the new works at some length in our number of No- 
vember 16th last, and we need only repeat here that 
they are planned with reference to a very large 
production and future extension. We may observe, 
that the works at present represent the Great Northern 
school of practice, Mr. Alfred Sacré, formerly of the 
New England Works, at Peterborough, being the 
managing director, while Mr. Archibald Sturrock and 
Mr. Charles Sacré are upon the board ; and, as we have 
already said, the first engine delivered is for the Great 
Northern Company. There is, perhaps, no experience 
of a more trying locomotive service than that afforded 
by the Great Northern line, with its irregular but 
generally high speeds, and we argue something from 
this in favour of the new works. On Mr. Charles Sacré’s 
own line, the Manchester, Sheffield, and Lincolnshire, 
with 240 engines, an average of twenty-seven only are 
now underrepair, takingone year with another; and this 
very factshows how well the engine stock is constructed 
and maintained, and, by inference, that works in which 
the Messrs. Sacré are so deeply interested mr | be ex- 
pected to maintain a high character for the good 
material and sound construction of the engines turned 
out. Our former notice’of the new works sufficiently 
described their* extent, arrangement, and mechanical 
appliances ; and we hope, next week, to fully illustrate 
ont describe the first engine turned out from them. 

















REVERSING ROLLING MILLS. 


REVERSING rolls, the direction of the motion of which can be 
reversed at each pass of the plates through them, have been 
fitted up in a number of instances during the past few years; 
and for some purposes, as, for instance, for rolling armour plates, 
their use has become almost. a necessity, from the great weight 
of the masses to be dealt with, and the inconvenience 
which would consequently attend lifting the slabs over the 
rolls at each pass. In other cases the use of the reversing 
— saves time, and enables a greater number of passes to 

e made at one heat, whilst it also does away with a good deal 
of lifting. In the reversing plate mill at the London and North- 
Western Steel Works, at Crewe, the reversal of the motion of 
the rolls is effected by reversing the pair of engines by which 
the rolls are driven, and the plan is found to answer well. The 
engines in question have 28 in. cylinders with 4 ft. stroke, and 
make 3} revolutions to one revolution of the rolls; they have 
balanced steam-valves, and are reversed by hydraulic power 
without shutting off the steam. The arrangement works so 
freely that the engines have been reversed seventy-three times 
in one minute. The rolls of this train are 6 ft. 10in. long by 
24 in. in diameter, and the train is capable of bringing down a 
slab from the full thickness of the pile to that of a locomo- 
tive frame-plate in eleven passes, whilst the lowering of the top 
rolls at each pass, is, like the reversal of the engines, effected by 
hydraulic power. 

In the case of the plate mill at Messrs. W. H. and G. Dawes’s 
works, at Elsecar, near Barnsley, as well as in that of the armour- 
plate mills of Messrs. John Brown and Co., at Sheffield, and in 
some other instances, the plan of reversing the motion of the 
rolls by means of a clutch has been adopted. The train of plate 
rolls at Elsecar, of which we give engravings above, is one of the 
finest in the kingdom, and it is one of the first that was fitted 
up upon the reversing principle. It was constructed at Elsecar, 
and Messrs. Dawes were also the makers of the first large 
armour-plate mill employed by Messrs. J. Brown and Co. The 
illustrations represent a side and end elevation, and plan of the 
train, and from these views the whole arrangement will be 
readily understood. 


The fly-wheel shaft, from which the motion is received, car- 
ries a pinion 2 ft. in diameter at the pitch circle, 15 in. wide on 
the face, and having fifteen teeth, this pinion geating into a 
spur wheel, 8'ft. in diameter at the pitch circle, and having sixty 
teeth. The spur-wheel just mentioned is fixed upon a counter- 
shaft, and it gears into another spur-wheel of similar dimensions, 
which'runs loose upon the shaft, by which motion is directly 
transmitted to the rolls. Onthe same countershaft as the first 
spur-wheel is fixed another spur-wheel, which is of smaller size, 
its diameter at the pitch circle being 4 ft., and it being furnished 
with thirty teeth. This spur-wheel gears into another of equal 
size, fixed on a second countershaft, and this second wheel gears 
into a third, also of the same dimensions, running loose upon 
the same shaft as the second larger spur-wheel. By tracing out 
this arrangement of gearing, it will be seen that the second 
of the larger and the third of the smaller spur-wheels will re- 
volve on the shaft communicating with the rolls in opposite 
directions, and the rolls can thus be run either the one way or 

















the other, according as the larger or smaller wheel is thrown 
into gear with the shaft. The engagement of the shaft with 
either of the wheels at pleasure is effected by means of a double 
clutch sliding on feathers fixed in the shaft between the bosses 
of the two wheels, these bosses being of a clutch form, so that 
they engage with the sliding clutch just mentioned. The shift- 
ing of the clutch from one boss to the other is effected by a long 
lever arranged as shown in the plan. 

By an inspection of the arrangement of the gearing, it will 
be seen that the proportionate speed of the fly-wheel shaft and 
rolls depends upon the proportion which the pinion on the former 
bears to the first spur-wheel; and -as this proportion is as 1 to 
4, the fly-wheel shaft makes four revolutions to one of the rolls. 
The fly-wheel shaft is 16 in. square, and the fly-wheel is 18 ft. 
in diameter, and has a rim 12in. by 10 in. The wheel has eight 
arms cast in one with the boss, and united to the rim by dove- 
tails, as shown in the end elevation. ‘The same plan of construc- 
tion is also adopted for the larger spur-wheels. The counter- 
shaft on which the spur-wheel receiving motion from the pinion on 
the fly-wheel shaft is fixed is 14 in. square, and its bearings, as 
well as those of the fly-wheel and other countershafts, are 12 in. 
in diameter by 15 in. long. 

The manner in which the motion is transmitted from the 
gearing to the rolls is clearly shown by the engravings. It will 
be seen that the lower rolls are connected direct with the shaft 
carrying the clutch, jwhilst between the roughing-down and 
finishing rolls are placed a pair of pinions by which the motion 
is communicated to the upper rolls. These pinions, the shafts 
of which are carried by a strong frame, are each 20 in. wide on 
the face, and 2 ft. in diameter at the pitch circle. The shafts 
connecting the upper pinion with the upper rolls have their 
couplings made with a certain amount of slack so as to permit 
of the shafts inclining, as shown in the engravings, when the 
upper rolls are raised. The rolls next the gearing are 7 ft. long 
by 21 in. in diameter, whilst the next pair are 6 ft. by 21 in., 
and the third pair, of which the bottom roll only is driven, 5 ft. 
long with a diameter of 20in. The frames of the rolls are of 
the usual massive character. 

Rolls for plates are cast in thick iron chills so as to increase 
their durability, and the piles upon which they have to act are 
generally made wider, sLorter, and thinner than the piles for 
bars, The slabs are passed through the rolls both sideways and 
endways, and, in making boiler plates, the length and width 
of the piles should bear the same paste to each other 
as the corresponding dimensions of the finished plates, so that 
the piles may, during the rolling, be equally extended in each 
direction. The bars of the pile should also be equally distributed 
along and across it, and if care be then taken in the rolling, the 

late will, when finished, be equally strong in both directions. 

n rolling long plates for shipbuilding, the greatest extension 
of the fle during the rolling process necessarily takes place 
longitudinally, and consequently the greatest formation of the 
fibre takes place in that direction. To counterbalance this, the 
piles for such plates may be built up with the greater number 
of bars arranged transversely, and by this means a greater 
equality in the longitudinal and transverse strength of the plate 
may be secured. 
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COMMUNICATIONS IN INDIA. 
V. Rartways. 

Tue subject of railway communication in India was 
first laid before the Supreme Government by Mr. R. 
Macdonald Stevenson (now Sir Macdonald Stevenson) in 
1843. In 1845 the Court of Directors of the East 
India Company appointed Mr. Simms to be consulting 
engineer to the Government of India in the railway 
department, and he was instructed in concert with two 
engineer officers, Captains Boileau and Western, to 
examine and report upon a direct line from Calcutta 
to Benares, and to report generally whether there was 
anything in the soil or climate of India, or in the 
habits of its population, inimical to the introduction 
of railways. In 1849 the East India Company entered 
into a contract with the East India Railway Company 
for the construction of an experimental line, which 
was to cost one million sterling, and to be selected 
with a view to its forming a portion of a trunk line to 
the North-Western Provinces. A line from Howrah to 
Raneegunge was selected, and work commenced on it 
ithe latter end of 1850. Towards the end of 1851 a 
Ime was surveyed between Burdwan and Rajmehal, 
and an extension of the company’s capital by ],000,000/. 
sanctioned for its construction. In the cold season 
of 1852-53 a line was surveyed from Rajmehal to 
Allahabad, and the construction by the same com- 
pany. of a line from Burdwan to Delhi was soon after- 
wards sanétioned, and interest guaranteed on a capital 
of nine millions sterling, inclusive of the sum first 
sanctioned for the Rajmehalextension. In December, 
1853, the extension of the railway from the Ranee- 
gunge station up to the actual site of the Raneegunge 
coal fields was sanctioned, as well as the construction 
of-electric telegraphs along the line of railway. The 
direction of the Jine from Budwan to Allahabad having 
been previously approved, that from Allahabad to 
Cawnpore was sanctioned in June, 1854; from Cawn- 
pore to near Agrain December, 1854; and thence, 
vid Agra and Muttra, to Delhi, in November, 1855. 

Starting from Howrah, on the right bank of the 

Hooghiy, opposite to Caleutta, this colossal line pro- 
ceeds in a north-westerly direction to Burdwan, whence 
the branch to Raneegunge strikes off to the west, 
while the main line runs due north to Rajmahal, thus 
connecting Calcutta with the Ganges, and enabling 
traders to avoid the navigation of 250 miles of one of 
the most dangerous portions of the river. “At Rajma- 
hal the railway turns westwards, and proceeds up the 
right bank of the Ganges, past Monghyr, where it is 
driven through the only tunnel in its course, a length 
of 900 feet through a hill of clav slate and hard quartz 
rock, to Patna, Benares, and Allahabad. 
leaving Patna, it is conveyed across the river Soane by a 
magnificent bridge, which consists of twenty-seven iron 
girders of 150 feet each, supported on brick foundations, 
in| which, it is believed, is at present exceeded in mag- 
nitude by only one other in the world. At Allahabad the 
railway crosses the river Jumma by another very fine 
bridge, which was opened for traffic on the 15th of 
August, 1865 (ride ExGinrentneG for the 7th of Sep- 
tember last, page 172). The line then takes a north- 
westerly course through Cawnpore, into the heart of 
the Upper Provinces, and, at a point twenty miles 
from Agra (with which it is connected by a branch), it 
strikes northward past Allyghur to Ghazeeabad, where 
it meets the Punjab Raiiway, and whence a short 
junction line of 12 miles unites it with the city of 
Delhi. The whole of this great undertaking has been 
finished, except the bridge over the Jumna into Delhi, 
which is expected to be completed in the course of the 
present year. Considerable progress has also been 
made on a very important line of 225 miles, which, 
starting from Allahabad in a south-westerly direction, 
penetrates the cotton-growing district of Jubbulpore, 
where it will join the great Indian Peninsula Railway, 
and form the connecting link in the communication 
between Calcutta and Bombay. Moreover, the branch 
which was opened in 1855 to Raneegunge, and which 
has since been extended to Barrakur, is to be further 
carried over the Nargoonjoo Pass to Luckieserai, by 
which the distance between Calcutta and the north- 
west will be shortened by 71 miles. A branch of 26 
miles will, at the same time, be constructed to open 
up the Kurhurbalee coal fields. The total length of 
the East India Railway, with all its branches, will, 
when completed, amount to about 1500 miles. 

The Great Indian Peninsula Railway Company was 
incorporated in the year 1849, and entered into 
a contract for the construction of a line from the town 
of Bombay, through the Island of Salsette, and across 
the Tannah estuary, to Callian, a distance of 33 miles, 
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extremity of Bombay Island. The works were com- 
menced in October 1850, and finished in May 1854. 
At the end of that year the company. undertook the 
extension of their line into the interior, to unite with 
the East Indian and Madras railways. At Callian it 
is divided into two great branches, the one going to 
the north-east, the other to the south-east. The great 
physical difficulty in either case was to surmount the 
ghauts, a lofty range which runs parallel to the sea 
along the whole west coast of the peninsula, and forms 
a barrier to the conveyance of the rich produce of the 
Deccan to the port of Bombay. The northern line is 
carried over the Thull Ghaut by an incline nine miles 
and a quarter in length, in the course of which it 
attains an elevation of 972 feet. 1t then proceeds by 
Nassick and Chalisgaum to Bhosawal, at which point 
an important branch runs eastward through the great 
cotton district of Oomrawuttee, to Nagpore. The 
main line, shortly after leaving Bhosawul, crosses the 
river Taptee, and continues its course to the north- 
east, up the valley of the Nerbudda, to Jubbulpore, 
where it meets the East Indian railway, The southern 
of the two great branches is taken through the moun- 
tains at the Bhore Ghaut by an incline nearly 16 miles 
long, with a total elevation of 1831 feet, the dif- 
ficulties of the course being overcome by such a 
series of cuttings, tunnels, viaducts, and embankments 
as can be hardly rivalled in any other part of the 
world, except on the sister incline over the Thull 
Ghaut. The railroad is then continued to Poona, 
Sholapoor, and Kulburga, at which place it has been 
proposed that a line of 119 miles should branch off 
eastward to Hyderabad, the capital of the Nizam’s 
territories, while the main line proceeds across the 
river Kistna to Raichore, where it forms a junction 
with the railway from Madras. The distance from 
Bombay to Jubulpore is 615 miles, and that to Rai- 
chore 441 miles; and the operations of the company 
extend over a total length, including the branches, 
of 1266 miles. 

The Madras Railway Company was established in 
the year 1852, with the view of constructing a railway 
from the city of Madras to the western coast. Opera- 
tions were commenced in June, 1853, and on the Ist of 
July, 1856, the first section, as far as Arcot, a distance 
of 65 miles, was opened to the public. In 1858 a 
further contract was entered into, for a line towards 
the north-west, to meet the south-eastern branch of 
the Great Indian Peninsula Railway, and thus form a 
direct communication between the presidency towns of 
Madras and Bombay. The country through which the 
line to the western coast passes presented few ob- 
stacles to its progress, the only engineering difficulties 
being to convey the line across the several rivers which 
traverse its path. Leaving Arcot and Vellore a short 
distance on the left, and throwing out a branch on the 
right to the important military station of Bangalore, 
it turns southward through the Shevaroy Hills to 
Salem, beyond which point it resumes a westerly 
direction, and, passing through the cotton-fields of 
Coimbatore, finds it way, by a break in the ghauts, to 
to the port of Beypoor, on the coast of Malabar. The 
whole of this line from Madras to Beypoor, 406 miles 
in length, was opened for traffic in May, 1862; and on 
the Ist of August, 1864, passengers were conveyed 
on the Bangalore branch, which is 86 miles long, and 
which attains a height of 3000 feet on the Mysore table- 
land. The north-west line, leaving the other at Arco- 
num, 42 miles from Madras, proceeds through Cud- 
dapa, and across the river Pennar, to Gooty, near 
which a branch strikes off on the left to the town of 
Bellary, while the main line crosses the Toongabudra, 
and at Raichore joins the line from Bombay. ‘This 
portion of the railway is 338 miles in length; and as 
its path is erossed by twelve rivers and two ranges of 
hills, the works in some parts are very heavy. 

The Bombay, Baroda, and Central India Railway 
Company was formed to connect Bombay with the 
cotton districts of Guzerat and Central India. It was 
incorporated in July, 1855, and the cutting of the first 
sod took place in May, 1856. Starting northward 
from Bombay, through the island of Salsette, and 
crossing the Bassein channel and the Veturnee river, 
the railway follows the line of the coast, passing 
Damaun and Surat, at which place it is carried over 
the Taptee river by an iron bridge of about 2000 feet 
in length. A still more serious obstacle to its pre- 
gress presented itself in the river Nerbudda, which 
the railway crosses by another iron bridge, 3800 feet 
long. Continuing its northerly direction, it proceeds 
through Broach to Baroda, at which point it turns to 
the north-west, over the Mhye river, and terminates 
its course at Ahmedabad, 310 miles from Bombay. 








together with a short branch to Mahim, at the northern 





The whole line is open, except a section of four miles 





within Bombay Island, from Grant Road to Colaba, 
which is to be conducted over land now in course of 
being reclaimed from Back Bay. 

The: Scinde Railway Company was incorporated by 
an Act of Parliament passed on the 2nd July, 1855, 
and was reconstituted in August, 1857. Although its 
affairs are under a single board, the operations of the 
company in reality embrace four separate concerns, for 
each of which the capital raised is kept distinct from 
that of the other three. The object of the combined 
undertakings is to establish communication between 
the port of .Kurrachee and the Punjab, and to connect 
the chief cities of that province withthe. East Indian 
Railway at. Delhi. The. first, portion, or Scinde railway 
proper, proceeds from the harbour ..of _Kurrachee, 
across the rivers Bahrum and Mulleer, and through the 
Karatolla hills to Kotree, on the Indus, opposite 
Hyderabad, and thereby enables traders to avoid the 
delays attendant on the navigation of the delta of the 
river. The line is 109 miles in length; it was com- 
menced in April, 1858, and was opened for traffic on 
the 11th May, 1861, with the immediate effect of de- 
veloping a considerable trade in cotton, which had not 
been previously seen on the Indus, as well as in indigo, 
grain, wool, and other products. The second portion, 
for the navigation of the Indus from Kootree to 
Mooltan, has already been described in a former article 
on “ Navigable Rivers and Canals.” The third portion, 
or the Punjab Railway, starting from Sher Shah, on the 
banks of the Chenab, about 12 miles below Mooltan, 
passes through that city, and thence follows a nearly 
straight course up the left bank of the Ravee, as far as 
Lahore, at which place it*turns directly to the east, 
until it reaches Umritsur. This line, which is 253 
miles long, was commenced in February, 1859. On 
the 10th April, 1862, the section between Umritsur 
and Lahore, 32 miles in length, was opened; in May, 
1863, the section between Mooltan and Sher Shah was 
pronounced to be in working order; and on the 24th 
April, 1865, the complete line was declared available 
to the public. The fourth or last portion of the Scinde 
Railway Company’s undertaking is known as the Delhi 
Railway. It consists of a line from Umritsur to Delhi, 
following a south-easterly direction through the 
Punjab. Crossing the Beas at W uzeer Ghaut, it proceeds 
by h ullunder to Phillour, at which place it is conveyed 
over the Snutlej. Continuing its course through 
Loodiana, Sirhind, and Umballa, it crosses the Junna 
shortly before reaching Seharunpore, where it turns 
southward, and passing through Mozuffernugger and 
Meerut, arrives at Ghazeeabad, whence the trains will 
run into Delhi over the branch constructed by the East 
Indian Railway Company. The length of the whole 
line is 320 miles. The contractors. commenced work 
in 1864, and although no portion has yet been opened, 
it is anticipated that the section hetween Ghazeeabad 
and Meerut will be ready for traffic by the end of the 
present. year. 

In 1857, the Eastern Bengal Railway Company was 
formed for the purpose of affording railw “y accommo- 
dation to the thickly populated districts lying north 
and east of Calcutta, which are richly cultivated with 
indigo, sugar, oilseeds, rice, and other grain. Start- 
ing from the Calcutta side of the Hooghly, it proceeds 
up the right bank of the Matabanga, to Kooshtee on 
the Ganges, opposite Pubna, thus enabling merchants 
to send their goods direct to and from Calcutta, with- 
out undergoing the delay and danger of the navigation 
of the Sunderbunds. The works were commenced in 
April, 1859, and the line was opened throughout its 
entire length of 114 miles in November, 1862. 
Arrangements have been made for conveying pas- 
sengers and goods by steam-boats from Kooshtee to 
Dacea, and also to Assam. In August, 1865, it was 
determined to extend the line a distance of forty-five 
miles, to Goalundo, at the confluence of the Brama- 
pootra and the Ganges, with the view of intercepting 
the traffic from the countries on the north-east ; and 
the railway company have agreed to construct it as 
part of their cslaiaals undertaking. : 
The necessity for increased accommodation for ships 
trading to Calcutta, and the dangers of navigating the 
Hooghily, led to the formation, in 1857, of the Calcutta 
and South-Eastern Railway Company, with the object 
of constructing a short line of twenty-nine miles from 
Calcutta in a south-easterly direction to the harbour 
and town which it was contemplated to establish on 
the Mutlah estuary. The whole railway was opened 
for traffic in March, 1862, with the exception of the 
bridge over the Piallee, which was not finished till a 
rather later date; but it was not until the beginning 
of 1865 that a company was formed to build the neces- 
sary jetties and wharves required to make © 





Town a trading port. For further description of this 
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railway, and of the progress of the Mutlah port, vide 
Encineenine for the 17th of August last, pages 112 
and 117. 

The Great Southern of India Railway Company was 
constituted in 1857, its object being, as its name im- 
plies, to construct railways in the southern provinces 
ofIndia. ‘The line at first sanctioned runs due west 
from Negapatam, on the east coast, by ‘Tanjore, to 
Trichinopoly, through a country Gittanively culti- 
vated with rice and cotton crops. Operations were 
commenced in May 1859, and the whole line of 79 
miles was thrown open for traffic in March 1862. An 
extension of 87 miles was subsequently authorised, to 
enable it to be taken through Caroor, and up the riglit 
bank of the Cauvery, to join the Madras Railway at 
Errode. ' 

The length of rail in course of construction by these 
eight companies is 4944 miles, of which 3332 miles 
were in working order on 31st March last. The total 
expenditure up to that date had amounted ‘to 
60,645,000. giving an average cost per mile of 
18,200/., exclusive of the cost of land, which is in 
all cases provided by the Government; this is esti- 
mated at about 3007. per mile on an average, or, in 
all, including sites for stations, 1,500,000/., thus 
raising the average mileage cost to 18,650/. It is esti- 
mated that the entire system as at present sanctioned 
will cost about 81;000,000/., the result of which ex- 
penditure will be the connexion, by railway, of the thrée 
presidency towns with each other, and with all the 
principal military and most important commercial 
stations throughout India. It is not likely that any 
important extension of first-class railways will, for 
some time to,come, be undertaken ; but we look to the 
light railway or tramway systems, worked with light 
locomotives, as the means whereby the much-needed 
extension of communications in India can, at least at 
present, be best and most economically supplied. 








A RAILWAY FERRY. 


Untit the recent completion of a long railway 
bridge over the Susquehanna river, the trains 
between Philadelphia and Baltimore, U.S., were for 
many years ferried over that stream, which, at the 
point of crossing, is about one mile wide—and it is 
this ferry to which a professional contemporary not 
long ago referred as being one of siz miles—and over 
the Mississippi, which is nearly a thousand miles fur- 
ther west. At the Susquehanna ferry, a few miles 
above the head of Chesapeake Bay, and perhaps 200 
miles from Hampton roads aud the Atlantie Ocean, the 
tide amounts to.but a few inches, and the navigation 
is well sheltered. The large iron ferry-boat started in 
1855, in place of another, of smaller dimensions, pre- 
viously used,‘had .a line of rails, not along the main 
deck, but upon a lofty upper or hurricane deck, 
and for a long time only luggage and parcel vans, 
known as “ baggage and express cars,” were run upon 
this deck, the passengers embarking in the ordinary 
manner. The “saloon” devoted to passengers, and 
which was also surrounded by refreshment tables, ex- 
tended the whole length of the boat, and was of great 
height. More recently, the through “ sleeping-cars ” 
of the night trains were run upon the upper deck, and 
the passengers were thus saved the ade and annoy- 
ance of a midnight change of carriages. ‘The boat was 
not built for a ‘high rate of speed, but nevertheless 
made the crossing at a fair rate, and without per- 
ceptible rolling. Hach end of the boat was made to 
run into a horseshoe-shaped “apron,” or adjustible 
platform, at the wharf, and the running on and off of 
the carriages was'effected without difficulty. 

A steam railway ferry was subsequently maintained 
for some time across the Connecticut river, and after- 
wards across the Delaware at Philadelphia. 

The Great Western Railway of Canada, of 5 ft. 6 in. 
gauge, is separated from the Michigan Central Railway, 
of 4ft. 8$in. gauge, by the Detroit river, about halfa mile 
wide. ‘The evils ‘of an enforced change of goods have 
long been felt, and the mistake of all broad-gauge lines is 
now being repaired ‘on tlie Great Western of Canada, 
as well as on the Great Western of England, by laying 
down a third, rail over the whole length of the former 
line, 229 miles long, and which also communicates at the 
Niagara Suspension-bridge, with the New York Cen- 
tral Railway, of 4ft.8}in. gauge. The Detroit river, 
unlike the Niagara, does not admit of a bridge, and 
hence a powerful steam ferry-boat, the Great Western, 
has been constracted to take trains bodily across. 
This vessel (drawings of which we shall soon be 
enabled, through the kindness of Mr. George Lowe 
Reed, the engineer of the Great Western Railway of 





Canada, to publish in our columns), made her trial 
trips on the llth and 12 ult.. She is: timber built, her 
hull having been made at Windsor, opposite Detroit, 
while her engines were made by Mr. Gartshore, of 
Dundas, Canada West, and her ee at the Great 
Western Company’s locomotive works at Hamilton. 
The hull is 245 ft. long, and the deck is 70 ft. wide, 
being built out over the sponsons. ‘Two lines of rails 
are laid along the whole length of the main deck, 
which is roofed over at a considerable elevation by an 
upper or hurricane deck, and these two lines of rails 
can. accommodate fourteen of the long eight-wheel 
goods wagons, or “freight cars.” A third line is yet 
to be laid along the deck, in the centre of the boat, to 
be used when only less than eight goods wagons are 
to be taken over. The paddle-wheels are 26 ft. in 
diameter, with paddles 9 ft. 6 in. long and 3 ft. wide. 
On both sides of the boat, and both fore and aft the 
paddle-boxes, are cabins, each 36 ft. long, 18 ft. wide, 
and of unusual height. These communicate with each 
other by passages, and are available for passenger ser- 
vice when required. 

The boat has four boilers and. two condensing 
engines with 44 in. cylinders and 12 ft. stroke. 

The vessel runs at either end into a horseshoe- 
shaped apron or slip, adjustible to the stage of the 
water. ‘There is a trifling tide in all the great Ameri- 
can, lakes, und the prevalence of strong winds from 
one quarter sometimes raises the water at Detroit as 
much as one foot ; but there is*besides this a periodical 
rising and falling of the waters of all the lakes, every 
few years, and the extreme range of which, over a 
series of years, is as much as 4ft. This singular rise 
and fall appears to have no connexion with wet and 
dry seasons, and its cause remains to be explained. 








THE LATE MR. THOMAS HOLLIDAY. 


THERE are naval engineers scattered all over the 
seas of the world who will learn with real pain of the 
untimely death of “ Holliday,” so long connected with 
Maudslay’s, afterwards in the Sardinian service,.more 
lately the out-door engineer of John Penn, of Green- 
wich, and, last of all, chief engineer of the famous 
cigar ship, Ross Winans. On the night of Wednesday 
week, he came ashore with some members of his sta 
to spend an evening at home. The waterman who 
rowed him ashore at Northfleet was told to wait his 
return. As the evening wore away, Mrs. Holliday, 
knowing how rough was the night, urged him to remain 
at-home. He said: “ I would be glad to stay, but I 
“ have promised Mr. Winans to have steam up at half- 
“ past eight to-morrow morning, and I should not be 
“ comfortable if I was not on board all night.” He left 
with his junior engineers—one of whom was about to 
be married to the eldest Miss Holliday—and reached 
Northfleet at a late hour. The waterman could not be 
found. At last a small dingey was discovered, and, in 
the darkness and storm, Holliday and his four com- 
panions, besides two oarsmen, sat out together. Every 
soul was lost. 

Mr. Thomas Winans was threatening, the next 
morning, to discharge all of the staff, but Holliday, 
for neglect of duty. After chafing for half the day, 
he telegraphed to London, to his agent, to go to Holli- 
day’s house and inquire. Any inquiry was quite 
enough for the anxious wife. ‘“ He is not on board? 
“Then he is lost!” There were, besides the widow, 
eight children left to mourn. 

Mr. Holliday was, we believe, forty-eight years of 
age. He was a fellow-apprentice of Mr. Craven, of the 
Brighton Railway, at Messrs. Fenton, Murray, and 
Jackson’s, at Leeds. Not long after he had served 
his time, he came up to London, and was engaged at 
Maudslay’s. He soon became forman erector, and 
afterwards took out several of their ships. In 1850, 
he went out to Italy in one of the Sardinian war ships, 
and remained there seven or eight years. On his re- 
turn he went to Havanna in a foreign service. In 
1860, he became outdoor engineer to Messrs. Penn, 
and was there accounted one of the ablest marine en- 
gineers afloat. It was his business to see the engines 
properly put into the ships, to get the utmost out of 
them on the measured mile, and to be civil to the 
Admiralty officers—and the latter means a great deal. 
Karly in 1865, Messrs. Thomas and William Winans 
secured him as chief engineer to the Ross Winans. 
He was the “ pick” of all England for skill, quickness, 
and thorough Lasufides of his duties ; and if the evi- 
dence goes to support this opinion, we may add that 
his salary was 540/. per annum. Not only Mr. Thomas 
Winans (William Winans is still in Russia), but Mr. 
Penn was profoundly afflicted by the news of this dis- 





tressing event, and they have both shown all the con- 
sideration for poor Mrs. Holliday which her best 
friends would ask or expect. It may, perhaps, be the 
highest tribute to Holliday’s memory to say that 
Mr. Penn, who knew him so well, declared that the 
Messrs. Winans could never replace him. Thomas 
Holliday was wonderfully active and clever in the exe- 
cution of all his duties; he was a strict disciplinarian, 
and could get from his men cheerfully all the could 
possibly do, and he was withal a warm-hearted, gene- 
rous, and self-sacrificing friend. 

The following particulars have been supplied by a 
near friend of the deceased : : 


Mr. Thomas Holliday was born at Leeds, in Yorkshire, the 
13th November, 1818, and was apprenticed to Messrs. Fenton, 
Murray, and Jackson, at Leeds, when only 114 years of age; and 
when about 19} years old he left their employment, came to 
London, and at once obtained an engagement with Messrs. Hall, 
at Dartford, where he remained a few weeks, and when he left, 
obtained employment with the firm of Messrs. Maudslay, Sons, 
and Field, at Lambeth, with whom he remained for many years, 
and superintended the placing of the engines on board many of 
their fastest, vessels, and placed the vessels on their stations: 
among others, the Express, Courier, Dispatch, &c,, at South- 
ampton; the Princess Alice, Princess Maud, &c., at Folkestone ; 
the Scotia, onthe Holyhead and Kingstown station, and on board 
of which he remained for some sixteen months. 

In 1843, Mr. Holliday was chief engineer on board the Prin- 
cess Mary, running between Dover and Ostend. 

In 1846, he went out to Copenhagen to superintend the fixin 
the engines on board the yacht of the present King of Denmar 
(then Crown Prince), where he remained six months; and the 

rince was so pleased that he offered him a good appointment 
in the Danish navy, and on his declining that, he gave him a 
handsome present and a testimonial, and said that if ever he 
wanted an engagement he was to come to him, and he should 
have a good’one, 

In 1850 he took out the Governolo steam yacht of the King 
of Italy, and remained as chief engineer till 1856. He made 
many voyages to the Crimea during the war with Russia. 
And once, when taking the king and his staff to Sardinia, on a 
shooting excursion, the vessel was carelessly run on a sunken 
rock, and a large hole was knocked in her bottom; she began to 
fill rapidly, and there appeared every prospect of her sinking, 
when Mr. Holliday, with great promptitude, suggested and 
assisted in carrying out a plan for stopping the leak, which was 
perfectly successful, and the vessel was enabled to get to Toulon 
to be repaired. 

In 1857 he went to Havanna in the Spanish Government ser- 
vice, but, the climate not agreeing with him, he was obliged to 
return to England, and the same year he went out to Italy again 
in the Genova, belonging to the Transatlantic Company, and in 
one year made three voyages to South America, making the 
third voyage at a very short notice, taking the place of another 
steamer which was disabled. 

In the early part of 1859 he was engaged by the celebrated 
firm of Messrs. John Penn and Son, of Greenwich, as their out- 
door manager, and superintended the placing on board their 
respective vessels of a large number of their engines, among 
others those of the Warrior, Black Prince, Resistance, &c. 
In 1864 he left Messrs. Penn, and engaged with the Messrs. 
Winans, the owners of the Ross Winans (cigar vessel), and in 
attempting to, get on board that vessel off Northfleet, early in 
the morning-of. the 27th December, 1866, it is believed he met 
his melancholy end by the upsetting of a small boat, leaving a 
widow and afamily of eight children, of whom seven are quite 
unprovided for. 








ADAMSON’S COMPOUND ENGINES. 


Tue engines illustrated on page 4 were constructed by Messrs. 
Adamson and Co., Newton Moor Ironworks, near Manchester, 
for the Newton Moor Cotton Mill, about twelve months ago. 
They are made on a principle patented by Mr. Adamson, and 
have the three pistons of each engine connected to one con- 
tinuous rod. The boilers, which are on the Cornish principle, 
with flanged seam flues and fitted with Green’s fuel-economiser, 
are worked to a pressure of 1201b, to the square inch. The 
steam from. them is passed by the main pipe, L L, to the first 
pair of cylinders, A A, the starting valve, G, for both cylinders 
being actuated through a handle on the upright pillar, O. There 
are two shut-off valves, H H, inserted in the branch pipes lead- 
ing to the two cylinders, A A, so that either engine can be driven 
independently of the other if occasion should require it ; and an 
equilibrium valve, F’, is connected with the governor for regula- 
lating the supply of steam. ‘The steam pipes are all arranged 
underneath the floor of the engine-house, all valve rods being 
carried up in cast-iron pillars to the height required. The 
steam from the first pair of cylinders is exhausted into the 
second pair, BB, through the pipes, M M, and then passes into 
the third or low-pressure cylinders, C C, which exhaust into 
the condensers, D D. ‘The air-pumps, E E, are = verti- 
cally, and have a short stroke. ‘They are worked from the con- 
necting rod by a parallel motion, There are no cold-water 
pumps, the condenser being supplied from a reservoir which 
gives a sufficient head of water. The injection is regulated by 
the valves, I I, worked through the pillars, P P, and the boiler 
feed-pumps, K K, are worked from the air-pump motion. } 

These engines, although at present working to about half their 
power only, the mill not being as yet fitted with all the my 
it is intended for, are said to work with great economy of fuel. 
They work with great regularity and equality of speed allowing 
the self-acting mules to be run at the highest velocities at pre- 
sent adopted in spinning, with a remarkably small rate of 
breakages of thread. Messrs. Adamson and Co. have promised 
to furnish us with indicator diagrams and quantitative data of 
their working as soon as these engines will have their full 
load on them—data which will no doubt be looked for with 
much interest. The principle of expansion is carried a long way. 
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HORIZONTAL COMPOUND STEAM ENGINES. 
CONSTRUCTED BY DANIEL ADAMSON AND CO., ENGINEERS, HYDE. 
(For Description, see preceding Page.) 
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THE PENARTH ROAD SWING BRIDGES AT CARDIFF. 
JOHN HAWKSHAW, ESQ, CE, FRS, ENGINEER. 
(For Description, see next Page.) 
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THE PENARTH BRIDGES. 

Tue pair of swing bridges, of which we give engravings on 

ge 5, are situated on a line of road connecting Cardiff with 

enarth. Cardiff is situated on the northern and Penarth on 
the southern side of Cardiff harbour, and, until the construction 
of the works just mentioned, the only road connecting the two 
towns entered the northern part of Cardiff, and the line of com- 
munication between Penarth and the southern part of the 
former town, where the docks were situated, was consequently 
somewhat circuitous. Recently there have been completed at 
Penarth, on the southern side of Cardiff harbour, some ex- 
tensive docks, designed by Mr. Hawkshaw, and carried out 
under the joint superintendence of Mr. Hawkshaw and. Mr. 
Samuel Dobson; and the construction of these docks increased 
the necessity for a more direct route of communication between 
the towns. It is to facilitate this communication that the 
new road has been constructed. 

The harbour of.Cardiff is open to the east, and on its northern 
side it receives the river Taff, which flows past the western side 
of the town of Cardiff. The new road which branches from the 
old Penarth road, about a mile from Cardiff, has consequently 
to cross the river ‘Taff, and it does this just at the point where 
the river joins the harbour. As it approaches the western side 
of the river, the road rises at a gradient of 1 in 408, and this 
portion of the road is carried by an embankment which extends 
out into the river tonear high-water mark neap tides. The em- 
bankment is succeeded by a viaduct composed of a series of 
eleven openings of 30 ft. each, each span consisting of four 
wrought-iron plate girders supported by timber piers. 

The viaduct just mentioned extends to the navigable channel of 
the river, and this channel is spanned by one arm of the swing 
bridge shown by Fig. 1 of our engravings. This bridge gives 
.two clear openings of 60 ft. each, and it is supported by a pier 
20 ft. in diameter, placed towards the eastern side of the navigable 
channel of the river. On the eastern side of the swing bridge 
another viaduct of eleven 30 ft. openings commences, this viaduct 
extending tothe embankment by which the road is carried on 
the Cardiff side of the stream. Between the river Taff and the 
town of Cardiff the road has to cross the Glamorganshire Canal, 
and over this it is carried by the swing bridge shown in Fig. 6. 
Further on there is also pode, fe short viaduct, composed of open- 
ings of 30 ft. each, this viaduct carrying the road over the canal 
overflow. 

The 80 ft. spans of the viaduct on each side of the large swing 
bridge are, as we have already mentioned, each composed of four 
wrought-iron plate girders, as shown in Figs.1 and 9. Each 
of these girders is 2 ft. deep, with a ag age Lin. thick, joined 
to the top and bottom flanges by 3in. by 3 in. by din. angle 
irons. ‘lhe top flange is composed of a single plate 12 in. by 4 in., 
and the bottom flange of a plate 12in. by gin. The four 
girders are placed at equal distances apart of 4 ft. 4 in. from 
centre to centre, and they are connected by transverse diagonal 
bracing, as shown in Fig. 9, The girders are covered with 4 in 
fir play king, and upon this is laid 9 in. of metalling forming the 
the roadway. A light wooden handrail is carried along each 
side of the viaduct, and the clear width between these handrails 
is 16 ft. ‘The piers carrying the 30 ft. spans are, with the ex- 
ception of the terminal ones next the swing bridge, each 
composed of three 13}in, by 134 in. piles connected by a sill at 
the top, and stiffened by a diagonal bracing of 12 in, by 6 in. 
timbers arranged as shown in Fig. 9 

The main swing bridge is shown in side elevation in Fig. 1, 
and in cro-s section by Fig. 2, whilst Figs. 3, 4, 5, and 10 show 
various details. ‘The bridge, which gives two 60 tt. openings, is 
composed ot a pair of wrought-iron plate girders, 144 ft. long over 
ail, carried by a central pier, 20 ft. in diameter. The girders, 
which are placed at a distance apart, transversely, of 13 tt. 3 in. 
from centre to centre, are each 8 it. deep at the centre and 3 ft. 
Gin. deep at the ends. The web-plates vary in thickness from 
din. to fin, and the top and bottom flanges are each composed 
of two ,% in. plates, 1 ft. 3in. wide, connected to the web by 
34 in. by 384 in. by 2 in. angle irons. ‘The main girders are con- 
nected by cross-girders rivetted to the under side of their bottom 
flanges, these cross-girders being each 190 in, deep, and being 
covered with 4 in. fir planking, over which is placed oak plank- 
ing 2 in. thick. 

rhe construction of the roller-frames, &e., by which the 
bridge is carried at the centre of its length, is shown by Figs. 2, 
5, and 10. From these figures it will be seen thut, at their 
centres, the main girders of the bridge are bolted down to a 
casting of the form shown in the upper part of Fig. 10, the 
metal of this casting, which consists of a ring of I section, 18 in. 
deep, connected to a central boss by radial arms, being 2 in. 
thick throughout. On the top of the pier is fixed another cast- 
ing of similar form to that just mentioned, this casting, the 
metal of which is also 2 in. thick, being shown in plan in the 
lower half of Fig. 10, and in section in Fig. 2. . These two cast- 
ings form the upper and lower paths for the conicalrollers by 
which the bridge is carried, these rollers, which are 1J4 in. wide, 
and have a mean diameter of 1 ft. 3in., being seventeen in 
number, and being connected by a frame, as shown in Fig. 2. 
In the central boss of the lower casting is fixed a pin 7 in. in 
diameter, this pin projecting upwards into the boss of the upper 
casting, and thus serving to keep the various parts in place. It 
does not, however, carry any of the weight of the bridge. 

The arrangement of the gearing for turning the-bridge is 
shown by Fig. 5. It consists, as will be seen, of an annular rack 
bolted to the top of the cast-iron cylinder forming the supporting 
pier; this rack being geared into by a pinion fixed at the lower 
end of a vertical shaft carried by bearings contained in a short 
cast-iron pillar placed outside one of the girders, as shown. On 
the top of this shaft is placed a bevel-wheel, which, is geared 
into by a bevel pinion fixed at the outer end of a short horizontal 
shaft which passes through the girder, and is furnished with a 
crank-handle on the inner side. The arrangement adopted for 
locking the bridge in its position when shut, and for supporting 
the ends of the girders, is shown by Figs. 8 and 4. As will be 
seen from these figures, each girder has bolted to it at each end 
a casting containing a brass nut in which a vertical serew works. 
The spindle of each of these screws is furnished at its upper end 
with a cross handle, and its lower end, which is shaped as shown 
in Fig. 4, bears in a recessed casting secured to the pier. 





The smaller swing bridge over the Glamorganshire Canal is 
shown in elevation by Fig. 6,in plan by Fig. 7, and in -cross 
section by Fig. 8. Like the larger bridge, it is composed of a 
pair of wrought-iron plate girders; but in this case the girders 
have an uniform depth of 4 ft. 6in. throughout. The opening 
span over the canal is 28 ft., whilst the total length of the 
bridge is about 60 ft., and it is supported on one of the abutments, 
the centre of the supporting arrangement being situated 18 ft. 
from one end of the bridge. As the bridge thus projects un- 
equally on each side of the turntable on which it rests, the longer 
arm is counterbalanced by cast iron weights fixed to the ex- 
tremity of the shorter arm. The main girders are placed 18 ft. 
apart transversely in the clear, and they are connected by cross 
girders 10in. deep resting on their lower flanges, as shown in 
Fig. 8. The cross girders are covered with 4 im. fir and 2in. 
oak planking, as in the case of the larger bridge. 

The general arrangement of the turntable on which this bridge 
rests is similar to that adopted in the case of the larger bridge, 
but the rollers are smaller, their width on the face being7 in. In 
the case of the smaller bridge also, the diameter of the central 
pin is 54 in., and the lower roller path, instead of being con- 
nected to the central boss by radial arms, is distinct from it, both 
the boss and roller path being secured to ashlar blocks imbedded 
in rubble masonry. 

The bridges which we have described were designed by Mr. 
Hawkshaw, and carried out under the joint superintendence of 
Mr. Hawkshaw and Mr. Samuel Dobson. The contractors for 
the bridges and road works were Messrs. C. de Bergue and 
Co., of Manchester and Cardiff. 


HEAVY GOODS TRAINS. 

Tue best weight of goods trains involves a most im- 
portant eqtiation in railway science, and determines in 
a great measure the economy of transport. It is to be 
settled not alone by the gradients and curves of the 
line in conjunction with the working speed, but it in- 
volves broad questions also of the construction and 
adaptation of locomotives, and of the fitness and 
maintenance of wagon stock. ll railway experience 
proves that, so far as we have yet gone in increasing 
the weight of coal trains, we have diminished the cost 
per ton of carriage, and when we consider that much 
the larger part of the cost of coal in London is the 
mere cost of carriage, whether by rail or sea, it is easy 
to see the importance of any possible reduction in this 
respect, 

The advantages of long as distinguished from short 
trains are that they are worked with a much less nume- 
rous staff in proportion to the load taken (a single 
locomotive being understood in both cases), and the 
locomotive expenses are less with one large engine, 
properly adapted to its work, than with two smaller 
ones. These are not merely presumed advantages, 
but are easily proved by the experience of all our lead- 
ing lines, and by others abroad, upon which still 
heavier trains are taken, as on the Northern Railway 
of France, and the Reading Railway in the States, the 
regular load on the last-named line being 850 tons on 
a level, there being no ascending gradients against the 
coal traflic, except. for a short distance at one point 
where assistant power is used. 

The question of heavier trains involves the recon- 
struction of the engine and wagon stock ; but there is 
nothing new in this, for we have always been recon- 
structing both ever since railways began. Whatever 
may be the issue of the question, and whatever the 
present preferences of engineers, we regard the old six 
coupled goods engine which has been handed down 
from the early practice on the Stockton and Darlington 
line as doomed. We have made it as heavy as our 
rails will stand, but this is because we have reached 
the limit upon a single wheel, and not that even a 60- 
ton engine is inadmissable if supported upon ten or 
twelve wheels instead of six. But the proper use of 
sand—its use as on the North London line—almost 
doubles the effective weight of an engine, without add- 
ing greatly to its destructive effect upon the rails, 
But for sand, as now used on the North London line, 
and for Clark’s brakes, the working of the short traffic 
as now practised would be hardly possible. Engines 
run into one end of a station at twenty-five miles an 
hour, and are stopped before they reach the other end, 
and the engines are off and pick up their speed again 
in almost the same time. 

Are we to have eight-coupled engines, which are 
already creeping in, while they have long been used 
successfully in France and in the United States, or are 
we to have four-cylinder engines, the coupled wheels 
being grouped either in parallel sets or in bogies, as in 
Mr. Fairlie’s plan? Are we to have tank engines or 
tender engines? It is certain that we must have still 
stronger, perhaps heavier and more capacious, wagons, 
and that they must have continuous draw rods and 
cour lings of increased strength. 

We believe there was never a time when greater 
changes were impending over the goods stock of 
English railways, and we shall wait to see in what 
quarter true English locomotive talent will first dis- 





tinguish itself. Unless we are content to be servile 
and tardy copyists of foreign engineers, we must have a 
new English goods engine of our own, as new in its 
construction as in its powers. 








RAILWAYS IN LILLIPUT. 


We have for many months wondered why Mr. Fitz- 
gibbon recommended a gauge of only 3 ft. 6 in. for 
the railways of Queensland. The disadvantages of 
such pinching were evident enough, and we failed to 
discover any countervailing advantages. That the 
safe running speed could not exceed ten or twelve 
miles an hour was certain, and it was equally certain 
that, with a traffic onee developed, the whole line 
would require to be widened, at much cost and incon- 
venience. Every railway must be made for trains of a 
certain maximum weight, and, supposing this weight 
to be same, the difference in the first cost of a narrow 
and a broad gauge would practically. be very little. 
The formation level in level ground would be a little 
wider, the ditching, fencing, crossings, &c., being the 
same. In cuttings and embankments the proportionate 
difference would be still less. Thus, if a single line of 
34 ft. gauge required a formation level 12 ft. wide, 
and one of 4 ft. 8$in. gauge 14 ft., the difference in 
the section of an embankment or cutting 50 ft. high, 
with slopes of one to one, would be merely as the 
difference between 3100 and 3200, these numbers 
representing the relative cross sections in square feet. 
Iron bridges, rails, chairs, &c., would be the same on 
both gauges, and only the ballasting and sleepers 
would be slightly in excess on the wider gauge. 
The rolling stock would be of only very slightly 
greater weight on the broader gauge, but the excess 
of weight would not practically affect the considera- 
tion of the strength of the way. 

What, then, is there in the narrow or Lilliputian 
gauge of 3 ft. 6in. to compensate for its manifest dis- 
advantages ? We find our answer in a letter which 
Mr. Wm. T. Doyne, Memb. Inst. C.E., has lately pub- 
lished in Queensland. He considers that the safe 
maximum speed on the 3 ft. 6 in. gauge cannot exceed 
teen or, at most, twelve miles an hour, and that al- 
though he has travelled twenty-two miles an hour on 
this gauge, he doubts whether the working stock 
would admit of it, except in the case of the engine run- 
ning down steep gradients, and he states that he would 
feel more at his ease on-a line of ordinary gauge at fifty 
miles an hour. 

It is, he says, only the question of curves—a mini- 
mum of five chains—that has made a gauge of 3 ft. 6 in. 
necessary. Curves of no greater radii could have been 
obtained without a great and apparently prohibitory 
outlay of capital. Says Mr. Doyne: Ist. The resist- 
“ance to the passage of engines -and carriages in- 
‘creases as the radii of the curves are diminished. 
“9nd. The resistance on the same curve diminishes 
‘in the ratio of the reduction of gauge. 3rd. Each 
‘ gauge hasa limit below which the radii of the curves 

cannot be reduced. Therefore, assuming the ex- 
‘ penditure to be limited, the nature of the country, 

™ limiting the radius of the curves, also limits the 


In Queensland the features of the country 
enforce the use of 5-chain curves, and consequently 
a 3 ft. 6 in. gauge.” 

This “ consequently,” to which Mr. Doyne jumps, 
conveys a gratuitous deduction, and it would have been 


o ao 
gauge. 


better for Queensland if it had never been drawn. ©The 
effect of a 5-chain curve on a 3 ft. 6 in. gauge ‘is the 
same as a 63 chain curve on a 4 ft. 84 in. gauge, and it 
would require more than Mr. Doyne’s arguments to 
convince us that the latter might not have beemadopted 
at only a moderate increase of cost over the former. 
But even supposing occasional curves of five chains to 
have been unavoidable, this is but the radius.of carves 
which are run over, every day in the year, by passenger 
trains upon the North Woolwich line here, close to 
London. The American carriage stock will run round 
five-chain curves, and engines can always be made to 
do so if required. Before engineers inflict a wholly 
insufficient gauge upon the railway system of a colony, 
they should first ascertain whether, even with 
curves of minimum radii, rolling stock cannot be con- 
structed to work them upon the ordinary gauge. With 
the various plans for working sharp curves, we have 
no doubt Tenens that the Queensland lines, had the 
want been publicly expressed, would have been at once 
furnished with engines and carriages every way suitable 
for working easily around 5-chain curves upon a 
tft. 8$in. gange, and that at fair speeds, and with a 
great saving in the future railway accounts of the 
colony. The same remarks apply to India and, Norway. 
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WEIGHT ON LOCOMOTIVE AXLES. 


NotwITHSsTANDING that considerable importance ‘is 
attached—and properly so—to the manner in which 
the weight of a locomotive engine is distributed upon 
its axles, yet this distribution considered merely by 
itself affords scarcely any index of the amount of 
stability which the engine may be expected to have 
when running. It is quite possible that of two engines, 
each having the same wheel base, the same distribution 
of the weight on the axles, and the same height of the 
centre of gravity above the rails, the one may run with 
great steadiness whilst the otheris liable to a consider- 
able pitching or rocking motion ; and a little reflection 
will show how this may be the case. 

When an engine is at rest, the distribution of the 
weight upon the axles depends upon the position which 
those ine occupy with relation to the centre of 
gravity of the mass carried by them; but, when an 
engine is running over a line having greater or less 
inequalities, this distribution is disturbed, and is liable 
to constant alterations, owing to the passage of the 
wheels over the inequalities just mentioned. A further 
modification of the distribution is also caused by the 
action of the moving parts of the machinery; but with 
this particular cause of disturbance we have nothing to 
do at present. The manner in which the inequalities of 
the road affect the distribution of the en on the 
axles of different engines may, perhaps, be better ex- 

lained by an example than by anything else. Thus 
et us take, for the sake of simplicity, the cases of two 
four-wheeled engines, each having a wheel base of 
10 ft., and each having a load upon its springs of 
20,000 lb. Let us also further suppose it possible 
that in the one engine this load of 20,000 lb. is col- 
lected at one point, midway between the two pairs of 
wheels, whilst in the other the load is divided into two 
equal portions, placed one immediately over each axle. 
In each of these cases there would, when the engines 
were at rest, be equal loads on the two axles, the 
centre of gravity being midway between them; but 
when running over an uneven road, the two engines 
would behave very differently. For instance, suppose 
the one pair of wheels to fall into a depression in the 
road lin. deep, then, in the case of the first engine, 
the whole mass supported by the springs would fall 
}in., and in so doing would accumulate 20,000 x .0416 
=832 foot-pounds of work, which (together with a 
further amount of work developed during their de- 
flection) would have to be counterbalanced } a similar 
amount of work performed by the springs; and in ihe 
case of this particular engine, this work would to a 
great extent be divided between the springs of the two 
axles. 

In the case of the second engine, also, if one pair of 
wheels fall into a depression 1 in. deep, 832 foot-pounds 
of work will be developed ; but in this instance it will 
be developed by the fall of one-half the load of 
20,000 Ib., or 10,000 lb., through the space of 1 in., and 
the whole of the stress will have to be borne by the 
springs of one pair of wheels only. In this latter in- 
stance, therefore, the result will be the production of a 
pitching motion, varying in amount according to the 
elasticity of the springs. In the case of the first 
engine, where the falling weight acts upon the springs 
of both pairs of wheels, it would at first appear as if no 
pitching motion would be produced, but that there 
would merely be a settlement of the weight on the 
axles; really, however, this would not be the case, as 
a pitching movement would occur, and for the follow- 
ing reasons: When the one pair of wheels falls into 
the supposed depression in the rails, the first thing 
that takes place is a partial relief of the springs of that 
pair of wheels from the load upon them, and this is 
followed by the increase of load due to the falling of 
the supported mass. It thus happens that the springs 
of the wheels which are supposed to have dropped at 
first offer less resistance to the fall of the load than 
those of the other wheels, and, consequently, their 
ultimate deflection is greater, and a certain amount of 
pitching motion is produced. In the first volume of 
this journal (vide page 67) we gave, in the course of 
our article on the “ Action of Springs,” an investiga- 
tion of the behaviour of springs under impact, and as 
the matter was further treated in an article on “ Bearing 
Springs,” on page 135 of the same volume, it will be 
unnecessary that we should say more about that portion 
of our subject here; but we may merely refer to the 
two articles just mentioned to show the great difference 
in the amount of the pitching motion produced in the 
two engines under the circumstances above described. 

Of course neither of the distributions of the mass of 
the engine, supposed in the case of our two examples, 
ever obtains in practice, but the conditions of the 
second engine are sometimes closely approached. The 





examples, however, show that the actuaf distribution 
of the weight on the wheels, or, in other words, the 
position of the centre of gravity with respect to the 
axles, gives but a slight indication of the amount of 
stability which the machine will have when runnin 
over an uneven road. If, however, the mass carrie 
by the springs be supposed to be divided, vertically and 
transversely, through its centre of gravity, po | the 
— of the respective centres of gravity of the two 
valves then ascertained, the distance apart of those 
centres, and a comparison of their positions with those 
of the axles, will enable a far better opinion to be 
formed of the amount of freedom from pitching 
motion which is to be expected. In the same 
manuer, if the engine be supposed to be divided longi- 
tudinally by a vertical plane passing through its centre 
line, and the position of the centres of gravity of the 
two halves be then ascertained, a comparison of the 
transverse distance between these centres with the 
transverse distance between the centres of the bearing 
springs will indicate the power of the latter to control 
lateral oscillation, and their elasticity should therefore 
be regulated accordingly. 

In our examples we have, for the sake of simplicity, 
considered the case of four-wheeled engines only ; but 
it is evident that similar arguments will apply to six- 
wheeled engines also. We have, in fact, merely con- 
sidered the rudiments of the question of the distribution 
of load on locomotive axles, and we shall therefore re- 
turn to the subject on a future occasion, and investi- 
gate more fully the effect on the stability of the engine 
of the principal modes of distributing the weight 
usually followed in practice. 








LIVERPOOL AND THE MERSEY. 


A rvew weeks back we laid before our readers an 
illustrated description of the works proposed by Mr. 
Lyster for improving the Liverpool river approaches, 
and the cross-river traffic (vide KNGINEERING, vol. ii., 
page 387). Since then a letter has been addressed, by 
* An Engineer,” to the editors of the Liverpool 
Mercury, purporting to give a description of what had 
been observed at Portsmouth, and tending to prove 
the practicability of the proposed floating bridges for 
the Mersey between Liverpool and Birkenhead. As 
the subject is one of considerable local importance, and 
the letter contains, moreover, valuable information re- 
garding the Gosport floating bridge, we have extracted 
from it the following particulars. 

The Gosport floating bridge is similar to that pro- 
posed by Mr. Lyster for Woodside and Seacombe 
ferries, with this difference, that it is square ended, 
and has two wings, uncovered, set apart for horses and 
carriages, whereas Mr. Lyster’s boat is to be circular, 
having the middle part covered, appropriated to horses 
and carriages. The Portsmouth and Gosport floating 
bridge can carry about twenty-four horses, with single 
carts, and a large number of passengers. A 5-knot 
tide runs where it crosses, with 75 ft. of water at high 
tides ; besides being not far from the, mouth of the 
river, it is a good deal exposed to wind and weather. 
The distance from shore to shore is about 700 yards, 
which is run in five or six minutes. ‘Two 14 in. chains 
enter the boat at one end, pass over large wheels 
having gripping notches, and come out at the other 
end, when they at once drop to the bed of the river, 
and do not interfere in any way with the other traffic, 
the largest men-of-war passing over the track of this 
boat without impediment. ‘This bridge has been at 
work for upwards of thirty years, and has so weil esta- 
blished a path for itself that no pilot thinks of anchor- 
ing his ship in its track. The chains at present in use 
have been working for more than five years, and are 
still apparently in good condition. The engines are 
of 50 horse power, but are never worked up to their 
full pressure, the consumption of fuel being only about 
one ton per day. The boat leaves each end every half 
hour, and the writer of the letter above referred to 
saw a four-wheeled military wagon, drawn by two 
horses, run on board at the rate of 5 miles an hour, 
and it was not pulled up until it reached the middle of 
the bridge, the driver retaining’ his seat during the 
passage. Taking into consideration the nature of this 
cross traffic, there would seem to be but few accidents 
with the Portsmouth floating bridge, and it appears 
surprising that, with so successful an example of the 
principle of floating bridges so long in existence, a 
similar method should ming ago have been adopted 
for crossing the heavy traflic over the Mersey; not 
that such Teldes could ever supersede the present 
ferry-boats for passenger traffic, but no one can have 
witnessed the awkward and dangerous method of taking 
horses and carts across the river in the present cargo- 
boats without a feeling of surprise that such things 





can be permitted to exist in connexion with so large 
and’ prosperous a town as Liverpool; the delay and 
expense, too, which follow the necessity of placing 
heavy goods on board the cargo-boats on one side the 
river, and replacing them in carts again on the other 
side—thus breaking bulk twice in the course of half 
an hour—has already been brought to notice and com- 
mented upon. It would appear that no plan could so 
successfully remedy those evils as the adoption of a 
floating bridge, and with the chains placed north and 
south, as proposed by Mr. Lyster, lying at the bed of 
the river to guard the track of the ferries, the anchor- 
age ground both above and below would be rendered 
more safe for vessels riding during stormy weather. 
If these guard-chains were made strong enough to pull 
up several vessels at once, it would certainly be a boon 
to the shipping interests ; not that such a use of them 
should be contemplated, but seeing the possibility of 
such an occurrence as that of several vessels drifting 
across the track nearly together, common prudence 
would naturally suggest the adoption of chains suffi- 
ciently strong to guard against such an event which 
might at any time occur during stormy weather. 








THE CAPITOL AT WASHINGTON, U.S. 


Tue old Capitol at Washington, District of Columbia, was 
completed some forty years ago, but before it had stood a 
quarter of a century it was found to have become quite out- 
grown. The Capitol Extension works, which have been in pro- 
gress for some years, are now well nigh, if not quite, completed, 
and the present duilding, 750 ft. long and 70ft. high, has cost 
2,000,0002., or nearly as much as our own great Legislative 
Palace at Westminster. 

We have given, on another page, an elevation and section of 
the large dome of the new Capitol, which is a fine example of 
construction in wrought iron. The dome appears of greater 
apparent height than it is, on account of the comparative low- 
ness of the building which supports it, the latter being 70 ft. 
high, while the whole height, trom the ground en the east or 
principal front of the Capitol to the top of the crowning figure, 
is 287 ft. 6in. The dimensions are so fully marked upon the 
drawings, that we need hardly repeat them here, further than 
to say that the internal diameter of the rotunda is 94 ft. 6in., 
the outer diameter of the octagonal base of the dome 136 tt. 5 in., 
and that of the hemisphere of the outer or visible dome 88 ft. 
31n., the first figure 8 having been accidentally cut to look like 
a 3 inthe engraving. The real dome, so far as structure is 
concerned, is formed by thirty-two trussed and arched girders, as 
shown, their outward tlrust being taken by the iron tie-ring at 
the base. The architect of the dome was Mr. Thomas U. 
Walter, and the engineer in charge of the Capitol kxtension 
works was Quartermaster-General M. C. Meigs, . 


THE FIRE AT THE CRYSTAL PALACE, 

Mr. Scorr RusseLt, who resides near the Crystal Palace, 
and who was one of the first persons upon the scene of the dis, 
aster on Sunday last, believes that it was caused by an explosio- 
of gas from the banked-up fire of one of the boilers at the north- 
ern end. A report was heard previous to the fire, and a parti- 
tion near the boiler was blown through, and the boiler itself is 
understood to have been in some degree displaced. This fire, 
and the want of preparation which allowed of its rapid spread, 
burning away 300 ft. of the northern end of the building, afford 
another instance of the habitual carelessness of even the 
managers of important public institutions. Until Mr. Rose, the 
engineer, arrived, no one could turn on the water from the 
great tank at the top of the northern tower, and when it was on 
its pressure of 90 1b. or 1001b, per square inch burst the rotten 
canvas hose as a matter of course. 








Tut Snow.—Governed by Bumbledom, the metropolis is 
paralysed, and all street locomotion (except with difficulty, 
on foot) is brought to a standstill by the fall of; between 3 and 
4 inches of snow, here and there drifted to 6 inches. Althougl 
such a fall is reasonably certain every year, no one is prepared 
for it. When shall we have some reasonable provision, in the 
way of snow-ploughs drawn by horses, for such emergencies ? 
and when will each householder be compelled to clean his own 
frontage of the footpath without delay? Had we two or three 
feet of snow, and could we count upon its lasting for weeks, as 
in Canada, we might take to sleighs at once, but they are out 
of the question here, 

Errata.—In the course of our article on “Iron and Steel- 
making in 1866,” we mentioned a steam hammer at Chatham 
having a 40 ton head. A statement to that effect appeared in 
the Times a few days ago, and we carelessly accepted it as 
correct; but we find, upon inquiry, that the head of the hammer 
in question weighs 5 tons only.—In our description of Messrs. 
Collier’s shearing-machine, published a fortnight ago, the weight 
of the machine was given as 18 instead of 28 tons.—By an error 
of our draughtsman, also, the inlet valves of the blowing engines 
illustrated in our last number were shown reversed, so that they , 
appeared as outlet valves.—We mentioned in a paragraph, last 
week, the loss of some Bessemer plant for the Pennsylvania 
Steel Company ; the Indus, in which it was laden, was a sailing 
vessel, not a steamship, as stated. 

DupGEron’s TUBE-SETTER.—We illustrated, in our number 
of October 12 last, an admirable and most effective tool, now 
extensively used in the States for setting boiler tubes. An 
American engineer kindly presented us some weeks since witha 
1gin. and a 3 in. mandril upon Mr. Dudgeon’s patent. The first 
we have had much pleasure in oe to Mr. William Adams, 
of the North London Railway, who highly approves of it. 
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ELECTRO-MULTIPLE CLOCK DIALS. 


Cxocks in which a voltaic current is the motive power have 
been invented by several electricians, amongst the earliest of 
whom may be mentioned Bain, Froment, Paul Garnier, Henley, 
and Shepherd. It does not appear, however, that the advan- 
tages gained by using a voltaic battery as the motive power, in- 
stead of a spring, to move the hands of a single clock is sufficient 
to cause the ordi clock to be superseded by these instru- 
ments ; for although some have been invented twenty-five years, 
they appear more scarce thanever. The advantage of not having 
to wind up the clock once a week is probably counterbalanced 
by the simplicity of the operation of winding, as compared with 
the attention required to keep the electro-motive force of a voltaic 
battery constant. However this may be, electric clocks—that 
is, clocks worked entirely by electricity—have not come into 

eneral use. ‘To cause several clocks, however, in the same 
frilding or town, or even separated still more widely, to keep 
exactly the same time is, it is evident, a very important deside- 
ratum. Even with the best and most expensively made clocks, 
to make a dozen keep time to a second—nay, even a minute— 
for a month together would require the constant attention of 
some clockmaker’s assistant. We are not, of course, speaking 
of chronometers, although even these all have their “rates,” 
and consequently are not available for instant reference. 

To distribute accurately the time of a single good clock or 
regulator to any number of cheap clocks, or rather dials, by 
electricity, is manifestly a fair problem for electricians. 

Wheatstone, in 1840, proposed to move the hands of several 
clock dials by means of a propelment attached to the armature 
of an electro-magnet, the mechanism to be similar to that of his 
“step by step” alphabetical telegraph instrument, patented Jan- 
uary 21, 1840, the circuit being broken, and completed by a make- 
and-break contact arrangement in a regulator clock. The Bulletin 
of the Brussels Academy states that Wheatstone had “ applied” 
this principle to clocks before the 8th of October, 1840. 

Bain patents a similar method of propelling the hands of 
distant clocks, the patent being dated January 11, 1841. 

Froment and Garnier afterwards constructed a clock which 
moved the hands of eighteen dials. 

The history of the many modifications that have followed up 
to the present time would filla volume. It appears, however, 
as far as we can trace, that in all the arrangements for propel- 
ment of distant clocks up to that we are about to describe, the 
propelment has been caused by the excitation of one or two 
electro-magnets acting on a soft iron armature attached to the 
crutch carrying the pallets. When a single electro-magnet was 
used, therefore, gravity or a spring was the antagonistic force 
to that produced by the electro-magnet. When two electro- 
magnets were used, two separate circuits were necessary, and a 
current sent first through one electro-magnet moved the crutch 
in one direction, and a current through the other moved it back 
in the reverse direction. This necessitated two wires. 

Mr. Earnest Van Bruyssel, of Brussels, has just introduced 
into this country an arrangement for this object, which differs 
from all previous inventions, and appears simple and ingenious. 

The propelment crutches of the several dials are moved by the 
attraction and repulsion of two electro-magnets acting on a per- 
manent magnet attached to the lower limb of the crutch. 

The wires of the electro-magnets form successive portions of 
the same circuit, two of their ends being joined together, an- 
other joined to line leading to the regulator clock, and the 
remaining one going to earth. A commutator attached to a two- 
minute arbour of the regulator clock brings into the circuit a bat- 
tery (the contact lasting for about a second) at every minute, the 
battery poles being reversed by the commutator at each successive 
minute. Thus the magnet and crutch is attracted towards on 
magnet at one minute and towards the other at the next minute, 
thus propelling the hands of the dials every minute. 

The details of the arrangement are as follows :— 

Fig. 1 shows the commutator at the regulator clock. BB is 
a section through the backboard of the clock. A is an arbour 
geared soas to revolve once in two minutes. C is a solid 
cylinder of ivory or hard wood, carrying twu discs, D and B, 
which plunge into two separate mercury-cujs, P and N, to 
which wires from the positive and negative poles of the battery, 
F, are respectively attached. The disc, D, is connected by a 
_ of metal, GG, passing through the dise without touching 
it, the latter being cut away, on purpose, to a small metal plate, G, 
let into the circumference of the cylinder, G. The disc, E, isin a 
similar way connected to a plate, H, let into the cylinder, C, 
exactly opposite to the plate, G. The extremities of two springs, 
land K, attached to the back of the clock-box, press on the 
cylinder, C, at exactly opposite points of its circumference. One 
of these, I, is attached to the line wire, M, leading to the electro- 
magnets of one or more of the clock-dials, the other, K, is at- 
tached to the’earth-plate. When the cylinder, C, is in the position 
shown in the figure, it will easily be seen that the positive pole, 
P, of the battery is in metallic connexion through the disc, D, 
the strip, gg, plate G, and spring, K, with earth, whilst the 
negative pole, N, is in connexion through the disc, E, plate H, 
and spring, I, and anegative current will be flowing trom the 
regulator clock towards the dials. On the urbour, A, making 
half a revolution, the plate, H, comes into contact with the spring, 
K, and the plate, G, in contact with the spring, I, and a 
current is therefore sent in the reverse direction. As the plates, 
G and H, occupy a very small portion of the circumference of 
the cylinder, these contacts only last for about a second, and 
during the remaining portions of the revolution, the springs 
pressing only against the wood cylinder, the contact is eutirely 

oken, and no current whatever is sent. 

Fig. 2 shows an elevation of the propelment and electro- 
magnets of the multiple dials, N is the propelment wheel 
attached to an arbour carrying the pinion and tooth wheel, which 
are geared into the tooth wheels on the hour and minute hand 
arbours respectively. O is the crutch which pivots at Z, and 
the lower limb of which carries the permanent magnet, K (an 
elevation of the end of which is seen). §S and T are the electro- 
magnets. Qne end of the wire round the electro-magnets goes 
to the earth-plate, V, aud the other to the line, M. 

Fig. 3 shows a plan of the electro-magnets. When a cur- 
rent is sent so as to make the polarity of the electro-magnet, S, 
as marked at the poles S and R the other, T, has the reverse 
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polarity, and the permanent magnet, having its poles as shown, 
is attracted towards S. When the current is reversed the magnet 
is attracted towards T. ‘The crutch, thus being moved from 
side to “side, propels the toothed propelment wheel, N, by 
means of the pallets on the crutches. Several dials can, as in 
other arrangements of this kind, be included in one circuit, by 
means of a single wire, and thus the clocks of a railway can be 
worked by a single clock at one station, if uniformity of time at 
a series of stations is important enough to justify the erection of 
a special wire for this purpose. 

A single clock can work several clocks in separate circuits, 
extending in different directions from the station where the regu- 
lator clock is situated. This is effected by having several pairs 
of springs, similar to I and K, on the back of the regulator 
clock, one of each pair being connected to earth and the other 
to one of the different lines. In this case the clocks in different. 
circuits would not work exactly simultaneously, but would 
differ by an amount which could nof exceed one minute; 

The plan of using two electro-magnets in circuit, both acting 
on a permanent magnet, appears to offer a good means of ob- 
taining the maximum of power with a minimum of current. 
The minimum of current required to move the dial hands would, 
evidently, depend greatly on the degree of magnetisation of the 
permanent magnet, and on the lightness and good workmanship 
of the dial gear. How far the number of springs pressing on 
the two-minute arbour of the regulator would affect its regularity 
is a question on which we have some doubts.. Whether, if 
springs do not impede the clock, it would not be advisable also 
to substitute for mercury cups light springs pressing on the 
the discs is also a question. 

We have inspected a series of these clocks at work, however ; 
and for large public offices there can be no doubt that such an 
arrangement is perfectly practicable, whilst with well insulated 
lines, and electro-magnets wound with wire to proper resist- 
ance, there is no reason why the system should not be extended 
from town to town. Of the advantages of such a system of 
clocks showing exactly the same time there cannot be two 
opinions, and we wish Mr. Van Bruyssel success in his endea- 
_ to accomplish that in which so many have failed before 
aim. 





DENMARK—PRoposep New Port.—Among the enterprises 
projected in Denmark, a work which forms the subject of a con- 
cession granted by the Danish Government to M. Carlé, for the 
establishment of a port to the north of Elsinore, has attracted, 
perhaps, special attention, Elsinore is the key of the Sound, 
which is the most easy passage from the North Sea to the Bultic, 
and ships from all parts of the world converge towards this point. 
Already to the south of Kronborg, the fort which protects Elsi- 
nore, and at the foot of which is the present port, a vigorous 
frost is necessary before the sea freezes; but to the north of 
Kronborg, where the new: port is to be constructed, the current, 
which is extremely strong, disperses the ice, and the navigation 
is open for the whole year. It is to the north of Kronborg that 
M. Carlé proposes to construct his new port, which will be placed 
in communication with the present port by a canal. The total 
cost of the works is estimated at 320,000/. 

American RaiLways—The parcels carrying companies, 
known in America as “ Express Companies,” and corresponding 
to Pickford’s here, have long enjoyed the pick of the goods traffic 
of the American railways, to the disadvantage of the share- 
holders. In a recent contest which has placed the New York 
Central Railway Company under a new board of directors, with 
one of these carriers as vice-president, it transpired that his 
firm, the American Express Company, owned 40,000 shares, 
representing 800,000/., in the railway. 
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An AmericAN Rattway MaNnAcer.—There are many 
railway men in this | who will hear with regret of the 
death, on the 10th ult., of Mr. Charles Minot, for many years 
“* general superintendent ” of the Erie Railway. Under the 
usual organisation of American railways, the “ general superin- 
tendent ” has not only complete charge of the traffic arrange-~ 
ments, but also of the locomotive and permanent way depart- 
ments, and at one time Mr. Minot had nearly 4000 men under 
him in the various branches of the service of the Erie Railway. 
He originally studied for the law, but became the manager of 
the Boston and Maine Railway, upwards of twenty years ago, 
and under his direction that line became the best managed of 
all in New England. Mr. Minot took charge of the Erie Rail- 
way in 1850, while it was yet in course of construction, and 
under his management it became the most important, if nct the 
most popular, railway on the American continent. He had a 
keen appreciation for all railway improvements, and always 
showed great readiness and liberality in adopting them. He 
gave a direction to locomotive improvement, and was the first 
to adopt, on the Boston and Maine Railway, the ten-wheel 
engine of Septimus Norris, now so popular in the States for 
heavy goods traflic. Within the last few months he took a 
strong interest in the adoption of steel rails, and he not 
long since apprised us that an experimental order of 1000 tons 
had been given by his company to Messrs. John Brown and 
Co. (Limited). Although restricted by the comparatively 
narrow means of American railway companies, it was always 
Mr. Minot’s desire to adopt the best possible practice and the 
best system of working upon his lines. In these respects all 
American and many English engineers and railway men will 
a that he succeeded beyond many of his contemporaries. 
We may add that (himself a bachelor) he was always warmly 
interested in the success of young men embarking in railway 
working, and that many of the ablest railway managers and 
locomotive superintendents in America, and, if we may be per- 
mitted to say so, Mr. Colburn, the conductor of this journal, 
long enjoyed the great advantage of his counsel, his practice, and 
his warm and active sympathies in their early career. 

Merropouiran Raibways AND MisceLLaNngous Im- 
PROVEMENTS.—The useful map recently published by Mr. 
Stanford, of Charing-cross, showing the various metropolitan 
railways and improvements for which it is sought to obtain 
powers during the ensuing session, presents a very different 
appearance to its predecessors of last year and the year before, 
the red lines representing proposed works being comparatively 
few in number. One of the most conspicuous schemes is that of 
the East London Water Company, who propose to lay a line of 
mains from Sunbury to Walthamstow, and to construct new 
reservoirs at the latter place. The proposed metropolitan tram- 
ways also make a great show, and so do Mr. Evans’s large gas- 
works at East Ham. Amongst the railways there is the North 
Metropolitan and the Crystal Palace and East London High 
Level Junction (of which Mr. Hawkshaw and Mr. J. S. Burke 
are the joint engineers), and a number of other short pieces of 
lines and junctions. The mapis got up in Mr. Stanford’s usual 
excellent style. 

Tue Repusuic or Cuit1.—It appears from a recent official 
return that Chili possesses an estimated population of 2,001,145 
inhabitants. The republic has five lines of railway, of the col- 
lective extent of 338) miles. Chili also possesses eight tele- 
graphic lines, 436; miles in length, and worked through the 
medium of 35 offices. 

British AGRIcULTURE.—Of the 56,964,000 statute acres 
of Great Britain, 28,704,867 acres are returned as under crops, 
bare fallow, and grass. In England, of 32,590,397 acres, 
22,261,833 are under cultivation. In the case of Ireiand, of its 
20,322,641 acres 15,549,796 are cultivated. 
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ENGINEERS’ TOOLS. 

THERE was a time when every new addition to the 
plant of an engineer’s shop was looked upon with 
wonder*and astonishment. When Mr. Roberts in- 
vented the planing-machine, and Mr. Nasmyth brought 
out kis “steam arm,” the new machines were looked 
upon with feelings of distrust as to their practicability, 
and the thought of their being far too ingenious ever 
to become useful crept upon the mind of many an 
honest workman who had only a short time before de- 
clared the slide-rest to be a piece of: over-refinement. 
That time is, however, long gone by. Innovations in 
engineers’ tools have become matters of every-day 
occurrence, and the fulfilment by any new arrangement 
of the expectations of every one who makes or inspects 
the design is considered as a matter of course. The 
struggle of introducing a new type of self-acting tools 
has ceased to exist, but with it the excitement and 

lory of inventing is gone as well. The idea, in fact, 
is gaining ground that tool-making has arrived at the 
height of perfection; that no improvements of other 
but a slight and unimportant character are made or 
needed, and any nttna in tools brought out at present, 
however ingenious and original it may be, appears as a 
speciality of design rather than as a new invention. This 
is a notion readily accepted by that class of people who 
visit “the shop” only once upon an occasion, and are 
accustomed to see the work first upon paper, and the 
second time when painted over after completion. To 
those who know what lies between, tool-making has not 
as yet grown out of the scope of constant improvement ; 
to them the differences between those slight variations 
of design are most material elements of success or 
failure, or at least of quality and economy in their 
work. Ifa hole is to be bored through a round bar of 
solid steel to make a gun-barrel, it seems of little con- 
sequence whether the drill or the barrel is made to re- 
volve, yet the practical difference between the 
machinery as used by Mr. Whitworth and others in 
that operation is no less than that these modern tools 
will bore a straight hole, while the common drilling- 
machine will go wrong in nine cases out of ten. ir 
the holes of bridge-plates or boiler-plates are punched 
and afterwards fitted together, they will require the 
drift or the rimer. A drift with cutting edges formed 
all over its surface, by having spiral grooves cut into it 
at angles which form such edges, will avoid one of the 
most objectionable and fatal consequences of drifting, 
as such a drift removes the material from the hole by 
a proper cut, and does not strain nor bulge the plate 
itself in any direction. Mr. W. Hulse, of Manchester, 
has furnished the advocates of punched holes with this 
most useful accessory, at a time when punched holes 
have commenced falling into disrepute, and are givin 
way to the superior workmanship generally attained 
by drilling. Again, for drilling a boiler or bridge 
plate there is as much difference between a multiple 
drilling-machine, as patented by Messrs. Shanks and 
Co., of London, or as constructed by Messrs. 
Collier and Co., when compared with a plain 
vertical or a radial drilling-machine, as there was 
between Mr. Roberts’s Jacquard punching-machine 
and the common lever punch with which that machine 
had to compete at the time of its invention. A mul- 
tiple drilling-machine has just been made by Messrs. 
Collier and Co., of Manchester, for drilling bridge 
plates with four rows of holes, thirty-six in each row, 
the plates being piled upon each other in sets of nine, 
each }in. thick, with a guarantee that all plates, when 
reversed after drilling in any possible way, will fit 
upon each other with their drilled holes exactly cor- 
responding. If we consider that every error is mul- 
tiplied by four in reversing the plate and turning it 
right to left afterwards, the amount of care and accu- 
racy required in the machine for complying with such 
terms will not be underrated. It requires not only the 
exact pitch of all drills, and their perfectly equal size, 
but also the parallelism of their axes, which must give 
no alteration of pitch between the top and bottom 
plate, 63 in. apart from each other, so asto be within 
one-fourth of any admissable inaccuracy. And this is 
not the last step taken for irsproving the workman- 
ship of rivetted bridge-work. Messrs, Collier have an 
pee from the Elswick works for a machine which 
will drill the holes in the piled plates of the top flange 
for a curved girder after they have been bent and put 
together~in their proper position. The whole girder 
is built up from the plates before the rivet-holes are 
drilled into it. The machine is then fixed to 
the girder itself, and can be traversed along the to 
flange, always taking its position so as to drill 
holes exactly at right angles to the plates. It carries 
a variable number of drills, and’is worked by an end- 
less band from a fixed pulley. Complete drawings of 















this interesting m ; eo 
us for publicati¢ [r. Fletel 
at an early date, ‘The slotting 
by the late Mr. Roberts, has undergone 
at may be called alteration of 
F has been increased, and the speed 
‘working multiplied by four. To 
at the Gorton Foundry by one of 
mks’s patent traversing drilling-machines, 
watching the time occupied by this operation and the 
quality of the work produced, would be one of the 
most striking illustrations of what can be done in 
machine tools by improving their design: To return 
to the lathe, that oldest of all mechanic’s appliances, 
we have the compound tool recently brought before 
the public by Messrs. Smith and Coventry. The idea 
of forming a cutting-tool of a wrought-iron bar, with 
a small piece of steel inserted in front, is a source of 
great convenience and economy, and has been already 
adopted by many engineers. A suggestion of a 
very similar kind, and, in fact, one which may 
still be adopted, has been thrown out by Mr. 
Babbage in a paper on cutting-tools. He advo- 
cates the rg me we of compound cutters formed of a 
set of small steel tools, and firmly held together in 
front of an iron bar, in the same manner as the one 
now employed for a single cutter. The set of cutting 
edges is to be ground so that each following takes a 
deeper cut, and removes a fresh shaving from the 
article operated on. Mr. Babbage has arrived ‘at the 
idea of a compound tool from theoretical researches 
upon the power required for working cutting-tools, 
which he found to be considerably lessened if a given 
quantity of material is removed at several successive 
cuts, instead of being taken off in one thick shaving. 
Mr. Whitworth, in his machine for slotting the key- 
grooves in bosses of wheels and pulleys, has success- 
fully adopted the principle of compound cutters; and 
another application of the same principle, by Messrs. 
Nasmyth and Co., was exhibited in London, 1862, in 
a machine for dividing and cutting rocks. In the 
screwing-machine the closed conical dies have improved 
the accuracy of the work produced,,and at the same 
time increased the power of production of each single 
machine, Mr. Sellers’s ingenious contrivance has 
added to this the power of quick release, by means of 
a self-opening die. We have been long accustomed 
to the making of interchangeable guns, and the ma- 
chinery employed for it; we have now gone another 
step further. The conversion of Enfield rifles into 
breech-loaders of the Snider principle would necessi- 
tate either the transport of all arms from the colonies 
to this country, or the erection of the complete plant 
for making the breech-pieces on each particular spot. 
But neither course isadopted. The Whitworth Company 
are now making a set of two machines only, which will 
be sent out for the purpose of converting Enfield guns. 
One machine makes the necessary alteration of the 
stock by cutting a deeper groove in the socket for the 
reception of the breech-piece; the second machine is 
constructed for cutting off the barrel to the exact 
length, screwing the breech end, and finishing the 
chamber to the size required. ‘These two operations 
being rope on the spot, the breech-pieces, made at 
Enfield or at the Birmingham small-arms factory, sent 
out to the colonies by themselves, can be fitted to the 
barrels and set into the gunstock. We look upon this 
fact not so much as upon an achievement in tool- 
making, as upon a proof of the reliance which is placed 
in the accuracy and pre ision in self-acting machine 
tools made at the pres: t day. Wood-working ma- 
chinery, as far as self-acting tools are concerned, is of 
a more modern date than the tools for working iron. 
It is hardly old enough to have undergone many 
changes, yet the types of machines, as now made by 
Messrs. Worssam and Co., or Messrs. Greenwood and 
Batley, and other firms of high standing in that branch 
of engineering, are very different from the first tools 
of that class, which came to this country from America 
with all the ingenuity of design, and all the economy 
in labour and material bestowed upon them, which is 
the character of the general run of American’ ma- 
chinery. 
The wooden frames have been replaced by iron, the 
revolving spindles made stronger, steel bearings intro- 
duced in some parts, new forms of cutters applied, and, 
above all, the precision of the different moving parts 
improved. Wood-working machinery is by its nature 
confined to a somewhat more limited trade than the 
other self-acting tools. The power of production of 
each single machine is so very great that the demand 
for such machines is limited by this very fact. Only 
very large works find it necessary to Jay out an exten- 
sive plant of such machines, and the advantages gained 


by machine work tend to lessen the number of work- 
shops with moderate means, and to concentrate this 
kind of manufacture in the hands of a comparatively 
small number of first-class establishments. 

Invention and progress in tool-making show un- 
ceasing energy in every branch of that important manu- 
facture, and the success of those efforts to improve is 
clearly visible if examined with the proper attention ; 
but it is necessary for forming a judgment to approach 
our modern tools with the gauge aud with the micro- 
meter, and to watch their performances with the chro- 
nometer in hand. It is by counting and measuring 
alone that we can arrive at a clear comparison of pre- 
sent and past engineering, and that in machine tools 
no less than in locomotives or steamships or stationary 
structures.’ Figures will show that the construction 
of self-acting tools is progressing and advancing as fast 
as it ever was at any past petite 








METAL SHAVINGS. 

Tere is a remarkable degree of uniformity and 
regularity in the shape and structure of all shavings 
removed by cutting-tools from metallic surfaces. This 
regularity indicates strict laws of nature, capable of 
scientific investigation and a most promising field for 
research almost untouched as yet by physical science. 
To the mechanical engineer the nature of shavings is 
an important element of empirical knowledge and an 
object of constant attention. “To judge of the capa- 
bilities of a workman, I do not look at the work, but 
at the shavings he makes.” ‘These are the words of 
an eminent engineer, which will meet with approval in 
many a workshop. But it is not only the skull of the 
workman, and the quality of the cutting-tool, it is also 
the nature of the material operated upon which can 
be judged by the character of the shavings, with more 
certainty and readiness than by any other test. It is 
a general practice with steel-makers or ironworks to 
exhibit continuous shavings of very great length as 
proofs of the uniformity and malleability of their 
materials. Mr. Bessemer, at the International Ex- 
hibition of 1862, produced very long shavings from 
turned steel shafting. Mr. Anderson, of Woolwich, 
exhibited a shaving from a wrought-iron gun, sup- 
posed to be the longest ever made in one continuous 
piece. In the Enfield factory the continuity of the 
shavings from gun-barrels is considered a proof of the 
solidity of their welds. Onthe other hand, cracks and 
flaws can be detected from the shavings. In the re- 
pairing shops of the Cologne-Minden Railway, in 
Germany, for instance, in testing the soundness of 
axles after their having passed over a certein mileage, 
the process followed is to turn the parts running in 
the bearings with a very sharp tool, removing an ex- 
tremely thin shaving only. This shaving is carefully 
observed. Its continuity is an indication of perfect 
soundness, and the smallest crack in the axle, even if 
not tible mates, the maoroanope, will ars be 
sha to split up longitudinally when turned off. 
In ‘ianing eae. the shavings are the best 
proofs. ofthe malleability of the iron and of the 

owerful machines in use. At the Atlas Works, in 

heffield, there are shavings from their armour-plates 
6 in. wide taken off the whole length of a plate in one 
continuous piece. Cast iron gives shavings of ver 
different character, according to the degree of its hard- 
ness. The cuttings from a chilled roll have the form 
of the thinnest needles, while soft grey iron will pro- 
duce a curved cutting of some length. At Lowmoor 
Ironworks cast-iron guns have been turned with tools 
some. 12in. broad at the edge, removing thin shavings 
of equal width. These shayings are regularly curved 
up in coils of very small diameter, each continuous 

iece representing a surface more than half an inch 
se travelled over by the tool in removing it. The 
length of a shaving, if uncoiled, is much smaller than 
the length of surface from which it has been removed, 
owing to the crushing action of the tool upon the shav- 
ing. This action will be increased by the bluntness of the 
cutting edge, so that to a practised eye even the state 
of the cutting-tool. will be clearly visible, from the 
nature of the cuttings removed by it. The smallest 
shavings known are those removed by the scraping-tool 
from planes of great precision, They are of micro- 
scopic smallness, and, from the limits of accuracy which 
their removal is capable of effecting, we must con- 
elude that their thickness is less in fine scraping than 
the one-millionth part of an inch. 





Tue Socrery or Encincers.—A temporary office of the 
Society of Engineers has been opened at No. 6, Westminster- 
chambers, and Mr. George Harris has been appointed secretary 


’ 
to act under the instructions of Mr, Williams, the honorary 
secretary, ‘Tbe office will be open from ten to four, and a library 





for the members is in course of formation. 
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BOILER-MAKING. 


Tris of very little use preaching how a boiler ought 
to be made, unless we are pre to show how a good 
boiler can be made in practice. We have selected Mr. 
D. Adamson’s boiler works at Newton Moor, near 
Manchester, as one of the best examples of their kind 
for the purpose of placing the present state of boiler 
making practice, and the next progressive steps which 
are likely to be taken in the manufacture of boilers, 
before our readers. Mr. Adamson has been led to 
boiler-making as a speciality by his well-known patent 
for fh seams, and his experience having been col- 
lected by the manufacture of nearly one thousand 
boilers, he is now considered one of the first authorities 
on boiler-making in this country. The main principles 
arrived at in the Newton Moor works are the follow- 
ing: To test every plate used as to its tenacity and 
ductility, to use no single row of rivets for longitudinal 
seams, and to apply double-rivetted welts to steel 
plates, and to weld up all longitudinal seams of iron 

lates used in the construction of internal flues. To 
Fill all rivet-holes, without exception, after the plates 
are Lent and put together in their 6-0 position, so 
as to ensure perfect accuracy of fit for the rivets. To 
expose no double thickness of plates nor any rivet- 
heads to the direct action of the flame, and to give 
considerable elasticity to the entire structure for ex- 
pansion and contraction with alterations of tempera- 
ture. To test every boiler with water to a pressure 
exceeding the working pressure, not in direct pro- 
portion to the latter, but to an extent which will 
ensure a sufficient margin for safety without going to 
extreme test-loads. ‘To prolong the hydraulic test with 
variations of pressure for a considerable length of 
time, during which all leakage is carefully observed 
and rapainel: And, finally, to limit the strain of the 
extreme test-load to seven tons per square inch on iron, 
and to thirteen tons per square inch on steel. 

The materials used for making boilers at the New- 
ton Moor works are boiler-plates of the well-known 
brands of iron, and, in preference to these, Bessemer 
steel plates made at the Bolton forge, or at Messrs. 
Cammell and Co.’s works. Each plate is ordered from 
the mill fully two inches longer and wider than wanted 
for the boiler, so as to give a margin of one inch at 
each side, which is cut off by a shearing machine, and 
is made use of for testing the quality of the plate. 
This plan has the advantage of removing the rough 
ends of the plates, and at the same time avoiding the 
use of those portions which are always most likely to 
contain flaws, impurities, or irregularities for forming 
the rivet seams of the boiler. ‘The strips removed by 
the shears, which strips are justly conathived to be in- 
ferior portions of the plate, are, as we have said, used 
for testing the quality. Each = is bent cold by 
hammering, and is expected to stand doubling up until 
the ends nearly touch each other, without showing any 
cracks or fractures, and all plates which fail under this 
test are rejected. As a rule, the Bessemer steel plates 
stand more than this, allowing of being doubled up 
quite close without the slightest signs of fracture. This 
is due to the precaution of ordering the softest kinds 
of Bessemer steel plates only, which are never expected 
to exceed a tensile strength of 38 tons on the square 
inch, all steel beyond that tenacity having been found 
too brittle for Veep ore g With boiler-plates, par- 
ticularly with those of steel, the process of annealin 
is of the utmost importance. Mr. Adamson has found 
by direct experiments, that a plate rolled very hot, and 
a “ black rolled” plate, will expand at such different 
rates when Sodtell os to strain the rivet seams ; and 
when tested at the same temperature, the rates of 
elongation vary so much, that two such plates when 
joined will never take the strain equally. ‘The process 
of annealing is, therefore, carried on at the works, and 
is combined with that of bending the plates. There is, 
of course, no art in annealing plates, all that is re- 
quired being care to let them cool as slowly and gra- 
dually as possible. After the process of bending, the 
we are fitted together by means of a few temporary 

Its, which pass through holes previously punched 
through them. The diameter of these holes is much 
less than that of the rivet holes, in order that they may 
be drilled out to their proper size for riveting after 
they have served their temporary purpose. 

‘he plates are next put under a drilling frame 
—s six headstocks, with horizontal drills all placed 

ially, and so arranged as to be adjustable to the 
diameter of each shell. The holes are drilled with great 
speed and accuracy, six at atime, and through both 
rt plates at the same time. The plates being 
drilled together never change their relative position, 
and each rivet is thereby made an absolute mechanical 
fit. A still more complete machine, having twelve 


drill headstocks, is now in course of construction at 
the Newton Moor Works, for their own use; and Mr. 
Adamson has kindly promised us drawings of this in- 
teresting tool for publication. The holes in the flanges 
and ngie irons are drilled in s similar manner b plain 
morn 4 drilling machines, all holes being el to 
each other in those parts of a boiler. Rivetting is 
effected by machinery, wherever the shape and position 
of the _—s allow of the application of the machine. 
Mr. considers a machine-rivetted seam supe- 
rior to one made by hand, particularly when steel rivets 
are used, as with hand rivetting, the numerous blows 
of the hammer cause that degree of brittleness called 
“ hammer-hardening.” The machines used for rivetting 
at Newton Moor are of M. Adamson’s own design. 
They act by raising an adjustable weight through a 
series of compound levers, this weight actuating the 
rivetting die by its sudden descent. This principle 
insures the exertion of an exact pressure upon 
rivet, and this pressure, whilst it can be adjusted to 
each kind of work, cannot be altered by the workmen 
tampering in any way with the action of the machine. 
For rivetting the flanged seams of internal flues a very 
ingenious arrangement is made use of for withdrawing 
the back holder by a cam after each stroke, so as to allow 
another rivet head to pass underneath, and replacing 
the holder in its position when wanted for holding the 
rivet head fast whilst the other head is being formed 
in the manner just described. The longitudinal seams 
of iron flues are welded up, and the ges are then 
bent over a kind of anvil having the correspondi 
form, by careful hammering at a bare red heat. Stee 
plates are never welded at Newton Moor, Mr. Adam- 
son considering a weld in steel insufficient in strength 
to rely upon it for the same strains to which solid 
steel is considered safe in his boilers. The steel flues 
have a strip of steel rivetted over their longitudinal 
seam, and this is placed in such a position in the flue 
as to be but comparatively little acted upon by the 
flame. The flues are generally made 3 in. thick in iron 
and }in. in steel, the differences in resisting power for 
dificrent pressures being adjusted by the distancé and 
relative number of the flanged seams. Some of the finest 
boilers now made by Messrs. Adamson and Co. con- 
sist of a steel shell with wrought-iron flues and end 
plates. The shell and flues are strengthened at their 
ends with angle-iron rings turned on their faces, same 
as all the flanges and rings forming the seams. The 
manholes are welded up from plates, flanged out to 
shape from the solid, and rivetted with drilled holes. 
At the front ends of the wrought-iron flues, where the 
grate is situated, it is preferred to substitute steel, 
which is less liable to blister under the direct action 
of the flame. The boilers are put together with all 
joints turned and faced in the lathe, with the most 
rigorous exclusion of all drifts or similar appliances 
which could cause a strain upon plates or rivets when 


the boiler is completed. The boiler is then filled with 
water, and a stand containing two pressure gauges 
side by side, and independent of each other, is screwed 


upon the manhole. Water is then slowly pumped into 
the boiler to a pressure which will cause leakage at 
any seam or rivet imperfectly closed, and a number 
of workmen are constantly —_—s and repairing these 
leaks. As the pressure is slowly raised, new leaks 
show themselves, and are repaired in their turn, until 
a strain considerably above the working pressure is 
arrived at, and such a freedom from leakage obtained 
that the pressure gauges will remain almost stationary 
for several minutes when the pumps are shut off. The 
pressure is then quickly removed, and after a short 
time put on again to see if sudden changes will cause 
any fresh leakage, which would have to be repaired by 
caulking. The final test is carried toa pressure some 
50 lb. or 60 Ib. above the working pressure of the 
boiler, and does not bear a strict proportion to the 
latter. A boiler intended to work at 100 |b. pressure, 
for instance, is tested to 150 lb. pressure, whilst a 
boiler for 1601b. working pressure is tested only to 
220lb. This seems mw | more reasonable than the 
practice of testing to double the working pressure, or 
any other proportionate ratio of the working pressure, 
which makes the test too light at low, and unreason- 
ably excessive for high working pressures. 

The introduction of steel for boiler construction, of 
which Mr. Adamson mee been one of the earliest ad- 
vocates, is gainin und very rapidly. The propor- 
tion of steel to con eae at the ete Moor Works 
has been ope increasing until the scale has been 
now turned in favour of the former, and there can be no 
doubt that steel boilers will come into almost universal 
use as the safest and most economical in practice. 
The chief desiderata are now tubular steel plates 
rolled out of the solid, and seamless rings of 





‘ angle 
steel. Designs for a mill for rolling both these articles 


are now under Mr. Adamson’s consideration. Mr. 
Adamson also intends to plane all straight ends of his 
boiler plates, so as to improve their appearance and 
insure a greater facility bs regularity in caulking their 


seams. 








TESTING BOILERS. 

Ir has been often remarked that engineering science 
has failed to devise a proper test for the strength of 
boilers. The locomotive superintendents of many of 
our great lines, and other engineers in positions of 
great responsibility, although as anxious to secure 
strength and safety in their boilers as any other 
members of the profession, will not resort to the hy- 
draulic test, fearmg as they do that it may injure the 
boiler by the very act of testing, and convinced as 
they are that the hydraulic test gives no evidence of 
the strength of the boiler after all. Now, although we 
do not believe that the avowed imperfection of our 

resent modes of testing is an excuse for not testing 
ilers at all, we concur in the desire that some 
method of testing approaching more closely to the 
scientific requirements of the present state of en- 
gineering should be devised and brought into 
practice. 

In the hydraulic test. we simply put a strain on each 
part of the boiler equal to twice or, as some engineers 
consider more prudent, one and a half times the work- 
ing pressure. It is supposed that, with this test, we 
are far within the limits of elasticity of the boiler, which, 
in good practice, has an absolute strength in its weakest 
parts equal to six times the working pressure. Provided, 
a age aah it used in making the Sarat senna up 
to the stren it is su to , the test to 
the double pressure will not enced dnotbard of the 
absolute tenacity of the material, and, for all we know, 
will remain far within the elastic limit. The test, how- 
ever, being devised for the detection of imperfections 
in the material, the simple case of a perfect boiler has 
not much to do with the question of Lop 1 Suppose 
one plate or angle iron to be far below the required 
quality, and incapable of resisting the test proof, the 
boiler will break down in the trial, and so far the result 
will again be favourable to testing. There is a third pos- 
sibility still left for consideration, and this is an in- 
feriority of material insufficient to cause a break-down 
under the test, and yet sufficient for the permanent in- 
jury of the boiler. Suppose, for instance, one plate of 
a boiler to have a tensile strength of 15 tons, and an 
elastic limit of 7 tons, while the rest of the material 
shall come up to the strength of 24 tons, and have 12 
tons limit of elasticity. The boiler constructed thus 
will be strained in testing to 8 tons per square inch of 
the section of plates, which in the defective plate will 
be just sufficient to cause a permanent injury, and still 
further destroy its resisting power. No doubt the 

late will alter its shape, and, if the pressure be kept up 
ong enough, will ultimately give way. But the test 
load cannot and ought not to be kept up beyond a 
very short time, and therefore no such break down will 
take place. If the alteration in form be considerable, 
so as to disturb the whole form of the boiler or of the 
the flues, a careful engineer will find it out and con- 
demn the boiler; but, with the modes of measuring 
and gauging boilers under test, it requires great alter- 
ations of form to be sensible to the very rude methods 
of observation, which are quite at variance with the 
accuracy and oe with which engineers are accus- 
tomed to handle other subjects of great importance. 

Attempts have been made to observe the variations 
undergone by the boiler during the test, which are the 
only scientific marks of its qualification and safety, 
but they have not as yet proved sufficiently practicable. 
It has been pro to measure the diameter of each 
ring forming the outer shell of the boiler as well as the 
diameter of the flues, and observe any expansion after 
the test. But there is a considerable difficulty in carry- 
ing this out in practice, owing to the long time the 
—? of such measurements would ony: Another 
method which has been practically applied consists in 
filling the boiler with water and screwing down the 
safety-valves, so as to prevent all escape. A further 
quantity of water is then forced into the boiler by a 
simple apparatus which allows of measuring the volume 
of water injected, and the rise of pressure is observed 
at the gauge. When the test load has been arrived at 
and maintained for a short time, the water is allowed 
to escape from the boiler until the pressure is removed, 
and the quantity of water is measured and compared 
with the first quantity. The water which escapes from 
the boiler is always less than the volume forced in, 
owing to the permanent set and consequent in- 
crease in contents of the boiler during the test; but 
this Y yee set must not exceed certain limits 
which are supposed to have been ascertained be ex- 
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perience. An excess in expansion beyond the maxi- 
mum allowed would prove weakness of the boiler, and 
its incapability to do its work with safety. This is a 
good test provided there is no leakage in the boiler, 
otherwise the water accidentally escaping through a 
small leak will be taken as having filled up an increased 
volume within, caused by excessive expansion. Dr. 
Joule has proposed to test a boiler by the ion of 
water when heated. He fills the boiler entirely with 
cold water, serews down the safety-valves, and then 
exposes the boiler to the action of a brisk fire. The 
quantities of heat which the water takes up in equal 
intervals of time are supposed to be equal, and conse- 
—_ the rise in temperature and the expansion 
ould be equal also. Observing the watch and the pres- 
sure-gauge on the boiler under test, it would be neces- 
sary, with a good boiler, that the pressure should 
rise steadily and gradually, equal increments of pres- 
sure corresponding to equal periods of time. This 
ingenious method of testing has the drawback of being 
based on the hypothetical supposition of the uniform 
action of the fire, which may or may not exist in an 
special instance, and in no case admits of being Arai | 
his test will be thought correct only so long as it 
roves the boiler % be good; but whenever a fault is 
‘ound, the’ question will arise whether the cause lies 
with the boiler or with the mode of testing. By all 
that has been done hitherto, whether successful or not, 
the direction in which progress is to be made is clearly 
pointed out. We must measure the alterations ‘in the 
cubical contents of the boiler during the test, in order 
to arrive at a conclusion as to its strength. We know 
that within the limit of elasticity the expansion of the 
plates is exactly proportionate to the power employed, 
which power is represented by the pressure. b ies 
as pressure and expansion follow each other regularly, 
we may safely conclude that the limit of elasticity has 
not been exceeded. Beyond the elastic limit, the ex- 
pansion will suddenly and quickly rise with the pres- 
sure in proportions altogether different from the first. 
With regard to this, a simple and satisfactory method 
of testing boilers may be devised. Let the boiler be 
filled with water, all openings securely closed, with the 
exception of one to which a pipe is to be fastened, con- 
necting the boiler with a cylindrical vessel, in which a 
plain carefully turned cylindrical plunger moves up and 
down through a packing. That plunger is to carry an 
indicator card on its top, opposite to the pencil of an 
indicator, which will mark the pressure in the boiler. 
The plunger is to be weighted or pressed down by 
hand, and, in displacing, the water will force it into the 
boiler. The pressure will rise, and the indicator will 
mark upon the card a curve formed by the mutual 
relation of quantity of water injected and of pressure 
caused thereby. The volume of water which enters 
the boiler represents its expansion, and this will bear 
so strict a proportion to the pressure, that the curve 
marked on the card will be of a very regular character, 
if not a straight line, provided that the limit of elasticity 
of the boiler is not exceeded by the testing pressure. 
Leakage will affect the curve, but being itself propor- 
tionate to the pressure, though not in a simple ratio, 
this course will not interfere with the regularity of 
appearance in the curve. The excess of the elastic 
limit in any part of the boiler, on the contrary, will 
immediately cause an irregular expansion of this par- 
ticular The increase in volume will be greater 
than is due to the pressure, and the steady rise of the 
indicator line will be suddenly changed. The line will 
more or less abruptly change its course, and the point 
at which this change takes place will be recognised as 
representing the elastic limit of the boiler. tt will be 
possible to read upon the indicator the exact pressure 
at which the limit has been reached, and to ascertain 
the working pressure for which a boiler is safe, even 
in case of its being found incapable of taking that strain 
which it was intended for. Mo be able to watch the 
test which a boiler undergoes at every stage of that 
process, to ascertain the exact value of its resisting 
power, and to be free from the danger of injuring it in 
ignorance, to preserve a lasting record of the test, and 
to gain absolute certainty of the safety of the boiler, 
are advantages worth trying for, and there is some 
hope they may still be attained in the practice of boiler 
inspection. 








PHoTOGRAPHY.—The climate of Manchester appears to 
sent great difficulties to the rapid printing of photographs. 
the first week in August, the members of the Institution of 
Mechanical Engineers who dined together, after the Manchester 
meeting, were informed that an excellent ph ph of the 
sident and past presidents—Mr. Whitworth, Mr. Fairbairn, 

r. Napier, and Mr. Penn—had been taken. A circular dating 
from Newhall-street, Birmingham, December 27 last, now in- 
forms the members that this photograph is ready, on remitting 
the em to the Manchester artist who took the negative, and who 
has upwards of four months and a half in printing copies. 
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BOLTS AND NUTS. 

To recount the numerous ways by which the two 
simple and most indispensable elements of machinery, 
bolts and nuts, are manufactured, and the differeat tools 
used for the purpose, would occupy a volume of very 
considerable size, and of, perhaps, no small value to 
a limited number of persons. Bolt and nut maki 
has become a large and valuable trade of itself, an 
many extensive works, such as the Bolt and Nut Com- 
pany’s Works, at Smethwick, the Cleveland Bolt 
and Nut Works, at Middlesborough, and others, are 
constantly occupied in the merae os Se of this spe- 
ciality. The great bulk of the bolts and nuts, however, 
manufactured in these works for sale are of the kind 
commonly called “rough,” while the “ finished” bolts 
and nuts, or those which are cut and shaped to great 
nicety in the thread as well as on the sides of the nut 
and Bolt-head, are generally produced by the engine- 
builders who use them; engineers being, as yet, disin- 
clined to entrust the sectors. x finished work they justly 
lay so much value upon to other parties. Machines for 
finishing bolt-heads and shaping nuts are, therefore, an 
universal requisite in engineering works. One of the 
oldest and most successful types of nut-shaping ma- 
chines has a pair of revolving cutters set to a distance 
apart corresponding to the width of the nut or bolt-head 
to be acted upon, this nut or bolt-head being passed 
between the cutters, either in a straight line, as in Mr. 
Whitworth’s machines, for instance, or in a curve, as 
in the tools designed by the late M. Borsig, and which 
are still at work in his factory at Berlin. In the 
Exhibition of 1862, Mr. Hartmann, of Chemnitz, pro- 
duced a very neatly designed machine for shaping nuts, 
made on the principle of a duplex slotting-machine, and 
this machine (the manufacture of which, in England, 
has been taken up by Messrs. Sharp, Stewart and Co.) 
was illustrated and described in this journal, at p 
183 of the present volume. An exodheat nut-shaping 
machine, and one capable of producing a large quantity 
of beautifully finished nuts, is now in use ty oe | 
Clayton, Shuttleworth and Co.’s works, in Lincoln, 
the machine being designed by their manager, Mr. 
Wilkinson. The nuts are screwed, in numbers of four 
to six, upon bolts, placed radially into a revolving head- 
stock, and are, in their rotation, passed first between 
two cutting-tools, fixed in a slide-rest, at a distance 
apart slightly in excess of the finished side; and then, 
on the opposite side, after completing half a revolution, 
they are operated upon by a pair of finishing tools, set 
so as to reduce the nuts to the exact size required. 
The nuts, by this process, acquire a very pretty appear- 
ance on their outer surfaces, owing to the curved tool- 
marks left by the action of the machine, and they are 
finished with great accuracy. It is said that a number 
of about one fenton nuts, when placed upon a table 
side by side and tied round with a string, can be lifted 
off together, and will not fall asunder when removed 
from the table. This, it need hardly be remarked, 
would be a test — degree of correctness and 
accuracy equal to the best engineering workmanship 
in existence. Attempts have been made to forge bolt- 
heads and nuts to such a nicety as to do away with tool- 
shaping altogether. To produce a nice, clean surface, 
the nuts and bolt-heads have been hammered cold, and 
articles of very good appearance have been produced 
by this process ; but the iron, being operated upon at a 
low temperature, became brittle and crystalline, and the 
bolts and nuts showed the faults peculiar to that 
molecular structure. The brittleness of these cold- 
hammered bolts and nuts can be removed by subsequent 
annealing, but then they again lose the smooth sur- 
face ; so that, practically, they are not much superior to 
the “ rough” bolts tal nuts of the trade coming from 
a first-class maker, and for which the name “ rough” is 
certainly an unsuitable term, if taken at its proper 
meaning. Bolts and nuts, in great numbers, are cast 
with threads complete by some manufacturers. Mr. 
E. H. Benthall, of Heybridge, casts bolts and nuts with 
such nicety and cleanness in the thread of both, that 
they fit and work invo each other with an ease and cor- 
rectness which cannot fail to cause some degree of 
astonishment. The threads are, of course, moulded 
from cut bolts in the first instance, and the preparation 
of moulds and cores requires great skill and experience ; 
but, by practised workmen, the work can be carried out 
with perfect success, and the bolts and nuts so made 
can be advantageously used for many kinds of agricul- 
tural implements and machinery, or for articles of a 
similar nature. 

The advocates of division of labour amongst engi- 
neers—and they form a very strong majority in the pro- 
fession—will perhaps endorse the opinion originated by 
a mechanical engineer of great practical experience— 
that a manufactory for finished bolts and nuts, fitted 
out with the most improved machinery for screwing, 


shaping, and finishing, and carried on upon the strict 
scicalane of producing nothing but the highest class of 
work, would be a great advantage to engineering works 
in general, and would find favour with engineers in the 
same — as their confidence in the accuracy and 
quality of the ves eae should be justified 
y experience. ‘The uniformity of thread introduced 
by Mr. Whitworth’s standard, and the great benefit 
derived from it by mechanical engineering at large, is, 
toa great extent, favourable to such a system of manu- 
facture, and would enable works laid out for it to keep 
a stock of all standard sizes of finished bolts and nuts, 
which might be supplied cheaper, and if not better, 
certainly as well finished as in the best machine-shops 
existing. Their manufacture, when thus carried out 
ona | scale, would receive more of the undivided 
attention of practical men than can be bestowed upon 
this single subject in large works where it forms only 
one of the numerous accessories of the general business, 
and has to be carried on so as to least interfere with 
the main bulk of the work. 


KURRACHEE HARBOUR. 

To THe Eprror or ENGINEERING. 
Str,—It would be very desirable that your readers should be 
enabled to understand the grounds on which the Messrs. 
Stevenson, of Edinburgh, have been led to the conclusion that 
the late Mr. Walker’s plan for the improvement of Kurrachee 
harbour is not likely to effect the object in view. I know the 
localities, and am also acquainted with the main features of Mr 
Walker’s plan, and the plan is one which I consider highly 
judicious, and, so far, the works have been very efficiently 
carried out. 1 did hear, when I was last at Kurrachee, that the 
depth of water on the bar, instead of having increased since the 
commencement. of Mr. Walker’s improvements, had rather 
diminished, and the circumstance was made the occasion of 
much ignorant outcry. But such an occurrence as the tem- 
porary increase of the bar might reasonably have been expected, 
and no doubt was expected by Mr. Walker and Mr. Parkes ; and 
so far from being a ground for discrediting their plan, it rather 





2€ | seems to me to offer new —— ofits finalefficacy. Of this, 


however, your readers will be able to judge from the following 
considerations:—The harbour of Kurrachee is formed by the 
rocky projecting point of Manora, which shields it from the 
force of the south-west monsoon —the opposite side of the harbour 
being formed by an island of sand, called Kemaree, which is con- 
nected to the mainland by a causeway called the Napier mole. 
The island of Kemaree does not project nearly so far seaward as 
Manora Point, and, in order to deepen the entrance at Manora, 
a pier has been carried out from Kemaree, so as to constitute the 
eastern side of the harbour, while Manora Point constitutes the 
western side. The eastern end of Kemaree Island is separated 
from a projecting of the mainland by a narrow channel 
called the Chinna Creek, and it was part of Mr. Walker’s de- 
sign to close this opening, so as to compel the whole of the large 
volume of tidal water thus shut within the harbour to flow over 
the bar at each turn of the tide, whereby it was expected such 
a scour would be obtained on the bar as to deepen it and to keep 
it deep. When I was last in Kurrachee this pier had only been 
partially executed, and another deflecting pier to be constructed 
on the Arent side has not yet been began. Nevertheless, the 
scour within the harbour was found to be so much increased by 
the works which had been performed, that the sand was stirred 
up and carried further out to sea, which action, in the then 
ition of the works, caused it to be precipitated upon the bar. 
t is plain, however, that its deposition upon this spot was only 
accidental to the incomplete state of the works; and that, if the 
works had been completed, the sand would have been carried 
further seaward, and the bar itself would have been reduced or 
carried away. The one thing now established is, that the scour 
is of adequate force to move the sand. But the point to which 
it is moved will depend upon the extent to which the works are 
carried ; and if they are only carried so far as to deposit the sand 
upon the bar, the lene of that result must rest wholly with 
those by whom the works have been arrested. The short de- 
flecting pier which Mr. Walker proposed to carry out from 
Manora would not merely contribute to the internal tran- 
quillity of the harbour by shielding it better from the south- 
west monsoon, but would prevent the direct antagonism 
of the current flowing from the harbour with the ocean 
waves, which antagonism, by stopping the current, would 
cause the deposit to fall at one spot, whereas, by deflect- 
ing the current, its velocity would be maintained through a 
greater distance, and the deposit would be distributed along the 
shore. Messrs, Stevenson’s authority in such a matter is, no doubt, 
second tonone. But it is not superior to that of Mr, Walker and 
Mr. Parkes, and I can discern no ground whatever upon which 
their plan can be impugned. If, however, there is any such 
ground, it is right that we should know what it is; but, failing 
the production of such evidence, my own opinion will continue to 
be that no better plan-than that of Messrs. Walker and Parkes 
can easily be produced. At all events, when reviewing the fea- 
tures of their plan upon the spot, I could not imagine any plan 
better suited to the circumstances of the case. 
I am, &c., 
Joun Bourns. 








A HINT FOR PUBLISHERS. 
To Tue Eprror oF ENGINEERING. 

Str,—Can you or any of your readers inform me whether 
there is any publication which gives a list and description of the 
principal works and sights (both public and private) in Paris, 
interesting to engineers and architects? Like many other 
young men, I hope to see something more than the Exhibition ; 
and such a work as the one I have mentioned would be of great 
assistance, provided it were of a convenient size for the pocket. 
A number of spare leaves might also be bound with it for notes. 
Should you consider this suggestion worth insertion, you will 





obl Yours respectfully, 
December 18, 1866. ae’ 
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MADRAS WATER SUPPLY. 
‘ Sx Arruvr Corton has persistently stated that 
the one great and paramount requirement throughout 
India is water ;. and although we may, perhaps, some- 
what demur to accepting this assertion to the extent 
to which that officer intended it to apply, there ean be 
no doubt entertained as to its correctness generally. 

The supplying of Madras with an abundance of 
pure water is a question which has occupied the at- 
tention of the Government there for many years, 
having been often forcibly brought to its notice by the 
repeated complaints of the gradually increasing im- 
purity of the water drawn from the. wells, which at 

resent form the only source of supply. The gradual 

terioration of the Madras wells is notorious. The 
town is built upon a portion of the belt of silicious 
sand which runs along the Coramandel coast, and 
which, in its uncontaminated state, yields, nearly 
everywhere, a very pure fresh water; owing, how- 
ever, to the filthy state of the surface of the ground 
and the constant flushing of drains, the porous sub- 
soil has absorbed much sewage and other impurities, 
the result being that many of the wells are not only 
unfit for use, but offensive. From an analysis of the 
waters of the “Seven Wells” enclosure at the north 
side of Black ‘Town, from which the troops in Fort 
Saint George are supplied with water, it appears that 
the amount of solid ingredients in one imperial gallon 
varies from 23.10 upto as high as 70.10 grains; the 
largest amount of organic matter contained in these 
waters is 7.85 grains, and of inorganic matter 64.40 
grains per gallon, and of almost all the wells it was 
remarked that their waters gave clear evidence of the 
presence of animal life as well as vegetable growth, 
and in one instance animalcule were discovered. 

In 1855, Lieutenant (now Lieut.-Colonel) O’Connell, 
of the Royal Engineers, haying been deputed to inves- 
tigate the subject of improved water supply to Madras, 
submitted a report, with plans and estimates, showing 
that a scheme for that purpose was perfectly feasible. 
No action was, however, taken on his propeent, nor 
on those subsequently put forward by others, until Mr. 
Fraser, C.E., suggested the probability of being able 
to improve upon Colonel O’Connell’s design, and he 
was forthwith directed to undertake a reinvestigation 
of the whole project, the result of which was a report 
which has since been recommended for adoption. 

The plan now proposed for introducing a supply of 

ure water into Madras is by throwing a dam, 600 ft. 
in length, across the Cortilliar river at a point about 
12 miles from the Red Hills, and cutting thence a 
supply channel, 8} miles long, and with an inclination 
of 2 ft. to the mile, to the Cholavaram lake, which, it 
is proposed, should be enlarged by raising its level 6 

ards above the present surplus weir. From the 

holavaram lake a channel, 2? miles in length, and 
with an inclination of 3 ft. per mile, would carry the 
water on to the Red Hill lake, which, it is also pro- 
posed, should be enlarged by raising its level to 5 yards 
above the present escape weir, and thence a delivery- 
channel would be cut to the Spur Tank in Madras, a 
portion of which it is proposed should be converted 
into the last settling reservoir. 

The present population of Madras is estimated at 
about 450,000, and provision has been made for the 
storeage of 40,000,000 cubic yards per annum, or an 
average of 373 gallons per head per day, from which, 
however, deductions would. have to be made on ac- 
count of evaporation, waste, &c., from the several 
tanks, in estimating the amount available for actual 
use, 

The discharge of the Cortilliar at the site of the pro- 
pose , during a portion of the north-east monsoon, 

as been ascertained to amount to about 450,000,000 
eubie yards. ‘The floods generally keep up their maxi- 
mum height for four or five days, and then run about 
3 ft. deep for thirty of forty days more, whence there 
would appear to A an ample supply obtainable for 
filling all the lakes. By placing the dam at the lowest 
possi le point, the discharge due to 30 miles of the 

Jortilliar proper is secured, as well as tliat from the 
Trittani and Nagiri rivers, which latter streams in- 
clude within their drainage area the greater portion 
of the Nagiri mountains, and their basins are about 
770 square miles in extent. 

The supply channel will cross two drainage streams 
which at present carry to the Cortilliar the surplus 
waters—amounting to about twenty millions of cubic 
yards per annum—from a large number of tanks which 
lie on the north of the railway, and which it is pro- 
posed to divert into the supply channel, thus furnish- 
<—- additional quantity for filling the lakes. 

: Cholavaram “ 7 Hill lakes i both 
ormed, centuries ago, by bun across valleys sur- 
tounded by low hills of laterite and gure. They 


have been been hitherto dependent for their supplies 
ou the surface drainage of their respective 
during the monsoons; with the additions now pro- 
posed to be made to the height of their waste 
weirs, their cubical contents will be 36,427,473 and 
101,981,815 yards respectively, the Cholavaram being 
raised ak i ag = lake 15 ft, yy ie sone | 
its present cali he capacity of the two lakes col- 
loonwely will thus be 138,409,988 cubic yards. The 
Mirassidars who own existing wet lands near the 
| lakes possess an hereditary right to a certain portion of 
|the water, and this would therefore have to be de- 
| ducted before calculating on the quantity actually 
| available for the Madras water supply; but, after 
| allowing for their rights to this water, there would 
remain a storeage capacity for 100,000,000 of cubic 
| yards, which would give 60,000,000 available for irriga- 
| tion after supplying Madras. ; 
| Most. of the waste land under these lakes is of a 
| very fruitful character, consisting generally of an allu- 
| vial deposit ; it is also well situated for irrigation, as 
| it descends in a slightly inclined plane towards the 
'sea. Taking Sir Arthur Cotton’s estimate of 7000 
| cubic yards of water as suflicient to irrigate one acre 
of rice, the surplus 60,000,000 of cubic pe of water 
would be sufficient for 8571 acres, which is, however, 
but about one-third of the extent of land available for 
cultivation; and the entire project, therefore, in- 
cludes irrigation as well as water supply to Madras. 
Dr. Wyndowe, the Government chemical examiner, 
after analysing the water of the Red Hill lake, re- 
ported that, as regards sensible properties, the water 
was free from odour or taste, but cloudy (even after 
filtration) from suspended impurities, but which would 
no doubt subside, after a time, if the water were left at 
rest. Chemically speaking, he considered it to be by 
far the best specimen of drinking water he had ex- 
amined in Madras. The salts held in solution amounted 
only to 6.98 grains per gallon, and the amount of 
organic impurity was not great. The grosser particles 
held in suspension would, it is anticipated, be deposited 
in Cholavaram lake, the finer particles in the Red 
Hill lake, so that water comparatively pure would be 
delivered to the Spur Tank, where it would pass 
through proper filtering-beds into the pure water basin, 
which would be covered in. From this basin, which it 
is proposed should be capable of holding three or four 
days’ supply, the water would pass from the pump- 
well, placed at some central point, where it would 
raised, probably, into an elevated cistern, and thence 
distributed through iron pipes to the several parts of 
the city. ; : 
The present scheme, estimated to cost, irrespective 
of distribution, 63,752/., is principally intended to 
meet the requirements of the northern portion of the 
town only; but there exists in connexion with it an 
additional scheme for the separate supply of the 
southern quarters of the town from the basins of the 
Kooum and Adyar rivers, as well as a plan for the 
junction of those two rivers and of the northern and 
southern portions of the East Coast Canal. 
| It has not yet been decided by what agency these 
| works shall be carried out, although they have already 
been commenced by Government, who will probably 
‘desire to retain the irrigation portion in their own 
| hands, as it promises to be very remunerative. The 
‘municipality of Madras is poor, and is already bur- 
| dened with many obligations present and perspective, 
so that it is doubtful whether they will be ima position 
|to carry out the more important part of the scheme by 
Prat deg The demand for good water is, however, 
| now urgent ; and if water be not soon introduced from 
the country, the garrison and different public esta- 
blishments in the town must be furnished with subter- 
| ranean tanks for storing water from the roofs of the 
| buildings. That, however, could at best but afford 
temporary relief; and, as the larger work must ulti- 
mately be undertaken, the sooner means are devised 
for raising the required capital for that purpose, the 
better it will be both for the Government and the 


town. 
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Tue Accipest on THE Merroroutan Rartway.—A 
coroner’s jury has returned a verdict of “ manslaughter” against 
the foreman, Wilmot, and ganger, Chaney, whose carelessness 
led to the fall of a girder, at the Smithfield Dead Meat Market 
works, upon a train on the Metropolitan Railway, and whereby 
three persons were almost instantly killed. It was first reported 
in the papers that the hoisting tackle broke; but, so far ffom 
this, the girder was carelessly drawn to the edge of the works, 
and there dragged past the balancing point, when it fell into the 
railway cutting, and thes upon a ing train. ‘ 

Pacuser Cuituep SHot.—Mr. Nasmyth has written to 
the Times to state that he chilled shot at the meeting 
of the British Association in October, 1863, Major Palliser’s 
brother replies, in his absence, that the major’s practical 
experiments with chilled shot against armour took place in Mey, 
1868, and that his patent is dated the 27th of the same 








NEGATIVE SLIP OF THE SCREW. 
To tae Eprror or ENGINEERING: 

Str,—It would be easy to furnish your correspondent C. with 
the elements he desires for his proj 
propulsion. 
Screw- 


calculation of the result 
ut as he will find them allin 
my Treatise on , and as I cannot see that 
their recapitulation in your pages would in any way elucidate 
the question of negative slip, you will probably consider that any 
space which you are able to spare for this discussion will be more 
usefully expended in clearing up the difficulties which may pre- 
sent themselves to C. or other of your correspondents. 

And permit me, in the first place, to observe that the accuracy 
and appropriateness of the term ive slip Ido not undertake 
to defend. The phrase was not comed by me, and I have taken 
it just as I found it. It is quite plain that, relatively with the 
water in which the screw acts, there must always be more or 
less positive slip in every propeller, and that negative slip, viewed 
in this relation, is an impossibility. But slip, whether positive 
or negative, as popularly known and defined, dismisses all 
scientific questions of this nature, and is rated merely by the 
amount whieh the advance of the screw exceeds or fulls short of 
the advance of the vessel. We all know what is meant by the 
slip of paddles. If the paddle-wheels worked in racks laid at 
the sides of the vessel, of course there could be no slip, but the 
vessel would advance at the same rate as the wheels.’ But as 
the water recedes before the float-boards to a certain extent, the 
vessel does not. advance at the same rate as the wheels, and the 
difference is termed slip, being an action analogous to that which 
occurs when the driving-wheel of a locomggive siips upon a rail- 
way. So, in like manner, if a screw-propeller worked in a solid 
nut there could be no slip; but as the water recedes, as in the 
paddles, there is necessarily a certain amount of slip, and the 
true slip in screw vessels, as in ~_ ones, would tally with 
the apparent slip, and could easily be told, if the water were 
equally unaffected by the progress of the vessel. It happens, 
however, that the advance of any vessel through the water pro- 
duces a current in the direction of the advance, so that in effect 
the vessel is sailing in a current of water moving with the ship, 
and there is no more difficulty in understanding how a propeller 
working in such a current will produce a greater advance than 
is due to its own revolutions—viewing such advance with re- 
ference to the bottom or the stationary margin of water along- 
side—than there is in understanding how a vessel sailing down 
a river with the aid of the current will achieve a greater speed 
over the ground than the revolutions of the screw or paddles 
could alone produce. 

Thus far has long been plain. But what has not been plain 
is how such a current as would suffice for the production of 
negative slip could be generated? The screw, it was plain, 
forced the water back and the vessel forward with the same 
pressure, action and reaction being equal. Supposing, then, 
the screw to move the vessel, and with it the water, forward with 
a certain force, how could negative slip arise, even if the power 
hus expended were afterwards recovered by the screw, seeing 
that the screw necessarily moved the water simultaneous) 
backward with an equal force? My explanation is, that al- 
though there is an equality of pressure moving the water in the 
opposite direction, yet, that as the one volume of water moves 
with much greater velocity than the other, it has a much 
greater amount of vis viva in it, and that when this small stream, 
moving rapidly, is transformed into a large volume moving 
more slowly, as is done by the time it is encountered by the 
screw, it has necessarily more vis viva, and, with equal volumes, 
more velocity, than the inert column which the screw would 
naturally send astern. In other words, taking these two conflict- 
ing columns, there is a balance of velocity in the direction of the 
vessel, or, what is the same thing, there is negutive slip. 
The other circumstances conducive to the production of nega- 
tive slip, such as a fine pitch and a blunt stern, have long 
been known, and need not be further referred to here. But, so 
far as | am aware, the main cause has not before been detected. 
It is another form of the paradox of Giffard’s injector, where a 
small volume of water issuing at a high velocity as steam is 
translated into a larger volume moving slowly, and with its 
pressure correspondingly increased. 

lam, &c., 


of any case of screw 
the 


Joun Bourne. 








SCIENTIFIC NOTES. 

A NEW magnet of considerable power has been introduced by 
M. Greiss, consisting of a long spiral iron or steel film, such as is 
obtained from iron-turning. According to M. Greiss, the south 
pole of such a magnet is always at that end of the spiral which 
the instrument has first touched. He also states that the mag- 
netism of these spirals is of a very permanent nature. 

A remarkable communication was made by M. Babinet at the 
last meeting of the Academy of Sciences, on the evolution of 
gas in the —— of making coffee. If cold water be poured on 
roasted coffee finely ground, such as is generally used with boil- 
ing water, a considerable quantity of gas is generally evolved, 
about equal in volume to the amount of coffee used. If a bottle 
be half filled with this und coffee, and cold water be then 
poured in until the cork is reached, which is to prevent the escape 
of the gas, a violent explosion, sufficient to force the cork out of 
the bottle, or even to break the latter, will result. 

It is a curious fact connected with deep mining, that from 
the hours of 12 at night till 3 in the morning the disturbing 
influence in the bowels of the earth obtains increased activity. 
At that time it is observed by miners that water falls from 
places where none is observable during theday. The volume in 
the wheel is perceptibly increased, the atmosphere is charged 
with gases which often prevent the lights from burning, and 
small particles of earth and rock are observed to fall from the 
tops of the drives. Whether this phenomenon is to be attri- 
buted to the diurnal motion of the earth or other causes, it is 
worthy of the attention of the curious. 

A beautiful imitation of ivory is now made in France from a 
a of papier-maché and gelatine. It is called Parisian 
marble. 








Docks aT Bompax.—The municipal oy has promul- 
a scheme for wet docks in ween ich has been laid 


Gefore the Government, and is approved by the merchants of 
Bombay. 








DOME OF THE CAPITOL AT WASHINGTON, 
(For Description, see Page 7.) 
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M. FLACHAT ON PADDLE AND SCREW 
STEAMERS. 
To THe Epiror or ENGINEERING. 


Srr,—Being an advocate for mechanical reform in the — 
of steamship building, I beg to notice your interesting 

tions upon M. Flachat's work on “ Ocean Steam Navigation,” in 
EnGrIngerinc of the 21st ultimo, consisting in part of the fol- 
lowing remarks: 

“The Pereire, Persia, and Scotia are much about the same 
“ s viz., 14 knots an hour, and the displacement and con- 
“ sumption of fuel per hour per horse power are not very dif- 
“ ferent; but the consumption of coals per day is pretty nearly 
“ twice greater in the paddle vessels than in the screw ones, 
“ pointing to this momentous fact, that, in the case of large 
* , the screw will produce the same as at 
“not very much more than half the expense of coals, The 
“ existence and importance of this law is still very imperfectly 
** comprehended.” 

It is not my purpose to dispute that large vessels shaped ac- 
cording to the practical system of steamship building do, but, on 
the contrary, Psdmit that they must from principle work more 
economically with the screw than the paddle-wheel, but I think 
the reason plain, as it can be but the result of relative propor- 
tions of mechanical force and resistance. The principal object 
of this communication is to question the propriety of so modelling 
steamers that the screw becomes the most effective, not for any 
special mechanical objections to one mode of propulsion more than 
the other, but for commercial reasons. For vessels that are in- 
tended to work under canvas, receiving propelling force from 
variable directions, or with steam used merely as an auxiliary, 
there is no doubt the best — model is in practical use for 
keeping the course and all desired commercial qualifications. 
But as the steam engine propels only in the direction the vessel 
is making, it is obviously important to reduce the sectional area 


of resistance to a minimum. This, of course, can be effected | 


only by constructing vessels of any given tonnage longer and 
wider. Such a modification not only reduces the amount of re- 
sistance by elongating the form, but, by the assistance of greater 
width, the vessel is floated on the more flexible surface of the 
water. 

If our eyes were not open to the natural principles governing 
the case, practice, particularly in other countries, has shown 
that such a form makes a superior sea-going steamer, for she 
pitches and rolls less, and the violence of a beam sea will be 
partially neutralised by passing under her, while it would break 
its body and head against and over the vessel of deep draught, and 
the advantage of “‘ rolling easy” attaches itself only to the safety 
of masts and sails. She will always be a drier vessel, and, in 
consequence of her running on a more even keel, will make a 
greater uniformity in time, and vary far less in her draught during 
a passage across the Atlantic from consumption of fuel. 

ut now as to the comparative value of the paddle or screw 
for propulsion under the proposed modification in form. The 
greatest speed ever made is by shallow boats driven by paddle- 
wheels, and which reaches 20 to 25 miles, and I have known 
more, an hour, by many American steamboats. 

These same boats, driven by screw-propellers, could uot pro- 
bably attain more than one-half the speed with the power applied 
a the paddles, unless placed lower than the bottom of the 

ts. 


The greatest speed made by boats of deep draft at a given 
cost is with the screw-propeller, which has reached 15 or 17 
miles an hour, and in the case of the largest class of such de- 
scriptions, the paddle has fallen very far short with the same 
consumption of fuel, for it appears that the Scotia (paddle) con- 
sumes nearly twice the quantity of coals of the Pereire (screw) 
in making 14 knots, both ships being 22 ft. draught. 

It is, then, obvious that the superiority of the paddle or screw 
arises from nothing more than the mechanical circumstance of 
their application to a light or deep draught vessel, which feature 
is the result, not of magnitude, but of form; and it is also clear 
that there must bea medium form of sectional area of resistance, 
in the propelling of which the paddle or screw will compete with 
each other; and it is probable that the largest of the Pacific 
Mail Company’s steamers that run between New York and San 
Francisco, on both the Atlantic and Pacific Oceans, may in their 
model approach this point. 

These vessels, 3600 to 4000 tons, and drawing about 16 ft. of 
water, are driven by paddles and overhead beam engines consist- 
ing of a single cylinder of 100 to 108 in. bore and 12 ft. stroke, 
cutting off at from 12 to not exceeding 40 in., making 12 knots an 
hour on a consumption of 35 tons of coal per day, carrying usually 
about 17 to 20 1b. of steam pressure. The engines being so nar- 
row, they form but little obstruction to the fore and aft paseag 
ways of the decks; and although it differs somewhat from M 
Flachat’s theory that screw ships can be made much more avail- 
able for general traffic than paddle ones, these ships, of similar 
tonnage to the Pereire, having greater superticial measurement 
of deck room, are more conveniently arranged for upwards of 
1200 passengers than that ship is for one-half the number, and 
will carry quite the same cargo. 

To argue that there is a limit to improvement is not possible, 
and to declare what measure of expansion the traffic between 
Europe and America is susceptible of attaining is presumptuous ; 
and it is in the Transatlantic service that even superior steamers 
are required to those of the Pacific Mail Company's. Greater 
and far more comfortable passenger accommodations are de- 
manded, with improved speed and economy; and the sooner 
—— shipbuilders and “ old salts” get their eyes open to the 
‘act that the effective performance of the steam engine is wholl 
different in its nature from spars and canvas, the sooner wi 
commerce be relieved from the incubus of a system of herma- 
phrodite vessels that are a disgrace to the age. 

There is, doubtless, a greater field for pi in this line 
than that which made the most improved model of clipper ship 
drive the “old tub” from the seas; and were it not for the 
yo exorbitant prices of material, labour, and taxes ia the 

nited States, which prevent their building ships for competi- 
tion with those built abroad at about half price, or the navi 
tion laws that prohibit vessels that are built abroad runnmg 


under the United States’ flag, this much-needed improvement 


would be now on the move; and England had better wake up 


before circumstances change that will render her Transatlantic 
steam fleet of little or no value. 
8, Newman’s-court, Cornhill, Very respectfully, 


Jan. 2, 1867. Tuos, SILVER. 








©. INEXPLOSIVE GUNPOWDER. 


» To rue Evrror or ENGINEERING. 
Sre,—Herr Neumeyer does not seem to be aware that non- 


ory HS 


explosi der has been made and used in France for some 

ears, precisely the same properties as that proposed 
by that: an, with the superior advantage of containing 
neither’ nor charcoal. I have made and used it for 






ears, and that, weight for weight, it is about one- 
H rd: that of the on kind. 
It will than Herr Neumeyer’s, as it does not 
require rand is used in the i now 
I make ? i ished tissue papet}which th 
up in varnished tissue ich the 
fre’ of the: expeasily penetratery: but for bresch-lbdders the 


cartridge earry its own ignition. ail 
The white powder is quite as safe, if not more so than 
common gunpowder, as it may be kept in bulk without the least 
ents be kept separate from 


dan; ge ise two of the i 
the third afterwards to be mixed in such quantities only.as.may 


be required for actual service, 
In use, the only precaution necessary, equally required for 
Neumeyer’s powder, is that the barrel and lock be kept:slightl, 


eased, for which purpose a greasy sponge will be all that is 
£ uired, and that ay after firing. : 
my have myselffired thirty rounds quick fire without, the least 
fouling or other inconvenience, but, as with all firearms, provision 
must be made against oxidation and rust. 

For my own use with the ordinary percussion gun,J prefer to 
have the lock inserted on the under side, and entirely comprised 
within the trigger guard. I fix the nipple, a blank one, of course, 
on the hammer instead of the rn which has only the bare 
touch-hole, and to insure ignition my caps are provided with a 
fine needle-hole in the centre of the top, The reversed position 
of the hammer prevents the cap from falling off, and the fire of 
the cap is in Closer proximity to the charge than in any other 
form of lock whatever. Moreover, there ——- projection, 
such a gun is safe from accident in going through a hedge. 

I subjoin the French formula for the manufacture of the 
white gunpowder. 

T am, Sir, yours, &e., 
Henry W. Reve.ey. 
Wurre Gunpowper. 






Weight. 
Chlorate of potash ......csseesesrsserereeeeee oe 49 
Yellow prussiate of potash ......secsseseeseeeee 28 
Refined loaf sugar ........ss0+ss000 coccescocsess + 23 
100 


All reduced separately to fine powder. 

The yellow prussiate must be well dried, 

Mix thoroughly by means of three hoppers, pouring their 
contents at same time into one receptacle. 

Keep dry. 








STEAM TRACTION ON CANALS. 


To THe Epiror or ENGINEERING. 


Str,—With reference to Mr, Tweddell’s letter to you, announc- 
ing the invention by Mr. Jopling, of Sunderland, of a superior 
method of propulsion for canals, by the application of a wheel 
revolving horizontally at the stern, and encircled by a casing with 
an orifice pointing astern, through which a stream of water is 
projected for propulsion, and which casing may be moved in a 
circular path round the wheel, so that the vessel may be either 
steered or backed by altering the direction of the issuing stream, 
I have to remark, first, that the advantages claimed for this 
mode of propulsion are quite hypothetical, and have never been 
practically obtained; and, second, that the plan is not at all 
new, but has been patented again and again, sometimes with a 
wheel at each quarter, and sometimes with a single wheel at the 
stern. At page 48 of the last edition of my Treatise on the 
Screw Propeller, Mr. Tweddell will find a — and de- 
scription of Bodmer’s method of propelling, patented in 1844, 
and in which two horizontal wheels with moveable casings are 
employed ; and the contrivance has often since been reproduced, 
sometimes with two wheels, and sometimes with one. I do not 
see on what ground it could be expected that such an apparatus 
could work with less loss than a screw or paddles, and certainly 
it has no pretensions to be regarded as an efficient substitute for 
the method of propulsion I suggested as the best for canals, and 
in which there is no slip at all. 

Iam, &c., 
Joun Bourne. 








TELEGRAPHIC NOTES. 


THE Queen of Spain has granted, by decree, permission to the 
Ocean Telegraph Company to fix upon a point in the Island of 
Cuba for landing a submarine cable to reach to the coast of 
Florida. According to certain French journals, a motion will be 
brought forward in the Corps Législatif next session to reduce 
the prices of messages from 2f. to Lf., and from 1f. to 50c. 

A new phenomenon, called the “young electric girl,” is at- 
—— much attention in scientific circles in Paris.. She is 14 
years , and is presumed to have the power of attracting arm- 
chairs and furniture towards her with much violence, though 
they may be occupied by observers. Her performances are 
very startling, and have introduced quite a new seusation in the 
so-called “spiritual world.” Her tricks, like all other spiritual 
manifestations, are easily comprehended, if we assume the 
existence of mechanical peppers A and their chief merit lies in 
ae with which these invisible aids are hid from keen-eyed 

rvers. 





ENGINEERS FOR INDIA. 
Ir will doubtless have been observed by many of 
our readers that the advertisements in the several 
daily papers, regarding the next examination of candi- 
dates for appointments in the Public Works Depart- 
ment in India, have within the last few weeks under- 
gone a trifling alteration, the notice for which, how- 
ever, was not received’ at this office until some little 
time after its issue; thus, instead of twelve appoint- 
ments only being offered for competition, twenty-five 
are now declared to be vacant. After the recent re- 
ports from India, regarding the numerical deficiency of 
the present staff of the Public Works Department, to 
which we alluded in a recent article (vide ENGINEERING 
for 7th instant, page 431), we were not altogether un- 
prepared for the above-mentioned measure. The 
difficulties of official routine, and the inconveniences 
that might possibly arise from any alteration in the 
disposal of the officers of the Royal Engineers, would 
doubtless prevent the possibility of any increase to the 
department from that source of supply; and there, 
therefore, remains no alternative to the Government 
but to send out an additional number of young civil 
engineers. There is also another reason which must 


Yj inevitably tend ultimately to diminish, if not to impair 


in efficiency, the military element in the department, 
and it is this:—Before the transfer of the government 
of India to the crown, the military engineers in that 
country formed a body entirely distinct from that of 
the Royal Engineers; but the two corps have since been 
amalgamated, and the remaining members of the East 
India Company’s Engineer Corps will no longer look 
to India as the exclusive field of their labours, and 
their interest in the country may, therefore, very 
reasonably be expected to cool down, whereas also 
those officers of the Royal Engincers who may be from 
time to time told off for service in India know that 
their sojourn there will last for a certain period only, 
and they cannot therefore be expected to benefit the 
Public Works Department to an equal extent by their 
services as those whom circumstances oblige to look 
upon India as the land of their adoption ; we have, 
moreover, heard it rumoured that the Royal Engineers 
from England object, as a rule, to be employed on 
public works in India. ‘Taking, then, all the above 
circumstances into consideration, there would appear 
to be but little room for doubt that the Public Works 
Department in India must hereafter be principally 
recruited by civil engineers from this country, and 
that to a much larger extent than has heretofore been 
the case. The systematic extension of irrigation 
works in India, which has so long been talked about, 
cannot be resisted; the recent calamitous events in the 
Bengal and Madras Presidencies will not have been 
unattended with good if they result—as we think it 
highly probable they will do—in forcing upon the 
Government the necessity of leaving off talkmg and 
writing, and of initiating vigorous action by the adop- 
tion of some of those measures for supplying the 
country with water for irrigation which have been so 
constantly and so urgently pressed upon them for 
several years past. With the present scanty profes- 
sional staff, it is, however, clear that little or nothin 
could be done towards carrying out such works, an 
their commencement must therefore be preceded by anot 
inconsiderable increase to the existing establishments.* 

Since the above was written, a telegram from Bom- 
bay asserts that the Indian Government have invited 
tenders for a public works loan for Bombay to the 
amount of sixty lacs (600,000/.), bearing interest at 5 
per cent. This will, in all probability, prove but a 
commencement of similar demands for a like purpose, 
and we caunot but hail with pleasure the commence- 
ment of a policy calculated to tend so greatly to the 
welfare of India. We think it will be found, on the 
arrival of more detailed information, that this loan is 
for the purposes of extending irrigation works in the 
Bombay Presidency, but we shall give further particu- 
lars as soon as they are received in this country. 








Trstinc Macuine ror tHe Roya DockyarD AT 
PorrsmouTtH.—Messrs. Thomas Dunn and Co., Windsor- 
bridge Works, Manchester, have just completed a machine for 
testing bars, anchors, &c., for the Government dockyard at 
Portsmouth. It is capable of working up to a strain of 
200 tons, and can take 25 ft. lengths between the fixed and 
moveable crosshead. The strain is effected by an hydraulic 
press placed at one end of the horizontal bed, but the measure- 
ment takes place by direct weight acting upon a set of compound 
levers. The large weights applied at the end of the lever are 
very conveniently arranged in a framing, as is now done by most 
other of such machines, so that they can be put on and 
removed simply by inserting a pin into a connecting-rod 
suspended from the end of the lever. This saves the lifting and 

ing about of these heavy weights. The smaller fractions 





are lodieated in the usual way by a weight traversing along 
the scale beam, which is carefaly divided all over its length. 





ENGINEERING. 


[Jan. 4, 1867. 








AMERICAN STEAM FIRE-ENGINE. 


BY THE AMOSKEAG MANUFACTURING COMPANY, MANCHESTER, NEWs,HAMPSHIRE. 


MBAULT. 


We give, above, a perspective view of one form of steam fire- 
engine as made by the Amoskeag Manufacturing Company, of 
Manchester, U.S., which will serve to show the general appear- 
ance and “get up” of American engines as at present con- 
structed. The engine in question is named by the Amoskeag 
Company their second-class double-plunger engine, and it is in- 
tended for use in localities where their first-class engines would 
be objectionable on account of their weight. The boiler is made 
upon the same plan as those of the other engines made 4 the 
same manufacturers, the smokebox being submerged and being 
connected with the firebox by a number of vertical copper tubes. 
This form of boiler with a submerged smokebox was, we believe, 
first used on a locomotive—the Atlantic—constructed for the 
Baltimore and Ohio Railway in 1832. 

The engine which we are describing has two double-acting 
plunger pumps, each 4 in. in diameter with 8 in. stroke, these 
pumps being lined with brass and having rubber-valves 
working on brass seats. The steam cylinders are also two in 
number, and are each 6{ in. in diameter, with a stroke of 8 in., 
the piston rois being coupled direct to the pump plungers. The 
engine is built sothat it may be drawn either by men or horses, 
and it will be noticed that the fore wheels are not fitted with 
the locking arrangement invariably employed upon English en- 
gines. This is a detect which renders the engine far more likely 
to be upset in turning corners than it otherwise would be. The 
engine is carried upon elliptical springs both in the front and 
rear, and its total weight, including stores, &c., is about 22 tons. 


A CHANNEL FERRY. 

Tue new year has brought out at least one new 
scheme already, and this is that of Mr. T. B. Daft, 
C.E., for a railway ferry from Newhaven to Dieppe. 
Mr. Daft proposes one or more ferry-boats, to have a 
deck 550 ft. long and 130 ft. wide,, to take railway 
trains bodily across the Channel at a high rate of speed. 
Mr. Daft’s boats are to be each a pair of hulls, each 
hull 50 ft. wide, the pair to be placed 30 ft. apart, and 
connected together by a broad deck, aa to be 
driven by four pairs of engines of 2400 horse power 
collectively, driving two large paddle-wheels in the 
30 ft. water-way between the hulls. The latter are not 
to have pointed bows and sterns, but are to have 
parallel sides for their whole length, the ends to be 
sloped upward, punt fashion, at an angle of 224°. 

Ve cannot afford to waste much space upon this 
scheme. We should be sorry to be on board such a 
ferry-boat in a rough Channel sea, with each hull strain- 
ing alternately at the Siamese-twin ligature which is to 
constitute the deck. However this platform might be 
strengthened, it would be exposed to the greatest 
strains from each hull alternately, as the two hulls, but 
for this deck, would roll altogether independently of 
each other. In pitching, too, it is more than probable 
that the upward blow of a sea beneath the connecting 





deck would burst it off, carrying it away, with every- 
thing on board. We shall not at present go into the 
question of skin friction, but it is evident that, except 
in smooth water, this would be greater than that of a 
single hull. Nor need we analyse the resistance of a 
pair of huge punts, for the proposed twin hull is 
nothing more, with parallel sides for their whole length, 
and with a bevel or chamfer of 224° — at each 
end. As for the pair of paddle-wheels working one 
behind the other in the 30 ft. mill-race between the 
huils, we will leave marine engineers to judge of their 
efficiency, and we merely incline to the opinion that it 
would not be great. We do not impute to the designer 
of this scheme any plagiarism from our own, of a few 
weeks ago, for a line of boats 800 ft. long by 160 ft. 
beam ; but we see in it something of the same element 
of size, the constructive details being, however, wholly 
beyond all probable practicability. __ ; 

Mr. Daft has, however, a plan, which we will not 
say is impracticable, for floating harbours at Dieppe 
and Newhaven. The Standard, in chronicling this new 
scheme, observes as follows : 

“The harbours are each just a huge floating iron box, with 
the ends of its two long sides splayed out open towards the 
sea—a huge landing-bridge working on a huge pivot, 10 ft. 
across, connecting the floating harbour at its shore end with 
the land. And into this safe refuge the huge ferry-boat will 
steam, coming literally close alongside and upto the end. Pas- 
sengers will walk level from the ship on to the quays, and 
wagons, and tracks, and carriages will be run direct from the 
rails on board on to the rails on shore. The moving train, with 
all its contents, animate and inanimate, is to be rolled from the 
permanent railroad on the land to become a stationary train on 
a moving railroad at sea, and vice versd, the train which was 
carried by the ferry-boat will be pushed ashore, and, :aken up 
by the stalwart locomotive, will speed away on terra firma in 
its reeking, puffing, accustomed way. 

“ Two of these floating harbours are to be constructed at con- 
venient sites near Newhaven and near Dieppe. Their respective 
lengths will be over all 700 ft., and the general width 230 ft., 
having quays 50 ft. wide on each side of an internal harbour 
space of 130 ft. across, and commencing from a landward quay 
at right angles to them of 100 ft. broad. These quays will run 
parallel for a distance of 490 ft. and thence fork out, for the re- 
mainder of the 600 ft., to a divergence of 280 ft. for the har- 
bour’s mouth. The section of these floating quays will be rec- 
tangular, like those of the hulls of the ferry-boats, and will be 
of the same depth, namely, 30 ft. So that when the ferry-boat 
comes into the harbours, it will not only have its decks ome 
level with the surface of the quays from end to end, but will 
itself fit sufficiently close to them that it may be absolutely 
locked fast by powerful mechanical means, so as to render vessel 
and harbour as uniform in motion and one in connexion for the 
time being, as if the whole was acontinuous structure. These 
floating harbours will be made of so iron of about § in. 
thickness, and, like the ferry-boats, will have flush surfaces, 





whilst both will be zinc sheathed to ensure them from corrosion 
and fouling. These harbours, too, will have the entrance piers 
moored to the shore on either hand by strong chains, by means 
of which the direction of the entrance can be swung round to 
give additional security, or to facilitate the coming into port of 
the vessels in rough weather. In order firmly to combine the 
two sides of the harbour, and to prevent all lateral strains of 
the fabric, an immense strong tubular arch will span the whole 
width of the inner water s) from the seaward extremities of 
the two quays—its height being 60 ft. to the crown, and its 
width 40 ft. Upon these quays will be suitable warehouses for 
the requirements of the commercial traffic and ngers ; and 
lastly, these harbours will be built on the shore and launched 
into the sea. s 

The financial part of the scheme is worked out upon 
the supposition that the boats or single boat—for we 
believe that but one is proposed—is to run at twenty- 
two to twenty-three miles an hour, on a seventy-five 
mile passage, and to make twelve passages a week with 
15,200 tons of coal per annum, or 24 tons per voyage. 
The estimate is as follows : 

* 600,000 gers during the year, at 5s. each, 150,000/. ; 
300,000 tons of merchandise at 8s. per ton, 120,060/.; making 
gross probable receipts, 270,000/. Against this he sets as ex- 
penses—wages of crew, 4680/.; coals, 15,200 tons for twelve 
voyages per week, 11,250/.; stores, light-dues, and pilotage, 
9201; interest at 5 per cent. on 1,000,000/. capital raised, 
50,0002; insurance, including repairs, depreciation, and wear 
and tear at 10 per cent., 100,000/.; making a gross expenditure 
of 166,850/.; thus showing a divisible profit, after deducting 
5 per cent. for interest, of 103,1502. per annum.” 

If we can depend upon peace with our neighbours, 
there is room, in every sense, for a great channel ferry. 
The boats may be even a than Mr. Daft proposes ; 
but they must not be of his proposed form and con- 
struction. The proposal of floating harbours in a sea- 
way, and with a great rise and fall of tide, is open, too, 
to much discussion. 








EHRHARDT’S WEIGHING-MACHINES. 

THE weigh-bri in ordinary use for ascertaining the load 
upon the wheels of locomotives and other railway stock, are 
somewhat expensive machines, requiring sound foundations, 
&e.; and they have, moreover, some disadvantages attendant 
upon their being necessarily fixed works. At stations where 
such weigh-bridges are in constant use, the cost is, perhups, ot 
minor importance; but, in addition to such stations, there are 
many others at which an efficient weighing-apparatus would be 
extremely useful, and at which a cheap portable machine, re- 
quiring no foundations, would be particularly applicable. ‘The 
weighing-machine patented tne Ehrhardt, of which we now 
give illustrations, is of this c and it is one which has been 
extensively applied both on the Continent and in America. 

The apparatus consists of a set of —— ighing-ma- 
chines applied one to each wheel upon which the is to be 
ascertained ; and our engraving —s two such machines, 
A A, as applied to the trailing w of an American engine. 
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In using this apparatus, the vehicle to be weighed is placed on 
avy level piece of line, and one of the weighing-machines is 
adjusted to each wheel, so that the claw of the frame-bar, a, 
rests upon the foot of the rail or some other solid abutment, 
whilst the claw of the lever, 5, bears against the under side of 
the tyre. Each machine is then accurately levelled by means of 
the ad justing screw, e, and the wedge, c, is then pushed forward 
by means of the screw, d, until the outer end of the lever, g, is 
raised above the horizontal line. The angle of the lever, g, is 
indicated by the pointer at f, and it is upon this angle that the 
distance at which the wheels are lifted from the rails, during 
the weighing operation, depends. When the levers of all the 
weighing-machines applied to the vehicle to be weighed have 
been adjusted to the same angle, the weight, h, of each is slid 
along the lever, g, until the ea, J, is brought back to zero. 
All the wheels will then be lifted an equal distance from the 
rails, and a of the weight, 4, on each lever, as indi- 
cated by a scale on the top of that lever, will show the load upon 
the particular wheel to which the apparatus to which it belon 
has been applied. The sum of the weights shown on all 
levers gives, of course, the total weight of the vehicle. 
Each of the weighing-machines which we have described 
weighs but 105 1b. without the weights, and it can, therefore, be 
ily moved about from place to place as required. The 
weights weigh 42 lb. in addition. Altogether, the t 
is a very convenient one, and there are very many situations in 
which it could be advantageously employed. In a locomotive 
running-shed, for instance, a set of the machines would be ex- 
tremely useful; or even a couple of the machines would enable 





the weight on each wheel of a pair to be accurately adjusted 
when an engine was being fitted with a new spring, or on similar 
occasions. Thé weights of vehicles given by Mr. Ehrhardt’s 
apparatus have, on several occasions, been carefully compared 
with those given by one of Hind’s fixed weigh-bridges, and they 
have been found to agree within from 4 tol per cent. We are 
indebted for the particulars which we have given in the present 
notice to Mr. H. G. Brooks, the locomotive cnpediaietind of 
the Erie Railway, U.S., who employed a set of Mr. Ebrhardt’s 
— for ascertaining the distribution of the weights of one 
of his engines, given by him in a letter published in this paper 
a few weeks ago. To save inquiries from correspondents, we 
may say that we are not aware that the apparatus is made or 
sold in this country. 


THE SCREW PROPELLER IN 1826. | 
_ We are indebted for the translation of the following 
interesting document to the courtesy of Mr. Bennet 
Woodcroft, of the Great Seal Patent Office : 

A Treatise on the Archimedean Screw for Propelling Steam- 
boats, by Joser Ressex, as annexed to his Petition, dated 
28th November, 1826, for the Grant of an Austrian Patent 
Sor his newly invented Screw-pro; : 

Section 1. ‘I'm troublesome noise caused by the ope 
of steamboats, and the unpleasant oscillation of the vessels 
inherent thereto, and also the waste of power and time in work- 
ing the same, induced me to contrive an apparatus free from 
sald defects. 
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Sec. 2. I adopted the theory of the screw, and gave the 
motor of the vessel the form of a screw, as shown by the model. 
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Sec. 3. This screw-wheel revolves entirely under water, where- 
by its entire surface is used, and a uniform traction is produced, 
which is not the case with paddle-wheels. The latter impart 
jerks to the vessel, and only one paddle produces effective power, 
whilst two are impeding the progress, and three are idle. 
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Sec. 4. The size of the said apparatus depends on its destina- 
tion. Small barges will require a wheel of 1 ft, (Vienna mea- 


sure) diameter, trabacolis of 34 ft. diameter, brigs of 6 ft. dia- 
meter. The manufacture of wheels of a larger diameter than 
10 ft. would be rather difficult, since the blades must be made 


thinner. 

It is true that in frigates, or ships of the line, one or even two 
or three such wheels might be apy.ied, but then a better effect 
is obtained by increasing the velocity of the revolution. Thus 
the no ecipey of power sy to be increased, however, not to such 
an extent as to impair the machinery by too great a speed. 

Sec. 5. It is advisable to fix the wheel at the one ye nal the 
back-water of the ship might promote its action. 

Sec. 6. The motive power may be obtained by steam and the 
— known in mechanics, and by any gearings and cog- 
wheels. 


Sec. 7, Screw-wheels of cast iron are best, because they form 
one body with smooth sides. The frame of the wheel may also 
be forged and coated with plate, or it may be made of wood, but 
then the edges from N to M get too thick, whereby the speed is 
jes through the resistance the screw meets in the water 

ig.3), 





Sec. 8. The pitch of the screw is regulated according to re- 
quirements. The greater the speed which is about to be ob- 
tained without giving too great a velocity to the screw-wheel, 
the larger that pitch must be. For the first steamboat built at 
Trieste, I adopt a screw-wheel of 5 ft. diameter, and a pitch of 
5 ft. The model represents such a screw-wheel with an axle of 
6 in., a span of 5 ft. from A to B, and a diameter of 5 ft. The 
result of the experiment will be published. 

Sec. 9. The thickness of the blades depends on the diameter 
of the wheel. In the above wheel I shall adopt cast-iron blades 
of Lin, at the outer edge and 1} in. near the axle. 

Sec. 10. In case it should not be possible to obtain wheels of 
one piece by iron or bronze castings (which depends om the 
efficiency of the ironworks), I have them made in parts, #.¢., the 
axle, a solid cylinder of cast iron, to be one piece, whilst the 
blades, A, are to consist of eight parts, as shown by the model 
through the radii, r. The axle is provided with a groove 4 in. 
deep, in which the parts, A, must fit exactly. The several parts 
are also joined by means of grooves having the shape Z , and 
thus the piece A' will be firmly joined with A?. 

Besides, the pieces, A’, are provided with forged pins, 6 in, 
long and } in. wide, introduced into the mould previous to casting 
These pins pass through the axle (Model 5), and are fastened by 
screws on the other side where projecting. 

Sec, 11. The shape of ,the blades, A, of the screw, is shown 
in the appendix. 

Sec. 12. The mode of fixing the wheel, as mentioned in sec. 
5, is not arbitrary. I shall therefore fix it in the first steamers 

of this kind at their stern, as follows:—The axle-tree, outside 
the vessel, has already been described in sec. 10, its back pro- 
longation must have the form of the present drawing. 

(a) The axle-tree is prolonged from v to z. 

(5) At its passage through the ship’s timber it must be conical, 
ct gy y being embedded in the water-tight nut, K, in the 
timber. 

(c) At 2 the axle-tree has an acute-angular ball-shape, and 
runs in an obtuse angular ball-nut, w, fixed in the frame, w. 

In case the water should penetrate, the axle-tree has to 
be tightened in K by means of the screw, W. The right 


degree of tightening said axle must be observed in order not to 
impede rotation. Even a small leakage in the vessel does no 
harm (Fig. 2). 
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- (@) At G there is a small funnel prolonged by a pipe, reaching 
y through K, for oiling purposes, 





not act, the action of the waves is injurious, and the water more 


calm at a greater depth (Fig. 4). 
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The axle-tree must be in a tal line with the water, 
for f the wheel stood ion seeet wel be be. rees” 
and in the case it would be lowered. But if the axle 
lies in a tows the vessel in a horizontal line. 
(A) / represents the gearing worked by the cog-wheel, 4, of the 
engine. 
() It is advisable to fix the iron bars, ¢, at the screw-wheel 
from above; bars, from the sides of the vessel to the point where 
the axle terminates, would also render good service, since in a 
heavy sea, when the fore part of a vesseh often gets entirely out 
of water, the screw-wheel would not be shaken so much by the 
irruption of the water, if the axlecould work in a nut at the 
— of the horizontal and a bars. 
oreover, said bars are serviceable in passing over ropes i 
harbours or in eotlaiine. Z he . . 
‘alculation 0, Speed. 
Sec, 18. The aprenark. fs. the following quantities :— 
(a) The pitch (span), and 
) os diameter ~ aot wheel. 
rom the two the cubic contents, and consequently the weight 
of the water produced by one revolution of the vheel is obtained, 
whence the power of the engine is deduced. 


APPENDIX, 
iption of the “ for Marine Si ines. 

The chief difficulty consists in the manufacture of the screw- 
wheel whenever certain advantages in forming the same are not 
known. The mathematical demonstration (as hereafter) is not 
intelligible to all, and the least of all to blacksmiths ; therefore I 
shall indicate here the formule in an empyrical manner :— 

(a) In the grooves of the axle-tree, as mentioned in sec, 10, 
two small boards or paste boards are inserted, the lower end 
being as wide as — by the uniform division of the pitch or 
span (see sec. 8); for example, the eighth part of the span from 
- +» + to... (see Model), the straight span being made a 
little hollow, in order to fit the points @ and 5 on the curved 
line of the groove (Fig. 5). 


_ (Ff) Next the centre, C, is found out, and the exterior and 
interior circles are described, thus each part getting its required 
concave 3 in the grooves, and convex shape on the circum- 
ference, without producing wavy lines (Fig. 7). 


Mathematical demonstration of the Archimedian screw 
belonging to sec. 2 of this treatise )e 
The shape required by the blades, A, is found out as fol- 
lows:—Transfer the circumference of the axle-tree (which is 
N P) ona straight line; from the point N, draw a perpendi- 
cular line from N towards O, and transfer on the same (see 
sec. 8), from N to QO, the hypothenuse, O P, representing the 
of the whole blade on the axle-tree: thus, 4 O P divided 
by 3.14 is the radius for the length of the are, which is equal to 
OP. With this radius, which is, at all events, larger than the 
radius of the axle-tree $ O P divided by 3.14, describe the circle 
22a, from C, and next the outer circle with the radius required 
by the wheel, gq q (Fig. 8). 
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both boards. 





cast, or on the forged axle-tree 
round it, from one point to 

of the thread on the mould or on the ax!e-tree, 
(6) The upper width must be left much larger, as found. by 
mere eyesight. The upper and lower widths must be equal to 


line of division, E, is 


off the board (Fig. 6). 


The curved line is drawn on the mould of the axle-tree to be 


©) Said pieces are joined in the groove, so as to make B of 
I, fit exactly at A of II. The upper 

each other: that is to say, C over B tween C 
drawn, and the parts E B and E C are cut 


E 





FIG.6. b 





(d) II. is next left in its place, and I. is joined thereto, so as 


means of a thread wound 
, and marking the course 


are placed above 


After mone 3 made the drawing for small screw wheels of 
iron or copper plate (the latter being more durable in sea water), 
and after baving cut out the two circles, that blade is finished 
for the axle-tree, and the screw wheel is complete according 
to the model, 

The fixing of the new blade to the axle-tree may be effected 
by any locksmith, great care being only required for fixing the 
beginning and end of the screw, the rest of the blade being fixed 
by itself through the groove. 

But should it not be possible to cast the axle-tree and blade 
in one piece of iron or copper, whereby it would be required to 
cast or forge the same in parts, then the upper blade, A, is 
divided into eight or more or less parts, the tin model for cast- 
ing (see sec. 19) being made according to part I., by giving this 





model the required form, ware Sas So the diagonal line, pt, so that 
the several parts, when put together, do not form any asperity 
in the screw line on the upper edge and axle-tree. In order to 
hit this bent well, cast only nine flat parts of tin, place them on 
the axle-tree in their due order, and bring them into the pre- 


required b 


to make the side A touch D, the several parts being directed 
also in this side towards G. 
(e) Finally, you draw the figure formed by the several parts 


the screw-wheel, by copying one part, and other 


scribed diagonal convex shape (Fig. 9). 


’ (Signed) Joser REssE.. 
Trieste, 28th November, 1826. 





(7) The whee! must be fixed so as to be entirely under the 
level of the water; for those parts which are above the water do 





parts, as shown by the drawing (Fig. 7). 





Petition addressed by Joser Resse to the Town Council, 
at Trieste. 


I, Josef Ressel, imperial ranger at this place, declare having 
made a new invention, consisting in propelling vessels at sea, 
and even in rivers, by means of a wheel resembling an endless 
screw, placed in the water, and worked by an independent 
power, the same being also applicable as a motive wheel in float~ 
ing-mills or windmills. 

The correct description, together with a model and drawings 
illustrating the same, are annexed hereto. : 

Said invention I wish to secure by a patent for two years, and 
the Government fees of 10 fl. C.M..and stamp fees of 16 fi.-having 
been duly paid by me, I request the delivery of an offieial certi- 
ficate for securing my claim of priority. 

(Signed) 

Trieste, 28th November, 1826. 


JosrF RessEu. 
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FRIDAY, JANUARY 4, 1867. 
OURSELVES. 


Bur few can see or know the inner life of jour- 
nalism ; least of all the journalism of engineering. 
Where, as in our own case, it is the determination to 
record the best practice, and to reflect the best opinion 
of a great and powerful profession—a profession which 
embodies, as no other does or can, the practical genius 
of modern civilisation—the responsibility is far greater 
than that of the mere chronicler of events, and is 
hardly less than that of the great leaders of political 
thought. Besides a thorough knowledge of every 
branch of engineering science and practice, the jour- 
nalist of our profession must possess a rare liens 
tion of qualities ; he must be as honest and as fearless 
of consequences as he must be laborious and ever 
fresh cule the most exhausting of all hard work. 
He must have unbounded resources, and must, with 
all honesty, know how, upon occasion, to practise the 
keenest diplomacy; for, as in all professions, there 
are not only hostile interests, but bitter jealousies and 
pone hatreds, in engineering. He must, too, know 
1ow to read in the history of the past something of 
the pregnant future, and to anticipate from a broad 
rede om of co-related sciences, and from the philo- 
sophy of experience, the wants and the possible 
attainmeuts of our riper lives and of coming genera- 
tions. The ‘iatiedlinat onan which reflects these and 
other essential qualities will never lack in appreciation 
or influence. It will express itself with a confidence 
which, in the vehicles of a shallower order of thought, 
and of a narrower knowledge, is palpable egotism and 
pretension, easily pricked, and of no weight with men 
of mind, the great controllers of responsible action. 

Our readers must judge how far, during the past 
year, we have succeeded in attaining to the high posi- 
tion we have had constantly in view. But we may at 
least say that if the commoner measure of newspaper 
success be admissible here, ENGINEERING has succeeded 
as—with many years’ knowledge of the whole internal 
life of professional journals of various classes—we 
never knew any to succeed before. Although it has 
been conducted with an unsparing expenditure of 
money in the collection and preparation of material, it 
has never aimed at the popularity of the multitude, 
and yet its success in the rise of its circulation during 
a year so depressing to every kind of engineering 
enterprise has been astonishing. The stamp returns 
furnished from Somerset House afford some little 
indication of the circulation of a newspaper, and 
although those for the past year have not yet been 
published, they will, on their appearance, show that 
63,349 stamps have been wo within the year, to 
this paper, a number nearly double that to any other 
engineering or mechanical journal. But this number 
represents only a small fraction of our total circulation, 
most of which is unstamped, and it is in this portion 
that the most rapid rise is still going on. We have 
found it necessary to appoint, as our foreign agencies, 
the most eminent of the “ scientific’ publishing houses 

















in Paris and New York, and we may add that this 
journal is also despatched regularly from our own office 
to every part of Europe, and to every scene of engincer- 
ing labour in Asia, Africa, and America. 

hat we have most reason to prize is the co- 
operation of our own profession everywhere. While 
no source of important professional information is 
closed to EncGInEERING, hundreds of engineers, in- 
cluding the first men in the profession, both here and 
abroad, have supplied us with the most valuable plans, 
detailed drawings, specifications, and data; and, not- 
withstanding its extent and the great labour it now 
throws upon us, we have quite as much reason to 
value our personal correspondence with the pro- 
fession as the commercial success of this journal 
itself. It is this correspondence that has enabled us 
so fully to describe such a great number of works 
abroad, while, by both correspondence and personal 
visits, we have succeeded in describing—almost al- 
ways in advance of all other publications—the more 
important works of nearly every engineer of eminence 
at home, and the list of those to whom we are thus 
personally indebted is almost co-extensive with that of 
the profession itself. 

For the future we are able to promise even more 
than we have accomplished in the past; at least, if we 
may trust to the advantage of yet more improved 
organisation, and to the assured knowledge of what 
we had at first to accept as matter of faith—the cer- 
tainty that the success of this journal will fully justify 
the utmost exertions and the most liberal application 
of capital in its management. 


THE PROMISE OF THE YEAR. 

ANOTHER new year, and another fresh start. We 
have a sound trade, so far as our exports can show; 
the revenue returns are excellent ; r 00 is a reason- 
able probability of peace abroad; and there is strong 
hope that the country may be quieted, this year, by a 
satisfactory settlement of the question of reform. With 
all the folly and dishonesty of the past few years still 
in sight, there are good men left yet ; and even if there 
be delay, they have as clear views as ever of the neces- 
sities and opportunities for even greater enterprises 
than have yet been undertaken. Whether these be 
the full development of our national defences, for which 
there is now pressing and acknowledged need, or 
whether they be great works of irrigation and improve- 
ment in India, works for supplying pure water to the 
metropolis, or for utilising the am of sewage now 
poured into our rivers, or whether they be for extended 
and economised manufactures, or for cheaper transit, 
or a more efficient system of steam agriculture, their 
plans are being developed in the minds of careful, 
earnest, and far-seeing men, who are urging them 
clearly, and with a demonstrative logic which is certain 
to convince capricious, irresolute, and distrustful 
capital at last. The national loss by even six months 
further lachrymation over the spilt milk of limited 
liability cannot be measured by millions; and if we 
have statesmen, if we have great political thinkers and 
great interpreters of the laws of political economy, 
they should rise xow to their highest impulses of public 
duty, and speak out so that all may hear and under- 
stand. We only need to know our best men, and to 
distinguish where we may place our trust. 

There will be no excuse for us this year if, with an 
abundant revenue, and a chief naval constructor fully 
alive to the importance of the task, we do not begin 
the construction of a new type of fighting ships, which 
shall secure our maritime supremacy, now most 
seriously threatened. ‘Talk as we may, we are all 
afraid to go to war as we are; and if Sam means to 
have it, we had rather settle his claims for a dozen 
Alabamas than confess that we are not half prepared 
to fight. Our national insecurity, if it continue, must 
soon prove our national ruin, and we will then have 
to thank our own obstinacy and wilful blindness in not 
having kept abreast with the genius of invention, which 
is substituting better and better mechanism, in place of 
mere muscular force, in all the operations of war. 

There is the water supply question. The Queen 
has issued, as we some few weeks ago expressed our 
conviction that she would, her Royal commission for a 
full inquiry into the whole subject of a national water 
supply. ‘The public have become astonishingly critical 
as to the water they drink, especially since the engi- 
neers of the East London Company, by their own con- 
fession, turned the poison of the Lea over their dis- 
trict, with the direct or collateral result of 5550 
deaths by cholera within a few short weeks. 

India may be a long way off, but the Englishman is 
but partially educated a: does not understand its 
value to our commercial greatness. If we could 








imagine France kindly threatening to take possession | 





of our Eastern empire—and France has long had a 
footing at Pondicherry and Chandarnagore—even our 
arish-school children would soon know all about that 
ar-off land, and the elder boys would at once offer to 
go out and fight for its preservation. If some of our 
capitalists, our best commercial men, our politicians, 
our popular writers, and some of our most solid engi- 
neers would but pay India a flying visit, a visit like 
the great Foledicitiney progress in America, some 
months ago, the public would be made to understand 
what are the resources and the necessities of one of 
the finest portions of the globe. We have only to give 
the Indians works of irrigation and good roads, and 
we shall see what a commerce they will give us in re- 
turn. They have a rich soil, upon which the whole 
cotton supply of the world—and they are now sending 
us good and sometimes excellent cotton—might be 
grown. They have coal and even iron, and they are 
sharp commercial people, who like business, and who 
can really behave themselves like Christians after all. 

Our railway men and locomotive engineers must not 
sit longer shaking their heads, but must find a wa 
to bring coal more van to London. We shall 
have a new and great coal line to South Wales before 
many months, and we hope its engineers will show 
how trains of seventy wagons of 1000 tons gross 
weight may be brought up to town, and that with this 
example, and the sharper competition of steam colliers, 
the Great Northern and London and North-Western 
gentlemen may wake up. 

We shall have cheaper and better gas in the metro- 
polis; public opinion will support the Imperial and 
Chartered Company’s bills for great works down the 
river ; and although we do not give all the credit to Mr. 
Hughes and Mr. Beales, of the St. James’s vestry, we 
shall get fourteen-candle gas at 3s. 6d. 

As for the Paris Exhibition, we really hope much 
from it. We do not know, nor care to predict, what 
sales English exhibitors may make directly and in con- 
sequence of it, but we look for a general benefit to 
trade from its influence, to use the Emperor’s words, 
“in calming passions and drawing closer the general 
* interests.” It will stimulate invention, too, and the 
power of invention has for the last century been the 
power—almost the sole power—of England. 

Without delaying further, we look forward to greatly 
improved pis Mo and commercial prosperity. We 
look forward to an improved practice in our profession, 
and, best of all, to a more careful discrimination among 
men—to the bestowal of confidence upon sound good 
engineers and business managers, and the discourage- 
ment of speculators and quacks. 


THE ATLANTIC AND GREAT WESTERN 
RAILWAY. 

Wuatrver may have been the want of strength of 
the banks with which the Atlantic and Great Western 
Railway Company had its principal dealings in London, 
and however their failure may be charged upon this 
great Anglo-American undertaking, it is nevertheless 
one in which Englishmen may feel a certain pride. 
Through a district in which, but a very few years ago, 
there was but an insignificant traffic, and which, even 
as lately as seven or eight years ago, was believed to 
possess no traffic sufficient for the a of the most 
cheaply constructed railway, a great line of 500 miles 
has been completed, and it is now earning nearly or 
quite a million sterling annually, and is carrying a mil- 
lion passengers and a million tons of goods. It is one 
of the few works within the United States in which 
there is a preponderating English interest, and as such, 
and especially in these times of distrust, it deserves 
the secre er consideration of our countrymen. 
We have been pleased to learn how English business 
men and engineers, having no stake in its fortunes, 
have, on recently passing through its district and ob- 
serving its sources of traffic, formed the highest 
opinion of the great and growing importance of this line. 
Few in England have any conception how, rapidly as 
American towns have grown before, others are still 
growing, and how almost unmanageable the traffic is be- 
coming upon all the great through railway lines between 
the Eastern and the Western States. Buffalo, although 
for some years known as a bustling town and thriving 
port, now numbers 200,000 inhabitants ; Chicago, of 
more recent growth, counts a quarter of a million. 
Throughout the country ‘neem by the Atlantic and 
Great Western what were, but a very few years ago, 
only small villages, and where, indeed, there was no 
settlement at all, large and still rapidly growing towns 
and cities are now to be seen. The Cleveland district 
furnishes the only comparable instance of such pro- 
gress in England, and it is in such ceaseless growth 
that the great American railway lines have their surest 
success in the future. 
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THE P. AND 0. COMPANY.—No. V. 


Berore the P. and O. Company obtained a contract 
to carry the mails between Suez and the East, certain 
steamers of the East India Company plied between 
Suez and Bombay, carrying mails and passengers ; and 
this service the East India Company was unwilling to 
give up, although it was maintained at a cost of about 
30s. per mile after giving eredit for the passenger re- 
ceipts. The East India Company, however, offered 
the P. and O. Company a premium of 20,000/. a year, if 
it performed six voyages in the year between Calcutta 
and Suez; which sum, however, was to merge in any 
subsidy for carrying the mails, if a contract for that 
purpose should be thereafter concluded. Such a con- 
tract was subsequently concluded at the rate of 20s. 
per mile; and as the line had been opened by the P. 
and O. Company on the understanding that, if the work 
were satisfactorily performed by them, a contract 
would be entered into on fair terms, tenders for the 
performance of the service were not invited by public 
advertisement. This circumstances was afterwards 
magnified into a ground of objection by certain dis- 
satisfied persons; and in 1848 the Government gave 
notice to the company that the contract would be 
terminated in the following year, in order that 
tenders might be invited by public advertisement for 
the performance of the service. The company repre- 
sented to the Government that no one would think of 
building expensive vessels suited specially to a parti- 
eular service, andof placingthem on adistant station, un- 
less with a reasonable assurance they would obtain a fair 
profit from the operation ; that the company had never 

et divided or earned 10 per cent. on its capital, after 
Sten aside a fair sum for insurance and depreciation ; 
but that nevertheless, the line being now a profitable 
one, some reduction would be made in the terms if the 
contract were suffered to go on. Tenders from other 
parties were nevertheless invited ; and the contract was 
finally taken by an unfledged concern, called the Indian 
and Australian Company, and was awarded to them 
though they were without vessels or means. Mean- 
while the term of notice which had been given to the 
P. and O. Company was fast expiring. ‘The new con- 
tractors were unable to provide any means for carrying 
the contract out. The Admiralty was left without a 
vessel for carrying the next departing mail to India; 
and within a few days of the expiration of the contract 
the Government had again to apply to the P. and O. 
Company, requesting them to continue the service, 
which they consented to do—not at an increased price, 
which under the circumstance they would have been 
fairly warranted in exacting, but at the reduced rate 
of 6s. 9d. per mile, instead of 8s. 8d., which had been 
the previous amount. ‘This new contract was con- 
cluded in 1849. 

After this collapse of the attempt at opposition, 
matters went on pretty smoothly till 1851, when a par- 
liamentary committee was appointed to inquire into 
the existing communications with India and China. 
The committee reported in 1851, and recommended 
that an increased rate of speed should be demanded, 
and that a wholesome competition should be main- 
tained by the establishment of two distinct services to 
be carried on by independent parties. The company 
was consequently notified that its India and China 
contract of 1844, and its Mediterranean contract of 
1849, would be terminated at the end of 1852. 

In November, 1851, tenders were invited by the 
Government for carrying on two separate monthly lines 
between Southampton and Alexandria, with a branch 
line between Marseilles and Malta; two separate 
nonthly lines between Suez and Caleutta and Hong 
Kong; and a line every alternate month -between 
Singapore and Sydney. The mails were to be carried 
at an average speed of 10 knots, to attain which a 
speed of at least 12 knots at the measured mile was 
deemed indispensable ; and it was intimated that no 
vessel would be passed by the Admiralty, as suited for 
the service, which was not capable of realising 12 
knots an hour at the measured mile. 


| down! 





~ Now by this time the P. and O. Company ha 
created a considerable flect for carrying out its various 
lines of ocean navigation. But none of its larger | 
vessels were capable of reaching a speed of 12 knots ; 
and to be compelled to discard a whole fleet, otherwise 
in good order, merely because the speed attained by its | 
constituent a little less than that of an 
arbitrary standard which the Government had set up— | 
apparently under hostile influence—was felt to be a| 
serious grievance. A way out of this difficulty, how- | 
ever, was discovered by Mr. Jolm Bourne, C.E. The 
vessels of the company were at this time exclusively | 
paddle vessels ; and Mr. Bourne recommended that to | 


vessels was 





each vessel a single direct-acting engine should be 
added, which would drive a screw situated at the 
stern. ‘The steam in the boilers was to be raised to a 
somewhat higher pressure than was then usual, and 
the whole steam was first to pass through the screw 
engine, which would operate on the principle of high 
pressure, and was thereafter to flow to the paddle 
engines and to work them in the usual manner. Mr. 
Journe showed that by this expedient the power of 
each vessel might be doubled without any mereased 
consumption of coal per hour, and with a diminished 
consumption per voyage; that the speed would be 
increased in the ratio of 10 to 124; and that the addi- 
tional weight of machinery would be more than com- 
pensated by the saving effected in the weight of the coal 
which wouldbe saved. Unfortunately, however, this pro- 
posal, which was first made in 1850, was not carried 
into effect. ‘The mode of working the steam in double 
cylinders has since been widely practised; but the 
only example of a vessel propelled both by ascrew and 
paddles that yet exists is that of the Great Eastern, 
constructed some years afterward. 

In February, 1852, two tenders were given in for 
the performance of the various services for which offers 
had been invited. One of these was from the Eastern 
Steam Navigation Company—the same that afterwards 
built the Great Eastern—and the other was from the 
P. and O. Company. ‘he tender of the latter, which 
was at the rate of 6s. 6d. per mile, was the one accepted 
as being the lowest. The new contract was dated the 
Ist of January, 1853, and it has since been effectually 
carried out by the company, though with much tem- 
porary hardship, owing to the large cost of coal inci- 
dental to the increased consumption of the more power- 
ful ships which it became necessary to provide, and the 
high rates of freight simultaneously prevailing, added 
to which a larger capital had to be Y lled up, from, the 
necessity of providing means to build new ships in 
place of those rendered useless when the higher rate of 
speed had to be given. These evils would have been 
in a great measure averted if Mr. Bourne’s proposal 
for accelerating the speed of the existing vessels had 
been adopted ; and so heavy became the pressure of 
the burdens thence arising, that on one occasion the 
company was not able to pay any dividend at all. 

In 1853, an inquiry into the contract packet services 
was undertaken by a committee appointed by the 
Treasury, when the following information was elicited : 

Per annum. 


The West India Company received... £270,000 
Earning as postage ose ove ove 89,540 
The Ouneed Company received ove 188,040 
Earning as postage coe eee eee 126,398 
The P. and O. Company received... 199,600 
Earning as postage... ‘ ee 152,564 


In 1854, a contract was concluded with the P. and 
O. Company for working the line to Bombay, which up 
to that time had been worked in a most ineffective 
manner by the East India Company, but who were un- 
willing to surrender the undertaking into better hands. 
The amount now paid for the fortnightly service be- 
tween Bombay and England is 2s. 7d. per mile. 
Latterly a weekly service has been experimentally esta- 
blished, and there is no doubt that when the railways 
connecting Bombay with Calcutta and Madras have 
been completed, Bombay will become the port from 
which all the Indian mails will be despatched. 

The establishment of a line to Australia was first 
proposed to the Government by the P. and O. directors 
in 1847, and shortly afterwards a charter of incorpora- 
tion was granted to the India and Australia Company 
already referred to, and now defunct. The Govern- 
ment, with rare assurance, caused a letter to be ad- 
dressed to the P. and O. Company by the Board of 
Trade, calling upon them to further the interests of 
the new concern; and the promoters of that concern 
were at the same time offering to sell their charter to 
the P. and O. directors for the sum of 10,000/., money 
Both applications were disregarded, and the 
hypothetical India and Australia was soon afterwards 
wound up in bankruptcy. The directors subsequently 
made various proposals to the Government respecting 
the establishment of a line to Australia. But in 1851, in 


| e ° ° ° . ° 
conformity with the recommendation of the committee 


which then reported, aline, every two months, between 
Singapore and Australia was established by the com- 
pany. On the outbreak of the Crimean war so many 
of the company’s vessels were taken up by the Govern- 
ment, that, with the Government’s acquiescence, the 
Australian service was suspended. Before resuming 
it, the Government gave notice that they world review 
all the cireumstances of the case, and that probably a 
different and more comprehensive scheme might be 
carried out. Aaserdinaly; in May, 1856, advertise- 
ments were issued by the Admiralty inviting tenders 








for a direct and independent service between Suez and 
Australia. Four tenders were sent in, namely, by Mr. 
Laming, Mr. Macqueen, the P. and O. Company, and 
a new concern called the European and y tm Fag 
Steam Navigation Company. The two first offers were 
deemed inadmissible. The contest lay between the two 
last; and finally the contract was awarded to the 
European and Australian Company, though it was a 
new and untried concern, and although its tender was 
45,000/. more than that of the P. and O. Company. 

The new company, starting with all the confidence 
of ignorance, and having its business to learn, soon 
turned out a complete failure, and was finally wound 
up. The P. and O. Company acted from the first 
towards its rival with the greatest magnanimity ; and 
as the new company was short of steamers, the P. and 
O. chartered to it their best steamer, the Simla, and 
this was the only vessel placed on the line which was 
able to do its work effectively without break-downs or 
other similar disasters. Here, therefore, as in a pre- 
vious case, the P. and O. Company has had to take up 
the work after it had been awarded to others, who 
proved themselves incompetent to carry it out, and 
nothing can be more preposterous than the habit of 
the Government of looking upon all competitors for a 
contract as standing on the same level of capacity and 
responsibility. Every one else will see that it is most 
dangerous to accept the services of untried adventurers 
in carrying out an undertaking of such magnitude and 
difficulty as that of conveying important mails into 
distant countries with safety, punctuality, and credit ; 
and in nearly every case in which this experiment has 
peen made, failure, most miserable and most complete, 
,as been the result. 








THE FRENCH ENGINEERS. 

At the annual general meeting of La Société des 
Ingénieurs Civils, that veteran engineer, Eugene Flachat, 
was again elected to fill the chair. The vice-presidents 
are MM. Louis Vuillemin, Charles Callon, Love, 
and Salvetat. The secretaries are MM. Camille 
Tronquoy, Dallot, Donnay, and Servier. The treasurer, 
as for so many years, is M. Loustau. The council is 
composed of MM. Yvon Villarceau, Nozo, Michel 
Alcan, Benoit Duportail, Jules Petiet, Ernest Mayer, 
Alquié, Joseph Farcot, Forquenot, Chobrzynski, 
Henri Religot, Bréguet, Léonce Thomas, Fourneyron, 
Goschler, Limet, Charles Laurent, Léon Molinos, 
Tresca, and Nordling. At the date of election, the 
society numbered 806 members. The annual receipts 
are about 1000/., and the permanent funds of the 
society nearly 4000/. The entrance fees and annual 
payments are 1/. only, and, altogether, the society is 
managed upon a much more economical basis than 
that of our own Institution. 








OUR CLUB. No. 1. 


Know'st thou the page where the pencil of glory 

Is wielded by genius the world to illume? 
Where science and wit weave their luminous story, 

To kindle the heart, or to lighten the gloom ? 
Know’st thou the voice that in accents of thunder 

The doom of oracular folly proclaims, 

Bids merit rejoice—makes pale modesty wonder- - 

As achievements and men find their accurate names ? 
’Tis thy page, ENGingrERtING—'tis thy awful voice 
Makes charlatans tremble, and true men rejoice ; 

And young though the giant, thy grasp is of steel, 
To strangle or rule—to repress or reveal. 
Scene—Zhe Green Partour. Present, Sin Jonan, 
MontcomeEry, and Gray. 


Tuble with glasses, spirit-stand, hot and cold water, §e. 


Srr Jonan. I had some idea, on this, the first anni- 
versary of our birth, to have a grand dinner-party, at 
which all our friends might be assembled, and when 
we might exchange our mutual congratulations at the 
immense success our paper has met with. But on 
second thoughts it seemed to me better that we should 
have a quiet evening by ourselves to review our past 
progress and performances, to lay out our plans for 
the future, and to consider in what way we may make 
our pages more accurately representative of all depart- 
ments of engineering science in its last touches of ex- 
cellence and in all its various ramifications. Now, it 
strikes me that up to this present time we have done 
pretty well. 

Gray. Capital! 

Str Jonau. It appears to me that we have, so far, 
fulfilled the designs with which we started ; that the 
doctrines we have propounded have in all cases been 
sound ; that we have nothing to retract ; and that we 
have given the best and newest information of the 
time on every important branch of engineering. 
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Gray. Nae doubt, Sir Jonah; but that’s no muckle. 
We a’ ken brawlies that we’re the best maggyzine oot. 
But are we to be satisfied wi’ that consciousness? or 
does such a distinction as that o’ being at the heed 0’ 
the auld-farrant tinklers justify ony great commenda- 
tion ? 

Sir Jonan. Not of itself, certainly. But the ques- 
tion is how far we are in advance of all competitors. 
The strength of some of our articles 

Gray (mixing his toddy). Is extrordinar. Ist jist 
three-an’-tweenty year since I made the verra sensible 
remark that oor bilin’ water is ane o’ the strongest 
articles I ken, as it tholes dooble its ain measure 0’ 
the genuine aka veety to mak’ richt toddy. 

Str Jonan. Our articles are not only accurate, but 
vigorous. 

Montcomery. No namby pamby about them. No- 
thing of the ambling gait of those timber hobby-horses 
that are afraid of moving out of the spot they stand 
upon; but the flight of a living Pegasus that soars to 
heaven. 

Gray. There’s ower mony articles as’you ca’ them 
in a’ papers, and in some o” them the lang harangues 
they gie about naethin ava are dreich, dreich. 

Sm Jonan. You are quite right, my dear Alexis. 
Who, in these busy times, is to sit down and read the 
microscopic description of some trifling machine, with 
all the eighth parts most conscientiously enumerated ? 
Or who is to wade through the oppressive mediocrity 
of the conscious penny-a-liner, where you flounder ina 
sea of words without being able, after all the labour, to 
fish out even a single idea? 

Gray. Because there isna ane there. 
tity folk want, but quality. 

Montcomery. Yes, and the quality must be con- 
gruous in all the parts. The parts, when put together, 
must form a harmonious whole. 

Sr Jonan. There must be the congruity resulting 
from the pervading influence of a powerful presiding 
mind. 

Gray. In oor frien’, the Hngincer, there are some 
capital articles, but mixed up wi’ a hantle o’ meer 
Balaam. 

Montcomery. Most asinine—most melancholy. 

Gray. An’ the bad spoils the gude. Maist o’ the 
editorial articles are mere drivel, written by somebody 
wha has nae confidence in himsel’—neither knowledge 
nor courage. Peety me, a presiding mind, as you ca’t, 
is surely wanted yonder. 

Sir Jonan. What you say, my dear Alexis, is no 
doubt true, but none the less indecorous. For who 
that hears your opinion will consider it to be without 
bias ? and there is nothing mankind at large more de- 
test and despise than any obtrusion upon them of the 
quarrels of authors or editors, or the supposed anta- 
gonism of the traditional “two of a trade ;” so that, 
my dear Alexis, however sound your judgment on this 
head may be, you will get no credit either,for magna- 
nimity or sincerity by expressing it. 

Gray. Credit? Wha wants credit? If the gowks 
choose to think differently frae me, let them. That’s 
their loss. But truth is truth, for a’ that; tho’ some 
folk are not only blin’, but they wilfully put oot their 
een in case they might happen to get a glint o’ the 
gracious licht o’ day. a 

Montcomery. Since you are so good at picking 
out other people’s faults, old Cerberus, perhaps you 
will tell us what ours are, so that we may mend our 
hand in the time to come. 

Gray. There’s jist ae gran’ faut—there’s naethin in 
the paper that’s written by me. It’s no _claysical 
writing that engineers want—no lang dictionary 
words, an’ hail castles 0’ algibbra tooring up into the 
skies like Alladin’s palace ; but short, sensible, strong 
and hot articles, such as I could gie—for a’ the warld 
like this gloss o’ toddy, which, though hot an’ strong, 
has twa or three bits a sugar in it to mak’ it perfect. 

Montcomery. We want something spicy and 
concentrated. 

Gray. Nae ile o’ vitriol. 

Montcomery. No; but concentrated wit and 
wisdom—the best ideas of the best minds, set in the 
best words and the fewest. 

Sir Jonau. Yes, my dear boy, and I propose that 
henceforth our evenings should be enlivened with a 
little music. You, my dear Alexis, shall woo the 
Doric muse, and shall pour out your native wood 
notes wild before an attending world; and you, my 
dear Montgomery, shall rekindle the fire in our hearts, 
and melt the frosts of age, by trilling some of your 
amatory ditties, such as become your youth and sen- 
sibility. 

Gray. Hurrae, hurrae, hurrae! That’s the maist 
sensiblest resolution, sir, ye hae come to for mony a 





It’s no quan- 





day. O won’t I wauken them up like a blast frae a 
steam-trumpet —no a skirlin’, screetchin’ steam- 
whistle, mind, which I abominate, but a great organ- 
pipe o’ forty-angel pooer. : 

Sir Jonan. Of course all this will be reckoned he- 
terodox, and will shock the stereotyped dullards, and 
fright them, perhaps, from their impropriety—which 
will be a blessmg. But engineers may be pardoned for 
remembering that they are also men, and through life 
my observation has been this—that the man who has 
restricted his efforts to the cultivation of but a small 
corner of the vineyard of knowledge has never suc- 
ceeded even in that ; whereas, by extending the sphere 
of his efforts and sympathies, new lights were brought 
to bear upon that very portion ,of culture which he 
had specially selected as his peculiar province. Look 
at James Watt! What was the main secret of his 
great success as an engineer? That he was not a mere 
engineer, but suffered his imagination to roam over the 
whole face of creation. What pigmies the present 
generation in comparison with him ! 

Gray. Ye forget, sir, that maist o’ the present 
generation are only railroad engineers, which means 
they are no engineers ava. For what man or wean 
in the three kingdoms wad be incompetent to mak 
a railway? Mere hedgin’ an’ ditchin’, mere wheel- 
barrow wark, howkin’ in a sheuch, or borin’ a hole 
through the grun like an antidiluvian modiewart. 

Str Jonau. You forget the bridges. 

Montcomery. And the plans nicely coloured, and 
bound round with green ribbon. 

Gray. The bridges? Wha maks them? If there’s 
onything o’ the least difficulty their superfine gentry 
hae to carry oot, dinna they come to some plain man 
brocht up in the smiddy, like mysel’, and ms kens a 
aboot aren and millwricht wark, an’ get him to do it? 
Bridges? Wha biggit the best bridges, but auld John 
Rennie ? and he wasna a better millwricht than me— 
maybe no sae gude. [I jist detest that vermin grouth 
that we see hotchin in every corner, that ca’ themsel’s 
engineers because they hae made twa or three rail- 
roads, or because they are members o’ the Institution, 
or for some ither reason equally vain. An’ yet there’s 
no ane o’ them could tak’ a weldin’ heat. 

Sir Jonau. Certainly at the Institution there is a 
great deal of futility jomed with a great deal of empty 
pretension. 

Gray. A frien’ 0’ mine got me to gang there ae 
nicht when the talk was o’ bilers; an’ I never heerd sae 
muckle haevers spoken onywhere in the same time. 
Then anither nicht, when there was a discussion on 
docks, I gaed in, an’ instead o’ hearing something of 
the main principles 0’ docks, or bein’ able to acquire 
some tangible ae of the least use, the whole talk 
was 0° the price per cubic yard o’ concrete at this spot 
or that ; and, in fac’, the amount of mind displayed 
wad hae disgraced a swarry o’ plasterers’ apprentices. 
Says I to mysel’, My fine fallows, if this is the wye you 
play yoursel’s, ye needua expec to hae muckle o’ the 
honour 0’ my company, 

Sir Jonau. But, my dear Alexis, why did you not 
open your dark lantern upon them, and electrify them 
by a few rays from the empyrean of your genius ? 

Gray. Wait a wee—wait a wee. Nae weapon short 
0’ a CLUB is sufficient to rouse them from their sleep 
o’ ages. We shall very soon fin’ hoo the weicht o’ 
that on their shouthers affec’s them. I hae nae vene- 
ration for shams, The ctus will mak’ short wark wi’ 
them a’. 





(Left speaking.) 
THE GORTON STEEL WORKS. 

THERE are few manufacturing establishments in the 
world which have the advantage of being laid out 
originally on a very large scale, and for a clearly de- 
fined line of operations. The natural course of the 
slow growth of works, most frequently commenced 
with limited means, and very often without expecta- 
tion of the amount of future extensions which ulti- 
mately become necessary, is not favourable to conve- 
nience and beauty of general arrangement. Changes 
in methods of manufacture, improved machinery, and 
increased plant, as they come into use one alter the 
other, must be accommodated within a space already 
occupied, and subdivided by the existing arrangement 
of the works ; and so it happens that the appearance of 
the majority of our great works is that of an agglo- 
meration of buildings, machinery, and appliances of all 
kinds strewed over an irregular surface of ground of 
great. collective area, not only apparently, but really 
without any order or system in their local arrange- 
ment, and with public roads and other obstructions 
interfering with the locomotion between the different 





parts of the works. The machinery also is situated so 
as to make every article travel several times over the 
whole area of the establishment in passing from 
one stage of manufacture to the other. In works 
operating upon heavy masses such inconvenience of 
arrangement is of the most serious nature, and one of 
the heaviest drawbacks to economy of production. It 
must therefore be considered as a valuable item in the 
technical facilities and advantages of such works if 
their general disposition is more than usually suited 
to the work they have to carry out, The Bessemer 
steel works recently erected by the Lancashire Steel 
Company at Gorton, and at present scarcely com- 
pleted to half their intended extent, form an object of 
unusual interest with regard to that particular ele- 
ment of economy in ironworks, viz. the convenience 
of general arrangement. The works at Gorton are in- 
tended forthe manufacture of rails, bars, plates, tyres, 
and forgings of Bessemer steel. They are proposed to 
contain four pairs of 5-ton converters. The area en- 
closed by the walls is of a rectangular shape, adjoining 
on one side a line of railway from which two sidings 
lead into the large yard for storing raw material, this 
yard being 560 ft. long and 180 ft. wide. 

The workshops are designed as a rectangular block 
of buildings and sheds, 480 ft. long and 410 ft. in total 
width, there being eight spans of 60 ft. each. The 
roofs are carried upon longitudinal girders supported 
by cast-iron columns, placed at distances of 32 ft. apart. 
“ach division, covered by one roof, contains only one 
class of machinery, so that the materials pass in a 
straight line from one shed into the other when 
going through the different stages of manufacture, 
thus going across the whole building. The first roof 
covers all melting-furnaces for pig-iron and spiegel- 
eisen, and the boilers for the blowing-engine. The 
second span contains all converters, placed in one 
straight line, each pair in a separate pit, fitted with the 
usual hydraulic cranes and machinery. The blowing- 
engines are situated at each of the ends of this span. 
The third space of 60 ft. is used as a clear space for 
storing ingots; then follows the shed for the steam- 
hammers ; then their row of reheating furnaces, the 
rolling-mills, with another row of furnaces; and the 
last space for finishing the work produced by the mills, 
A rectangular open space is left on all four sides of 
the buildings, this space forming the store-yard and 
passages forcommunication, The whole ground is en- 
closed on three sides by long lines of buildings, forming 
the repairing shops, offices, storehouses, &c, 

Only one half of this design is carried out at present 
this half forming a complete set of works on one side 
of the centre line and main passage ; and in this build- 
ing, destined for two pairs of converters, only one pair 
is at work as yet. In the store-yard, in front of the 
door leading to the melting furnaces, a hydraulic 
lift is placed for raising the pig iron to the melting 
furnaces, which are, as usual, placed upon a higher 
level. Four furnaces, made by H. Clayton, of Wol- 
verhampton, serve for each pair of converters. The 
boilers and engines were made by Messrs. Galloway, 
of Manchester. They are of the construction intro- 
duced by Mr. Bessemer, and followed, with few ex- 
ceptions, in all Bessemer steel works, The same may 
be said of the converters and hydraulic machinery. 
Clayton’s reheating furnaces for ingots, with down 
flues, are in use for heating ingots; and four steam 
hammers—the largest an eight-ton Condie hammer by 
Messrs. Musgrave and Sons, of Bolton—are now at 
work. The rail mill has 24 in. rolls, and is driven bya 
horizontal engine of 100 horse power, with a compara- 
tively small fly-wheel, running at a speed of about 60 
revolutions per minute. The engine was made by Mr. 
B. Goodiellow, of Hyde. Alongside of the rail mill is 
piaced a narrow plate mill for rolling out the crop ends 
of rails into plates. It has a small heating furnaze in 
cluse proximity, for reheating the ends when cut off 
by the cireular saw, which stands behind the rail mill, 
on the same side as the mill for working up the 
ends. The circular saw is fitted with Robertson’s 
frictional gearing, and is driven by an engine attached 
to it. In the same shed with the saw are placed three 
machines, by Messrs. Collier and Co., for straightening 
and punching nails. A large mill for boiler plates has 
just been fitted up in the same line with the rail mill, 
It is driven by a single-cylinder horizontal engine, by 
Messrs. Musgrave and Sons, fitted with ‘very heavy 
gearing, and will produce plates up to 9 ft. wide. The 
will consists of three pairs of rolls about 2 ft. diameter ; 
the first pair, about 5 ft. wide, being of grey cast iron ; 
the second and third pair chilled. A mill for rolling 
weldless steel tyres is to occupy the space next to 
this mill, but it has not been laid down as yet, The 
quantity of rails turned out by the rail mill in regular 
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working of ten hours daily is about 150 tons per 
week, and the plate mill is expected to produce 100 
tons of plates per week. With a tyre mill added to 
it, and an average proportion of forgings on the order- 
books of the company, this plant exactly corresponds 
to the productive power of the two pairs of 5-ton con- 
verters. If orders for one particular kind of work 
should come in without a proportionate demand for 
the other classes, the arrangement of these sheds per- 
mits the continuation of any one by itself, without inter- 
ference with the others, and still in strict accordance 
to the original design of the complete works. Sup- 
se, for instance, a second rail mill should be wanted 
efore plates and tyres come up to the same demand. 
It will then only be necessary to extend the shed 
which covers the rolling-mills, and that which contains 
the machinery for finishing the rails, to the other end 
of the central passage, without adding to the other 
lant, which may then suffice for making ingots and 
Hieome for two rail mills, until at a future period the 
other articles, too, will require additional plant. In 
case, however, of one article remaining permanently 
predominant, the second half of the works would be- 
come so far different from the first, that it would con- 
tain a repetition of that class of machinery more in 
request, instead of being an exact duplicate of the 
original portion of the works. 





TELEGRAPH ENGINEERING IN 1866. 

Tue year 1866 will be for ever memorable as a year 
of extraordinary success in ocean telegraphic engineer- 
ing. The first cable with an insulated conductor (for 
it cannot be said that the conductor of the 1858 cable 
was insulated at all) was laid across the Atlantic with- 
out a hitch of any kind, a success which was followed 
up by the still greater feat of grappling and raising 
to the surface, in 1900 fathoms, the bight of the 
cable broken last year, during the operation of wind- 
ing back to recover a fault. 

The success of the first operation may be briefly 
summed up as due, firstly, to the design of the cable, 
which appears well suited for the operation of laying, 
if we omit the danger of mechanical injury to which 
the wide spaces left between the outer protecting 
wires exposes the core—a danger which was the prime 
cause of the failure of the operations of 1865. 

Secondly, to the increased care now taken generally 
in the testing of cables during manufacture, as com- 
pared with that adopted on the Atlantic cable of 1858, 
which last-named cable was more neglected in this 
respect than even any of its predecessors. 

Thirdly, to the paying out of the cable from a single 
ship, apparently well adapted, from her enormous size, 
for these operations, instead of from two ships starting 
in the middle, as in 1858. 

Had any fault occurred in the 1866 cable, and been 
instantly detected, we might have added that success 
was also due to Mr. Smith’s system of testing, which 
seems, however, to have had no practical trial of its 
superiority over any other system, since, fortunately, 
no fault occurred. 

With regard to the brakes employed, it is worthy of 
remark that their design, consisting of a drum and 
strap, was only a modification of those used on other 
eables before the cable of ‘1858. A series of some 
six grooved wheels, with jockey pulleys (or “ holding- 
back ” sheaves), being added, between which the cable 
passes, and is thus kept tight at the part where it leads 
on to the drum. In our opinion two such ° wheels 
would be ample. 

This simplicity in the brake is refreshing when we 
recollect the complicated and novel brake of the cable 
of 1857, followed by one nearly as cumbrous and com- 
plicated in 1858, on which so many scientific men and 
eminent mechanical and civil engineers were asked 
their advice, whilst the opinions of practical submarine 
telegraph engineers were considered of the smallest 
possible importance. a 

The success in grappling and repairing the lost 
cable of 1865 may, we think, be set down, firstly, to 
the careful design of strong and powerful “ picking 
up” gear, to the provision of ample steam power for 
working the same, and to the employment of a tapered 
grapnel-rope made, if not of steel, at least of a very su- 
perior quality of iron wire; secondly, to the size of the 
Great Eastern, as being still more adapted for lifting a 
cable than for laying it, as in moderate weather she is 
said scarcely “to pitch” at all—a great desideratum 
when “picking up” in deep water, whilst her screw 
engines and disconnecting paddle engines give every 
facility for handling the ship so as to keep her from 
drifting, and bringing extra strain on the cable. 

The taking up of a position at sea for dredging, 





though undoubtedly performed with successful ac- 
curacy by one of the most skilful navigators of the 
Royal Navy, does not appear to us (and we called at- 
tention to this even ties the event) as a feat re- 
quiring such unbounded astonishment as the public 
have shown on this subject, and which they consider, 
indeed, to have been ¢he feat of the whole proceedings. 
In fact, many people seem to imagine that a grapnel 
was let straight down exactly over the extreme end of 
the cable, which was clasped hold of, and brought up 
to the surface. In reality, however, as the cable was 
dredged for at various distances inshore of the end up 
to eighty miles’ distance from it, and as the extreme 
end was never recovered at all, but lies still at the 
bottom of the sea, how far any of the positions taken 
up were in error as regards longitude cannot and 
never will be known. As regards latitude a mere tyro 
can determine his position easily within a mile, and, 
although the buoys laid by Commander Moriarty were 
found to have been placed with great accuracy, m fact, 
in some cases exactly on the line of the cable, an error 
of even two or three miles would have added scarcely 
any serious addition to the operations, or chance of 
their non-success. 

To all engaged great credit was due, and the honours 
distributed by Royalty are well deserved, but we 
cannot view with patience the almost total omission 
of recognition of the services of Mr. Saward and Mr. 
Latimer Clark. To the steady perseverance and 
strenuous efforts of the first of these gentlemen ever 
since the first formation of the company until this 
present time, and through its most gloomy period, is in 
a great measure due the existence of an Atlantic com- 
vany and cable; whilst the gratuitous services of the 
atter during some of the years after the first failures, 
his devoted attention to the subject, and his readi- 
ness to tender valuable advice gratuitously to the 
electrical department, even to the last, deserved cer- 
tainly some honourable recognition of his services 
during the festivities which celebrated the final success ; 
and we believe that these omissions were principally 
purposely due to the policy of those who, themselves 
the greatest gainers by success, felt it their interest to 
honour only their immediate employés. 

The banquet at the Mansion ma afforded an excel- 
lent opportunity for a graceful and special allusion on 
Sir Samuel Canning’s part to the services of his able 
colleague, Mr. Clifford, the omission of a special men- 
tion of whose name was noted with regret by many 
who are aware how much the success of the mechanical 
arrangements were due to the mechanical skill of that 
gentleman. 

Apart from this, the success of the immediately practi- 
cal operations points one great moral. Men of practical 
experience in submarine telegraphy—Messrs. Canning, 
Clifford, Moriarty, and Smith—had their own way, 
unfettered by “scientific committees,” or by any of 
those superior officers of more self-assurance and ad- 
dress than ability and experience, who, through interest 
or other circumstances, are so constantly in this coun- 
try thrust over the heads of others whose practical 
knowledge of the subject really entitles them to the first 
consideration, and who have thus constantly to perform 
the work under disadvantages, having not only to 
direct the operations of those under them, but also to 
prompt those officers who have authority over them, 
and who, in the event of success, obtain the credit. 

How long the cables will last before an accident 
occurs is a matter‘of some speculation. We shall be 
astonished if two years pass without an interruption. 
Repair would, it would seem, then, be possible if, care- 
fully performed ; but the fate of the Algerian cable, of 
exactly similar pattern, and which has been entirely 
abandoned, must, to any reflecting mind, be a warning 
that a cable of that pattern will not remain for ever in 
such a condition as to admit of repair; whilst the 
sudden failure of cables in deep water—as if broken 
by their own weight and decay at the edges of sub- 
marine precipices—must give little hope of that per- 
petual szcurity in deep water which has so often, as a 
theory, been carefully promulgated. That the Main- 
tenance Company do not themselves believe in this 
permanency we gather from their refusal to renew 
debentures and other monetary transactions. 

The working of the Atlantic cables for a short time 
by means of a condenser, thus forming a circuit formed 
partly of successive inductive as well as conductive re- 
sistances, and the successful rate of signalling thus 
obtained, form also a marked epoch in the march of 
the electricians’ department of submarine telegraphy. 
The advantages of the system, which has been aban- 
doned only on account of supposed patent rights, and 
there being no necessity with two cables, and the 
limited number of messages offered at present, for run- 





ning the risks of litigation, is one worthy of detailed 
discussion. We shall never, however, consider the 
electrical problem thoroughly solved until self-record- 
ing instruments of some kind (such as the Morse) can 
be employed. 

The year embraces a few other works of minor im- 
portance in submarine telegraphs. A four-conductor 
cable has been laid between Lowestoft and Nordenay, 
in Hanover, for the Reuter’s Telegram Company, by 
the Telegraph Construction and Maintenance Company, 
Messrs. Forde and Jenkin being engineers to the 
Reuter’s Company. The cable was laid in two sepa- 
rate portions, the end of the first being buoyed—a 
method now for many years very often adopted, and 
which illustrates the advantages which the proper em- 
er~ of buoys has conferred on such operations. 

few fishing-smacks were moored to mark the line 
of the cable ; but as these were only placed in position 
by a North Sea pilot, it is not at all certain that they 
were moored on a straight line, and future operations 
of repair to the cable will alone discover how accurately 
its straight course has been secured. 

A heavy cable was laid by Mr. Henley’s agents 
across Cook’s Straits, New Zealand. We heard some 
reports of this cable having run short. Five hundred 
miles of slender cable which can never last anywhere 
a twelvemonth, were shipped for the sea portions 
(near Behring Straits) of the line in construction by 
the Western Union Telegraph Company of America. 
No telegraph engineer was engaged in any step of the 
proceedings, and in March we predicted that the money 
expended on this cable was running the gauntlet 
through a host of dangers. The fulfilment of our 
predictions has begun; the ship, being unfitted for 
the purpose even of carrying the cable, whilst 
trying to get round Cape Horn, strained herself, and 
had to run round the Cape of Good Hope into the 
Mauritius, where she was lying hogged when last we 
heard of her. The cable, it was said, would have to be 
removed—an operation which, if performed without 
proper and careful superintendence, would probably 
end in the destruction of the cable at once, by the 
melting of the gutta percha, if exposed to a tropical 
sun. 

About one hundred and forty miles of cable, sent to 
India in three portions for the Indian Government, 
form the first length of cable, for practical pur- 
poses, in which the conductor is insulated by Hooper’s 
application of india-rubber. The wonderfully high 
conductive resistance of this material as compared to 
gutta percha, its superior inductive resistance, and its 
solidity and durability in temperatures far above that at 
which gutta percha melts, have been duly mentioned in 
these columns;| but its first practical employment for a 
length of submarine cable deserves to be recorded as an 
event, for we trust that the ultimate success of this 
material will help to destroy the monopoly caused b 
the combination of the Gutta Percha Company with 
the cable firm of Glass and Elliot—a monopoly so 
injurious to the extension and future prospects of sub- 
marine telegraphy. The manufacture of gutta 
percha quite as excellent in its insulation as that of the 
Gutta Percha Company has been commenced this year 
in the fine works of the India Rubber, Gutta Percha, 
and Telegraph Works Company (formerly Messrs. Silver 
and Co.), North Woolwich, and thus the telegraphic 
engineer has at once two firms from whom cunillind 
core can be obtained. The works of the last named 
Company for covering cables, as well as the splendid 
new works now in construction at Newcastle, by 
Messrs Newall and Co. (the pioneers of subma- 
rine telegraphy), give also the means of obtaining 
terms for either the construction or submergence of 
cables, without having to treat with a company 
whose monopoly has hitherto enabled them to dictate 
terms—who receive an order as if they conferred 
a favour in accepting it, and by whom all telegraph 
engineers, not in their immediate employ, are, we hear, 
treated with an arrogance which, to say the least, must 
make every independent engineer rejoice in the faintest 
prospect of the decline and fall of this imperious 
company. 

With regard to the breakage and repair of cables, 
the Whitehead and Portpatrick cable, belonging to the 
Magnetic Telegraph Company, was repaired during the 
spring. Nearly all the Submarine Sultana om- 
pany’s cables have failed and been repaired during the 
year, under the superintendence of Mr. France, now 
one of the most experienced men in this particular 
class of work. The Benghazi and Alexandria section 
of the Malta and Alexandria cable has, as usual, been 
chafed in two on the rocks several times during the 
year, and been each time repaired by the engineers and 
electricians stationed at Malta for that purpose, the 
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Hawk steamer being employed, a vessel which the terms 
of the new lease of the line for forty years oblige the Tele- 
graph Construction Company to keep in the Mediter- 
ranean for the maintenance of the line. The breaking 
of the Malta and Tripoli section of this line during the 
present month is, we anticipate, the commencement of 
a series of mishaps which must now soon terminate 
the life of this cable—a life which was at its submer- 
gence estimated at four or five years, now expiring. 

The complete dissolution, in two years, of the Bonah 
and Cagliari cable, having exactly the same weight of 
naked ungalvanised iron for outer protection as the 
Malta and Alexandria cable, was a safe guide as to the 
ultimate fate of a cable so covered, and gave a warning 
which was fully pointed out, but which was strangely 
disregarded by the Board of Trade, the department 
directly responsible in this matter. 

The Kurrachee-Gwadur section of the Persian 
Gulf cable was chafed in two near Kurrachee, in 
August, but was speedily repaired by Lieut. Stiffe and 
Mr. Hirz. Only one of the other sections has ever 
failed, and the whole line is in as perfect working 
order as ever. 

A large magneto-electric machine, constructed by 
Mr. Wylde, of Manchester, formed, during the year, the 
subject of a paper at the Royal Society. The current 
exciting the magnet of the large machine being pro- 
duced by a smaller machine, which again was supplied 
from a still smaller one, presented a novelty which led 
many to consider the whole as a new and paradoxical 
discovery in science. When we consider that the 
power of an eight-horse engine is employed to revolve 
the armatures at fifteen hundred revolutions, there 
appears nothing curious in the production of a great 
current, even though the magnet be excited by a 
smaller machine. The substitution of a few Grove’s 
elements answers the same purpose as the smaller 
series of machines, and we have, in fact, a machine in 
which mechanical power is converted into electricity 
by a mode in no way novel, except so far as the 
details, such as the form of armature, and which 
are certainly excellent in a mechanical point of view. 

A paper read by Mr. Preece, at the Institution of 
Civil Engineers, on the subject of communication be- 
tween passenger and guard, describes his method of 
obtaining this desideratum by electrical agency, as 
employed on the South-Western Railway. The 
paper is still under discussion. 

A select committee of the House of Commons on 
East India Communications, embracing the subject of 
telegraphs, sat for some weeks during last session, 
examined witnesses and made a report, which justly 
ascribed the delays in telegraphic communication with 
India as greatly due to the large number of adminis- 
trations through which telegraphic communications 
pass between the two countries. They recommended 
also the submergence of a cable down the Red Sea to 
avoid Turkey. 

It appears to us that the committee scarcely per- 
formed one part of their duty. It is now thirteen 
years since the Indian Government first attempted to 
construct a system of telegraphs, yet, from their com- 
mencement to the present time, the public in India 
have continually cried out against the miserable result 
of the miserable policy adopted by the Government for 
obtaining a telegraphic system—a policy which has 
left India with the worst constructed lines and the 
most ignorant telegraphic staff of any administration 
in the world, not excepting the Turks. That policy 
consisted in appointing an army surgeon to perform 
the telegraph engineers’ work, and of carefully avoiding 
ever since, even to the present day, the step that might 
have redeemed their error—the obvious plan which 
common sense points to of obtaining the help in India 
of one or two practical telegraph engineers to organise 
the whole lines and staff afresh. 

Had the committee cared to point out the reason of 
this gross case of wasteful public expenditure, they 
could have extracted such evidence from many willing 
to give it, which would have shown the absurd and 
iniquitous pitch to which the patronage of military 
men is carried in India, a system which has resulted in 
this case in the continual appointment of men entirel 
inexperienced in either telegraphic engineering or Po 
ministration to the head and all the second positions 
of the department, whilst the subordinate officers are 
recruited from young men fresh from school in this 
country, equally devoid of the slightest experience or 
knowledge of the subject. With so many telegraph 
engineers in England, there can be no possible excuse 
for not availing themselves of the services of some of 
those men who have extended experience in telegraphs 
to fill the higher appointments, whilst the subordinate 
positions could be recruited with advantage from the 
employés of the various telegraph companies and con- 





tracting firms, who would no doubt be glad thus to 
have a legitimate means of promoting deserving ser- 
vants. The well-managed He ser companies of Eng- 
land would thus become the school of instruction for 
the staff of these more distant lines, and instead of men 
being sent to India after an examination in natural 
philosophy before a professor at the India Office, they 
would only enter the service after obtaining a sound 
practical knowledge of the subject—a knowledge 
which we are certain is not at present possessed by 
any officer of the whole Indian telegraphic depart- 
ment. 





STEEL DISC SPRINGS. 


Art the meeting of the Société des Ingénieurs Civils, 
of France, held on the 7th ult., M. Morandiére laid 
before the Société a description of a form of steel disc 
spring, invented by M. Belleville, but which had been 
brought into its present form by M. David, the engi- 
neer of MM. Petin, Gaudet et C’s works at Rives-de- 
Gier. This disc spring consists of a number of slightly 
dished circular steel discs, carried by a round bar 
passing through their centres, the discs being arranged 
on this bar so that they form a series of couples, each 
consisting of two discs with their concave sides next 
each other. At first the dises were shaped as portions 
of spheres ; but it was found that dished plates of this 
form reversed the direction of their curvature, or, in 
other words, turned themselves inside out, when they 
were subjected to a certain amount of compression ; 
and, to avoid this inconvenience, the form of the dises 
is now made that of a truncated cone. 

After some experience in the working of these 
springs, the following proportions have been adopted 
for the discs : The thickness of each disc is made 3'; of 
the external diameter, whilst the diameter of the 
central hole is from } to 4 of the external diameter, 
and the camber, or height of the frustrum of a cone 
formed by the concave side of the disc, is ss of the 
same dimension. ‘The external diameter of the dises is 
varied according to the load to be supported, and the 
largest size that has been used, so far, is 0.2 metres, 
or a little over 73in. When the discs are made with 
the proportions above given, the extreme amount which 
each disc is allowed to be deflected under the action of 
a load is 2ths of its total height when unloaded; thus, 
in the case of a spring composed of such a number of 
dises that. its total height when unloaded was 10 in., an 
extreme range of 4 in. would be permitted. Experi- 
ments made upon the disc springs of M. Belleville 
show that the amount of their deflection is sensibly 
proportionate to the load placed upon them. 

In comparing the dise springs with the ordinary 
springs composed of a number of steel plates, and 
with Brown’s spiral springs, M. Morandiére made use 
of numbers obtained by multiplying the deflexion of 
each spring in metres by the weight in kilogrammes 
required to ease it, and dividing the result by the 
number of kilogrammes of steel contained in the spring. 
The results of experiments were, that ordinary springs, 
composed of a number of superposed steel plates, gave 
from 7 to 10 kilogrammetres per kilogramme of elastic 
material contained in them, whilst Brown’s spiral 
springs gave from 16 to 25 kilogrammetres, and Belle- 
ville’s dise springs from 11 to 16 kilogrammetres. As 
remarked by M. Morandiére, however, this method of 
comparison, although a practical one, is not perfect, 
as it has not yet been ascertained how the material 
composing the springs is acted upon in each type, 
and it cannot, therefore, be said whether the fatigue 
is the same in each case. 

The dise springs are specially intended for use in 
situations where india-rubber springs or spiral steel 
springs are now employed, as, for instance, for the draw 
or buffer springs of railway stock; and one of the 
main advantages claimed for them is, that they are not 
disabled by the fracture of one or two of the dises 
composing them. In the case of a spring composed 
of a series of M. Belleville’s discs, the fracture of one 
of the members would, of course, cause a partial col- 
lapse ; but still the spring would be far from useless, 
and although its range would be reduced, its carrying 
strength would be undiminished. The replacement of 
the fractured dise also could he effected with but little 
trouble. On the Northern and Eastern railways of 
France, where trials of the springs have been made 
under the direction of M. Nozo, there have been 
ordered a certain number of the springs, which have 
also been experimented upon during the last two years 
in the French navy for asding the recoil of guns ; 
and the satisfactory results obtained during these latter 
experiments has led to their oo adoption. 

Although the invention, by M. Belleville, of the 
springs above described was no doubt an independent 





one, yet it is nevertheless a fact that similar sprin 
were made and tested in this country by Mr. W. 
Bridges Adams many years ago. Mr. Adams experi- 
mented both upon dise springs of the kind used by M. 
Belleville, and upon others of the same shape, but 
having a slit cut from the centre to the circumference. 
It was found, during these experiments, that the former, 
although they carried a great load, possessed but little 
elasticity, and their manufacture was therefore not pro- 
ceeded with; but of the latter form a considerable 
number were made at the Fairfield Works, at Bow, 
which then belonged to Mr. Adams. 

_ The dises, about 5 in. in diameter, with a $ in. hole 
in the centre, were made of sheet steel ps in. thick, 
and were used for buffers and draw springs, being in 
some instances strung upon rods, onl in some put in 
cases. The process of manufacture was as allows : 
The flat dises were heated to redness, and three or four 
being placed together, they were stamped to the proper 
form in a punching press. ‘They were then slit through 
from the centre to one edge, placed in a reverberatory 
furnace, heated to redness, and then thrown into an oil 
cistern. They did very well, but eventually failed by 
starring from the centre, where the most severe work 
came upon the steel. When put under a punching 
press working at the rate of 100 strokes per minute, 
and arranged so that they were compressed at each 
stroke of the punch, some of the discs stood but a 
quarter of an hour, whilst some of them did not give 
way for from three to three anda half hours. This 
test was, however, a more severe one than the dises 
had to endure when used for buffers, as the work 
imposed by it was incessant. It was also found by 
Mr. Adams that the dise springs gave too much re- 
bound ; and to check this, he in some cases employed 
double discs, these being formed of two of the ordi- 
nary discs placed one inside the other, with their 
slits diametrically opposite to each other. In this ar- 
rangement the rebound was checked by the friction 
between the discs. As it appears from M. Moran- 
dier’’s paper that considerable success has attended 
the use of the dises made on M. Belleville’s system, it 
is quite possible that this success may be due to the 
skill with which the best proportions for them have 
been worked out, as well as to great care being taken 
in their manufacture. 











ANSELL’S FIREDAMP INDICATOR. 


Durtne@ the discussion which has lately been carried on in 
various papers respecting colliery explosions and the means of 
preventing them, frequent mention hes been made of Ansell’s 
firedamp indicator, and this has induced us to lay before our 
readers an engraving of one form of that instrument, as, not- 
withstanding that it was described in several journals at the 
time of its introduction, its action is by no means generally 
understood. It has long been known that two different gases 
contained in separate vessels connected only by a tube of 
minute bore, or in two vessels separated from each other by a 
diaphragm of porous material; would gradually mingle until the 
two gases are equally intermixed in the two vessels. This 
diffusion of gases, as it is termed, was noticed first by Dr. 
Priestley, and was afterwards considered more fully by Berthol - 
let and Dobereiner, in 1825, whilst more recently the phenomena 
attendant upon it have been carefully investigated by Professor 
Graham and others. 
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By these later researches it has been ascertained that the 
diffusion or aa of any particular gas through a porous 
oe takes place at a speed peculiar to that particular gas, 
and that this speed remains the same whether the gas is pass- 
ing into space or intermixing with another gas. In the earlier 
experiments on the diffusion of gases, a very simple instrument, 
termed a “ diffusiometer,” was employed by Professor Graham. 
This consisted of a plain cylindrical glass tube, closed at one 
end by a porous plate of plaster of Paris, graphite, or some 
similar substance, and it was used by filling it with the gas to 
be experimented upon, and placing it with its open end ina 
vessel containing mercury or water. When such a “ diffusio- 
meter” is charged with coal gas, and its lower end placed in a 
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vessel containing water, it is found that the escape of the con- 
tained outwards through the porous diaphragm takes place 
80 caulk stage rapidly than the passage of the external air in- 
wards, that in a few minutes the water will rise in the tube 
three or four inches above the level of the fluid in the outer 
vesseb; and it is this fact that has been applied by Mr. Ansell 
in.his firedamp indicator. In the course of his experiments, it 
was found by Mr. Ansell that the diffusion of gases took place, 
not only through substances generally known to be porous, but 
also through such substances as india-rubber, &c , which have, 
until quite recently, been supposed to be of a perfectly homo- 

neous nature, and, what is stil] more remarkable, he found 

t carbonic acid diffused itself as readily through the india- 
rubber as the lighter gases. 

In soine forms of his instrument Mr. Ansell availed himself of 
the property of india-rubber above mentioned, but he has now 
abandoned it, and in the particular variety represented in our 
engraving (which shows the form most recently adopted) the 
porous diaphragm consists of a thin slab of marble. This slab is 
secured in the mouth of a metal funnel having a bent spout of a 
U form, and filled partly with air and partly with mercury. At 
the end of the spout of the funnel is placed a short piece of glass 
tube, which insulates a metal cap through which a platinum wire 
slides, and this piece of wire is adjusted so that its point is a short 
distance above the surface of the mercury. The metal funnel is 
connected with one wire of a galvanic battery, and the metal cap 
through which the platinum wire slides with the other, whilst 
at any convenient point in the circuit is placed an electric 
alarm-bell. So long as the point of the platinum wire remains 
above the level of the mercury, the circuit is necessarily incoms 


plete, and the bell remains silent; but when the instrument is | 


placed in an atmosphere containing coal gas, this gas enters the 
fomngl through the porous diaphragm more rapidly than ths 
air escapes from it, and the consequence is that a pressure i- 
accumulated within the funnel which forces the mercury up in 
the one leg of the ‘U-shaped tube, and thus makes a contact 
with the platinum point. When this is done, the circuit is of 
course completed and the alarm-bell rung. The instrument 
which we have described is, as we have already stated, but one 
of the forms adopted by Mr. Ansell. In another variety, the 
indicator is made in the form of an aneroid barometer for pocket 
use ; but as all the varieties act upon the same principle, it will 
be unnecessary for us to describe them further here. In this 
notice of the instruments (which are being made by Messrs. 
Marratt and Short, of King William-street), we have purposely 
confined ourselves to a mere description of the principles upon 
which they act, and have not touched upon the question of their 
practical application. 


RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1218, 1s. 2d.) Fleeming Jenkin, of Duke- 
street, Adelphi, patents improvements in machinery 
for winding in telegraph cables. Mr. Jenkin inter- 
poses a brake drum between the winding-in drum and 
the engine driving it, in such a manner that the strain 
put upon the cable is limited to that at which the brake 
is set. We shall illustrate Mr. Jenkin’s arrangement 
next week. 

(No. 1219, 1s.) Charles Douglas Fox, of New- 
street, Spring-gardens, patents ingenious machinery, 
which could not be understood from a verbal descrip- 
tion, for cutting screws for railway spikes, and for 
other purposes, where the spike may be driven into the 
wood, but cannot be withdrawn except by a turn- 
screw. 

(No. 1221, 8d.) 


Deakin and Johnson, of Birming- 


ham, patent a mode of making hollow projectiles partly | 


by punching and partly by upsetting them from a block 
of metal operated upon between dies. 


barrels and ordnance. 

(No. 1223, 1s.) 
the agent of an American inventor, patents a mode of 
reducing iron at once from the ore, by subjecting the 
oxide to the action of carbon and of hydrogen gas. 
The specificatior is much of a kind with several which 
have been before recorded. 


(No. 1224, 10d.) John Nisbet, of Coatbridge, N.B., | 
patents a coal-cutting machine, in which the cutter is 
to act in an are by the direct application of gearing | 


instead of by blows. 

(No. 1225, 10d.) Spencer and McCorkindale, of 
Coatbridge, N.B., propose, instead of tightly screwing 
down the top rolls of rolling-mills, to load them to the 


desired pressure with weights, springs, hydraulic rams, | 


&c., so that they may yield when the pressure becomes 
too great. 

(No. 1226, 6d.) George Davies, of No. 1, Serle- 
street, Lincoln’s-inn-fields, as the agent of an American 
inventor, patents an insulator for telegraph-posts, 
The metallic staple to which the wires are attached 


is secured within the usual glass cylindrical eup by | 
means of sulphur, and the glass cup is also secured by | 


sulphur within the cast-iron casing. A coating of 
araffine is then run into the mouth of the cup, which 

is also extended by a paper cylinder, around the edges | 

of which the parafline also congeals. This parafline 


The plan is an | 
extension of their process for making punched gun | 


C. D. Abel, of Chancery-lane, as | 


| protection is expected to shed water readily, and thus 
| Improve the insulation of the wires in wet or foggy 


weather. 
| (No. 1227, 6d.) Mr. Davies also patents, as a 
| communication from abroad, a haystack boiler of anti- 
quated construction, in which a rectangular flue makes 
a convolution, in a horizontal plane, from the fire- 
place outside to the chimney in the centre. The very 
first steam boiler the writer ever saw, many years ago, 
was made in this way. 

(No. 1230, 1s. 4d.) Joseph Lewis, of Manchester, 
patents Corliss’s vibrating or oscillating circular 
valves for steam-engines, with this difference, that he 
places the axis of the valve and casing parallel with, 
imstead of at right angles to, the axis of the steam 
cylinder. Should it be considered that slight differ- 
ences of detail distinguish Mr. Lewis’s valve, as a 
patentible invention, from Corliss’s, then we can refer 

| to other valves, in which, although worked at rigit 
angles to the axis of the cylinder, the same details 
may be found. 

(No. 1232, 6d.) John Thomas, of Battersea, 
fand Alex. Prince, of 4, Trafalgar-square, patent 
a furnace for extracting gold or silver from metal- 
lie ores in smelting. A lead well, or well for an 
easily fusible alloy, 1s to be made in the bottom of the 
reverberatory or blast furnace, and above this the 
copper or other metal smelted is to lie; the lead or 
alloy, and the copper or other metal, having separate 
tap-holes at different levels. Gold would sink into the 
lead well, and even silver, where present in copper, 
would sink into an alloy lighter than silver, but, at 
the same time, heavier than copper. The precious 
metals would then be easily separable from the lead or 
alloy when tapped and run out. 

(No. 1233, 1s. 4d.) G. C. Denis, manager of the 
gasworks at Arras, Pas de Calais, France, patents a gas- 
condenser in which water is discharged in spray down 
each pipe. He states that the gas 1s auaile purified 
by this treatment, its ammonia condensed, &c., and 
that, on the exit of the gas, it will not for some time 
alter the colour of litmus paper previously reddened by 
acid. Has no English gas manager tried this exper- 
ment ? 

(No. 1237, 8d.) Moore, Sager, Keighley, and 
Richmond, of Burnley, patent an improvement in 
looms, whereby they dispense with healds. By giving 
an up and down motion to the reed, and by means of 
a rod over which half of the weft is passed, they effect 
the shedding in anew manner. Manufacturers will do 
well to procure the specification. 

(No. 1238, 10d.) James Morris, of Wednesfield, 
Stafford, patents a corn-mill, in which the stones are 
placed with their axes horizontal, the runner-stone 
turning with a horizontal spindle. The professed 
object is simplicity ; but we should doubt whether the 
stones would grind equally, and without heating the 
flour. 

(No. 1239, 10d.) David Cohen, of 24, Leigh-street, 
Burton-crescent, W.C., patents an ingenious dry gas- 
meter, which would require a drawing to explain it. 

(No. 1241, 8d.) Messrs. Shorrocks, of Withnell, 
Lancashire, patent loom-pickers, in which the foot or 
tongue is made of a separate piece of buffalo hide, 
screwed on to the body portion. Several advantages 
| are claimed. 

(No. 1248, 4d.) Warren De la Rue, the eminent 
astronomer, comes to the aid of Mr. Bessemer, with a 
scheme for separating phosphorus from iron. “ Put 
** lead in the converter,” says Mr. De la Rue, “and it 
* will take up and temove the phosphorus.” Will it ? 

(No. 1253, ls. 4d.) John Betterill, of Leeds, 
patents a perforated or grated bridge for the furnaces 
of boilers—a leaf from Parkes’s split bridge-—and 
heating the air, previously to its escape, in pipes in the 
flues. This appears altogether old. 

(No. 1263, 4d.) A. 'T’. Becks, of Birmingham, pro- 
poses to alloy iron with from } to 5 per cent. of tin, to 
| enable plates to be rolled from it of better surface. 
The tin is to be added either in the blast or puddling 
furnace, and directions are given for working the 
blooms. 

(No. 1269, 10d.) Messrs. Blezard, of Padiham, 
Lancashire, patent a simple self-acting temple for 





ooms. 

(No. 1277, 1s.) G.'T. Bousfield, of Loughborough- 
park, Brixton, as the agent of an American inventor, 
patents a contrivance for converting reciprocating into 
rotary motion. ‘T'wo reciprocating bars, moving from 
a point of reciprocating motion common to both, take 
hold of toggle joints and frictional feet—for we can 
think of no better name—which are alternately made 
to press against the interior surface of the rim of a 
wheel, and thus drive it round, possibly with some 


regularity, 





(No. 1278, 4d.) Young and Brash, of Straiton, 
N. B., patent improvements in distilling coal shales 
for oil. The lighter hydrocarbon gases, which are 
condensed only with difficulty, are to be first heated 
and passed again through the retort. It is alleged 
that they then disappear, and that the production of oil 
is both creased and quickened. 

(No. 1281, 6d.) James Marsh, of Dukinfield, patents 
as a communication from Thomas Marsh, Rhode 
Island, U.S., an arrangement of footstep-bearing for 
spindles. These bearings are formed of a cup-shaped 
step screwed into another larger cup, an annular space 
being left between the two for lubricating material, 
which is fed to the bearing through holes provided for 
the purpose. 

(No. 1282, 1s. 2d.) George Davies, of 1, Serle- 
street, Lincoln’s-inn, patents as a communication 
from Jean Baptiste Java Mignon and Stanislas Henri 
Rouart, of Paris, an arrangement of pueumatic de- 
spatch apparatus. The air is forced into and ex- 
hausted from the tube forming the line of communi- 
cation, by admitting water to or withdrawing it from 
large reservoirs connected with the tube. The patent 
also includes some special arrangements of air- 
cocks, &e. 

(No. 1283, 1s. 2d.) Clinton Edgeumbe Brooman, 
of 166, Fleet-street, patents, as a communication from 
Amedée Prouvost, of Roubaix, the application of a 
series of dises to the inside of the combs of wool-comb- 
ing machinery. These discs work between the rows 
of pins, and, being arranged at the tangential point of 
the two rings, they cause the slivers to penetrate the 
combs, and hold them the time necessary for the per- 
feet combing. The dises are intended to replace the 
brushes now used. 

(No. 1287, 8d.) Jonatlian Law Booth, of Rochester, 
U.S., patents a form of rail consisting of an iron body 
with a steel cap, or tread, shrunk on. The cap is 
made to clip the body, and is applied by machinery 
designed for the purpose. We doubt if this form of 
rail is new, and in any case we should not think that 
the steel cap would long remain tight under traffic. 

(No. 1291, 4d.) Henry Kinnaird York, of Grange 
Town Ironworks, Cardiff, patents a plan for purifying 
cast iron, for the purpose of facilitating its manufac- 
ture into wrought iron or steel. Mr. York proposes 
to cut the pigs (previously heated) into small particles 
by circular saws driven at a high velocity, or to 
crumble the iron by other means. The particles so 
formed are to be collected in a cistern of water, or are to 
be exposed to the oxidising influence of a blast of air ; 
and for the production of wrought iron, they are then to 
be amg in areverberatory furnace and balled up at a 
welding heat. For making steel, the particles are to 
be simply melted down, with or without the addition 
of fluxes. 

(No. 1299, 1s. 2d.) Edward Fidler, of Wigan, pa- 
tents a coal-cutting machine in which he employs a 
number of cutting tools fixed in a rotating cutter to, 
carried by a suitable framing. ‘Ihe cutters at the end 
of the bar are to be first employed to drill a hole in the 
coal, and the whole arrangement is then to be traversed 
along the face of the coal, the other cutters on the 
bar cutting a groove of a depth depending ‘upon the 
distance the bar has been inserted. . 

(No. 1308, 10d.) William Ireland, of Maccles- 
field, patents as a communication from August Hein- 
rich Cornelius Bachmann, of Hamburg, a form of water 
trap, for releasing the condensed steam from steam 
pipes. The arrangement consists of a chamber communi- 
cating with the upper part of which there are two 
pipes, one for the ingress and the other for the egress 
of steam. ‘The ingress pipe terminates in a bell- 
mouth, directed downwards, and the egress pipe com- 
muuicates with the space around this bell-mouth. At 
the bottom of the chamber is a valve which is opened 
by a float as the water accumulates. A water-trap on 
a plan very similar to this has been in use for many 
years. 

(No. 1312, 8d.) Francis Wise, of Chandos-cham- 
bers, Adelphi, patents making the bearings of railway 
carriages of slips of wood, or of wood in combination 
with vuleanite, paper, or other fibrous materials, these 
slips being fixed in metal seats in the same manner as 
Mr. Penn’s well-known wooden bearings, and being 
lubricated by water supplied to the underside of the 
journals by rollers covered with felt. 

(No. 1317, 10d.) John Russell Swann, of 21, 
Leith-walk, Edinburgh, patents an improved arrange- 
ment of limekilns. According to this plan, a number 
of kilns or chambers are placed side by side, so as to 
formanannular series; and each chamber is arched over, 
and is furnished with two flues, one communicating 
with the next chamber, and the other with a central 
chimney-stack. In using these kilns, after they are 
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Gliarged, one of them is fired in the usual way, and the 
products of combustion are conveyed from it into the 
next or the next two chambers, before passing to the 
stack. The materials in the second and third chambers 
are then dried, and when the charge in the first cham- 
ber is burnt, that in the second is fired, and so on. 
(No. 1318, 2s. 8d.) George Tomlinson Bousfield, 
of Loughborough-park, Brixton, patents machinery 
for making cordage in such a manner that the strands 
will take the same spiral form as they have in an 
ordinary twisted rope ; but are combined by an inter- 
locking twist, formed by successively passing each 
strand round two others, the object being to reduce 
he strain upon the fibres, and to prevent kinking. 
(No. 1322, 6d.) Joseph Horatio Ritchie junior, 
of Leadenhall-street, patents a mode of attaching 
wooden planking to iron vessels. Through the iron 
bottom of the vessel Mr. Ritchie places bolts, coated 
with suitable cement, and having heads outside covered 
with ebonite, and projecting about } in. above the 
lates. In these heads are formed tapped holes, and 
into the sockets thus formed bolts coated with ebonite 
are screwed through the wooden planking 
(No. 1825, 1s. 4d.) James Fletcher, of the firm of 
Messrs. Collier and Co., Salford, patents improvements 
in cutting, rolling, and shearing machinery, applicable 
for making rivets and similar purposes. The bar of 
metal to be acted upon is pushed in (parallel to them) 
between two rollers revolving in fixed bearings. 
Another roller with a cutting dise is then forced for- 
ward, and this cuts the bar to the proper length ; whilst, 
by compressing it between them, the three rollers re- 


duce the bar to the proper size and shape, the head of 


the rivet being formed by grooves in the rollers. 
Another part of Mr. Fletcher’s patent refers to an ar- 
rangement of cutters for shearing angle and T-irons 
without distorting them. 

(No. 1327, 4d.) Jolin Alleock Jones, of Middlesboro’- 
on-Tees, patents the manufacture of non-conducting 
substances, for clothing steam-pipes, from the aceumu- 
lation of turf, peat, or bog, found in certain situations. 


Onemixturerecommended by Mr. Jones consists of, turf 


or peat, 100 Ib.; Roman or Portland cement, 20 Jb. ; 
oxide of iron, 15 Ib.; lime, 10 lb.; sand, 10 lb.; cow- 
hair, 4 lb.; gypsum, 2 lb. ; and oil, 4 lb. 

(No. 1333, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents, as a communication from 
Francis Marion Roots and Philander Highley, the 
arrangement of rotary blower which we illustrated and 
described at page 269 of the last volume of this journal. 

(No. 1335, 8d.) David Sowden and Reuben Calvert 
Stephenson, of Bradford, patent a stop motion for 
looms, to prevent the warp from being broken when the 
shuttle stops in the shed. This arrangerhent is a sort 
of combination of the “ stop-rod motion” and “ loose- 
reed motion” now used for the above purpose; but it 
cannot be fully described without the aid of drawings. 

(No. 1338, 10d.) Orlando Brothers, of Blackburn, 
patent an arrangement of gas governor, especially in- 
tended for use under circumstances where there is a 
considerable difference of level between the outlet 
from the works and the places supplied with gas. 
The arrangement, though simple, oa scarcely be de- 
scribed without a drawing. 

(No. 1341, 4d.) Johann Heinrich Bleckmann, of 
Solingen, Prussia, patents a compound which will ex- 

lode on ignition, but not by impact, ramming, or 
riction. The compound is composed of ingredients 
mixed in about the following proportions: 9 parts (by 
weight) of sawdust, 3 to 5 parts of charcoal, 45 parts 
of saltpetre, and sometimes, in addition, 1 part of 
ferrocyanate of potassium. The sawdust is sifted and 
mixed with the finely powdered charcoal and saltpetre; 
it is then moistened with water, crushed between 
heavy rollers, again moistened, made into cakes, and 
then treated as ordinary powder. 

(No. 1842, 8d.) John White, of Spa-road, Ber- 
mondsey, patents a mode of making hair felt for 
clothing steam boilers. The hair to be felted is placed 
on the perforated top of a chamber into which steam 
is admitted, whilst the upper side of the layer of hair 
is acted upon by a felting board, which is made rough 
on its whee side, and has a reciprocating movement 
given to it. Arrangements are provided for making 
the sheets of felt so formed square and of even thick- 
ness. 

(No. 1348, 10d.) L. R. Bodmer, of Thavies-inn, 
Holborn, patents, as a communication, a double-cylin- 
der carding engine, in which the cylinders, of very 
moderate diameter (say 24in.), are to be placed one 
over the other, to save room. Revolving clearers are 
to be placed around nearly the whole circumference of 
these cylinders. 

(No. 1846, 8d.) Julian Bernard, of 47, Lincoln’s- 





inn-fields, patents an apparatus for raising water from 
mines. A receiver is placed in the water in the sump, 
and water and compressed air are to be alternately ad- 
mitted within it, the air sending the water up a pipe, 
and to a height corresponding to the compression of 
the air. 

(No. 1848, 10d.) A. V. Newton, of Chancery-lane, 
as the agent of American inventors, patents machinery 
for circulating atmospheric air in contact with “ gaso- 
line,” or other liquid hydrocarbon, so as to obtain 
illuminating gas. 

(No. 1350, 1s. 8d.) William Prosser, of 7, York- 
terrace, St. John’s-wood, has a patent for the 
mechanical treatment of ores, which will prove of 
interest to many owners of copper, lead, and other 
mines. 

(No. 1351, Sd.) William Austin, of 14, Dorset- 
place, Wellington-road, Holloway, patents a form of 
joint for metallic pipes and tubes, in which a packing 
of compressible and impervious material, variously 
formed, is secured around the joint by a metal sleeve 
driven upon a conical bearing. 

(No. 1353, 8d.) Moore, Haslam, and Robinson, of 
Bamford, Derby, patent an appliance to spinning: 
frames to prevent yarn from running under and clogging 
the rollers when an end breaks. 

(No. 1362, 10d.) Messrs. Harrisons, of Blackburn, 
manufacture many warp-dressing machines, of which 
the copper cylinders have heretofore been hammered 
true by hand. They now patent the placing of the 
cylinder upon an internal roller, which is turned slowly 
round alternately in contrary directions, and the copper 
cylinder struck, somewhat after the manner of a Ryder’s 
forging press, by a series of stamps. 

(No. 1365, 8d.) A. P. Price, of 47, Lincoln’s-inn- 
fields, patents a fan apparatus for blowing or sucking 
finely powdered fuel into the furnace in which it is 
proposed to burn it, iz flight, or without grate bars or 
other supports. 

(No. 1366, 6d.) G. A. Jasper, an American, patents 
a mode of cleaning animal charcoal by boiling it (with 
steam) in a'solutionfof chlorohydric acid and water, and 
then washing with cold water admitted from below, 
and rising through the charcoal. 

(No. 1372, 8d.) William Gerard, of 108, Minories, 
E.C., patents a water-tight collar to be fitted to ships’ 
decks around the openings for the masts, &. A 
conical metal hood, made in halves, and drawn to- 
gether by screws, surrounds the mast, and is made 

ight on the deck by méans of india rubber packing. 

(No. 1378, 10d.) G. H. Bovill, of 24, Duke-street, 
Westminster, patents a mode of applying sewage to 
land. The sewage is to be distributed under a sufli- 
cient head through ordinary perforated drain pipes, so 
as to work its way up and through the surrounding 
soil. If this has never been done, it has at least been 
often proposed. 

(No. 1375, 2s. 4d.) Thomas Holt, of 66, Chancery- 
lane, patents a boiler intended to afford alarge amount 
of heating surface directly over the fire. The crown 
plate and flues are to be formed so as to present a 
great number of transverse water-pockets of little 
thickness. The boiler would be very heavy and costly 
of construction, and constantly liable to choking. 


THE PENDLETON WORKS. 

Mr. Barnincuam’s ironworks at Pendleton, near 
Manchester, form an interesting specimen of what 
ironmasters usually call a “retail mill,” this repre- 
senting in the iron trade something very similar to a 
“jobbing-shop” in mechanical engineering, and being an 
establishment for rolling merchant bars and other iron 
of varying sections as required by the accidental wants 
of retail sale in the iron trade. Successful through 
economy of production and practical judgment in the 
management, the Pendleton Works have become the 
parenc establishment of a very large ironworks at 
Darlington, be!onging to the same proprietor, who also 
has a large engineering shop erected close by the Pendle- 
ton rolling-mills, for the purpose of making all the 
machinery required in both his ironworks. 

There are sixteen puddling-furnaces in operation at 
the Pendleton Works. They are placed in pairs, side by 
side, each pair heating by their waste heat a vertical 
boiler. The boilers, which were made by Messrs. 
Galloway, are 7 ft. in diameter, and each has an in- 
ternal T flue, the gases going up in brick flues outside 
the boiler, and returning through the central down flue, 
3 ft. diameter. The iron used for puddling is a mixture 
of Yorkshire, Staffordshire, and Cleveland marks. It 
wastes about 20 per cent. in puddling, and allows of 
six charges of 4 cwt. each being made in twelve hours. 
The steam hammers in use are single-acting Nasmith 








hammers with very heavy heads, and the anvil- 
blocks raised only abba one foot above the ground- 
The rolling-mills are all worked from the engine-shaft 
direct, without any gearing intervening. ‘There are 
three separate trains of rolls, each driven by a hori- 
zontal high-pressure engine. ‘The rolls contain a 
greater number of grooves than is usual in other 
mills, this being on account of the frequently varying 
sections. The rail mill has rolls 16 in. in diameter, 
making 100 revolutions per minute, and is driven by 
an engine having a 26 in. cylinder and 4 ft. 6 in stroke.. 
The boiler pressure is 50 lb. per square inch, and the 
fly-wheel, which is 20 ft. in diameter, weighs 20 tons, 
With a speed of piston averaging 900 ft. per minute, 
this engine has now been at work for fifteen years, 
running night and day for the greater part of that time 
without requiring any repairs beyond the refitting of 
the ideale, the piston having still the original 
packing (Mather and Platt’s patent). The bearings of 
the rolling-mills are very carefully turned and bored, 
and are made longer than usual, ‘This insures a more 
steady movement of the rolls, and a considerable 
reduction in the wear and tear. The Pendleton Works 
seem to have been the first rolling-mills using high- 
speed engines coupled direct to the rollsa—an arrange- 
ment which has recently come into great favour, and 
which has proved very advantageous, both as regards 
first cost and economy in repairs. 

The train for merchant bars is of very recent con- 
struction, and has a very handy arrangement for adjust- 
ing the rolls both horizontally and vertically. This is 
the design of Mr. Thompson, the manager of the works, 
and will, with. his permission, be described iy detail in 
this journal at a future time. Several new rolling- 
mills designed on the same principle are now in course 
of construction at Mr. Barningham’s engineering shop 
for the Darlington Works. ‘lwo trains of 24 in. rolls 
for blooms are fitted up, with an engine having a 
36 in. cylinder and 4 ft. Gin. stroke, coupled to the 
mill direct. A blowing engine for working three blast- 
furnaces is also nearly completed. It is a vertical 
engine, with steam cylinder and blowing cylinder at 
opposite ends of the beam, the blowing cylinder 100 in. 
diameter and 12 ft. stroke, steam cylinder 46 in. dia- 
meter, 12 ft. stroke. The beam consists of two cast- 
ings, each 20 tons weight, and the connecting-rod, 
which is about 40 ft. long, is to be made of tubes 
rivetted up from boiler-plates in lengths of about 6 ft. 
each, and of varying diameters, increasing from the ends 
towards the centre, so that the rod will be somewhat 
similar in appearance to a telescope. This connecting- 
rod will be Yohter and yet stronger than the wooden 
rods usually employed for similar purposes. Amongst 
other articles now in progress at the Pendleton Works 
are three small locomotives for the use of the Darling- 
ton establishment, and two scrap-cutting machines, 
capable of cutting up billets 3 in. thick and up 
to 17in. wide for piling and rerolling. These ma- 
chines weigh upwards of 50 tons each. They are 
constructed on the principle generally applied to heavy 
punching and shearing machines, and have their own 
steam-engines, 12 in. cylinder diameter and 12 in. 
stroke, attached to the framing, the power being trans- 
mitted by very strong multiplying gearing. A number 
of steam hammers of different sizes and weights forms 
the rest of the work in progress for the use of Mr. 
Barningham’s own works. The mill is partly occupied 
with some contracts for railway fencing for India. 
These articles, by the terms of the specification, must 
be dipped in oil to prevent oxidation. The usual prac- 
tice of heating the articles and immersing them in a 
reservoir filled with oil has been replaced by a much 
more convenient method of cooling in oil. A reservoir 
partly filled with water contains a quantity of oil, which 
floats upon the top of the water. ‘The articles are im- 
mersed into the tank when perfectly cold, but a steam 
pipe carried through the ol and water to the bottom 
of the tank heats the water by the admission of steam 
to the boiling point. The articles submerged after 
some time acquire the temperature of the water, and 
are then slowly drawn up through the stratum of oil, 
in which they are allowed to cool. Experience has 
shown that this process is quite as effective and much 
more couenanital aud convenient than the ordinary 
practice referred to above. 





New Usiversiry CoLtece, Guascow.—By direction of 
the building committee of the New University College, of which 
Mr. Scott, R.A., is the architect, plans were submitted 
by several engineers for the ventilation and warming of the 
building. After due consideration, those of Mr. W. W. Phipson, 
C.E., London, were accepted as combining all the requirements 
of this important application. The cost of the building will be 
about 200,000. Mi. Thompson, of Peterboro’, is the con- 
tractor, 
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THE WALSCHAERTS VALVE-GEAR. 











To Tue Eprror or ENGINEERING. 

S1r,—I observe in your impression of the 14th ult. a description 
of a valve-gear arrangement, as fitted to an express engine for 
the Grand Central Railway of Belgium, which engine you illus- 
trated on page 378 of the present volume. 

Referring to the valve gear in question you say: 

‘It is described in a German work by Herr Heusinger von 
‘* Waldegg, and its action is theoretically investigated by Zeuner 
“ in his book entitled ‘ Die Schiebersteurungen,’ but we believe 
“ that it has not been practically applied in Germany.” 

Allow me to remark that the idea to transmit motion to the 
valve by the joint action of one eccentric and the piston-rod cross- 
head first originated with Heusinger von Waklegg. The arrange- 
ment adopted subsequently by Walschaerts is different, although 
the principle is the same. 

Heusinger fitted a number of small tank-engines with his 
valve-gear, of which the accompanying diagram is an exact 
copy. It is this arrangement which has been theoretically in- 
vestigated by Zeuner (of the Swiss polytechnic school) in his 
excellent work on valve motions (Zurich, 1862). I may add that 
throughout his work Zeuner employs a very elegant and simple 
diagram (Kreis-diagram) invented by himself, by means of 
which all the different questions referring to the action of a valve 
motion can be solved in a few minutes. Zeuner’s method, which 
has been found to approach practical results to a nicety, has 
abroad to a great extent superseded the old practice of geo- 
metrically constructing the ‘ valve ellipses,” also the tedious 
operations with a full-size model. 

Returning to Heusinger’s mechanism, it is, no doubt, very in- 
genious, but far too complicated ; its principal object is the pre- 
servation of constant lead for all degrees of expansion, as is the 
ease with the “ statiouary link.” ‘The variation in the lead has 
been thought a defect with the “shifting link,” but this is only 
an apparent disadvantage ; moreover, the ‘ shifting link motion” 
can easily be so constructed that it fulfils the condition of con- 
stant lead, viz., by adopting a short link, long eccentric rods, 
and by setting the eccentrics under different angles of lead. 

In France and Germany I have seen the Heusinger motion 
applied only in a few exceptional and experimental cases. Be 
sides the normal pattern of the “ shifting link,” Polonceau’s 
double valve-gear and Allan’s motion are most met with there ; 
and the latter arrangement is exceedingly handy as an outside 
valve-gear, which is preferred on the Continent for various 
reasons. 

I am, Sir, your obedient Servant, 
A. BRUNNER. 
Yorkshire Engine Co., Limited, 1, Bank-street, 
Sheffield, January 2, 1867. 


THE MAGNETIC ANTI-INCRUSTATOR. 
To tHe Eprror or ENGINEERING. 

Str,—The magnetic anti-incrustator, mentioned in your number 
of December 21st, is evidently similar in all important respects 
to an instrument for “ preventing incrustation in steam boilers,” 
patented 15th September, 1864, by Mr. A. V. Newton, as agent 
for George ‘lracey Parry, of Philadelphia. The patent states 
that it purposes to employ an electrical apparatus ‘which will 
tend to neutralize the action which induces the deposit, it having 
been found by experiment that positive electricity expels or 
throws off, while negative attracts or collects together, small 
particles ; therefore, when, by ebullition or otherwise, positive 
electricity is liberated or collects within the steam room of a 
boiler, its action is to precipitate or throw down these released 
particles in the form of crystals or scale. Now, to counteract 
the negative condition of the boiler, and to charge or convey to it 
a counteractive positive electrical current, the following 
apparatus is applied to the boiler,” 





The specification drawing which I enclose explains at a glance 
what this apparatus 1s, the whole of it, consisting of a long 
copper tube, forming a conductor attached to, but insulated from, 
that part of the boiler immediately above it, yet connected by a 


wire to another part of the boiler. The conductor has on its 
extremities a knob, “ to which are fixed any convenient number 
“* of magnetic points,” whatever that may mean. “ The hori- 








“ zontal rod, with its magnetic points, is placed directly over the 
“ firebridge wall, ortin the’steam room thereof, or the hottest 
“ part of the boiler.” The specification goes on then to give the 
theory of the action, which will, I am sure, be especially inte- 
resting to electricians, as anjextraordinary example of assertions 
in electrical science even more startling than that which informs 
us that it has been “ found by experiment {that positive elec- 
“ tricity expels or throws off, while negative attracts or collects 
“ together small particles. These magnets being negative,” it 
says, “ and having*a powerful attraction, they induce or gather 
“ up a strong negative electrical current, which, being carried by 
“means of the insulation of the rod_to the copper wire, and 
“ thence to the pin screwed into the top or coolest part of the 
“ boiler, the current by this reverse plan, according toSthe in- 
“ ventor’s theory, becomes a positive current, and, being induced 
“under a greater heat than the heat of {the spot where it is 
“delivered into the shell of the boiler, it becomes by this 
‘ arrangement a thermo-electrical current of great quantity, but 
“of more feeble intensity than a direct [shock, which, from its 
“ rapidity, would fail in doing what this more feeble and con- 
“ stant thermo-electrical current accomplishes. This current 
‘then, entering the shell of the boiler, finds its way to all the 
“tubes, flues, sheets, and shell of the boiler, and on touching 
“or grasping the handle of the blow-off cock, vibrations or 
“tremblings can be felt, somewhat similar to those from the 
“ poles of a galvanic’battery, and these tremblings:or vibrations 
“ being incessant, although strong or weak as the current within 
“ the boilers may determine, they‘have the effect of causing the 
*‘ old scale to loosen and fall off, while it effectually prevents 
** new scale from forming or,adhering to the interior of « steam 
* boiler.” 

Now although the above theory, with its “ negative magnets,” 
&c., is entirely unintelligible, and can only provoke a smile 
amongst electricians, there appears no doubt from the evidence 
given by Mr. Hoadley and Mr. Livesay, as narrated in your 
columns, that some action does take place, and it would seem, 
from the nature of the apparatus, that it is probably due to 
electricity. The subject is, therefore, worthy of further experi- 
ment and discussion, in order that the true nature of the action 
may be rationally explained.® With the limited information at 
present at command, it is difficult and perhaps dangerous to 
theorise, but I think I shall be scarcely considered presumptuous 
among electricians in asserting my belief that the “ magnets” 
or ‘magnetic points” can have nothing whatever to do with the 
action as magnets. The “magnets ” in the apparatus described 
in your impression of December 21 apparently bear a much 
larger proportion to the rest of the apparatus than do the 
“magnetic points” in Mr. Parry’s patent instrument, and I am 
inclined to believe that in either case copper or brass points 
would answer exactly the same purpose. 

Had the apparatus been placed in the water instead of in the 
dry steam, the results might possibly be accounted for by mere 
voltaic action inasmuch as the copper being negative to the iron, 
the latter where damp would become oxidised and perhaps thus 
loosen the hard salts adhering to the iron. 

If, however, the dryness of the steam precludes the possibi- 
lity of any volta-chemical action, then I would suggest that the 
steam itself possibly becomes charged throughout negatively to 
the water and iron shell surrounding it. The boiling of the 
water is, in fact, a source of generation charging particles of 
steam negatively to the surface of the water and iron bounding 
the steam space with an equal quantity of positive. The steam 
has a negative tension or potential to the boiler, or the boiler 
has a positive tension or poténtial to the steam. Taking the 
earth as datum, the boiler has a zero tension, and the steam a 
negative tension. The steam being a bad conductor, through 
conducting in some degree, the particles in the centre and driest 
part have the highest potential or tension to the iron shell. 
The points of the apparatus, therefore, collect this, producing a 
current which is constantly flowing through the conductor and 
wire to the iron shell or boiler, and if the slightest moisture 
exists between the salts and the iron, hydrogen must be liberated 
and blow off the scale, the effect being, as far as the imme- 
diate action at the scale, similar to that produced when a cur- 
rent is sent from the zine pole of a battery, having copper to 
earth, into a piece of copper wire having salts from sea-water 
previously deposited on it by a current reverse to the above. In 
this case the chloride of copper can be seen to be blown violently 
awa vf the bubbles of hydrogen, 

Mr. Hoadley need not be astonished “ that any such effect can 
“* be produced in steam boilers connected by numerous and ex- 
“ cellent conductors with the earth.” The boiler forms a closed 
metallic room, and any electrical action which takes place within 
it, or between the particles of steam and itself, would not be 
affected in the minutest degree either by connecting the bviler by 
any number of conductors with the earth or by insulating it 
entirely. Mr. Parry's shocks felt on the handle of the regulator 
must be, I think, mere mechanical vibrations, and not elec- 


trical. There cannot, I feel sure, be any electrical effect exterior 
to the boiler; and even if there were, as the boiler is itself so 
fully connected to earth, no perceptible current could pass 
through the human frame. I would suggest that those gentle- 
men who have the means of experimenting on this subject should 
try the following experiments : 

Ist. Substitute — points for the “ magnets” or “ magnetic 
points,” to eliminate first the question of magnetism. 

2nd. To have the whole apparatus made of iron instead of 
copper, in 6rder to ascertain if the action is due in any way to 
volta-chemically produced electricity. 

8rd. To attach the wire successively to points of the boiler at 
which the temperature is different, to see if the effect is caused 
by any thermo-action. 

I anticipate, however, that none of these changes will make 
any difference, and that the main point to adhere to is to have 
the apparatus as near the centre of the driest steam, and have 
plenty of points. 

It is quite possible I may be — in some of my conjectures, 
but I trust this letter will be received in the same spirit in which 
it is written—a spirit of earnest desire to attack the solution of 
a novel problem in electricity, which should not be ignored on 
account of its apparent inexplicability. 

lan, Sir, 
Your obedient Servant, 
F. C. Wess. 

4, Northumberland-terrace, Regent’s Park-road. 








Tue Fire at tHe CrysTAL PALACE AND THE DestrRuc- 
TION OF MopELs.—Amongst the many works of art consumed by 
the late fire at the Crystal Palace were the extensive and valu- 
able collections of naval and engineering models, placed in the 
galleries of the Tropical Department. Conspicuous among these 
was the model of the great supension bridge, half a mile in 
length, over the river Dnieper, at Kieff, in Russia, erected about 
fifteen years ago by Mr. Vignoles, F.R.S., for the then emperor, 
at a cost of nearly half a million sterling. This model was first 
stown in London at the Exhibition of 1851, and was subse- 
quently placed, on loan, in the Crystal Palace, where it had re- 
mained many years. It was considered a remarkable work of 
mechanical skill, and was constructed at an expense of several 
thousand pounds. The loss to Mr. Vignoles is irreparable, 
though a duplicate model remains in the Engineering Gallery 
at St. Petersburg, placed there by the Emperor Nicholas I., to 
whom it had been presented, with the imperial permission. 
Attached to the model was a printed descriptive account, from 
which the following particulars are extracted, by way of putting 
on record some recollection of this beautiful and singular work, de- 
stroyed, with so many other most precious and interesting objects 
of nature and of science exhibited in the Crystal Palace:—The 
Kieff bridge has four principal openings, each of 400 ft. span, 
two side openings of 225 ft. each, and also a passage of 50 ft. on 
the right shore, spanned by a swivel bridge opening to allow of 
the passage of steamboats and other river craft. ‘There are, 
therefore, five suspension piers in the river, besides one moor- 
ing abutment on the left bank and another mooring abutment 
on the Kieff side of the stream, which abutment, on account of 
the swing bridge, is really an island of masonry. There is also 
an abutment on the right bank for the swivel bridge. The 
height of the platform of the bridge above ordinary summer 
water level is 39 ft.,and the height from the deepest river 
foundation to the caps of the suspension towers is 112 ft. The 
architectural design of the suspension towers is ot a striking 
character, and the portals piercing them are 35 ft. high and 28 ft. 
wide. ‘The chains have a chord at the large openings, clear of 
piers, of 416 ft., and a versed sine of 30ft. The chains are 
four in number, the total length of each being 2280 ft., and the 
weight of the whole, including pins, being 1578 tons, of which 
1076 tons is suspended clear of the piers. The total length of 
the suspended platforms clear of piers is 2090 ft., and the total 
weight of all platforms and rods, clear of piers, is 2350 tons. 
The chains are composed of links 12 ft. long, each link weigh- 
4jcwt. The bridge was tested by loading it with 60,000 
cubic feet of sand, which, being wetted by a heavy rain, weighed 
about 3000 tons. The suspension ironwork was executed by 
the then firm of Fox, Henderson and Co., and the other iron- 
work by Messrs. Musgrave and Co., of Bolton-ie~-Moors. The 
total cost was about 430,0002 The model of the bridge at the 
Crystal Palace was on a scale of lin. to 8 ft., and was beauti- 
fully executed by Mr. Jabez James, of Broadwall, Lambeth, 
every detail of the chains, &c., of the main bridge and the 
mechanism of the swivel bridge being accurately represented. 

WuitwortH OrpNANcE.—At the Paris Exhibition Mr. 
Whitworth will exhibit the machinery for finishing shot and 
shell for ordnance rifled on his hexagonal-bore principle, in order 
to shew the facility of production of these projectiles as compared 
with those destined for grooved cylindrical bores. Mr. Whit- 
worth has chosen his hexagonal section with the design of 
insuring the most perfect mechanical fit with the least possible 
amount of mechanical labour. The hexagonal bore reduces the 

b l ts of truth to a minimum, viz., to the 
production of a twisted plane surface, which, if once made by a 
suitable apparatus, can of course be repeated six times over for 
each prdjectile without any further trouble. With other rifling, 
in order to fit the projections on the shot into the angular 
grooves of the gun there are at least two elements of precision 
to be observed, viz., the mechanical fit of two surfaces, one 
straight and the other curved, which form the groove in the 
bore, and the projections on the shots; but in most cases there is 
a third element to be observed in addition to the above, viz., 
the correctness of the angle between those two surfaces. 

BorLer FLuEs.—Amongst the various plans which have been 
adopted to strengthen the internal flues of boilers of the Cornish 
class, is one which has been introduced and patented by Messrs. 
Hawksley, Wild, and Co., of Sheffield. According to this plan, 
the rings of plates of which the flues are composed are made of 
two diameters, the larger and smaller rings being arranged alter- 
nately. The ends of the smaller rings are flanged out to meet 
the larger, and these flanges form stiffening rings which 
strengthen the flue, and also give it a certain amount of longi- 
tudinal elasticity. When the flues are titted with transverse 
water tubes, these are placed in the smaller rings, so that one 











can be readily removed without disturbing the others. 
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MECHANICAL PRECISION. 


A stratcut line drawn upon paper by the pencil of 
the most skilful draughtsman, when closely examined, 
turns out to be a heap of dust of about as much com- 

arative correctness and regularity as a railway em- 
Lesheesis or the groove drawn through a field by a 
good ploughman. We arrive at this comparison, not 
by taking the straight line of the mathematician as our 
standard—for we can get no practical benefit from 
measuring realities by ideas—but by a consideration 
of that degree of precision which a mechanical en- 
gineer of the present day will call “truth.” A truly 
straight line, in practical mechanics, is known by in- 
ference only as being the junction of two true planes. 
The first element of precision in practice isthe true plane. 
This is the only original creation of a mechanical 

rocess for arriving at the limits of precision imposed 
by natural causes upon human observations and pro- 
ductions. For the existence of the true plane, in its 
present state of perfection, the mechanical world is in- 
debted to Mr. Whitworth, and, with this, all existing 
accuracy in ane and — due to his truly 
admirable science and skill. Mr. Whitworth, by ap- 
plying the process of scraping to the production of true 
surfaces, was the first to make what is now univer- 
sally known as the surface plate. In 1840 he asto- 
nished and delighted the mechanical world by the ex- 
hibition of his wonderful plane surfaces at the Glasgow 
meeting of the British Association. The acquisition 
of a true plane surface soon became the means for mea- 
suring lengths with an accuracy far beyond “ene 
that had been reached before. Mr. Whitworth pro- 
duced his celebrated standards of length, and an appa- 
ratus by which it is possible to measure and register 
fractions of one-millionth of an inch in length. This 
apparatus acts by the contact of true planes, and 
its delicacy is limited only by the minute changes 
which the slight differences of temperature caused by 
the touch of the hands and similar effects will produce 
upon the metal of the standard measure and of the 
measuring apparatus. ‘The standards of length made 
by Mr. Whitworth have become the legal measures of 
this country, and his method of measuring has been 
adopted all over the civilised world. The limits of 
truth of surface in scientific mechanics have by this 
process been placed within the one-millionth part of 
an inch of absolute truth, but the limits of measure- 
ment in practice have been found more than sufficient 
if starting at the ten-thousandth part of an inch. 
This minute dimension is the starting-point for mea- 
surement in the Whitworth Works, and the workmen 
there have given it the name of “a measure.” The 
cylindrical gauges for external and internal measure- 
ment of diameters are finished to this limit of mea- 
surement—i.e., there are gauges made which differ in 
diameter by y54qpth of an inch. The cylindrical gauges 
are made from Marshali’s best wrought iron, carefully 
selected so as to be as free as possible from flaws, specks, 
and other inequalities. They are then turned to size 
as near as the limits of measurement by touch will 
permit. The next process is to case-harden each 
gauge, and those which come out of this process with- 
out fault are ground to their true ostindrieal form in 
a machine by means of a revolving lap. Mr. Whit- 
worth has made only two sets of machines for making 
these gauges—the one for his own works, and the 
other for the Woolwich Arsenal. The process of 
making gauges is much embarrassed by the difficulty 
of obtaining iron of sufficient equality and freedom 
from so-called grains, the occurrence of which on the 
surface of the gauge causes ridges or furrows and 
makes it useless. The only thing to be done with a 
cylinder of this kind is to reduce the diameter in the 
hope of getting a better surface below, and so pro- 
ducing a smaller gauge, or with internal gauges to 
increase the bore; but it frequently happens that 
fresh inequalities show themselves after much patient 
labour, making success dependent on chance as well 
as on skill and care. It is probable that steel will 
ultimately come into use for making gauges on account 
of the greater homogeneity of that material, and expe- 
riments are likely to be made in this direction after the 
completion of the new steel works of the Whitworth 
Company. Exact measurement and precision of work 
are not the only advantages which have been gained 
through the first production of a true surface. We 
have acquired a better knowledge of the molecular 
state of metals and of the changes they undergo under 
the influences of gravitation, temperature, and other 
hysical conditions. In making the surface plates it 
has been discovered that cast iron will bend by its 
own weight, and change its form whenever a change 
of the points of its support takes place. No practi- 
cable amount of thickness will compensate for this 





result of its elasticity, and the only means found by 
Mr. Whitworth for keeping his surface plates true is 
to support them on three points only, and rib the 
whole plate so as to equalise the strength with reference 
to those three points. The plate by these means be- 
comes independent of the surface upon which it is 
meer’, since three points will always place them- 
selves in the same way asif resting upon the mathema- 
tical plane, which can be laid through them. After 
planing the surface plates, they have been found out of 
truth when removed from the planing machine. This 
is due to the removal of the skin from their surface, 
which disturbed the balance of internal strains in the 
material arrived at when set after being cast ; and it has 
taught ee the lesson that castings must be set 
afresh in the planing machine before the finishing cut 
is put on to allow for the “ warping” and “twisting” 
caused by removal of the outer skin. Even the 
method of bolting the casting to the table or gripping 
it in the vice upon the planing machine shows an effect 
when it comes to the question of real precision. A 
surface made true in a horizontal position will not 
remain so when considerably inclined. A cylinder 
bored out vertically will acquire an elliptical bore when 
placed with its axis in a horizontal position. A long 
cast-iron cylinder, measured in the horizontal position 
it occupies in the lathe, will be found shorter when 
placed upright, and out of the straight line when left 
horizontal, supported only at the ends. To be aware 
of the extent to which engineering work is liable to 
inaccuracy through the different accidental causes com- 
bining against truth—to be able to reduce the quantity 
of error to an exact figure representing its limit—is 
in itself one of the greatest triumphs of modern en- 
gineering; but the knowledge of the sources of error 
carries in itself the indication of the means for removing 
them or reducing them to that amount of smallness 
which any occasion and the nature of any particular 
work may require. The limits of truth of work and 
the limits of measurement are, of course, mutually de- 
pendent upon each other. We cannot work more cor- 
rectly than we can measure, nor can we measure with 
any more precision or truth than we can give to our 
work. It is believed that we have already arrived at 
those limits which nature herself has drawn, as our 
measurements go beyond the limits of those incessant 
fluctuations which change the absolute dimensions of 
every measurable article from moment to moment, and 
will, therefore, not allow precision to go further. 
When we reach that barrier, we can only guess, but 
not measure, further differences. We judge from the 
appearance of a surface plate that the bright and 
dark spots with which it is covered are just as many 
projections and hollows, but we are unable to arrive at 
a conclusion as to the depth of these inequalities, the 
difference between that spotted surface and a mathe- 
matical plane being discovered by an observed dif- 
ference in the mode of reflecting light and by a 
— of speculation on the causes of this inequality. 

e certainly have no right to predict what limits 
human observations may reach at a future time, yet 
there is some plausibility in the thought that we have 
already arrived at perfection in measuring and in me- 
chanical truth or precision. 





A ROYAL COMMISSION ON WATER 
SUPPLY. 

A commission has been recently appointed by 
her Majesty for the purpose of investigating the 
sources of water supply in the higher districts of 
England and Wales, and for ascertaining the manner 
in which the pure and unpolluted water furnished by 
such districts can be collected and stored, either by 
the aid of natural lakes or artificial reservoirs, so as 
to be available for the use of large towns. The commis- 
sion is to consist of the Duke of Richmond, Sir John 
Thwaites, Colonel Harness, R.E., C.B., Mr. Alderman 
Phillips, Mr. Thomas E. Harrison, M. Inst. C.E., and 
Mr. Joseph Prestwich. Mr. Prestwich’s investigations of 
water-bearing strata are well known, and there is no 
doubt but that his great experience will prove a 
valuable aid to the commission. The commission are 
to report not only from which source of supply they 
consider it best that the water for the metropolis and 
its suburbs should be derived, but also how a supply 
from other sources can be best distributed amongst the 
principal towns of the kingdom. 








Lonpon To Honc-Kone vid PANAMA.—The new American 
steam line established between San Francisco and China will, it 
is said, shorten the route between England and Hong-Kong con- 
siderably, from five to ten days’ voyaging being saved. Between 
New York and Hong-Kong the distance can now be travelled by 
his route in from forty to forty-five days. The line is supported 
by a large Government mail subsidy. ° 





LITERATURE, 


Useful Information for Engineers. Third Series. As 
comprised in a Series of Lectures on the Applied Sciences, 
and on other kindred Subjects; together with Treatises on the 
Comparative Merits of the Paris and London Interna- 
tional Exhibitions, on Roofs, on the Atlantic Cable, and on 
the Effect of Impact on Girders. By Witu1amM Fair- 
BAIRN, Esq., C.E., LL.D., F.R.S., &c., &e. London. 
Longmans, 1866. 

Attnouen this work, with the exception of some 
extracted portions, is from Mr. Fairbairn’s own pen, it 
1s IM a great measure a collection of various lectures, 
reports, and professional papers previously published 
by him, and of which the subjects are indicated in the 
title, which we have transcribed in full. The whole is 
inscribed to Lord Brougham. Of the six lectures 
delivered before various literary and scientific institu- 
tions, they were, as the authur observes, “almost ex- 
“ clusively intended for the moral and intellectual im- 
“* provement of the engineer and artisan.” They are 
upon “The Applied Sciences,” “The Present State of 
Progress in Science and Art,” “On Labour—its In- 
fluences and Achievements,” “ On Literary and Scien- 
tific Institutions,” “On Fresh Principles, and the 
Thickness of the Earth’s Crust Experimentally Consi- 
dered,” and “On Iron and its Appliances.” While these 
lectures are popular, they contain a great deal of the 
soundest and most useful knowledge, and they express 
also a higher epee | andaChristian feeling forwhich 
we do not lookin more formal papers. The papers on the 
Paris and London Exhibitions do not of course have 
especial present interest; but the paper on roofs (in 
which Mr. Carl Wesseley’s excellent paper, read at the 
Society of Engineers, is largely quoted from, and in 
which ENGINEERING is oddly misnamed the “ Jour- 
nal of Engineering”) will be especially valuable to 
many young engineers, and to others of older growth. 
The paper recording the experiments, in which Mr. 
Fairbairn took part, upon the Atlantic cable, is very 
complete ; and although its substance appeared long 
since, it is fitly preserved in its present form. We may 
say the same of the paper on the effects of impact on 
girders. With that large class who are constantly 
seeking authoritative information, in a simple and 
easily intelligible form, upon the various subjects 
treated, the work will meet with, as it deserves, much 
and long-continued favour. 








Iron Trestinc Ar Cuaruam.—The Times makes the fol- 
lowing guarded announcement:—“ During the last few weeks 
considerable quantities of the plate iron sent into Chatham 
dockyard by tne contractors supplying that establishment have 
been rejected by the officials, on the ground of its alleged in- 
ferior quality and its failing to reach the standard of excel- 
lence insisted upon. The contractors have appealed to the 
Admiralty on the subject, and, after a long correspondence 
and numerous official reports, their lordships have upheld 
the decision of their officers. The standard of exceilence 
insisted upon the Admiralty is that the plate iron 
shall stand a pressure of from 20 tons to 22 tons to the 
square inch with the grain, and 18 tons to 20 tons against the 
grain—a degree of excellence which, under the trials with 
the apparatus in use at Chatham, the iron rejected ‘has failed 
to attain. ‘The contractors, however, assert that the iron 
thus rejected is superior to the standard laid down, and refuse 
to submit to the dockyard tests, which, they contend, are 
not to be relied on, inasmuch as the testing apparatus is im- 
perfect. In proof of this they have placed in the hands of the 
Admiralty reports from two of the most eminent iron-testers, 
in which the samples of iron rejected by the dockyard 
officials were, on being tested by them, found to be of even better 
quality than the standard required by the Board. Private and 
perfectly independent tests have likewise been made, and again 
the results have been adverse to the ruling of the Admiralty 
officials, Under these circumstances the firm more particularly 
concerned has intimated the intention of commencing legal pro- 
ceedings against the Admiralty for the heavy loss they have 
sustained. 

STEAM FROM SouTHAMPTON TO New York.—The Ameri- 
can paddle steamers Fulton and Arago, plying between Havre, 
Southampton, and New York, are to be sold, notwithstanding 
that the Paris Exhibition traffic is so soon to commence. But 
it is reported from New York that a powerful company is to 
be formed there to build and work a line of seven large steamships 
on the same station. It is given out, too, that a Greenock 
firm—presumably Messrs. Caird and Co.—have concladed a 
contract for seven large steamers for a:company formed under 
the auspices of the Prussian.Government, to establish a new 
service between Germany and the United States. . 

PortsmMoutTH DockyArp ExtTEension.—Tuesday being the 
first day of the year 1867, the formal commencement of the great 
works for the extension of Portsmouth Dockyard was made by 
the contractors, Messrs. George Smith and Leather. Mr. W. 
Scamp, C.E., Deputy Director of Engineering and Architec- 
tural Works to the Admiralty, the designer of the plan, with 
its docks, basins, workshops, &c., for the extension of the dock- 
yard, inspected the ground on Wednesday, in company with the 
contractors. The works will cost 1,500,0002. 

Prussian Rattways.—The construction of railways from 
Harburg, opposite Hamburg, to Stade and Cuxhaven, and from 
Nordhausen, in Central Germany, to Erfurt, will be immediately 
proceeded with. 
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MILITARY RAILWAYS. 


Danret Craic McCaLLum ran away, at an early age, from 
his father, who was a small trad at Johnstone, near Glas- 
gow. Daniel went to the States, and, from a position which he 
gained in a large timber works, soon became a bridge-builder, 
and afterwards constructed many of his ‘‘ patent inflexible arch- 
truss bridges,” as described in Mr. Mosse’s paper, read four years 
ago at the Institution of Civil Engineers. Mr. MeCallum after- 
wards became superintendent of the Erie Railway, a post which 
he occupied for a time until his somewhat arbitrary management 
led the enginemen to strike, soon after which he resigned, and 
Mr. Minot, the former manager, returned. Still later, Mr. 
McCallum was military director of railways during the civil war, 
and had at one time 25,000 men, 2100 miles of railway, 419 
engines, and 6330 wagons under his command. From his late 
report to the Seeretary of War we extract the following: 

“The fact should be understood that the management of 
railroads is just as much a distinet profession as is that of the 
art of war, and should be so regarded. 

“ The difficulty of procuring a sufficient force of competent 
railroad men, both in the construction and transportation de- 

ments, was almost insurmountable, Owing to the peculiar 
nature of the service, and the rapid expansion of the railroad 
system, the supply of railroad operatives in the country has 
always been limited; many had entered the army in various 
positions, thus diminishing the actual number in civil life, while 
the stimulus imparted by the war to the business of northern 
railroads had greatly enhanced the value of the services of those 
who remained at their posts, thus rendering the home demand 
for skilful labour far in advanee of the supply. When the large 
number of men necessary to equip these military lines were 
sought for, it was extremely difficult to induce those who were 
really valuable to leave secure positions and enter upon a new and 
untried field of action. 

“ The difference between civil and military railroad service is 
marked and decided. Not only were the men continually ex- 
posed to great danger from the regular forces of the enemy, 
guerillas, scouting parties, &c., but owing to the circumstances 
under which militarv railroads must be constructed and operated, 
what are considered the ordinary risks upon civil railroads are 
vastly increased on military lines. : ; ; 

‘The hardships, exposure, and perils to which train men 
especially were subjected during the movements incident to an 
active campaign were much greater than that endured by any 
other class of civil employés of the Government—equalled 
only by that of the soldier while engaged in a raid into the 
enemy’s country. It was by no means unusual for men to be 
out with their trains from five to ten days, without sleep, except 
what could be snatched upon their engines and cars while the 
same were standing to be loaded or unloaded, with but scanty 
food, or perhaps no food at all, for days together, while con- 
tinually occupied ina manner to keep every faculty strained to 
its utmost. Many incidents during the war, but more especially 
during the Atlanta campaign, exhibited a fortitude, endurance, 
and self-devotion on the part of these men, not exceeded in any 
branch of the service. All were thoroughly imbued with the 
fact, that upon the success of railroad operations, in forwarding 
supplies to the front, depended, in great part, the success of our 
armies; that although defeat mignt be the result, even if sup- 
plies were abundantly furnished, it was evide nt there could be 
no advance without; and I hazard nothing in saying, that 
should failure have taken place either in keeping the lines in re- 
pair, or in operating them, General Sherman’s campaign, instead 
of proving, as it did, a great success, would have resulted in 
disaster and defeat; and the greater the army to supply, the 
more precarious its position. Since the end of the rebellion, I 
have been informed by railroad officers who were in the service 
of the enemy during the war, ‘ that they were less surprised at 
the success of General Sherman, in a military point of view, 
than they were at the rapidity with which railroad breaks were 
repaired, and the regularity with which trains were moved to 
the front;’ and it was only when the method of operating was 
fully explained that it could be comprehended. 

“In the beginning of the war military railroads were an ex- 
periment; and although some light as to their management had 
been gleaned by the operations of 1862 and 1863, yet so little 
progress had been made, that the attempt to supply the army of 
General Sherman in the field, construct and reconstruct the 
railroad in its rear, and keep pace with its march, was regarded 
by those who had the largest experience, and who had become 
most familiar with the subject, as the greatest experiment of all. 
The attempt to furnish an army of 100,000 men and 60,000 
animals with supplies from a base 360 miles distant, by one line 
of single-track railroad, located almost the entire distance 
through the country of an active and most vindictive enemy, is 
without precedent in the history of warfare, and to make it suc- 
cessful required an enormous outlay for labour and a vast con- 
sumption of material, together with all the forethought, energy, 
patience, and watchfulness of which men are capable. 

“* This line, from the fact of its great length, was imperfectly 
guarded, as troops could not be spared from the front for that 
purpose. This rendered the railroad service one of great risk 
and hazard, and at times it was only by the force of military au- 
thority that men could be held to service. As an item showing 
the real danger attending military railroad operations, it may be 
stated that during the last six months of the fiscal year ending 
June 30, 1365, the wrecking train picked up and carried to 
Nashville 16 wrecked locomotives and 294 car-loads of car- 
wheels, bridge iron, &c. These wrecks were caused by guerillas 
and rebel raids. : 

“The Chattanooga and Atlanta or Western and Atlantic 
Railroad extends from Chattanooga to Atlanta, 136 miles, with 
a branch from Kingston to Rome 17 miles long. - 

“The reconstruction and maintenance of this line was, in 
many respects, the most difficult of any military railroad opera- 
tions during the war. By it the Confederate army under General 
Johnston made its retreat from Buzzard Roost to Atlanta; and 
in falling back from one strong position to another, it did such 
damage to the road as was supposed would delay or prevent 
Sherman’s pursuit; but in this it was unsuccessful. However 
great the damage done, it was so speedily repaired that General 
Sherman soon ceased to fear any delay from this cause, and 











made his advance movements with perfect confidence that the 
railroad in his rear would be ‘all right. 

‘* Being, from the nature of the case, entirely ignorant of the 
obtacles to be encountered at each advance, the construction 
force was at all times prepared for any emergency—either to 
build bridges of formidable dimensions, or lay miles ef track, or, 
perbaps, push back to some point on the line and repair damages 
done by guerillas or raiding parties. These attacks on the line 
to the rear were of such frequent occurrence, and often of so 
serious a character, that to insure speedy repairs it became ne- 
cessary to station detachments of the construction corps at 
various points along the road, and also to collect supplies of eon- 
struction materials, such as iron, rails, chairs, spikes, cross-ties, 
and bridge timber, at points where they — be comparatively 
safe and easily obtained when required. These precautionary 
measures proved to be of the utmost importance in keeping the 
road open. 

“ The detachments stationed along the line were composed of 
bridge-builders and track-layers, with an ample supply of tools 
for ali kinds of work. Each detachment was under the command 
of a competent engineer, or supervisor, who had orders to move 
in either direction, within certain limits, as soon as a break oc- 
curred, and make the necessary repairs without delay, workin 
day and night when necessary. Under this arrangement small 
breaks were repaired at once, at any point on the line, even 
when the telegraph wires were cut, aud special orders could not 
be communicated to the working parties. When ‘big breaks’ 
occurred, one or more divisions of the construction corps were 
moved as rapidly as possible thereto, either from Chattanooga 
or the front. Construction trains, loaded with the requisite tools 
and materials, were kept ready at each end of the road to move 
at a moment's notice. 

“ Guerillas and raiding parties were more or less successful 
in destroying portions of track during the whole time we held 
this line; but the crowning effort was made by the enemy in 
October, 1864, when Hood, getting to Sherman’s rear, threw his 
whole army on the road—first at Big Shanty, and afterward 
north of Resaca—and destroyed in the aggregate 354 miles of 
track and 455 lineal feet of bridges, killing and capturing a large 
number of our men. Fortunately, however, the detachments of 
the construction corps which escaped were so distributed, that 
even before Hood had left the road two strong working parties 
were at work, one on each end of the break at Big Shanty, and 
this gap of ten miles was closed, and the force ready to move to 
the great break of 25 miles in length north of Resaca as soon as 
the enemy had left it. The destruction by Hood’s army of our 
depéts of supplies compelled us to cut nearly all the cross-ties 
required to relay this track, and to send a distance for rails. 


The cross-ties were cut near the line of the road, and many of 


them carried by hand to the track, as the teams to be furnished 
for hauling them did not get to the work until it Was nearly 
completed. The rails used on the southern end of the brea 
had to be taken up and brought from the railroads south of At- 
lanta, and those for the northern end were mostly breught from 
Nashville, nearly 200 miles distant. 

“ Notwithstanding all the disadvantages under which the 
labour was performed, this 25 miles of track was laid and the 
trains were running over it in seven and a half days from the 
time the work was commenced. 

‘The economy so commendable and essential upon civil rail- 
roads was compelled to give way to the lavish expenditure of 
war; and the question to be answered was not, ‘ How much will 


” 


it cost ?’ but rather, ‘Can it be done at all at any cost? 


THE GREAT LAKES OF AMERICA. 

Tue great American lakes, commonly supposed to be tideless, 
although they have a feeble diurnal tide of a few inches, are also 
supposed to have an almost unalterable level. The engineer of 
one of the most important railways abutting upon these lakes 
writes us, however, as follows: 

“ The variation in level of our western lakes seldom takes 
place suddenly, except when a violent gale blows. A severe 
westerly wind, lasting for upwards of twenty-four or thirty-six 
hours will keep up the waters, at Buffalo, for instance, fully 
4 ft., and at Detroit fully 2 ft. But the variation of level to which 
I reterred is somewhat of a puzzle in the physical geography 
of this Continent, inasmuch as the waters do not seem to rise 
or fall directly in consequence of unusually wet or dry seasons in 
the region of the northern Jakes; but they seem to recede 
steadily for a year or two, and again rise during another series 
of years—the extreme difference being some 4 ft., as I said. I 
have an accurate register taken daily in Toronto ‘harbour for 
many years, of which I may send you a copy.” 


Jorst Stock Compantes.—From an account just published 
of the joint stock companies brought out during the year 1866, 
we find that these companies represent collectively authorised 


capital amounting to 10,295,000/ The amount of capital 
offered was 7,920,000/., whilst the total deposit paid 2,052,5002., 
and it is very doubtful whether anything like the total amount 
of capital has been subscribed. The total number of companies 
started was forty-four of which number only four were railway 
companies. The total depreciation of the value of joint stock 
property during the year 1866 can scarcely be estimated; but 
a comparison of the prices of the ordinary stocks of the prin- 
cipal railway companies on December 31, 1866, with the corre- 
sponding prices on December 31, 1865, shows a depreciation 
varying from 22 to 3 pervcent., the average depreciation being 
64 per cent. As an evidence of the mania which has existed 
during the last few years for joint stock enterprise, we may 
add that during the last four years—from 1863 to 1866 inclu- 
sive—876 joint stock companies were started, the total amount 
of authorised capital being 373,230,500. The mania is now 
over, however. 

An AMERICAN Inonciap.—The iron-armoured steam- 
frigate New Ironsides, one of the largest and most effective 
vessels of the American navy, has been burnt at League Island, 
near Philadelphia, and is a total loss, She was built of wood, 
and was iron-plated, measured 2386 tons, American measure- 
ment, was 232 ft. long, and carried sixteen Il-in, Dahlgren 
guns, and two 200-pounder rifled Parrott’s. 





THE MANAGEMENT OF THE FIRE AT THE 
OAKS COLLIERY, BARNSLEY. 
To THe Eprror or ENGINEERANG. 

Smm,—Though long leading articles on such terrible disasters 
as the recent colliery explosions at Barnsley and Talk-o'-the- 
Hill are doubtless out of place in your columns, unless the cata- 
strophe is evidently due to the neglect of some canon of engineer- 
ing construction or of sound prineiples of working, and not to 
mere carelessness, the consideration, on the other hand, of the 
efficiency and propriety of the measures adopted at 
after the first explosions to extinguish the fire in the pit falls, I 
think, within the strictest limits of fair professional criticism, 
and it is strange that no public attention - yet been called to 
the “7 grave defects of the plan of attacking the fire actually 
adopted by the engineers in charge. 

The following is a brief outline, as correct as can be gathered 
from the e and somewhat contradictory reports that have 
been published in the newspapers, of the arrangement of the 
workings at the Oaks Colliery, Barnsley, and of the course pur- 
sued after the two explosions, on Thursday morning, Dec. 13th 
by which the lives of Mr. Jeffeock and the other members of 
the exploring party were sacrificed, with but one almost miracu- 
lous exception, 

It would appear that the bed of coal worked at the Oaks lies 
at a considerable depth from the surface, and dips at a steep 
ineline. It has been opened up by three shafts; the two down- 
casts, which are also the drawing shafts, are within a few yards 
of each other at the point to which the workings converge; the 
upeast or furnace-shaft stands about 400 or 500 yards dis- 
tant, and rises from a higher level in the seam. The present 
workings are chiefly to the dip of the coal, the portion of the 
bed sloping upwards from the level of the foot of the winding 
shafts having been almost worked out. 

The first explosion occurred about 1 p.m. on Wednesday, De- 
cember 12, the second at 9 a.m. on Thursday at all the shafts, 
and the third, at the down-casts, fifty minutes later, In the 
course of Thursday evening, a dense smoke, accompanied by 
volumes of sparks, Bae to issue from the No. 2 winding shaft, 
and at the same time the furnace shaft became a downcast; at 
5 a.m. on Friday, Samuel Brown, the sole survivor of the 
exploring party, was brought up alive from No. 1 shaft, the 
gentleman who rescued him reporting that a large extent of the 
coal near the foot of the shaft was on fire, but it would appear 
that some faint hope was still entertained that there might be 
one or two yet alive in the mine, and in the course of Friday the 
cages were several times lowered to the bottom of No. 1 winding- 
shaft and the furnace shaft, which were the two shafts then 
acting as downcasts; these hopeless attempts were abandoned 
after 7 p.m. on Friday. During all this time smoke continued 
to issue from No. 2 shaft, and several explosions occurred in the 
course of Friday night and Saturday. Soon after nine on 
Saturday morning preparations were made for filling up the 
furnace shaft, and the work was commenced at 1 P.M., and con- 
tinued night and day, amid explosions of greater or less violence, 
until Monday morning. By 9.20 a.m. on Monday 500 tons of 
spoil had been thrown down the furnace shaft, and, in all, twelve 
explosions had oceurred. In the course of Monday afternoon 
the adjourned meeting of engineers decided to close No. 1, the 
other shaft that was acting as a downcast, as well as the furnace 
shaft, and the meeting was again adjourned for a week. Two 
explosions occurred on Monday afternoon, and others at intervals 
until Wednesday or Thursday. By Saturday the furnace shaft 
had been filled up to the extent of 117 yards from the bottom, 
and the No. 1 winding shaft to the height of 92 yards, nearly 
4000 tons of spoil had been thrown down the two shafts, and on 
the top had been placed a layer of fine puddled ciay 5 yards thick. 
Ou Sunday the stopping in the furnace shaft had sunk 3 yards, 
and there was a large quantity of water on the top. The 
adjourned meeting of engineers was again held on Monday, De- 
cember 24th, and it was then decided to fill up No. 1 shaft toa 
still higher level, and also to close the remaining shaft, No. 2, 
inserting, according to some accounts, a 3 or 4 in. pipe in the 
stopping, “ to draw off the gas.” While the engineers were on 
the pit bank, a dull muffled sound was heard below, which some 
of the number believed to be another explosion in the workings. 
The last authentic intelligence of the state of the pit, in the 
Times of Saturday, is that on Friday, the 28th, the No. 2 pit 
was in the same state as a week previous, though there was, if 
anything, rather jess smoke from it, so that by Friday, at any 
rate, the fire had not been extinguished. Other reports state 
that it is now thought probable that it will not be necessary to 
resort to the more desperate expedient of flooding the mine, 
indeed, this would be almost equivalent to giving up the colliery, 
as the expense of clearing the workings afterwards would be so 
great; but it is evident from the mere fact that the meeting of 
the 24th December was adjourned for a fortnight, that even if 
the fire is got under without flooding the workings, the engineers 
in charge have no hope of re-opening the pit within a period to be 
reckoned rather by months than by weeks. 

The evident intention in this method of attacking a pit fire is 
to prevent all access of air, and leave the fire to die out in an 
atmosphere of choke-damp of its own making. But, as will be 
seen from the very tedious and costly plan of closing the shafts 
adopted at Barnsley, it is extremely difficult to make a perfectly 
air-tight stopping, and, in a pit communicating with the surface 
by several shafts, if there is the least leakage, the difference of 
temperature in the shafts or between the shafts and the workings, 
if the latter are not on a dead level, will tend to establish a natural 
ventilation, and will maintain a coustant suction on the stoppings, 
drawing through sufficient air to keep up a smouldering fire, espe- 
cially in a confined space where the heat is but very slowly con- 
ducted away from the burning mass, Even in the case of a pit with 
but one shaft, the leakage through the ground might often be 
sufficient to establish a slow upward or downward current 
through the stopping, and maintain indefinitely a smouldering 
fire in the workings. 

In fact the only circumstances in which a pit fire could be 
certainly and readily put out by closing the shatts te keep out 
air would be those of a bed of coal giving off so much gas, eit het 
fire-damp or choke-damp—anything free from oxygen—that on 
stopping the shafts there would be an outward pressure at every 
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crevice; but this isa case seldom or never met with, and were 
the effici of the method, as carried out at Barnsley, even 
absolutely certain, a plan so costly and laborious that those who 
adopt it hesitate in a case of the utmost urgency for three days 
before they take it up decidedly at all, and for ten days before 
putting it thoroughly in force (for the decision to close No, 1 
shaft was only arrived at on December 17, and to close No, 2 on 
December 24), such a system is surely self-condemned. 

In striking contrast to the clumsy inefficiency of this ‘‘ brute 
force” plan of attacking a colliery fire stands another well- 
known system, successfully practised many years ago by Mr. 
Russell Gurney, that of forcing a current of cold and wet choke 
damp through the mine by a fan or a steam jet. This “ 
operation effects at once and directly the whole aim of the 
method of closing the shafts (to surround the burning mass 
with an atmosphere of choke-damp), and with the utmost cer- 
tainty, for, from the moment that the current of choke-damp is 
turned down the shaft, all entrance of air may be prevented 
more effectually by maintaining a slight outward pressure at 
every opening than by any plan of stopping the shafts, though 
carried out even more laboriously than at Barnsley, and in the 
strong current of cold wet gas that is maintained through the 
mine, the ignited masses cool down far more rapidly than in the 
stagnant atmosphere of a closed pit. The choke-damp used is 
simply the mixture of nitrogen and carbonic acid, free from 
oxygen, in other words, the smoke or waste gases resulting from 
the combustion of coal or coke in a boiler fire or other furnace 
— no supporter of combustion, it at once puts out fire 
as certainly as water, though, of course, the hot embers are not 
so instaneously quenched, but only cool gradually as stones or 
other incombustible bodies cool in air. One ton of coke, esti- 
mated as pure carbon, will produce in burning 13.7 tons of choke- 
damp, equivalent at the temperature of 62° Fahr., and under 
the ordinary pressure of the atmosphere (14,7 1b. per square 
inch), to 374,000 cubic feet, or sufficient to fill 5190 yards of a 
level 6 ft. high and 4 ft. wide. From these data the quantity of 
fuel that must be burned to flood a given mine with choke-damp 
can be readily estimated. No mote has been taken in this calcu- 
lation of the proportion of carbonic acid that would be dissolved 
and washed out of the gas by the water used in cooling; but, on 
the other hand, the temperature of the workings will usually be 
higher than 62° Fahr., and the amount of choke-damp generated 
by the fire in the mine itself is also neglected, so that on the 
whole the figures are sufficiently accurate for any rough estimate 
that may be required. 

The case in which Mr. Gurney applied this elegant and 
scientific method was that of a fire in a coal pit at Clackinannan, 
near Stirling, which had been burning for thirty years, in spite 
of all efforts made to check its progress, and extended over a 
space of twenty-six acres. The place went by the name of the 
“burning waste of Clackmannan,” and the earth round the 
burning mass was so completely heated through that the field 
above formed a natural hot-bed, and was used for growing earl 
vegetables, yet by maintaining a current of choke-dam oun 
the mine for only three weeks, it was completely cooled down, 
and the fire effectually stopped. 

Bearing these facts in mind, is it too much to say that if this 
simple plan had been adopted at once at the Oaks colliery as 
soon as all hope was abandoned of gaining access immediately to 
the bodies of the victims of the first explosions, a few hours 
should have sufficed to complete the necessary arrangements, all 
fire would have been extinguished in the pit within one day, or 
as soon as the choke-damp had filled the workings, and explo- 
sions would have then become impossible. In a few days the 
ignited fuel would have been cooled down, for the fire had then 
gained no firm hold, and the pit might have been entered safely, 
and examined throughout within the week. 

To carry out in practice the method of extinguishing a pit fire 
by forcing in choke-damp, a temporary flue might be run from 
the chimney flue of the boilers to one of the downcast shafts, 
and a steam-jet turned into it of sufficient size to deliver at a 
good pressure all the steam the boilers can make. Thi flue 
between the boilers and the jet might be built with walls of 
rough brickwork or rubble-stone, and covered with old iron 
plates or sheets; and beyond the steam jet it might be best and 
most quickly knocked up of wood, no special care being required 
to make the joints tight, as an outward pressure would be always 
maintained in it between the jet and the shaft, and leaks could 
be easily detected and stopped. As soon as these arrangements 
are complete and the jet in full action, the new flue should be 
connected to the chimney flue of the boilers, and the communi- 
cation with the chimney cut off. The products of combustion 
from the boiler fires will then be forced by the steam jet down 
the shaft. The boilers should be carefully fired to prevent any 
admixture of unburned air with the choke-damp, the fires being 
so managed that the products of combustion should contain 
rather a trace of carbonic oxide than any free oxygen. If the 
boiler fires should not make sufficient choke-damp, special tem- 
porary furnaces might be soon run up; but the boilers, to save 
time, would be always the first resources. The choke-damp 
should be cooled thoroughly between the steam jet and the shaft 
by water, in the form of spray or rain, and the casing round the 
mouth of the shaft should be covered by a loose lid of wood or 
sheet iron, in the form of a tray not more than five or six inches 
deep, perforated with small holes so as to send a shower-bath 
down the shaft, still further cooling the gases and assisting their 
descent, while the cover, being loose and light, might be thrown 
off easily, should an explosion occur before the workings were 
filled with choke-damp, without injury to the rest of the array ge- 
ment. The upcast sbafts should be loosely covered over so as to 
maintain a pressure equal to one or two inches of water at every 
opening, and the current of choke-damp should be maintained 
until the pit is sufficiently cooled down, Either coal or coke 
may e burned to generate the choke-damp; but the latter is 
the more advantageous, as the gases produced from it are free 
from smoke, so that, in using it, the complete extinction of the 
smoky coal fire in the mine may be at once known by the dis- 
appearance of smoke in the gases escaping from the upcast 
shafts. 

The progress of the cooling may be measured by noting each day 
the difference of temperature between the downcast and the upcast 
shafts near the bottom, and when it has proceeded far enone 
it is only necessary to stop the supply of choke-damp and let 
air enter the mine instead; the workingmay then be safely en- 





tered, and the damages caused by the fire and explosions at 
once repaired withont further expense or loss of time. If any 
doubt should be entertained of the complete extinction of the 
fire, it might be set at rest by any e temperature of the 
b>. during the first day or two days after the readmission 
of air. If it should rise at all, or if any smoke should appear 
from the shafts, it would be evident that the fire was not yet 
out; if not, the mine might be considered safe. 

Among the more evident advantages of this plan of attack- 
ing a colliery fire, may be mentioned the very trifling cost of 
the operation compared with that of an tive method of 
closing the shafts, and the great facility that the ordinary ap- 

liances of a colliery offer for putting it in action within a few 

ours of the first alarm. The nature of the gases that are 
being forced down the shaft can be tested at any moment by 
allowing a little to blow off at the top, and the management of 
the fires altered if the choke-damp is found to contain any sen- 
sible amount of unburned air, while the pressure maintained 
throughout the workings renders it impossible that any gases 
can gain access to the mine except those forced in by the steam 
jet. The operation is thus entirely under the command of the 
engineer in charge, and as the shafts are only loosely covered 
over by boards or tarpaulins, the temperature at the bottom of 
each may be measured regularly day by day. The plan of 
flooding a pit with water, the only method of putting out a 
fire that can compare in efficiency with that of filling it with 
choke damp, has been considered a desperate remedy, on ac- 
count of the time required to fill and empty the workings and 
the great expense involved, and the injury done to the roof 
and floor of the seam, especially if they are formed of soft 
friable shale. 

Another advantage of Mr, Gurney’s plan is, that the workings 
must evidently be cooled down far more quickly by the constant 
current of cold wet gas, than if the pit is simply closed, and the 
chief air-ways where, where the fire will probably have gained 
the firmest hold, are the most rapidly cooled. by the regular 
current through the mine any fire-damp is also swept out as it 
is evolved, and not allowed to accumulate as in a closed pit, and 
escaping mixed with a large amount of choke-damp, it will be 
almost or quite incombustible, and cannot gp explode. The 
list of advantages of the system might continued to still 
greater length, but perhaps its strongest recommendation is 
that it is not new. 

I remain, Sir, 
Your obedient Servant, 
Wiuiram Hackney, B.Sc. 

8, Great George-street, Westminster, January 2nd. 





TUNNELLING MACHINERY. 
To THE Epiror or ENGINEERING. 

Sir,—Being a patentee of rock-boring machines, I read your 
account of Messrs. Doering and Sachs’s tunnelling machine with 
great interest. Having been for — of five years very suc- 
cessfully engaged in that branch of the profession, I trust you 
will kindly permit me to bring under your notice the following 
facts which are the actual results of my own experience with 
my patent machines. Before doing so, however, I wish it to be 
distinctly understood that I have not the remotest wish or in- 
tention to bry aay” Messrs. Deering and Sachs’s machine. 

I designed four different kinds ot rock-boring machines, all of 
which have been at work. The second of these was similar in 
many respects to Messrs. Deering and Sachs’s machine. 

The absence, however, of any self-acting mechanical contri- 
vance for the advancement of the boring cylinder at the same 
speed as the tool bores, I found to be a serious defect. Owing 
to the bad light in tunnels, and also the rapidity with which the 
machine must work, viz., 250 to 350 strokes per minute, it is 
nearly impossible for any attendant, be he ever so careful, to see 
how far the tool has advanced whilst boring. This, together 
with the ever-varying speed at which the machine bores, some- 
times 1 in, and sometimes 5 in. per minute, makes any self- 
acting mechanical means to attain this object of the highest im- 
portance. I found, also, in this machine that the parts exposed 
to percussion in the direct line of the blows of the boring-tool 
soon became crystallised from the effect of the very rapid per- 
cussion at which the machine must necessarily be driven, and 
also were liable to very great wear and tear from the rock, quartz, 
and dust. 

These obvious disadvantages induced me to design the follow- 
ing improvements, which are embodied in my last patent, and 
with which my subsequent machines are furnished. 

1st. The boring-cylinder tool advances exactly at the same 
rate as the tool cuts, whether it be Lin. or Sin. per minute. 
This is entirely self-acting, and is accomplished by the pres- 
sure of the same agent which works the tool, advancing the 
cylinder three-quarters of an inch for every three-quarters of 
an inch bored by the tool, the time between these intervals 
being more or less, according to the rate the tool bores. This 
is accomplished with an entire absence of gearing, screws, 
worms, or worm-wheels, &c. 

2nd. The pressure of compressed air employed to advance 
the boring-cylinder forms an air-cushion at the back of the 
cylinder, and receives the percussion arising from the blows of 
the boring-tool. This effectually prevents any crystallisation or 
loosening of any part of the machine exposed to this percus- 
sion. 

3rd. The rotation of the tool is effected through the fixed 
cylinder in lieu of the reciprocating piston. 

4th. The valve with its motion is inside the cylinder, and 
is thus completely protected from the quartz or rock dust. 

5th. The air can be shut off instantaneously, and by self- 
acting apparatus, when the cylinder is advanced to its extreme 
limit, thus relieving the attendant from watching it. 

The addition of these improvements has answered my most 
sanguine expectations; and as a proof of their utility, 1 would 
cite that two of my machines thus constructed have stood a most 
severe test, and have been working day and night for upwards of 
a year, without repairs or renewal of any kind whatever. 

Yours obediently, 

St. Peter’s Ironworks, Ipswich. G. Low. 

[ Mr. Low does not appear to have noticed that the rate of 
feed of or Deering and Sach’s machine és self-adjusting. — 
Ep. E. 





NEW WATER-PROPELLER. 
To THe Eprror or ENGirkeRine. 

Srr,—It seems to be generally considered among engineers that 
the water-jet system, as developed in the Nautilus and Water- 
witch, does not give so much propelling power from an equal 
amount of fuel as an ordinary paddle-wheel or screw engine, and 
that it does not possess any special commercial claims on account 
of economy in first cost, or otherwise, over the marine engine, 

But I claim for my new sytem of water-propulsion great and 
special advantages over all kinds of existing propelling engines, 
on the ground of economy in first cost (because no engine is re- 
quired), and also on account of the very small working expenses, 
because there will be no engine to keep in repair. 

T also claim economy in fuel. And, lastly, I claim for the 
new system the practicability of higher speed than has ever yet 
been accomplished by machinery; because a much ter 
amount of propelling force may be supplied to a fine and light 
berm than is possible by a marine engine in proportion to 
weight. 

Referring to the Waterwitch, it appears that the area of the 
water-jets is equal to 904 square inches, forced by an expenditure 
of ,750 H.P., or say 14 square inches of water-jet per H.P.; 
but the pressure or velocity of the effluent water is not, I be- 
lieve, yet accurately known. I think the pressure will prove to 
be about 4 or 44 Ib. onan inch, and, if so, the reaction or pro- 
pelling force will be about 5§ lb. per H.P.; but, to make a 
comparison upon the basis of some caleulations which have 
appeared in ENGINEERING, I will suppose the recoil force to 
be 7 lb. per H.P., which will be sufficiently near for the 


urpose, 
On the new system, as I before observed, there is no pumping 
engine; the steam-jets do all the work. The steam is used to 
compress, inject, and afterwards (by its superior specific heat) 
expand the compressed air which is admitted on to the surface 
of the water contained in two closed vessel or holders of any 
shape convenient for the vessel to be propelled; and according 
to the volume of compressed air admitted, so will there be a 
discharge of an equal bulk of water at the same pressure 
from the tanks through the discharge pipes. By using two 
holders and a simple arrangement of -the slide valve, a con- 
tinuous discharge is kept up. The refilling of the is ac- 
ss gravitation. 

The water-holders for a bout may be conveniently put under 
In larger vessels they would be 
placed in the vessels’ run, the top of the holders being a little 
above the water-line, the water-jets being discharged through 
short straight pipes, opening through the skin of the stern of 
the vessel, on a level with the bottom of the holders, and there- 
fore under the water line. For turning the vessel about, discharge- 
apertures, controlled by valves, could be provided, opening on 
either side of the vessel, and, for going astern, other holders 
would be carried in the bow. For a boat, one discharge pipe of 
flexible material, would suftice both for propelling or steering, 
the latter being accomplished by merely directing the discharge 
in a direction contrary to that required. 

With the consumption of less than 5 Ib. of fuel an hour (1 
H.P. in a large engine, but only about } H.P. with a single 
H.P. engine), a continuous jet of water can be delivered, so as 
to give a constant towing or recoil force of 14 1b. at about the 
same velocity or pressure as the jet of the Waterwitch; and, 
therefore, I think that I have good grounds for stating that the 
practical propelling effect is superior to anything hitherto ac- 
complished, and also that on a large scale the results would be 
much more favourable, because less loss would then take place by 
condensation on account of there being less cooling surface ex- 
posed in proportion to the increased bulk of hot air. 

In the same manner a much higher pressure may be obtained 
without machinery, but, as the pressure is increased, there is a 
greater loss by condensation, and therefore, when working at 
high pressure, I keep the hot air from coming in contact with 
the cold water (and also then utilize the exhaust pressure), and 
in this manner there is no difficulty in delivering water-jets at 
a pressure of 25 1b. aninch or more; and I think that, with a 
light and fine vessel of sufficient length to keep her trim at high 
speed, fitted with a light and powerful boiler, and working the 
water-jets at rather high pressure - as to reduce the weight 
of water on board as much as possible), that a speed of at least 
thirty miles an hour through still water may be realised. 

The same system is also well adapted for supplying small 
auxiliary powers for sailing vessels at a trifling firey cost, and 
almost nominal expense for fuel. A very small boiler, weight 
} cwt., consuming 5 }b. of fuel an hour, has supplied sufficient 
steam to give a reactionary or propelling force of 241b, by 
water-jets at low pressure, which, 1 believe, would be sufficient 
in a calm to propel a fine vessel of 1000 tons at half a mile or 
more an hour, and even that small amount of propelling power 
would often enable a vessel to get into a breeze; but many 
sailing vessels use large steam boilers for distilling sea water, 
consuming fuel equal to several H.P. If they were fitted on 
this system, the propelling power might be had for nothing 
extra, because the steam would be still availabie for supplying 
the fresh water. 

If either of the losing tea ships (or their boats), on the last 
home race from China, had been supplied with a little boiler and 
water-holders, it would have won the race to a certainty, for all 
the ships lost several days in calms. 

I am, Sir, 
Lilford-road, Camberwell, Your obedient Servant, 
December 29th, 1866. Jas. PARKER. 

[Our correspondent owes it to our readers, whose attention 
he invites, to describe, intelligibly and fully, the principles and 
details of his invention, of which we have had partial but 
somewhat encouraging accounts.—Ep, E.] 


the floor, or under a thwart. 








Tue LILLesHALL CompaAny.—This company has completed 
a pair of shafts at Prior’s Lee, into a mine now known to contain 
ten million tons of coal, but which, being to the east of the 
Shropshire great fuult, had been long believed to be “dead; 
ground.” ‘lwo seams of coal, so close as to be almost one, 
measure together 10 ft. in thickness, Two more shafts are to be 
sunk further east of Prior’s Lee. 
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THE RUMBLE ENGINE. 
To Tue Eprror or ENGINEERING. 


Dear Str,—I find in perusing your article, “‘ Locomotive En- 

jneering in 1866,” certain allusions relative to the engines lately 
} arse by me, and which it will be necessary to correct, at 
least, in such a manner as to prevent misconception. 

It matters very little whether an editor or reviewer shall write 
one way or the other, if stern facts are only given. In the first 

ce, you state they are being designed for the ‘‘ Midland Rail- 
way.” THIS ALLOW ME MOST DISTINCTLY TO DENY. 
I am not aware who has been your informant, but they certainly 
have misinformed you on that point. ' ‘ 

The drawings were shown to you, en passant, just prior to 19th 
October. You were then most anxious for the name of my 
client, which was not supplied, or even permission given to pen 
the article (see page 299 of ENGINEERING, 19th October) ; some 
few facts, however, being inaccurate, I wrote you a letter 
which appeared in yours, October 26th. Now turn to your 
articles, Nos. 42 and 52, and see how differently they read; one 
could hardly fancy them from the same pen. 

In your last, alluding to the wheel base, you state it as 
“19 ft.,” whereas it is 18 ft. 6in., which, with other details, is 
given in my letter inserted at page 323, October 26th, and by 
comparing that letter with your present remarks I am quite ata 
loss to know how or by what rule you have found out that 
engines could be made of the same. power and, at the same 
time, be “far iighter.” It is a well-known rule that to obtain 
adhesive power you must have weight to work with. The 
boiler power is larger than any inside-cylinder engines that I am 
aware of (of late construction). 
memory, that the Great Northern express engines built about 
1863 or ’64 are only 4 ft. external diameter and 10 ft. barrel, 
working at a pressure of 150 lb. The boiler I propose is 
4 ft. 1 in. diameter and 11} ft. long, working at a pressure of 
180 lb, From these results I leave you to form your own judg- 
ment. Surely, in comparing the boiler power as “ only equiva- 
lent to a 22 ton engine,” you have not grounded your assertion 
upon the “ antiquated prejudices” of small tubes. The heating 
surface of firebox is 101 square feet ; it will ‘have, according to 
your statement, 1400 ft. of heating surface for the tubes, which 
would require about 224 tid@¥y.2 inches external diameter, 
with a water space of ,; tft. between each! (that giving 1386 
square feet), and, I presume, there are not many locomotive en- 
gineers who would not condemn this, taking into account the 
pressure, if the proposition did not indeed cause them to smile. 

I must again repeag, the engines in question are not designed 
for the Midland Railway Company; and if they were, I think 
the éompany and the public would have reason to congratulate 
themselves, for, instead of having ‘inside cylinders of great 
weight,” they would possess engines of just sufficient weight only 
for traction, and lighter than others of their size and power (see 
my letter, ENGINEERING, page 323). 

In closing this, I think it well to state that I never enter into 
newspaper controversies, nor do I intend in this case to depart 
from that rule, and at once decline to go further into the sub- 

ject. Ifupon any point in mechanics or engineering, practical 
or mathematical, any of your readers require an opinion, I am 
generally to be found at my chambers; at the same time I 
must say that, although there are certain alterations in my 
engines, contrary to the conventionalities of the present day in 
their details, I have no doubt time will show that the alterations 
made will be found more economical in their results, for there 
is yet plenty of scope for improvement in the details of our 
locomotive practice. 
Wishing you the compliments of the season, 
I am faithfully yours, 
5, Westminster-chambers, S.W., Tnos. W. RumBie. 
January 3rd, 1867. 


[ We had always understood that Mr. Rumble was a com- 
mission agent in the city, for the sale of locomotives and rail- 
way materials, until, in the middle of October last, we received | 
a note from him inviting us tofcall at his new (to us) address, 
where, we were informed, we might see his designs for some 
new express engines. We had occasion to call, the next day, 
upon some gentlemen upon the first floor of the same great pile 
of chambers, and we took the opportunity therefore to mount to 
our corréspondent’s rooms, much higher up. There we were 
shown the drawings we had been asked to see. We were not 
told for whom the engines were designed; but as the gauge was 
4ft. 8}in., we remarked that we presumed they were not 
for the Great Western, and, as the impression was certainly 
conveyed to our mind that they were designed, in good faith, | 
for one of the metropolitan lines, and as we could not believe | 
that either Mr. Ramsbottom, Mr. Patrick Stirling, Mr. Samuel 
Johnson, Mr. William Adams, Mr. Cudworth, Mr. Craven, Mr. 
Martley, or Mr. Beattie could “require an opinion” from Mr. 
Rumble “ upon any point in mechanics or engineering, prac- 
tical or mathematical,” still less designs for locomotives, we 
could only suppose they were for the Midland line; and this 
o—_— has, we find, been adopted by other engineers, who 
inform us that they were encouraged to believe as much from Mr. 
Rumble’s owno tions. We are glad, however, for the sake of the 
Midland shareholders, to have Mr. Rumble’s denial of this, which 





1 believe, speaking from 





he has underscored for capital letters. In neither of our notices 
of these “ designe”—which, after our first, as it will probably be 
our last, experience of Mr. Rumble’s candour, we now presume 
were made merely for his own recreation—have we stated a 
single word which we wish to withdraw, beyond correcting the | 
length of the wheel base, and the statement, of course, that the | 
“ designs” were,made for any company, still Jess the Midland. 
But we may now add that as a design merely—and Mr. Rumble | 
has published it in great detail in The Engineer—we believe it | 
to be injudicious—too heavy for the power, and too long and | 
too stiff for the weight, while we think the boiler would be both 

wasteful of fuel and deficient in steam.—Ep. E.] 





Coat To Lonpon.—6,013,265 tons of coal, or nearly two 
tons per head of the population, were imported into London last 
year. 3,033,193 tons came by sea, and 2,980,073 by railway 
and canal. The latter mode of carriage is rapidly gaining upon 
the former.} 








IRON SMELTING IN THE CLEVELAND 
DISTRICT. 
To THe Eprror oF ENGINEERING. 

Sir,—In connexion with your excellent articles on the above 
subject, I beg permission to ask the following questions, hoping 
that some gentleman or other in the Cleveland district will 
favour me and your numerous readers with the information 
desired : 

What is the specific gravity of the Cleveland ore before and 
after calcination ? 

When the raw ore is thrown roughly into heaps, trams, or 
barrows, how much does it average in weight per cubic foot? 
and, similarly, how much does the calcined ore weigh? I know 
no answer absolutely correct can be given to the two last 
questions, but I merely wish to know what is generally accepted 
as correct. 

What is the specific gravity of the South Durham coke used, 
and how much does it weigh per cubic foot when in heaps? 
And how much coal does a ton of this coke represent ? 

I have heard in South Wales that the Cleveland smelters have 
a great advantage over South Welsh smelters in the matter of 
strong coke. It is urged there as an objection to following the 
enterprising Yorkshiremen in high furnaces. 

I should like to know if this objection is sound or otherwise. 
Some smelters in Cleveland may have had practice in South 
Wales, and they would be able to give a correct opinion on this 
point. 

I should like to know how long the materials generally re- 
main in the Cleveland furnaces from the time of charging a 
given portion of ore to the time it comes down to the tuyeres. 
You have mentioned that the ore is about 24 days, equal to 60 
hours, in passing through the calcining kiln. 

Dr. Percy, in his “ Metallurgy,” gives excellent analyses of 
several samples of Cleveland ores, but I have not met with an 
analysis of the limestone commonly used with them. An 
analysis of limestone (or of the .lime, if the stone is first 
a yo and another of a calcined ore, with the relative amount 
of each, as actually charged to any furnace, would enable your 
readers to form an opinion of the chemistry of the Cleveland 
smelters. I fully expect that in this particular they are before 
South Wales, as they certainly are in engineering design and 
economy of material, so clearly shown in your illustration of Mr. 
Gjers’s blast furnace in last week’s paper. I don’t think there 
is any furnace in South Wales which will compare favourably 
with this one. 

Is calcining the limestone prior to charging to the blast furnace 
practised at Cleveland ? 

Is there a single standard of charge adopted in the Cleveland 
district, or does each furnace manager set up his own coke 
unit or standard—of course varying his weight of ores and 
flux to suit circumstances? [I believe there is nothing approach- 
ing uniformity of opinion in South Wales as to the best weight 
of charge for | given blast furnace. 

When a set of calcining kilns are to be built in South Wales, it 
is a matter of thousands of tons of stones and hundreds of perches 
of masonry, including often not a little stone-dressing for quoins 
and arches. I think Mr. Gjers’s kilns should be studied by fur- 
nace engineers in the principality, but I grant there are cases 
where it is not so suitable as the old-fashioned form used in 
Wales, as, for instance, where the ground behind the furnaces 
slopes up well, and upon which kilns can be built and supplied 
by locomotives without the aid of hoists. 

I should like to know if the kiln you have illustrated, and 
above referred to, is a type of the kiln in common use in York- 
shire. 

I am, Sir, yours, &c., 

January Ist, 1867. 8. S. 


CiypE SHIPBUILDING IN 1866.—In 1865, the number of ves- 
sels built was 263, representing a total of 151,998 tons and 23,857 
horse power, while there were building or contracted for 185 
vessels, with a tonnage of 140,548, and 18,750 horse power, 
making in all 448 vessels, 29 2,546 tons, and 42,607 horse power. 
This year the returns show a considerable falling off, especially 
as regards vessels in hand. There have been built, excluding a 
few fishing and other boats of unimportant character, 239 ves- 
sels, representing a total of 132,619 tons and 16,974 horse 
power; while there are building or contracted for 109 vessels, 
with a tonnage of 81,511 and 9337 horse power—making in all 
348 vessels, 214,130 tons, and 26,311 horse power. This shows 
a decrease from 1865 of 100 vessels, 78,416 tons, and 16,296 
horse power. 

Tae Merropouitan Fire Bricape.—The steam force of 
the above brigade has been this week increased by three of 
Messrs. Merryweather and Son’s patent first-prize horizontal 
steam tire-engines made to the order of the Metropolitan Board 
of Works; these same makers have also very recently supplied 
five of their manual brigade pattern fire-engines to the same esta- 
blishment. The borough of Wigan has adopted one of Messrs. 
Merryweather’s steam fire-engines ; it has already attended some 
fires, and gives general satisfaction. 

Tue Worcester Encine Worxs.—These new and fine 
locomotive works have lately turned out their first engine. The 
20 in. cylinders of one of the new six coupled passenger engines 
for the Metropolitan and St. John’s Wood Railway—engines to 
work the Hampstead incline of 1 in 27—have been cast. The 
works are under the management of Mr. Alexander Allan, for- 
merly of Crewe, and lately of the Scottish Central Railway. 

Tue CicAR Suir.—We believe the Messrs. Winans contem- 
plate soon building another and still larger ship upon their 
principle. 

New American Raitway.—An American undertaking 
called the St. Croix and Lake Superior Railroad Company has 
issued a prospectus in London inviting subscriptions for 
1,300,0007. in a cent. bonds at the price of 62}. The line is 
to run from Hudson, on the border of } onto through Wis- 
consin to Bayfield, on Lake Superior.’ It has a grant of 
1,504,000 acres of land, and is described as constituting the 
shortest* land carriage between the navigable waters of the 
upper Mississippi and the Lakes. 





Messrs. Tancye Brotuers.—It will be seen, on reference 
to our advertising cover, that Mr. Stephen Holman, so long the 
London representative of the enterprising and successful firm of 
Messrs. Tangye Brothers, of Birmingham, has now been admitted 
as a partner. , 

Tue San Pavuto Ramway.—Advices from Brazil state 
that the Rio Grande de Sul telegraph was in operation frdém Rio 
to Santos, and the San Paulo Railway, on the report of Senhor 
Sobragy, the Government engineer, was expected to be formally 
opened on the Ist of January—a period of twelve months before 
the contract time. 

Frencu Rar.ways.—French railway employés can be care- 
less as well as others, The station-master at Franois, warned 
that a special goods train was coming, sent off, without wait- 
ing, a ger train in the opposite direction, and on the same 
line. is was one day last week. Fourteen people were killed 
and twenty-three others wounded. 

Tue AtLantic TELEGRAPH.—The Anglo-American ‘Tele- 
graph Company have announced that the net profits of the com- 
pany having exceeded the rate of 25 per cent. per annum from 
the date of opening the cable for public traffic on the 28th of 
July last, it has been resolved to distribute to the shareholders 
early in February a “ dividend on account,” equal to 10 per cent. 
on their shares, leaving the remaining 15 per cent. to be disposed 
of at the annual meeting to be held in July or August next. 


ToORNTABLES.—The turntables of the Northern Railway of 
France, as those also of some of the American railways—the 
Reading for example—are revolved by small steam-engines 
working into a rack surrounding the table. A form of anti- 
friction step, the invention of George T. Parry, who is also the 
inventor of that ‘remarkable apparatus, the magnetic anti-in- 
crustator, is, however, largely employed for turnt«bles:in: the 
States, and with this a large table—and the largest are 54 ft. 
in diameter to accommodate the long ten-wheel engines and 
double-bogie tenders—are easily turned by pushing the engine 
round with the hand. This ‘ anti-friction” box consists of a fixed 
and a revolving disc, both having ashallow y-groove turned into 
their faces near their edges. In this goove lie a series of double- 
coned rollers, the series nearly filling the whole periphery of 
the grooves. Theouter coned end of the rollers restrains their 
tendency to be pressed outward, and although there is un- 

uestionably a certain actual slipping of the outer surfaces of 
these rollers, their friction is almost nothing, 3} lb. suspended 
by a cord over a pulley at one end of a 54 ft. table weighing 
32,000 Ib. having kept it in motion. 

BLAKELEY Guns IN Peru —An engineer, who has had ex- 
tensive dealings with the Peruvian Government, informs us that 
when he was last at Lima he was shown the receipted account 
for the six large Blakeley guns which did such good execution 
upon the Spanish fleet at Callao. The price of the guns was 
96,000/., or 16,0007. each, Surely the Peruvians pay like 
gentlemen. 


Raprat Axte-Boxrs.—We find we did scant justice to 
Mr. William Bridges Adams’s radial axle-boxes in our review of 
locomotive engineering last week. ‘Twenty engines with radial- 
boxes are at work on the Great Northern and London, Chatham, 
and Dover lines, and a number of the Metropolitan carriages 
are to be fitted with them. 

A Finascrat AutHoriry.—We receive regularly an Ame- 
rican newspaper, specially devoted to railways, and which has 
a “railway share and bond list” professedly corrected to the 
latest dates. One of the most important lines in the country, 
the Erie, appears under its former name of “ New York and 
Erie,” with the items of cost, earnings, &c., applicable to, we be- 
lieve, to 1860, or at any rate to a period of some years ago! 

MarinE EnGines At THE Paris Exurerrion.—His Royal 
Highness the Duke of Edinburgh was lately desirous that the 
Admiralty contribution to the Paris Exhibition should include 
the great engines of the Hercules, with the largest cylinders 
(127 in. bore) ever cast for marine purposes. Mr. Penn, how- 
ever, assured his Royal Highness that this was simply impos- 
sible, as all the men who could stand around the engines could 
not finish them in time, even by working night and day. An 
order has been given Mr. Penn, therefore, for a pair of engines 
of 350 collective horse power, and these he has promised shall 
be ready. 

Tue Paris Exnreition.—At a meeting recently held in 
London of the representatives of the principal railway com- 
panies, including those running to the seaports on the southern 
coast, it was decided not to grant any special facilities in re- 
spect of goods intended for the Paris Exhibition of 1867, and they 
have since announced that the rates would be advanced. 

A Year's Rarpway Accipents.—There are upon an 
average at least four persons killed in a week upon the 
railways of the United Kingdom. The total in the year 
1865 was 221, and the variation in the annual number of 
late has been very small. There were 216 in 1862, 184 in 
1863, 222 in 1864. Still more striking is the regularity in 
the number of passengers killed; in every one of the four 
years it was either 35 or 36—one to every ten days. The 
number of passengers injured has varied greatly; it was 536 
in 1862, 401 in 1863, 706 in 1864, 1039 in 1865, a 
few accidents in 1865 having affected a large number 
of persons, one at Colney Hatch causing injuries 
(the greater number very slight) to 250 passengers, 
one at Wemyss-bay hurting 75, and four others injuring 
some 40 or more passengers in each instance. There 
were killed on our railways in the year 1865 36 pas- 
sengers, 122 servants of companies or contractors (an incom- 
plete return), 9 persons at level crossings, 46 trespassers, and 
8 other persons. Of the 221 deaths, only 49 were occasioned 
7 the accidents which occurred to trains in the course of 
the} year, 30 by actidents occurring to passenger trains, and 
19 by accidents to goods trains; 13 passengers lost their 
lives by their own fault; almost twice as many (23) were 
killed by accidents beyond their own control; 21 of the 23 
were killed through passenger trains getting off the rails. Of 
the 1039 passengers injured in 1865—the , Be. number ever 
recorded—only five brought it upon themselves by their want 
of caution; 802 were —— in 65 collisions of trains, 74 in 11 
trains getting off the rails, 71 in seven trains turned wrong at 
points, 12 from breakage of parts of carriages or engines, 75 
from a train running into a station at too great a speed. 
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Tne practice of driving heavy tools by small independent 
engines attached to them is a very convenient one, and it is one 
which is rapidly gaining ground. We illustrated, on page 482 
of our last volume, a steel-plate shearing machine, constructed 
by Messrs. Collier and Co., which was provided with an engine 
in this way, and we now. publish engravings of another fine 
shearing machine so fitted, this machine being one made by the 
Lilleshall Company, Oakengates, Shropshire, and being in- 
tended to cut plates up to 2 in, thick. 

The single-cylinder vertical engine driving the machine is 
placed at one end of the massive frame of the latter, and the 
connecting-rod is coupled to a crank-pin fixed in the boss of the 
heavy fly-wheel. This wheel, which is 8 ft. in diameter, and 
has a rim 12in. by 6in., is fixed at one end of a shaft carried 
right along the top of the machine, and furnished near its other 
end with a pinion gearing into a spur wheel fixed on the second 
motion shaft; and this shaft in its turn carries a pinion which 
gears into a spur wheel fixed upon the main shaft carrying the 
cams by which the upper shear is actuated. There are three 
of these cams altogether, two of them being used for de- 
pressing the slide, and the other one for raising it. The two 
former, which are shown in the front elevation as well as 
by dotted lines in the end elevation, are forged solid with the 
cam-shaft, and are so shaped as to give the slide a rapid motion 
during the first part of its down stroke and a slower one as it 
is brought to bear upon the plate to be cut; and they are also 
shaped so as to leave the slide free to be lifted quickly after the 
cut has been performed. The two cams just mentioned, which 
are each 20 in. broad, are placed at a distance of 3 ft. 9 in. apart, 
and they bear directly upon the top edge of the slide carrying 
the upper shear, this edge being properly shaped to suit them. 

The cam for lifting the slide does not act directly upon the 
latter, but operates through the intervention of a rocking-shaft, 
the arrangement being shown in dotted lines in the end eleva- 
tion. From this and the other view, it will be seen that the lifting 
cam is fixed to the inner side of the spur wheel at the end of the 
cam-shaft, and that it acts upon a roller carried by an arm fixed 
on a shaft extending nearly through the whole length of the 
machine behind the slide. ‘This shaft has also fixed upon it two 
other arms or fingers, the ends of which fit into recesses formed 
in the slide to receive them; and it is by these fingers that the 
slide is lifted. The lifting cam is formed so that it gives a quick 
upward movement to the slide after the cut has been performed, 
and during the remainder of the revolution of the cam-shaft 
keeps the upper edge of tive slide close to the depressing-cams. 
The length of the shears is 7 ft. 6 in., and their stroke about 7 in. 


Mr. Reep.—‘ We understand,” says the Army and Navy 
Gazette, “that the Lords of the Admiralty have informed Mr. 
E. J. Reed, the Chief Constructor of the Navy, that it is their 
lordships’ intention to increase his salary, and to, provide for his 
being placed on the highest grade established in the public ser- 
vice, with reference to his superannuation, whenever his health 
or length of service may induce him to retire. It will be grati- 
fying to Mr. Reed and his friends to know that their lordships 
accompanied the announcement of these marks of their favour 
with a very handsome acknowledgment of the manner in which 
the Chief Constructor has hitherto discharged the important 
and onerous duties attached to his office.” 
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NEW WATER-PROPELLER, 
To THe Eprror or ENGINEERING. 

Str,—Pursuant to your suggestion to describe the principles 
and details of the new system, I beg leave to state that the 
steam is employed at high pressure in small jets of not more 
than ,';th of an inch diameter, and therefore the number of jets 
will be according to the weight of steam used. 

As the principle of action of all the jets is similar, it will be 
convenient to consider what amount of water one of such jets 
will consume, and what it will accomplish in the way of pro- 
pelling. 

A single jet of steam issuing through a thin orifice of J; in. 
at 65 Ib. per inch pressure, will evaporate 14 gallons of water 
an hour, and, therefore, if used in a good engine, would re- 
present 4 of a H.P.; but as nearly all the water evaporated by 
the steam-jets is returned back again to the boiler at the tem- 
perature of nearly boiling water, six jets of steam may be kept 
up upon the consumption of 5 1b. of coal an hour (usual quan- 
tity of coal for 1 H.P. in a good engine). 

Each jet of steam shoots into the centre of its corresponding 
air-nozzle, or open pipe of 4 in. diameter, and 3 in. long, which 
is placed about ,*; of an inch distant from the steam-jet aperture ; 
the other end of each air-nozzle communicates with the hot- 
water chamber after mentioned, or with a pipe leading to it. 
Each steam-jet, on issuing from "the steam pipe into the open 
air-nozzle, carries forward a large quantity of cold atmospheric 
air which is compressed by the expansion of the steam-jet in pass- 
ing through the air-nozzle, and the expanded steam and com- 
pressed air then enter the hot-water chamber, where the greater 
= of the steam condenses, and thereby keeps up the supply of 
10¢ water in that chamber, while the compressed atmo- 
spheric air, by washing and agitation with the hot water in that 
chamber, is immediately brought up to its temperature, so that 
the latent heat of the steam is nearly all returned in the hot 
water, and the practical effect is to increase the bulk of the 
atmospheric air to a much greater extent than is lost by the 
condensation of the steam, according to the difference of the 
specific heats of steam and air, besides, as before observed, 
keeping all the latent heat resident in the boiling (or nearly so) 
water. 

The hot air is then admitted on to the surface of the water in 
the tanks by the ordinary slide-valve, As all uncombined steam 
condenses in the hot-water chamber, very little further com- 
bination or cooling of the air takes place while forcing out even 
iced water from a metal holder, although the holder itself be 
wholly immersed in iced water ; in other words, the hot air is not 
a good conductor, and does not readily part with its heat when 
in large bulk. 

The boiler is fed from the hot-water chamber, and a great 
part of the water is therefore used over again, and the requisite 
smail supply of additional water is sent into the hot-water cham- 
ber to et up for the amount of moisture carried off by the 
hot air. If all the steam is desired to be extracted, then a con- 
denser is used instead of the hot-water chamber, and the steam, 
not having been intimately mixed, is easily condensed, and the 
cold compressed air is then available for propelling or for blast 





or other purposes. f 
One jet of steam 4; in., at 65 lb. pressure, in this manner sup- 
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plies hot compressed air of sufficient bulk and pressure to force 
out from the water-tanks or holders a jet of water of 1 square 
inch, at 41b. pressure an inch ; and reckoning six jets for 1 horse 
power of fuel, the reaction or propelling — obtained there- 
from will be about three times greater (without any engine) than 
appears to be obtained in the Waterwitch (by machinery). 

If the steam and air is intended to be used as a motor in an 
engine, then, instead of the hot-water chamber, a dry hot receiver 
is employed, which may be placed in the smokebox or flue, or 
otherwise as convenient, and the mixture of steam and air then 
practically doubles the power of a given weight of steam ; but to 
obtain the full benefit, the working pressure in the cylinder 
should not exceed 15 or 16]b. an inch. If the steam and air is 
simply well mixed in a covered receiver without extra heat, the 
benefit amounts to 25 per cent.; but if used in an ordinary 
engine, where there is considerable loss by condensation, the 
saving will be 50 per cent., and this was the case with a little 
paddle-wheel engine I used to propel a boat, where the power 
was doubled by mixing the steam with air. 

If the system be fully worked out, I have no doubt whatever 
that the horse power will be had upon a consumption of 14 to 
1} 1b, of coal an hour, or sufficient to evaporate 1 gallon of cold 
water at 100 Ib. pressure, 

* The large size of cylinder, as well as aont seem to be the 
principal objections to the introduction of the system in this 
country. 

If you can afford space, I shall be happy to continue, the ex- 
planations, and also to explain difficulties suggested by any of 
your readers who may be disposed to test the system practically, 
and with my next I propose to send a sketch of the valve appa- 
ratus and tank arrangements for a boat. 

I am, Sir, 
Your obedient Servant, 
JAs. PARKER. 








Monet or Messrs. WINCHESTER, GRAVELEY, AND SAGER’S 
Sure Enerve.—A beautifully executed working model of the 
ship engine of the above-named firm—intended, we believe, ° 
for the Paris Exhibition—has been just completed by Mr. 
Thomas Smith, of 10, Walnut-tree-walk, Lambeth. The 
engine represented by the model is intended for use on ship- 
board for hoisting and pumping purposes, and, in addition, it is 
provided with a condensing arrangement for furnishing a supply 
of fresh water. The cylinder is placed horizontally, and is fixed 
on the top of the condenser, which thus forms the -plate. In 
the model, which is accurately made to a very small scale, not 
only are all the external s represented, but the internal 
ones as well, all the details, such as the pump valves, piston 
a &c., being correctly made and fitted. The whole is 

utifully finished, as, indeed, Mr. Smith’s well-known skill as 
a modeller would lead one to expect. We may mention here that 
a considerable portion of the model of the Kieff bridge, which we 
noticed last week as being burnt during the late fire at the 
Crystal Palace, was executed by Mr. Smith, who at the time that 
it was made was with Mr. Jabez James, of Lambeth; and he 
was also the maker of the beautiful model of the Britannia 
Bridge and some other models destroyed by the same fire, 
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THE WORCESTER ENGINE WORKS. |_, The erecting shop is 240 ft. long, and has three lines THE SCREW-PROPELLER IN 1826. 
: : of rails, two of which are generally used for ereeting,| We are indebted for the following biographical notice of 
Tuese works, which have only lately come into ex-| and the third for moving boilers or finished engines | Joseph Ressel* (a translation of whose original specification 


istence, are already taking their place amongst the best | shout. A travelling crane, worked by an endless | we published in our last number) to the courtesy of Mr. Bennet 
i . Woodcroft, of the Great Seal Patent Office. 


equipped of our locomotive and general machine fac- cord, spans this shop, and, in addition, there are a Badger ie . 
tories. They were commenced some two years ago by a af a senti P <goee . a Joseph Ressel-was born-in 1793, at Chrudim, in Bohemia, 
a limited liability anv. wi chased » small numbe r of jibs prox cting from the walls for use IN} where his father, a nativeof Saxony, had settled two years pre- 
a limitec ADI ity, company, who purchase some smat'| lifting the lighter parts of engines. On either side of viously. In 1806 he visited the gymnasium (college) at Linz. 
works at Worcester, then engaged in the manufacture | the erecting shop are fitting shops and smithies, those | From 1809-11 he studied the science of artillery at Budweis; 


of railway points and crossings and Wilson’s patent] oy one side being intended for the heavier and those | and from 1812-14 he preg University of Vienna, where 
he studied mechanics, physics, and chemistry, and conceived 


piston packing; these shops serving as a nucleus for the | oy the other for the lighter work. The total area of ; . , - 
much larger works now erected. The main frontage of | those shops is 240 ft. by 240 ft. the idea r- — oie Foes aes 
the works is over 400 ft. in length, the buildings hav-| ‘Phe smithies contain each 24 fires, arranged in four the Reus drawing aa Cael tiheniied to propel ace mg Having 
ing quite an ornamental appearance, and being CON-| rows, one down each side and a double row in the received a stipend from the Emperor Franz as a reward for his 
structed of red and white brickwork. ‘Their first pro-| middle. The chimneys from these central fires are | skill displayed in making a microscopic drawing of the battle of 
duction was six small tank engines, and they have | earried up in. the spandrils of a series of arches which Leipzig, _ oc the pry ace as and aoe Maria- 
_ livere arge locomotives for the Nort} . 9: OT a $ Thora are at | brunn, and in 1817 entere public service in the department 
Stafford hire stailver, Esa thes bave on their “Bie eines dixie a r or mt ‘oan , oo “4 Avec of woods and forests, first in Krain and, in, 1821, at Trieste 
vu . Hauway, suey os 5} present three steam hammers tn one smithy, besides} In the year 1817,,i¢., before, the promulgation of a patent 
orders for some sixty-one engines. at : oue of Ryder’s forging machines. The fitting shops are | law in Austria, an English firm at Trieste, John Allen, had ob- 
The works are situated close to the joint railway | hoth extremely well fitted up. The roofs are about 25 [t. | tained an exclusive privilege for a regular service of steam 
station of the Midland and Great Western Railways | hich, and consist of a number of bays between lattice | 2Vigation between Trieste and Venice. ‘In 1821, this privilege 
on the outskirts of the town of Worcester, and, by wiedese about. 29 fi. apart: the northern side of each | %*" worked by another English firm, William Morgan, by means 
meaus of the two lines just mentioned, they are placed | joing lass. s eek thet te.enanle licht wit! of a small paddle-steamer, which was but little patronised by 
aus . ’ Be being glass, so that there is ample light without sun. | the public. In,1826, two Trieste firms, Julian and Tositti made 


in ready communication with all parts of the kingdom | po girders rest ona row of colamns in the centre of | arrangements with Ressel to have his screw constructed on a 
small scale (18 in. in‘diameter), and experiments made there- 


for the receiving of material or the delivery of finished | jh shop, and each column has‘a’bracket near the top, 
engines. They are situated on sloping ground, and} which acts as a bearing for a lineof shafting. Lower | With on a barge by /hand-power (two hands)» ‘The results 
advantage is taken of this in some cases for giving | down a east-iron plate extends between each column, | Preving satisfactory, Ressel took out an Austrian: patent on the 
readier access to the different parts of the works. A | and serves not only to tie th setter tent Goome 11th February, 1827, for two years... The said.patent was pro- 
altel Rad lie a tlt pmotis ‘hua ab tte foe ee 0 tic them together, but forms a longed in 1829 to. thirteen, years more; but, in. 1831 it became 
railway worked by @ smal tank cheine, DULY ab Lhe | oenvenient means ‘of supporting the countershafts for | void, Ressel’s then assignee, Carlo d’Ottavio Fontana, having 


works, communicates with all parts of them, and greatly } ¢he tools, which are arranged along this row of columns. | failed to pay the required annual tax. 
» The strong opposition Ressel-and his partner Fontana had to 


facilitates the transfer of work from one shop to} Another line of shafting extends along each side of the . ana hh 
another. shop, the bearings being bolted to castings made from | *n¢ounter at the hand of Morgan obliged. the former, in 1828, to 
The pattern-shop is of ample dimensions and well : an, those’ sts ‘ntioned, This | $2 '°,Vienas and plead; his cause before the High Chancellor, 
pe : Fy Pana: te? an ee the same patterns as those just mentioned. US} Count Saaran. .The. utmost redress or favour, however, he 
lighted, and is provided with a circular saw and lathes, | avoids’ the necessity of piercing the walls for bolts, | could obtain there consisted in the grant of building a screw- 
to which will shortly be added band and jigger saws, except at occasional intervals for fastening the castings | boat entirely from home’ materials and by home labour, and not 
and such other tools as are useful for this class of} themselves. The shafting is driven in the same | im England, as- Resstt/intended. Tiitis}'the: boat and screw 
work. Beneath the pattern-shop is a tool-shop, 140 ft. | manner as in the wheel-turning shop, by an engine in | Were built at Trieste, ‘the former by Vincenz Zanon, the latter 
long by 50 wide, containing the heavy machine tools | 4, a ae mall deivine. by a tranevers by the engineer Hermann. It was finished in March, 1829, 
mg oye .. . aaa wek Maggs : the centre of one end wall driving, by a transverse | but, the steam-engine not being ready, the first trial trip only 
required for slotting and drilling frames and turning-| shaft and bevel gearing, the two side lines of shafting, | took place towards the end of the sniminer, 1829. A party of 
wheels, and crank-axles. The tools in this as in all} the central line ‘being driven by a belt from one side. | forty went on board this ship, amongst others Volpi, the Direc- 
the shops are of the very best class, being mostly | Amongst the tools are several radial drills of various | tor of the Nautiéal Academy at Trieste. The boat itself was 
made by Messrs. Whitworth and Co., Sharp, Stewart | cies a large number of planing machines, by Whit-| called Civetta, and was 60ft. long; 11 ft. wide, and 6 ft. high. 
and Co., and Smith, Beacock, and Tannett. By tle}.4h with hie ravclv: I hol le Sy f Sellers’. The serew was 6 ft. long, had a pitch of 45°, and was entirely 
i O., and & » Dei , and Ti - 2. worth, with his revolving tool-holder, two of Sellers’s | submerged between the stern-post and rudder-pest. The 
last named firm have been supplied a large planing- bolt-screwing machines, besides slotting-drills, shaping steam-engine was only six-horse power, nevertheless the boat 
machine for planing frame plates, and another for machines, and slotting machines, all of excellent con- | travelled at the rate of six maritime miles'an hour; in fact, went 
slotting a number of them at a single operation. The | nection e over the rrpatr onal goo! ya ap pieien patente a 
atter has tw oss frames for slotting, and has| ho boiler < - ¢ — . ' steam-pipe, soldered only by tin solder instead of hard solder, 
Mi tned to it» radial drill chick can be hevvaned the | 1.202 baller, shop is, from the ature of the ground, | ro¢ loose, and the boat stopped, all the rest, and especially the 
‘ a radis ‘ avers placed at a lower level than the fitting and erecting | sorew, being quite safe. Then the police interfered (bless 
length of the bed so as to be brought to bear on any shops ; but the railway, by moderate inclines, commu- | Metternich!), stopped all further experiments, and Morgan 
part of the work ; or which can, if desired, be applied to} nieates with both. The boiler shop is 45 ft. wide by | having meanwhile obtained an injunction, Fontana became dis- 


work laid on a table separate from the slotting-machine, | shout 175 ft. long, and is furnished with the usual | couraged, poor Ressel had to fight single-handed, and at the end 
: a of a tedious lawsuit, assailed by creditors, was glad to come to 


which may be operating on articles which do not gual on shane eee rolls line 1 u A 1 
. I Tienes ta ol . of Me Shar tools, such as plate-bending rolls and drilling and |.. 15 with the heirs of his adversary in 1834. 
‘ g. there Is also one of Messrs. Sharp, | punching machines; the shafting being carried along} " poor Ressel, after a weary life, died at Laibach of typhns on 
Stewart and Co.’s erank-shaft lathes with seven tool-| one side only, and being driven by a pair of vertical the 10th October, 1857. Among his papers were found schemes 
wosts, a tool which is found of great general use.| engines like those in the other shops. An overhead | for improvements in leather accoutrements, a new plough, a new 
Sesides these, there are the usual number of wheel-| travelling erane runs the length of the shop. Unless oe ess for ti mene per on t the navy, an econo- 
lathes and drilling-machines. sie geal » boiler work is hand-rivetted. | ™!2! Process for the manufacture of salt, improvements in pre- 
“ol 5 alt , otherwise ‘ specified, ‘ he boile : work is hand rivette d. serving flour and ship’s timber, and substitutes for the latter, a 
The roof of the shop rests on a number of transverse | Just outside the boiler shop is a shed containing SIX | project of growing timber on the mountains of Istria, draining 
lattice-girders, placed about 12 ft. apart, and to these | fires, for flanging and other boiler-makers’ purposes. _| and irrigation, pneumatic dispatch of parcels in iron pipes, rais- 
also the hangers for the shafting are bolted. The The foundry is 100 ft. by 90 ft., and is divided by an | ing weights by pneumatic pressure, transmission of hydraulic 
tools are arranged in three rows, one along each | arched wall into two rooms. A travelling crane over ee ee ee a Beseil tank out. sight othe 
P+) - . 2 4 ; Ss b OOK OUL eight other 
r : : centre : ‘ twee » ass y e moulds or cz g sides ; ‘ Re S 
wall and one down the centre of the shop, and between | one assists in moving the moulds or castings, besides patents in Austria for the following inventions: 
these rows are two travelling cranes working ona single | which there is a tramway down the centre of the same |" "4, An apparatus for ascending rivers by means of the mere 
rail in the floor, and guided by other rails attached to | room, on which an ordinary portable crane runs. At | motive power of the current. 
the girders of the roof, in a similar manner to those at | one end of the room stand two cupolas, the nature of | 2. A cylinder apparatus for pressing or stamping small metal 






























































require drilling. 
















Crewe; except that the cranes are in this instance worked | the ground being such that, while the railway comes | ticles. : . 
, 3. Two kinds of wine and oil presses. 









> his The shafti is drive >a pair of vertical | in ¢ » lower e r the for y to remove -ast- 4 ; . ; ree " 
by hand. The shafting is driven by a pait of vertical | in at the lower end of the fo indry : : rem pg cee 4. Flour mills with cylinders in lieu of millstones. 
wall engines—having counterbalance weights but no ings, it also passes at a higher level close to the charg-| 5. a so-called hydraulic steam-engine for raising water. 
flywheel—placed at one end of the shop, and driving} ing doors of the furnaces, and the coke and iron are} 6. Extracting colouring substances from plants by means of 
steam. 






a line of shafting along each side wall by means of a] thus delivered close at hand. 2a 7 ’ , Des 
short transverse shaft with bevel gearing at each end. Besides the steam engine works, the company have fs A means of considerably lessening the friction of pivots in 
The engines work at 130 revolutions per minute, and are} works for girders, bridges, and roofs, aad have. at eure peor ama and doing away with lubrication. 
controlled by one of Porter’s governors. ‘The lines of | present a good deal of this class of work in hand. The} As but too ‘oeeal, Reasel’ merits were acknowledged at his 
shafting work at a less speed. The tools forming the | rivetting of this work is done by one of Cook’s rivetting | death only—the sun is never more glorious than at his setting ; 
central line are worked from countershafts driven from | machines, which can also be used for punching. Wee | his full pay (100/. a year) was continued to his widow, and in - 
the main shafting along the walls. noticed here some of the wrought-iron columns for the | 1863 a bronze statue was erected to his memory (1) by national 

: subscription throughout Austria and Germany, in front of the 














Adjoining the shop just: described is the wheel forge, | new Smithfield Market, rere i haya | . a rd Polytechnic School at Vienna, with the following inscription : 
which covers an area of 140 ft. by 120 ft., and is well | of channel plates of great thickness rivetted to plates Josepho Ressel, Patria Austriaco, 
furnished with the necessary tools. Amongst these | of varying number and thickness to — = box Qui Omnium Prior Rotam Cochlidem 
are a hosaing hs sr by ‘Thwaites : Carl a|form. The channel plates were rolled by Messrs. Pyroscaphis Propellendis Applicavit. 
are a bossing hammer by ‘Thwaites and Carbutt, a J ee MDCCCXXVIE 







wey , a s” Kivats Weesie ' i Nediees Thorneycroft and Co., and are 12 in. thick, 12 in. wide, | _, ’ . 
spoking hammer by the Kirstall For ge Company, “th 34 in, flances There : salso several large lattice | (1 the memory of Joseph Ressel, the Austrian, and first user 
another hammer by Messrs. Thwaites and Carbutt, and | with 3} in. flanges. PGE are ASO Several JATHS IAUICE | it 1827) of the screw for propelling steamboats.) 
a number of simple and useful eranes having wrought- bridge girders for Glasgow nearly completed. Adjoin- 
iron curved jibs supported only at the bottom. There | ing this part of the works the manufacture of points . . z Thi ink on 
ae twelve open fests shop besides alae tyre | erntings is ill carsied on. | Summ Ranwar Exnmnaon—This month at wi 
furnace, and two heating furnaces for scraping or any The property belonging - the ete theke se age frontier of Mecklenburg. ‘The completion of this link is of 
other use, these latter having boilers placed over them to allow of considerable extension rt the hort se a” the greatest importance to Stettin, as the Pomeranian network 
to furnish steam to the hammers. ‘There is also a ease- | business may require it, and, considering the short time | of lines will now be united to a vast district, comprising the 
hardening furnace, the box containing the materials | during which they have been in existence, periers whole tates of Mecklenburg, yey Lauenburg, i 
. coal ir The roof is i “ee bays. resting | dition reflects great credit on those charged with the | Hanse Towns, and a great part of Hanover. The opening o 
being of cast iron. Phe roof is in three bays, resting sade tteen 5 a the new section will thus bring to Stettin the agricultural and 
on lattice girders, and the shop is open at one end. aking. other products of fertile districts hitherto separated trom the port. 


Rails are provided for the yard locomotive to come in . Te RTE CT Er A : i Ee ee cz asi aaa 

. . f . : Norrn Brrrisn Raraway.—Mr. T. Wheatley, locomotive ae Ry 7 ~ 

and take away or deliver the heavy articles dealt with. a” . F d Nortl ~Weetivn Railway |v, Cl., Unsere Zeit: Jahrbuch zam Conversations-Lexikon, 1863. 

. , - . superintendent to the London an orth-W 'aY | Vol. vii., p. 380. Also, Biografia di Giuseppe Ressel, pubblicata per 

The copper shop and brass foundry are also commodious Company, at Wolverhampton, has been; appointed locomotive cura di un comitato formatosi all’ ogetto di onorare la memoria di 
shops with lofty roofs. superintendent to the North British Railway Company. lui coll’ erigergli un monumento, 8yo, Trieste, 1868. 
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CIVIL ENGINEERS IN INDIA. 
From information recently obtained, it appears that 
the vexed question of who is, and who is not, entitled 
to write after their names the words “ Civil Engineer,” 
or the letters “C.E.,” has been brought before the 
Governor-General of India. The question arose out 
of the application of a gentleman employed in the 
Mysore Commission to affix the letters “C.K.” to his 
name. Considering the difficulty existing even in this 
country in laying down any rule on the subject, his 
Excellency wisely refrained from giving any official 
sanction to the affix, or determining in any way who is 
or who is not entitled to use it; but, on the other 
hand, it was ruled that there was no reason to object 
to its use by officers of the Government engineer 
establishment after their own names or signatures. 
There are, however, numerous gentlemen in India, en- 
aged on the several railways, or under the Madras or 
That India Irrigation Companies, who are justly en- 
titled to recognition as civil engineers, and whose 
professional right to use the affix “C.K.” cannot for a 
moment be disputed; but a difficulty naturally arises 
in discriminating, without a great deal of preliminary 
investigation, between those who are and those who 
are not so qualified. In a country like India, where 
the majority of the natives can be expected to know 
little or nothing regarding the professional status of 
any would-be “C.E.,” it is important that some rule 
should be laid down on the above point before it shall 
have become customary for every petty surveyor to 
usurp the title belonging properly only to recognised 
members of the engineering profession. The fact of 
being a “C.E.” ought, especially abroad, to be some- 
thing more thana name. It is easy enough to detect 
those wrongfully using the affix in this country, but in 
India it is far otherwise, and imposition is therefore 
less difficult and less liable to discovery until too late. 
This is perhaps scarcely a matter in which Government 
can be expected to take the initiative ; it rests more 
with the members of the profession in India to settle 
it amongst themselves, and, by the establishment of an 
Institution of Civil Engineers, in which they would 
doubtless receive the recognition and co-operation of 
the Government to enrol amongst its list of members 
all who may be considered justly entitled to the appella- 
tion of Civil Engineer. 


As we anticipated, when reporting the results of the 
last competitive examination for appointments in the 
telegraph department in India, the system of competi- 
tive examinations for filling up vacancies in that de- 
partment has been abandoned, and the system of 
nomination is henceforward to be adopted. 

In order to obtain a nomination, reference should in 
the first place be made to the India Office for a proper 
form of application. Should the Secretary of State 
see fit to confer a nomination on the applicant, he will 
have to comply with the following terms and conditions 
before being admitted into the Indian Government 
Telegraph Department : 

Nominees must be of pure European descent, or 
British-born subjects, and of not less than eighteen or 
more than twenty-four years of age, unless they have 
served for a period of not less than one year in a tele. 
graph establishment. 

A nominee will be required in the first instance to 
furnish a copy of his baptismal or registration of birth 
certificate ; a medical certificate that he possesses a 
constitution sufficiently vigorous to withstand fatigue 
and exposure in a tropical climate; and a certificate 
of good conduct for the previous two years. He will 
then be instructed when and where to attend for the 
purpose of being examined in the following subjects : 

Minimum in 
Marks. each subject. 





English reading and writing from dictation 300 200 
History—English .........sceseesrrreeseesseees 250 
ROMAN oeoeccccccoscccscocees +- 250 
Indian 5 250 400 
Greek } optional 250 
Geography—Indian .........sseseeseeseeeseeee 350 , 
sited Gotnat ell conscccesccccsonsscsdeosacn 850 350 
Mathematics—Arithmetic, including square 
and cube root ......sserseeee 500 250 
Mensnration ..........c0c00000 250 100 
Book-keeping...........000« 250 100 
Euclid, L., IL., I1L., 1V., und 
WE, TOURS ccesccsssconcosice 500 200 
Algebra, to quadratic equa- 
TOMB corccccsccccevesocsoncse « 500 200 
Plane trigonometry, includ- 
ing heights and distances, 
and the use of logarithmic 


tables ....0..000 socscccsecese 200 300 





Minimum in 

Marks. each subject. 

Classics—Latin—Virgil, I. I. IIL of the 
Mneid; or Livy, the Punic 


War ; or Caxsar’s Commentaries 500 250 
Greek (optional), any author ... 
A modern language, other than English, 
i.e., Spanish, French, Italian, Hindus- 
MI; MEU. sckacbusecancnunacasbbannetnsenuaseses 500 200 
mes = Arawing .....c000000 250 
Mechanical do.  ..e.e.seee0e 250 
Surveying dO.  ....sececeee 500 a so 
Higher Mathematics............ 1500 £3°% per 
Natural Sciences, including Se ma 


Chemistry, Electricity, &c... 1500 
A minimum of 3000 marks must be obtained. 


In the event of the number of nominees being in 
excess of the number of vacancies, those who pass the 
best examinations will be considered to have a superior 
claim; but, as a rule, the number of appointments 
given away should not be in excess of the vacancies. 

After passing the above preliminary examination 
satisfactorily, the nominee will be required to furnish 
security, and to sign a bond or covenant for the fulfil- 
ment of the conditions mentioned below.. He will 
then join a physical class, approved of by the Indian 
Government, at Glasgow, olen Dublin, or else- 
where, for the purpose of qualifying for a final ex- 
amination in chemistry, electricity, and other branches 
of ese science connected with electric telegraphy, 
and after qualifying in those subjects to the satisfaction 
of the Government examiner, he must join an author- 
ised telegraph engineer for the purpose of receiving 
full instructions in the practical, construction, of tele- 
graph lines, testing, &c. Not less than six nor more 
than twelve months must be spent at college, and not 
less than four months nor more than six in practical 
education. 

Each nominee will receive the sum of 100/. to cover 
all expenses of college fees, &c., which sum he will be 
required to refund should he fail to pass a satisfactory 
final examination in the subjects he has been expected 
to study on the expiration of the prescribed periods, 
or to proceed to India in due course. After passing 
the final examination, nominees will sign covenants 
with the Secretary of State for India, and they will be 
required to proceed to India within one month after 
date of signature, when 100/. will be allowed to each 
successful nominee as passage money. . On arrival in 
India the nominee will join the telegraph department 
as assistant-superintendent of the fourth class. 

The following table shows the revised organisation 
and salaries of the superior grades of the Indian Tele- 
graph Department, in addition to which allowances are 
also granted for travelling, &c. : 


1 Director-General, per annum £3000, rising to £3600 
1800 





1 Deputy pe ” - 2160 
By annual increments of 60/. 
4 First-class Superintendents ........0... 1260 ds 1800 


By annual increments of 80/. 

8 Second-class Superintendents ........ 960 
Annual increments of 607. 

7 Third-class Superi dent: 
Annual increase, 36. 

88 Assistant-superintendents of the L., 
IL, IIL, and IV. grades..,..0..00+ ooo 240g 500 

Assistant-superintendents commence in the fourth 
grade on 240/. per annum, increased to 2707. after. one 
year, provided they pass a colloquial examination in a 
vernacular language, &c. very additional year. of 
approved service entitles them to a further increase of 
30/., until they obtain the maximum of 500. per 
annum. ‘These periods may be prolonged or shortened 
in special cases. 

Assistant-superintendents drawing 420/. per annum 
are in the first grade; those drawing 360/., in the 
second; and those drawing 300/., in the third grade. 
Promotions to superintendent are only made as vacan, 
cies occur, not by right of seniority, although seniority 
is considered to give great claim, but by merit. 


» 1200 





m0. ''%, 900 








COTTON-MILLS IN CALCUTTA. 


Tue fact that cotton exported from India to this 
country is, after undergoing the various processes of 
manufacture, re-exported to India as twist and cloth 
certainly appears to be an anomalous one, and it has 
recently led to the establishment in India of factories 
for working up the native produce. Amongst these 
establishments are the Goosery Cotton Mills, lately 
started by a company at Calcutta, of which we propose 
giving a few particulars. 

The spinning-mill, which is a handsome brick struc- 
ture, is 266 ft. 6 in. long by 80 ft. wide inside the walls, 
and has three stories, the height above the foundations 
being 51 ft. 3in. It is fireproof throughout, and has 
a double corrugated-iron roof, made by the Tividale 





Company, of Staffordshire. The cotton machinery was 
all made by Messrs. Platt Brothers and Co., of Old- 
ham, and when completed it will consist of about 
15,000 spindles for making twist and 144 power looms 
for converting a portion of this twist into cloth, the 
remainder being intended for sale as mule twist. At 
present there are about 8750 spindles at work ; but this 
number will shortly be increased to 10,000, which are 
calculated to be capable of turning out about 500 
maunds of No. 20 twist per month. ‘The remainder of 
the machinery will, it is hoped, be got to work during 
the next six months. The plant is all of the best kind, 


jand is fitted with the latest improvements for working 
Indian cotton. 


The machinery is driven by a pair of horizontal 
condensing engines, each of 50 horse power, made by 
Messrs. B. Hick and Sons, of Bolton. They have 
cylinders 38 in. in diameter with 5 ft. stroke, and are 
fitted with double-beat equilibrium valves and) expan- 
sion gear. They are run at thirty-six revolutions per 
minute, and the fly-wheel is 18 ft. 6 in. in diameter, 
and weighs, with the crank-shaft and cranks, 36 tons. 
The paginee are at present supplied with steam by 
two boilers of 45 horse power each, but room is pro- 
vided for putting down more: boilers when required. 
The total cost of the works, when completed, will be 
7,50,000 rupees. They are conducted by a manager 
and three Kuropean assistants, and they at present 
give employment to about 280 mill-hands, of whom 
tlie greater number are women and boys. So far as 
the experience of the Goosery Cotton Company has at 
present gone, it, has been found that the twist made by 
them meets with a ready sale as fast as it can be pro- 
duced at prices fully equal to those given for twists 
made in England from- Indian cotton; and altogether 
the speculation bids fair to be a profitable one. 








TWIN-SCREW ENGINES. 


Tue engines, of which we give engravings on pages 32 and 
33, have been designed by Mr. George Murdoch, of the Steam 
Reserve, Portsmouth, for use in gunboats fitted with twin 
screws; and they have been arranged so that all the parts are 
readily accessible, whilst, for reasons which we shall mention 
presently, the air-pumps are made quite independent of the 
main engines, each air-pump being driven by a separate steam 
cylinder provided for the purpose. Of the views on page 32, 
Fig. 1 represents a transverse section, and Fig. 2 a plan of these 
engines; whilst on page 33 are given, Fig. 3, a longitudinal 
section, Fig. 4, an end elevation, looking forward, Fig. 5, a 
sectional plan of the condensers, Fig. 6, a vertical section of one 
of the air-pumps, and Fig. 7, a transverse section of one of the 
steam-cylinders, the three views last mentioned being drawn to 
an enlarged scale. As will be seen by the planon page 82, each 
screw-shaft is driven by a single cylinder, these cylinders being 
arranged horizontally—one further forward in the vessel than 
the other—and the condensers and air-pumps being placed be- 
tween them. The after engine drives the starboard and the 
forward engine the port screw, and the two shafts are perfectly 
independent of each other. 

The engines are of the direct-acting class, and the crossheads 
have their guides placed below them. The crank-shaft plum- 
mer blocks are carried by frames of the shape shown in the end 
elevation, on puge 33, these frames being strengthened by 
wrought-iron ties extending from the plummer blocks to lugs 
formed on the cylinders, The steam is as to the engines 
from the boilers by one steam-pipe having branches leading to 
the front of each steam-chest, the throttle valves —_ placed in 
the branches, and being worked by handles conveniently arranged 
near the starting platform, as shown in th: plan. Ordinary 
slide-valves are used for effecting the distribution of the steam, 
and these are driven by link motion, the arrangement of which 
is clearly shown in our engravings. The starting platform is 
situated abaft the engines, and the weigh-shaft of the after 

gine is made tubular, that of the forward engine being led 
Sirough it, the two hand-wheels for reversing being arranged 
one behind the other, as shown in Figs. 2 and 3. 

The condensers are, as we have said, arranged between the 
engines, and they are of the form shown in the enlarged sectional 

lan, Fig. 5.. In this figure, A is the condenser for the star- 
beard: and A' that for the port engine; B Bb are the eduction 
passages from the steam cylinders—shown also in Fig. 7; C C, 
the sea injections; D D, the junctions for the bilge injections ; 
E E, the pyr nae from the condensers to the air-pumps; 
and F F, the dise’ -pipes from the air-pump to the sides of 
the vessel, The sea injection pipes, C C, are connected to 
branches, W W, for the main engines and others, V V, for the 
air-pump ¢ylinders, these branches being furnished with cocks 
so that they can be used independently. The injection cocks 
are connected by rods with handles conveniently placed at the 
starting platform. ; 

We have said that the air-pumps are driven by independent 
engines, and this plan has been adopted by Mr. Murdoch, not 
only with a view of relieving the main engines from the drag of 
he air-pumps, but because it enables the latter to be worked 
when the main engines are at rest, and thus renders them 
available as pamps for keeping the vessel clear of water in the 
event of a leak taking place. ‘The air-pumps would form very 
powerful pumps for this purpose, and the bilge junctions, D, 
are made of a size proportional to their capacity. The fact of the 
air-pumps | being en by independent engines also enables 
them to be worked for a few strokes previous to the starting of 
the main engines, and the condensers can thus be readily cleared 
of (any accumulation of water which they may contain. The 
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boiler feed-pumps are also driven by the auxiliary engines be- , side of the steam cylinders just mentioned, and their plungers: | couples the two air-pump engines, and it also carries the eccen- 
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P P, are coupled to the ends of the crossheads, Y, for which they | trices, N, by which the slide valves belonging to them are driven. 
engines and pumps is clearly shown by Figs. 1, 2, and 6. form guides. As will be seen from the plan, "Fig. 2, the air- | As shown in Fig. 1, these slide valves cover two ports only, the 

Each air-pump, G, has a steam cylinder, H, above it, these | pumps are placed vertically, one at each end of the casting form- | steam being only admitted to the underside of the pistons, I, "and 
steam cy a ing open at their upper ends, ‘and being each | ing the condensers, and above the latter there is carried, » by the downstroke being caused by the vacuum formed beneath 
fitted with a piston, I. Fach of these pistons has two rods, ZZ, | suitable brackets, the shaft, M, which is furnished with a crank | them. ° The other details of arrangement of the engines will, we 
ee at their upper ends to the crosshead, Y; and this cross- | at each end. These cranks are at right angles to each other, | think, be sufficiently clear from the engravings (which have been 

head is connected Y the central rod, X, with the bucket, K, of | and their pins are embraced by blocks or dies, M', which work prepared from tracings kindly furnished to us by Mr. Murdoch) 
the corresponding air-pump. The feed pumps are placed by the | in slots formed in the crosshea s, Y. The crank-shaft, M, thus | without further explanation. 


longing to the air-pumps, and the whole arrangement of these | 
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THE MALTA AND ALEXANDRIA 
TELEGRAPH. 


Tue life of the Malta and Alexandria cable is 
evidently drawing to a close. Scarcely is one section 
repaired before another breaks down, and although 
these ruptures may, by a liberal expenditure, be re- 
paired, they must become more and more frequeiit, 
the repairs more costly, the interruptions more pro- 
longed, and the dependence to be placed on the line, 
as a means of communication, less certain every day as 
the last remnants of its scanty wire protection corrode. 
It is time, therefore, to review the ley of this line; 
for there is no reason why submarine telegraphs, 
which, if constructed with a due regard to the know- 
ledge gained on this subject, form legitimate works for 
the investment of capital, should, for want of eri- 
ticism, be constantly condemned, and the cause of 
telegraphy be periodically imperilled by the failure of 
works laseatel in a manner quite contrary to the ex- 
perience gained up to the date of their execution. _ 

'he core of this cable, which, formed as it is of a 
conductor containing 400 lb. of copper insulated with 
400 lb. of gutta percha per nautical mile, is the most 
liberally proportioned core yet given to any cable, was 
designed, and its manufacture commenced, for a cable 
to be laid between Falmouth and Gibraltar. Govern- 
ment then suddenly abandoned the idea of a cable be- 
tween these ports, and determined on laying a cable 
between Rangoon and Singapore. For this line the 
cable now lying between Malta, Tripoli, Benghazi, 
and Alexandria was manufactured and shipped in the 
autumn of 1860, and no idea of laying this cable on 
any other route but that between Rangoon and Singa- 
pore appears to have been formed by Government 
until the steam-ship Queen Victoria, carrying a portion 
of the cable, was wrecked in Plymouth about Novem- 
ber, 1860. In June of the same year, Mr. F. C. Webb 
had projected.a line of telegraph between Malta, 
Tripoli, and Alexandria, to consist partly of land lines; 
where practicable, and partly of submarine cables. 
As the feasibility of land lines was doubtful (though 
even to this day there is scareely any evidence to prove 
that they are entirely impracticable for any part of the 
route), it was clearly shown on the plans that the 
entire line might be executed in we work. 
The advantages of the route vid Tripoli and the 
African coast were set forth as safer than the  direet 
line between Malta and Alexandria, up to that time 
the only one proposed. The necessity of employing 
cables protected with stout galvanized iron was insisted 
on very strongly, and the advantages of a duplicate line 
divided into short sections were fully pointed out. 
Thus, when one of the two wires of one section and 
the other wire of another section are out of repair in 
such a system, a whole circuit from end to-end can 
still be formed, and thus repairs and renewals could be 
performed without interruption to the traffic. 

The matter was taken up by several directors of 
telegraph companies, and the printed statement and 
plans were officially laid before the Board of Trade on 
August 22nd, 1860, and before the Treasury on Sept- 
ember 26th. The advantages of the whole scheme were 
admitted by Mr. FE. Clark and Mr. Bidder, by whom, as 
well as by Mr. W. Dent ‘and Captain Peel, the ad- 
vantages of the route were, it is believed, fully urged 
on the officers of the Boardof Trade and Treasury. 

About January, 1861, it became known that the 
Rangoon and Singapore cable was to be laid on the 
Malta, Tripoli, and Alexandria route, and in the same 
year it was successfully submerged. Thus the route 
proposed in Mr. Webb’s elaborated statement, so 
strongly urged and so plainly set in print and plan 
before tee tnd was adopted, whilst the precautions 
for the permanence of the work pruposed by Mr. 
Webb were wholly neglected. 

The excellent, almost extravagant, core of the 
present cable is protected only by eighteen No. 11 un- 
galvanized wires, weighing only 334 ewt. per nautical 
mile, a protection which, there was ample evidence to 
prove atthe time of the submergence of this cable, 
could not give satisfactory results. ‘The Cagliari and 
Bonah cable, laid in 1857, having a covering of eighteen 
wires, of No. 12 gauge, had after two years failed, 
and all altempts to repair it in 1860 had proved use- 
less, on account of its constant breakage, during the 
operations of lifting, owing to the entire corrosion of 
the iron wires in many places. In faet, as in the case 
of any other ungalvanized cable of that weight, it was 
about as easy to handle as it would be to pick up 
from the bottom of the sea a length of macaroni. 

Mr. Fleeming Jenkin, when joming in the discussion 


on Mr. Preece’s paper on the maintenance and 


durability of submarine cables at the Lnstitution of 
Civil Engineers in November, 1860, after discussing 


the operations on the Bonah cable, says, “The cable 
“* was covered with eighteen wires of No. 11 gauge 
* similar to that adopted for the Rangoon cable, but 
“it appeared that wire of that gauge was not a 
* sufficient B arcs, ene And, after stating that 
corrosion had not been before prominently alluded to, 
Mr. Jenkin observes again, “On the other hand, since 
“1851 many instances of corrosion had occurred in 
“ the Atlantic, in the Black Sea, in the Mediterranean, 
*“ and in the Red Sea, and also near the English coasts. 
** For. these reasons, he believed that it-would be 
“ unwise to send a light iron-covered cable, such as 
“ the Rangoon cable, to a distant part of the world 
“ without. further protection. It had been shown, 
“that cables of a somewhat similar description had 
“ failed in deep water, after the corrosion of the outer 
“ wires; and in shallow water there was still greater 
“ risk of failure, for it was difficult even to avoid the 
* danger of laying it too tight.” Mr. Latimer Clark 
also. spoke strongly on the subject: “'The cable about 
“ to be sent to Rangoon would not be fit for use for more 
than three or four years under the most favourable 
“ circumstances ; and if repairs were required, it would 
“be found to be so much decayed that it would be 
impossible to raise it.” 

Why, independently of the very small size of the 
wires used, the plan of galvanising them adopted on 
many former cables was abandoned on the Atlantic, 
Red Sea, and Rangoon cables can be easily traced. 
The manufacturers, in the case of all these cables, had 
the principal voice in the management, no telegraph 
engineer of any experience in those days being ever 
able to obtain a hearing. Now galvanised wire some- 
times has small portions of the spelter adhering to it in 
lumps, which, although by proper means could be 
easily remoyed, caused some inconvenience in manu- 
facture. We will say nothing of the fact that, as none 
of the manufacturers of cable in those days were gal- 
vanizers, they had. a direct interest in avoiding any 
extra expense and consequent profit, of which they 
would not participate. Galvanizing had been fully 
discussed during Mr. Webb’s paper at the Institution 
of Civil Engineers in February, 1858, and it is quite 
clear that the Atlantic cable owed many of its nume- 
rous breakages to the fact of its wires not being gal- 
vanized, since the cable is described as being rusted 
almost through in many places before it was laid in 
1858. The Red Sea cable must have suffered more or 
less in the same way, and although galvanizing could 
not have saved this cable, it might have added a year 
or two to its life. ‘The heating of the Rangoon cable in 
the ships at Greenwich, through the rusting of the iron, 
could never have happened had the wire been galva- 
nized, and Mr. Forde cannot have read up very care- 
fully on the subject of submarine cables, when he 
states in his paper on the Malta and Alexandria Tele- 
graph, read in 1862, in relation to the heating of this 
cable, “ No similar phenomenon had ever been observed, 
“* but the author believes that this was the first occasion 
“ where a telegraph cable had been kept under water for 
“ any length of time during its manufacture.” In Mr. 
Webb’s paper “ On the practical operations connected 
“with paying out and repairing submarine telegraph 
“ cables,” read February 23, 1858, at the Institution of 
Civil Engineers, it is stated, in describing the manufac- 
ture of the Hague cables in 1853, that ‘ As the cables 
“ came from the machine, they were coiled in a dock 6 ft. 
“ deep, constructed by the author for the purpose, in 
* which salt water was constantly kept to the level of the 
“* top tier of the cable. During one day in each week, this 
* was filled to 2 ft. above the coil, and the cable was 
“ tested for insulation with strong battery power after 
| “ several hours’ soaking. ‘Thus a really true test for in- 
sulation was obtained.” ‘The wires of these cables 
being galvanised, they were neither rusted before sub- 
mergence at sea, nor did any heating take place. 

We fear the Board of 'I'rade, into whose hands the 
matters of Government telegraphs drifted in 1860, 
acted very much in the same way as regards the 
Malta-Alexandria cable as did the directors of the 
| Ked Sea Company and other companies with regard 
|to their unfortunate cables. ‘They dealt practically 
j directly with the manufacturers, all matters being 
arranged between a secretary of the board and a 
member of the firm of Glass and Elliot. ‘The lease of 
the working of the line to the firm of Glass and Elliot, 
a firm who, up to that period, had never worked a 
single line, was in itself a curious step to take. Why 
did not the Government engage the very limited statf 
required for this purpose themselves, under the advice 
of some officers of the telegraph companies ? or, if they 
must let the working of the line by contract, why not 
to one of the existing telegraph companies, having 
stations at Malta or Alexandria? The contract was so 
arranged that a very large income must have been re- 
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ceived by the lessees during the five years now expired, 
whilst the capital was all found by, the risk all borne 
by, and the cost of repairs nearly all defrayed by 
Government. The lessees have thus reaped a good 
profit out of the best years of a work now in a rapid 
decline, but which the Government have now, perhaps 
happily for them this time, leased to the same firm for 
forty-two years, on more stringent terms, the lessees 
having to expend 100,000/. during the first ten years 
on renewals. The exact particulars of this contract 
have not been made public, and it would be exceed- 
ingly interesting if that, and indeed all other papers 
and correspondence relating to the line, were moved 
for by some really independent member of Parliament 
during the forthcoming session. It is now some time 
since papers on the subject of telegraphs of any import- 
ance have been moved for, and the quietness and secrecy 
with which all these operations are conducted between 
the Government and influential contractors defy to a 
great extent that criticism from those competent to 
judge of these technical questions which would ulti- 
mately enable members of the House to condemn or 
approve the steps taken by Government in these by 
far from unimportant matters. 

It is rumoured that part of the plan proposed 
by the Oriental Telegraph Company is to take over 
the new lease of the Malta and Alexandria cable ; 
but it may be hoped that shareholders in this case 
will look before they leap, and consult reliable 
authorities as to the value of the cable and the 
terms of the lease. By all means let there be a 
direct line of telegraph to India, worked, if possible, 
by one responsible administration; but it would be a 
serious check to telegraphic progress, if a line in the 
present condition of the Malta and Alexandria cable 
were thrust upon unsuspecting shareholders unawares 
for the profit of those who have drained’ what may be 
termed the “juice of the orange.” Such a step could 
only result in disappointment and a depreciation of the 
shares after the first puffs had blown over, and further 
discredit would thus be thrown on submarine telegra- 
phie works, which, if properly and fairly executed, can, 
there is no doubt, be made highly remunerative. 








THE BEHRING’S STRAITS CABLE. 
To rue Eprror or ENGINEERING. 

Sim,—In an article in your paper of January 4th, headed 
‘« Telegraph Engineering in 1866,” you state, in regard to the 
Behring’s Sea cable, that ‘* no telegraph engineer was engaged in 
“ any step of the proceedings.” I beg to say that this cable 
was manufactured and tested under the unremitting watchful- 
ness and care of Mr. James R. France, the acting engineer of 
the Submarine Telegraph Company, assisted by an able staff, 
and was pronounced by him to be, for its size, one of the best 
cables ever manufactured. 

The last report of Captain Grant, R.N., who was sent out to 
the Mauritius by the Salvage Association, states that, on the 
17th of November last, the Egmont sailed from Port Louis, with 
the cable on board, which was in as. perfect a condition, elec- 
trically and otherwise, as when it left Mr. Henley’s works at 
Woolwich, having been examined and tested by Mr. Eaton, an 
engineer engaged in the construction of telegraph lines on the 
Mauritius railways. 

With regard to the capability of the vessel to carry the cable, 
her arrival at the Mauritius, after encountering such tremendous 
storms, that four ships foundered in them, and sixteen had to 
put into Port Louis for repairs, speaks for itself. She was pro- 
nounced by Lloyds’ surveyors to be in perfect sea-going trim 
when she left Gravesend, and the cable was insured for its full 
value. As to the durability of the cable, much depends on the 
depth of the water in which it is to be laid, the currents, and 
the nature of the bottom, all of which conditions, in this case, 
are most favourable for its safe submergence and preservation. 
It is the intention of the Western Union Telegraph Company, as 
soon as their Russo-American line is completed, to lay another 
much heavier cable across Behring’s Sea. ; 

I shall feel obliged by your inserting these remarks in your 
paper. 

I am, Sir, 
Your obedient Servant, 
Frepk. C. G. Rrrso, 
Agent of the Western Union Telegraph Company. 
Austin-friars, Jan. 7th, 1867. 


4*« We were aware that the cable had been occasionally tested 
on the part of the company during manufacture. Even this very 
commonest precaution on the part of the company was, we have 
heard on good authority, only taken at the urgent request of 
the manufacturers. Except for this step thrust on them, the 
company would apparently have bought five hundred miles of 
telegraph-cable, through their London agent, very much in the 
same way as they would have ordered five hundred fathoms of 
« half-inch ” hemp. ‘The testing admitted (though we feel curious 
to know whether the most modern and best system was adopted), 
who designed the eable of that size and protection, for shallow 
water in 1866?—who designed or inspected the supply of 
machinery ?—who was in electrical charge of the cable on its 
passage ?—and, finally, who is to direct the whole operation of re- 
fitting the ship, and laying the cable? We shall watch and 
criticise each step in this cable’s existence, which we are certain 
cannot occupy,our time for long ; for we are determined that sub- 
inarine telegraphy shall not again suffer through the want of 
criticism of works undertaken in the same reckless manner as 
those which once threw it back so many years.—Ep. E. 
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NOTES FROM .INDIA. 


Tue Friend of India, referring to the appointment 
of Sir Bartle Frere to succeed Sir J. P. Willoughby in 
the Indian Council, says: Apart from other questions, 
the Secretary of State is anxious to consult his ex, 
cellency on the very pressing quesiion of’ raisilig 

uaranteed capital simultaneously for the three pro- 
ected lines of railway from'Lahoré to Peshawur, from 

ooltan to Kotree, and from Delhi to Baroda. 
Having none of the financial or political responsibility 
of the Government of India, Sir B, Frere lately! 
addressed the India Office direct on’ the importandé'of, 
constructing these lines at once, and should Gord 
Cranborne be able to raise the capital, no one willbe 
more delighted than the Viceroy and Mr. Massey. 
But works of irrigation must also be attended to,*and 
the famine makes them more urgent than ever, 

The same paper informs us that Colonels “Anderson 
and Fife, R.E., who were members of the Ganges 
Canal Committee, have now completed their report on 
the engineering operations being carriéd&! out on the 
Godavery, and the chief commissioner haS‘acéompanied 
the report with an elaborate review of the whole 
subject. It has been virtually decided to go: on with 
the works at the third barrier, near Chanda, and Mr. 
Temple, after a careful inspection of “ie localities last 
hot weather, has recommended that the navitation of 
the Wyngunga be combined with it. “Theéte seems to 
be no reason why, by opening up that river and its 
feeder, the Kunhan, the great militaty station of 
Kamptee should not be connected ‘withthe Bay of 
Bengal. 

A commission is to be sent at onee to,Orissa, consist- 
ing of Mr. Justice Campbell, Colone? Morton, R-E.,! 
and Mr. Dampier, whose duties are not only to inquire 
into the past fearful mortality and maladminstration, 
but also to suggest preventives for the future, especially 
discussing the questions of a permanent settlement 
and works of irrigation. 

It is in contemplation to increase “the establishment 
of ferashes, and the number of boats employed for the 
conservancy of the river Hooghly.‘ It is high time 
that more active steps were taken for this department 
of the conservancy when we are informed that, from 
the lst May to tlie 9th November, 1866,°1725 human 
bodies were sunk in the Hooghly’ Witliin the limits 
of the municipality of Calcutta ; and 2915 carcases of 
animals were submerged during the same period. 

Lord Napier, during his recent towrin the provinces, 
freely pledged Government to the construction of roads 
in the Wynaad district as rapidly as they could be 
pushed forward, until the links now wanting in the 
scheme, already partly existing here and there, should 
be supplied. “ Before two working seasons have 
* elapsed,” said his lordship, in answer to the address 
presented by the planters, “‘ Wynaad will be provided 
* with a system of communications, which, if we re- 
gard the dimensions, population, and revenue of the 
region, will have no parallel in India, and few equals 
in Europe. The plateau, about seventy miles ‘in 
length by thirty in width, will Be traversed by a 
trunk road uniting the Neilgherries with Coorg, 
while three export roads will descend to the coast, 
and three import roads will strike off to Mysore at 
‘ points appropriate to the wants of the subdivisions 
of the Talug.. These roads will offer a durable 
testimony to the liberality of Government, and: to 
the skill of the Madras engineers: I grant. that 
errors and neglect may have oeéurred, such as are 
usually found in the operations of Government, and 
from which the undertakings of private persons are 
not free; but we now know exaetly what we have to 
do, and the way of doing it. ‘The work will be con- 
tinued with diligenee, and will be carried rapidly to 
a conclusion.” 

Bombay is likely to be well represenited at the Paris 
International Exhibition, Government having devoted 
3000/. towards defraying the expenses of forwarding 
articles for exhibition there. vi ot : 

The Lahore Chronicle is informed that, by the 1st 
January, “a sufficient number of detached portions ot 
“ railway will be opened to admit of théijourney from 
*“ Calcutta to Bombay being performed 4m about four 
“days. The line is now open from! Nagpore right 
“ into Bombay.” a 

The Kast Indian line of railway from Khanoo to 
Sterampore, and from Luckeserai to Allahabad,is to. be 
doubled ant 

The director of the Mekran Telegraph hag’ sub- 
mitted a projeet to the Bombay Government for 
laying a submarine cable between Kurrachee and 
Bombay. 

Overtures have beem made bythe Singapore Gas 
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Company, as well as. by some private individuals, to 
light Madras with gas; but hitherto no further steps 
have been taken for carrying out that most’ desirable 
object, the municipal commissioners having merely 
ordered the several proposals to be recorded. 
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“WATER-TUBE BOILERS. 

Ke To tHe Eprror or ENGIncerina. 

Li :aER,— You will oblige by allowing me space to reply to the 
detter of Mr. Inglis, in ENGINEERING of 28th December, in 
eference to my water-tube boilers. Mr. Inglis, in noticing my 
Jetter in your journal of 7th December, says he has seen some of 
the boilers made by me, and they were very different from your 
illustrations of his boiler in ENGINEERING of November 16th, 
to which I had referred in that letter as almost an exact copy of 
boilers I had made in 1862, on my patent of that year. ‘Though 
Mr. Inglis has seen my boilers, he yet fails to point out any 
essential difference between them and that illustrated by you. 
The only distinctions he can indicate seem to be these three: 
1st. The tubes are shorter in my boilers, 2nd, The water jlevel 
being “ usually in the upper row of tubes.” 3rd. ‘The detic ency 
in circulation. Now, though these alleged differences were 
correct, they would in nowise touch the validity of my patent, 
or make Mr, Inglis’s boilers the less an infringement thereon. 
The facts are, however, that I do not limit myself to any length 
of tube, and may make them as long as the conditions of any 
particular case may require. 
those boilers I have made required tubes moderately short, and 
it so happened, also, that they were all erected where salt or 
impure water could only be obtained for working them. Then, 
as to the water-level being in the top row of tubes, it so happens 
that in the drawings accompanying my patent specification, ex- 
amples are shown with the water-level in the cylindrical receivers, 
as well as in the upper row of tubes, and in my practice I only 
made one boiler where the water-level was in the tubes, all the 
others having the water-level in the receivers. 

As regards the:circulation of the water, Mr. Inglis must allow 
me to say that there is just the same provision for circulation in 
my boilers as thereis in the one illustrated in your journal, the 
tubes in it, as I have before stated, being only at a greater angle. 
I have always inclined the, tubes, and may set them to any 
angle, or even vertically, as they are shown in my patent of 
1860. It is impossible, however, to prevent a rapid circulation 
and motien of the water in the tubes of these boilers, on account 
of the egress of the steam front the inside of the tubes; and it is 
quite obvious, besides, that the most perfect circulation can be 
given bythe simplest means, without inclining the tubes at all, 
or only in the.very slightest degree. 

Mr. Inglis states—Isuppose in proof of its superior circulation 
—that the boiler you illustrated - been working for about six 
months, chiefly with impure sult water, and without giviug any 
trouble. The boiler I erected at Belfast, where the water was 
exceedingly bad, worked twelve months before showing any 
signs of injury to the tubes, so that Mr. Inglis’s experience of 
the effects of. salt water can hardly enable him to speak very con- 
fidently as to the durability of this boiler. 

In_his letter, Mr. Inglis says that boilers of this general de- 
scription baye been patented, and he supposes also made, more 
than 25 years ago. This may be so, but after some experience 
both in the construction and working of these boilers, 1 take it 
upon me to say that the elements necessary to make them prac- 
tically workable and economical boilers are, 1st, the portable 
outside doors to give access to the tubes for cleaning and repairs ; 
2nd, the stays through the doors to receive the unbalanced 
pressure of the tube areas—for safety; 3rd, the doors to give 
access to the outside surfaces of the tubes to clear off the soot 
and dust deposited by the flame; 4th, the effective circulation 
of the fire gases among the tubes. These are the four particular 
elements of my patent of 1862, and which distinguish the boilers 
in it from the water-tube boilers patented by me in 1860, and, 
as I believe, also from any other water-tube boilers. 

The boiler Mr. Inglis illustrated in your number of November 
16th has the first feature of. portable doors, and therefore [hold a 
direct infringement of my patent. It has not the second element 
of the stays, and is consequently unsafe. Can any one suppose 
that a Board of Trade surveyor would pass such a boiler held 
together by rivetting, or’ expansion of the tabes only? ‘The 
third element, that of doors to give access for cleaning the out- 
side of the tubes at all times, is wanting, and, from experience, I 
have no hesitation in saying that a considerable loss in evapora- 
tive economy is the results..The fourth element, effective circu- 
lation of the fire gases among the tubes, is singularly defective. 
A very large portion of the heat must necessarily pass off by the 
flue without yielding up one tithe of its heat to the boiler. 
Besides passing the gases: right up through among the tubes, as 
is done in other water-tube boilers, I also specify a down-draught 
arrangement where the fire gases, after first circulating among 
the upper tubes, pass downwards through among the lower 
tubes, and leave the boiler at the lowest and coldest part where 
the feed-water enters. This arrangement, though I have not 
had an Bi emi of properly testing it, [ believe to be most 
economical. 

I think it but justice to myself to state that Mr. Inglis’s con- 
nexion with these water-tube boilers appears to date trom the 
period of a visit which he paid to me either in the last week of 
February or the first week of March, 1863. I am able to fix 
the time within one or two days. I showed to him freely the 
boilers I was then constructing, as well as drawings of these 
water-tube boilers. Mr. Inglis had with him at the time draw- 
ings of the voiler shown in Figs. 4.and 5 of your illustrations, 
which is certainly no water-tube boiler. No mention was made 
by him that he had designs of water-tube boilers similar to those 
[ had shown to him, though he mentioned he was about to 
patent some improvement in the details of the Corliss valve 


gear. 

I would probably never have known that Mr. Inglis had 
tarned this visit to such advantage, had not the engravings 
and, aceompanying article in your journal informed me that he 
had not onlysmade but patented such boilers. On referring to 
Mr, Inglis’s»patent, I find it bears date ninth of March, 1863, 





ai 


The circumstances in the cases of 


just a few days after his visit to me. In the article referred to 
it was also stated that Mr. Inglis had had a boiler of the kind 
working for four years at some paper-mills near Edinburgh 
belonging to Mr. Henry Bruce. From the conversation referred 
to with Mr. Inglis this appeared to me a very questionable 
statement, and having made inquiry, I find as I expected, that 
the boiler had not been at work much more than two years, 
having been erected in the summer of 1864, 

The above facts I leave to speak for themselves, and only 
observe in conclusion that if Mr. Inglis can hold a valid patent 
for the boiler you have illustrated, the patenting of any original 
design or arrangement is about the greatest farce that possible 
can be imagined. James Howvern. 

Glasgow, 4th January, 1867. 


THE CUPOLA SYSTEM IN 1798. 

We have engraved, on the next page, a copy of an old print, 
published in London, February 13, 1798, “by G. Thompson, of 
No. 43, Long-lane, West Sinithfield, and J. Evans, No. 42.” 
Under the print is engraved “The Great Raft now afloat 
in Brest Harbour, 2100 ft. long and 1050 broad. Engraved 
from the model presented to the French Directory.” ‘The An- 
nual Register, the Gentleman’s Magazine, and other contem- 
porary publications which we have consulted, contain no men- 
tion of this monster craft; and as there were fears at that time 
of a French invasion in great force, we presume the print was got 
up to astonish the English public, and to give them, in imagination 
an idea of what might be expected. Here at least was inven- 
tion, and in some measure in anticipation of Captain Coles’s 
and Captain Ericssou’s early designs, ‘The print is numbered 
at various parts, the great central structure being “ the citadel,” 
while above it was the visual telegraph on Chappé’s system. 
Kight windmills, easily distinguishable, were to be set up to drive 
as many paddle-wheels! at what rate we will not attempt to 
calculate. Breastwork batteries were to be formed around the 
ship, to mount, in all, sixty guns, carrying 48 1b, balls. Each 
battery of ten guns is served from a bomb-proof magazine, each 
of them distinguished in the engraving by a flag. Furnaces are 
also shown for heating shot. Near the drawbridge at each end 
are two mortars. We republish the design, for it is one, as an 
object of interest. The print which we have copied is in the 
possession of Mr. E. Leader Williams, jun., of Northwich, to 
whom we are indebted for the loan of it. 








Works or THE Farreparrn ENGINcERING CompANY.— 
Tue Fairbairn Engineering Company have just completed a 
bridge for the London and North-Western Railway Company, to 
replace a wooden arened bridge crossing the river Lune in three 
spans. The piers of the wooden bridge are used for the new 
structure, which is a skeleton girder. The specification required 
ali rivet-holes to be drilled, but this condition was subsequently 
altered, the makers preferring to punch the holes with great care 
and afterwards to finish them with three-fluted rimers by hand, 
so as to produce the same accuracy of fit as is obtained by drill- 
ing. ‘This process of rimering is said to have cost more than 
ten shillings per ton of the ironwork, but the result is very satis- 
factory as far as quality of work is concerned. A viaduct for 
the Lancashire and Yorkshire Railway is also in progress at the 
above works, this structure having four spans of 60 ft. each, 
and two spans of about 50 ft. This viaduct is being made to 
replace an existing one, and the work is being carried on without 
interrupting the traffic of the line. Drawings and particulars 
have been promised us for publication by Mr. Harman. A bridge 
for the Sutherland Railway is likewise in progress at the Fair- 
bairn Engineering Works, forming a girder of 230 ft. clear span, 
20 ft. deep. 

Tue Henwoop Scueme.—Last month we noticed Mr. 
Henwood’s proposal to utilise our old wooden navy by cutting 
the vessels down, plating their sides with iron, and introducing 
turrets to carry the guns; and although the plan had been 
favourably spoken of by the Times, The Engineer, and other 
journals of more or less authority, we expressed a very decided 
opinion that it was hollow, inadequate, and inadvisable. Our 
conclusions have since been completely indorsed by Mr. Reed, 
the Chief Constructor of the Navy, in the lecture he lately de- 
livered at Plymouth, and which has attracted general attention 
not merely from the authority of the lecturer, but also from the 
boldness and force of the doctrines promulgated... ... Since 
Mr. Reed’s lecture was delivered, the intimation has reached us 
from America that iron plating on wooden ships is found to rot 
the wood, and that it is indispensable to the durability of the 
structure that the hull should be of iron. But this additional 
fact was not needed to ensure the condemnation of Mr. Hen- 
wood’s project by all competent judges. The same views which 
we have propounded are maintained with great force and know- 
ledge in tke new scientific paper, entitled Lngineering, which, 
although only a year established, has earned the position of the 
first engineering publication of the day.—Zllustrated London 
News. 

Tue New American Friver.—Of the new anarmoured 
high-speed cruisers, five are of a class of which the Wampa- 
noag is the representative. ‘They are timber built, 330 ft. long, 
and 345 ft. over all, 45 ft. beam, 23 ft. depth of hold, and are 
to draw 19 ft. of water. The screw engines will have a pair of 
cylinders 100 in. in diameter and 4 ft. stroke, and will be geared 
in the ratio of about two to one to the screw-shaft. As the en- 
gines themselves ought to make from 50 to 60 revolutions when 
in full work, the screw would thus inake from 100 to 120; but, as 
we presume this speed is not intended, it is probable that the 
engines are to work slower. The W ampanoag will have twelve 
boilers, fifty-eight furnaces, 1130 square feet of grate, and about 
30,000 square feet of heating surface. It is stated that the 
engines alone will oceupy upwards of 40 ft. of the length of the 
ship, and that 17 ft. in length below the berth deck is packed 
with machinery. ‘The adoption of geared engines is being 
severely criticised in the States, as it would be here. It appears 
to imply a low piston speed, aud thus a low indicated power, in 
comparison with the size of the engines. It is stated that only 
a scanty allowance of coal can be taken, and that this can be 
carried only in long iron bunkers on the berth deck in the 
quarters of the men. 
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FLOATING CITADEL DESIGNED FOR THE FRENCH REPUBLIC, A.D. 1798. 
LENGTH, 2100 Fr., WIDTH, 1050 Fr. 
( For sees sade see ie Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisementsi s three shillings for the first four lines or under, 
and eightpence for each additional line. Blocks are charged 
at the same rate for the space they occupy. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bed ford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
Sor this paper. 


Le bureau dENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

This paper is now frequently printed with a third 
sheet, and this sheet is occasionally returned by the news- 
agents unissued to their subscribers. Our readers should 
observe, by the pages of each number, whether any portion 
is missing. 


Tue InstituTION or Civit Encingeers —Tuesday, January 15, at 
8p.m. ‘ Ships of War.”. By John Bourne. 
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FRIDAY, JANUARY 11, 1867. 
THE STAGNANT PRESENT. 


Wuat direction investment is likely to take is now 
a matter of the deepest interest to engineers, for 
capital is the life-blood, and a liberal spirit of com- 
mercial enterprise the vital atmosphere, of engineering. 
In the great offices in Westminster there is now next 
to nothing doing, but few great works of construction 
are in progress, shipyards are idle, and shipping is 
offered for sale at ruinous: prices, many of the manu- 
facturing engineers have very little to do, and the 
dulness is felt everywhere, although the export trade 
of the country continues good. However the mania 
for limited-liability speculation may have brought on 
the present state of things, there are hundreds of 
large limited-liability companies which iu ordinary 
times would have had good and profitable businesses, 
but which are now crippled, or, still worse, in course 
of being wound up. 

And with all this stagnation, capital is now literally 
begging employment upon the Stock Exchange, in tem- 
porary loans at 2 per cent. The Bank rate, it is cer- 
tain, cannot, in the existing state of things, be long 
maintained at its present figure, but must be reduced 
to 3 or even 24 per cent. That new channels must be 
found for investment is evident enough, for men who 
live by the income from their capital cannot and wili 
not long endure a diminution of from one-half to 
three-fourths of that income, which is now the case 
with a large class of lenders, who, where they once 
were in the receipt of, say, 2000/. or 30002. per annum 
from a given capital, may not now be able to secure 
1000/. 

What then are the new channels of investment 
likely to be? We can hardly look for a further great 
extension of our railways, nor of dock or harbour 
works of considerable magnitude. A large aggregate 
of works of local improvement, such as waterworks, 
drainage works, sewage irrigation works, &c., remains 
to be done; but such works have seldom risen to any 
great proportion of the whole amount of engineering 
employment. As for works in foreign countries, there 
will always be a greater or less number of openings 
for English engineers; but foreigners are themselves, 
too, becoming more and more independent of us, and 
in several countries, as has long since been the case in 
France and Russia, there is a prejudice against us, 
while in the United States an English engineer would 
stand hardly any chance whatever. These very coun- 
tries are good customers, however, for our exports, 
and thus contribute to our employment at home. 

We naturally look with most hope to our colonies 
for engineering employment, but we are bound to say 
that our investments in Canadian works have been 
unfruitful, that Australia has really made very slow 
progress indeed in respect of engineering works, and 
that it has taken between fifteen and twenty years to 
construct less than 5000 miles of railways in India, al- 
though at one time nearly as many miles were opened 

















in a year in the American States. Beyond the still un- 
settled case of the Intercolonial Railway through New 
Brunswick, there is very little prospect of work for 
the next few years in British North America. The 
provinces are too poor to bear many new works, or 
even to profit greatly from those carried out there 
with the aid of capital from this country. The 
Grand Trunk was one of the greatest and most 
unfortunate speculations based upon our hopes 
in Canada, The Great Western Railway of 
Canada, were it not that it is merely the connecti 
link between two important lines in the States, wold 
have turned out equally unfortunate. That we may 
look for any great activity in Australia appears to be 
equally improbable, and it is chiefly to India, among 

the distant portions of our empire, that we may 
turn with the most hope. But even if as much as 
twenty or thirty millions of English capital were at- 
tracted yearly to that country, for works of construction 
and sanidel improvement. alone, the activity thereby 
created would correspond to but a small share of what 
we are accustomed to regard as a busy season here at 
home. That the proved advantages of roads, internal 
water communication and irrigation in India, and the 
adaptability of that country to large cotton and other 
manufactures may yet attract an even larger annual in- 
vestment of pose is not impossible; but whatever 
the opening for investment may be, it will not corre- 
spond to a large proportion of the customary total in- 
vestments of English capitalists in works and manu- 
factures in years past. 

And yet when we look into the future how many un- 
expected events, and how many great discoveries and 
inventions, it certainly hides. A few years ago we had 
the startling discovery of gold in California and 
Australia, then came the American railway mania of 
1853, then the Crimean war, each in its turn giving an 
immense impulse to our commerce and industry. ‘Then 
we had the rise of our own Cleveland district ; still 
later, general armaments and the American war—all 
good for trade, however sad in themselves; and we 
have since seen wonderful periods of prosperity, brief 
though they were, in India, in Egypt, me in Russia. 
Are we to look now to some great event corresponding 
to these? Numbers might be suggested, any one of 
which would give an impulse, although not, we fear, 
a lasting one, to English industry. 

Our own conviction is that, while we are to await a 
gradual and general revival of trade, engineers of posi- 
tion will themselves find promising fields of enterprise, 
and that many of them will depart somewhat from the 
strictness of professional etiquette, and, from their 
superior opportunities for discerning the real capabili- 
ties of new undertakings, advise the public. When 
we have seen how readily capital has, within the last 
few years, been attracted by wordy and windy pro- 
spectuses, supported each by a few influential names, 
who can doubt that the arguments of engineers of 
position and experience, supported by facts capable 
of complete verification, would now have great 
weight? Abroad, engineers do not confine themselves, 
to the same extent as we do, to mere dry and formal 
reports, but they take upon themselves to guide 
capital into new channels, by full and even popular 
examinations upon the resources and promise of new 
districts. They take the initiative more than is the 
case here, not but that we have plenty to put their 
heads along with those of a solicitor and a contractor 
to float a new scheme. It is not this kind of scheming 
that we mean, and it now behoves engineers to go beyond 
the technical details of their profession, and to examine 
and report, in a manner which will bear the attention 
and satisfy the objects of popular inquiry. At the 
present juncture, with money at 2 per cent., such a 
course on the part of engineers of the best position and 
character would lead to great results. 








THE GREAT SNOW QUESTION. 


Lonpon, and we mean the whole metropolis, is 
apparently helpless after a snow of even 3 or 4 inches, 
until the sun comes out and melts it away. The snow 
of Wednesday week was; possibly equal in weight to 
? in. of rain, although we pope | be inclined to place 
the estimate lower, say $ an inch, equal to 50 tons to 
the acre. There are upwards of 2500 miles of 
thoroughfares in the metropolis; and if we take the 
roadways and footways as averaging together 35 ft., we 
should have rather more than 10,000 acres of thorough- 
fares covered by, say, halfa million tons of snow. In St. 
Pancras, Mr. Scott, the chief surveyor, took the 
matter in hand upon his own responsibility. He set 
300 men and 120 carts at work, and cleared 7000 
loads of snow from 94 miles of thoroughfares at 
a cost of somewhere between 1000/. and 1500; 





and although there was some stro geet when 
the report of his operations came before the representa- 
tive vestry of the parish, the work was sanctioned and 
the expenditure confirmed, although, as one member 
remarked, it would have cost 150,000/. to have cleared 
all the streets and roads of London at the same rate, 
while, as the result proved, the sun came out, after 
two or three days, and carried the snow all away. 
The work actually done was done under great dis- 
advantages, few of the dust-contractors—who were 
bound to turn out to the work when called upon— 
having their horses roughed, and men were not readily 
to be found for the work, although gangs of sturdy 
beggars were shouting, “‘ We’ve got no work to do.” 

‘The snow might have lasted a week, and but for the 
rain that came after, might, for all that could have 
been foretold, have kept the streets in a most filthy 
condition for a fortnight longer. ey winter we 
resign ourselves helplessly and hopelessly to this re- 
curring visitation. The General Omnibus Company 
and nearly all the cab proprietors keep their horses 
and vehicles within doors, and locomotion, except in 
the underground railway, and with difficulty on foot, 
is wholly suspended. If we may set the average loss 
as high as 1s. for each head of the population, then it 
would be wise to spend even 150,000/. for the removal 
of the suow, although it would no doubt be found that 
a much less sum would suffice. Why should there not 
be horse-drawn snow-ploughs to scoop it up rapidly 
into heaps near the sewer-holes? and why should it 
not be rapidly melted there by steam or heating appa- 
ratus of some kind? Suppose we really had half a 
million tons of snow to deal with, and we wished to 
raise its temperature from perhaps as low as 25 deg. 
to even 50 deg., every ton of coal should then melt at 
least 50 tons of snow, and less than 10,000 tons of 
coal would suffice to send all the snow down the gutters. 
We do not require to be told that such a melting 
apparatus has not been devised. Let some one make 
it his business to devise one—one that will burn 
and effectively apply the heat from even a ton, or 
more, of coal per hour. In removing snow, as in 
railway earthworks, a great deal depends upon the 
“average haul.” Mr. Scott, of St. Pancras, made 
a vast mound of snow on tie intended site of the 
Cobden memorial, above Mornington-crescent; but 
we do not know from how far some portions of this 
great mass were brought. It is certain that the dis- 
tance must have been considerable, whereas, could the 
snow be merely scraped up in heaps near the gully- 
holes, its reduction all be, we believe, an easy 
matter. We may perhaps just mention here, for the 
information of those who are not accustomed to such 
questions, that a ton of coal will evaporate from 7 lb. 
to 9 lb. of cold water into steam, that it will warm 350 
tons of water from 50° to 75°, and that to melt 50 tons 
of snow at, say, 25°, raising it into water of, say, 50°, 
is equal to warming nearly 350 tous of water through 
the same range of temperature. The latent heat of 
liquefaction of snow is 1424°, and thus the equivalent 
units of heat in the melting already supposed would 
be 1673°. We have purposely taken the temperature 
of the snow lower than it would probably be found to 
be, and have estimated the final temperature higher 
than necessary. With suitable apparatus, which might 
be very simple, it would pay very well to burn even 
10,000 tons of coal to melt away a heavy snow from 
all the streets and roads of the metropolis. 


We much fear that Mr. Rumble’s “design,” of 
which something has been heard lately, amounts to 
no more than a design upon the press. Having first 
employed his time in the production of a series of 
drawings of a very heavy passenger engine, with a 
very scanty allowance of heating surface, he first 
writes to the conductor of this journal, asking him 
to come and see them. No sooner are the drawings 
shown, however, than Mr. Rumble intimates that he 1s 
not at liberty to state for what company or engineer 
they have been prepared ; but he does go so far as to 
say that the engines, when made, may —- be seen 
in one or the other of the stations built or building in 
the Euston-road, and to the natural curiosity to know 
all, where a part had been so freely offered, he adroitly 
encourages the presumption that they are for the 
Midland. The drawings are’afterwards published in 
great detail in another journal, but only as of an en- 
gine “intended for extraordinary heavy service on one of 
“our great English lines.” In this stage they are freely 
open to much criticism, because of their weight, length, 
stiffness in curves, and of their starved heating surlace 
mostly comprised in a few great flues — than tubes) 
—something of the proportions tried in the Rocket, of 
Liverpool and Manchester fame, but never adopted in 
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later ‘practice. Replying to this, in a somewhat pre- 
teutious letter, Mr. Rumble “ most distinctly denies,” 
and that in capitals, that they are for the line for 
which not only ourselves but others had been induced 
to believe they were designed—the Midland. We 
must own that we had not sufficiently distinguished 
between the -probable and the improbable, and that, 
where the latter was in reality sufficiently apparent, we 
did not wait for confirmation before fathering so unlikely 
a mongrel upon the engineer of the Midland Railway. 
It being clear that we have been misled, we are left to 
the only other conclusion, viz., that Mr. Rumble has 
designed his engine merely for his own recreation. 
To this he replies with the pitiful production which 
we print upon another page, charging us with “ vio- 
lent animosity,” &e. Now while we certaiuly consider 
that Mr. Rumble has been practising upon the press, 
and seeking prominence to which, in this single 
case, he is not entitled, we need hardly say that, be- 
yond a just disapprobation of such a course, any 
presumption of animosity, violent or otherwise, on 
our part, is as ridiculous as it is unfounded. We 
should require to know much more and much worse 
of this gentleman before we could descend to any such 
feeling, and it is only claiming for him a position in 
our acquaintance which he has never held, to suppose 
that, did we indulge in such a feeling at all, Ae could 
be the object of it. We only regret that, while placing 
his qualifications so fully before our readers, his most 
unfortunate quotation from a pungent stanza in our 
last number should suggest such a doubt of their 
value. 

These points are apart, however, from the real in- 
terest of the subject. We are all glad of new light, 
and engineers desire to know why a great passenger 
engine, with 18in. by 24in. cylinders and coupled 
7 ft. wheels, should have but eighty-six tubes, 2? in. in 
diameter and 11 ft. 10in. long; why the best of all 
the firebox heating surface should be fenced off from 
the fire by a brick arch 44 ft. long from front to back, 
and reaching quite across the firebox. These, together 
with a wheel base 18 ft. 6 in., and without any provi- 
sion for radiating the front wheels, are the only original 
pomts of Mr. Rumble’s design, so far as we can make 
them out. It is of no use to count upon great 
ower, even with steam of 200 lb. pressure, un- 
on the boiler will supply steam in abundance. The 
proportions of locomotive boilers have been arrived at 
as the result of an experience with probably 40,000 
engives—old and new—and this experience has 
shown that tubes of 23in., and only 11 ft. 10in. 
long, are not economical, and that for the very 
heaviest express traffic, for which the engines now 
in question were avowedly designed, considerably 
more than eighty-six such tubes would be necessary. 
Their surface is hardly as much as that of 140 tubes 
2 in. in diameter and 10 ft. long, and we presume that 
no locomotive engineer could be found in England who 
would employ the latter for a 35-ton engine intended 
to work “the very heaviest express tratlic with cer- 
“ tainty and economy.” Even the little 19-ton engines 
long ago designed by Mr. J. V. Gooch—those of the 
“ Snake” pattern—had 181 tubes, 1fin. in diameter 
and 10ft. long, and this for 144 in. cylinders, 21 in. 
stroke, and a single pair of 6 ft. wheels. And there 
can be no question that 86 tubes, 2} in. diameter and 
L1 ft. 10 in. long, would require more coal to evaporate 
a given weight of water than would 140 tubes 2 in. in 
diameter and 10 ft. long, supposing the given quantity 
of water to be evaporated in the same time in both. 
The whole practice with large tubes failed in the early 
days of the Liverpool and Manchester Railway, There 
was every inducement to use them. They required 
fewer joints, were easier to clean, and were stiffer, and 
therefore less liable to work loose, than smaller tubes. 
But, under the quick draught indispensable in locomo- 
tives, they could not keep up the steam without a great 
waste of fuel, and every attempt to revive their use has 
ended in the same result. 

To supply steam for what all of us now understand 
as the “very heaviest express traffic” would require at 
least 1100, if not 1300, square feet of tube surface, the 
firebox being in proportion. ‘The tubes should be not 
more than 2} in. in diameter, and of these from 140 to 
160 would give the requisite surface, provided they 
were 14ft. long, to which, with a Bissell or other 
bogie under the front end of the engine, there would 
be no objection—the proportion of diameter to length 
being then about the same as with 17 in. tubes, 114 ft. 
long. The same surface could be got into tubes of 
somewhat less diameter and length, and with a little 
closer packing, say }in, or even ,; in. apart, but this 
would not be advisable, and we should recommend a 
minimum space of § in. 





We need not go to great length, however, in 
criticising a design which is not likely to be adopted. 
The interest of the question lies not in what our 
correspondent is doing, for his own amusement or 
otherwise, but rather in the questions involved in 
designing narrow-gauge engines for very heavy traffic, 
meaning by this traffic of perhaps one-third or one- 
half greater weight per train than that now generally 
taken upon our railways. 








THE P. AND O. COMPANY.—No. VIL. 


Benoip now the dimensions to which the P. and O. 
Company has extended! Survey the map of the eastern 
hemisphere—trace the network of lines* branching to 
China and Japan on one hand, and to Australia on the 
other, and say if there has been any other steam enter- 
prise of equal grandeur in the history of the world! Bit 
by bit has the great edifice been built up, like our own 
stupendous cathedrals; not the mushroom growth of 
a day, but the laboured contribution of successive 
generations. Not in consequence of Government nur- 
sing, but in spite of Government interference and ex- 
action has this great result been attained; and now 
the adolescent giant needs swaddling-clothes no longer, 
but is able to take its position as a power in the state 
—to assume a more independent tone, and to negotiate 
on equal terms. The jeopardy in which all contract 
steam companies have been constantly placed by the 
caprices and instability of the Government has been a 
continual source of risk and anxiety from which mer- 
cantile enterprise—with its own proper risks and diffi- 
culties—ought to be exempt; and it may now be as- 
sumed that the contract system has had its day, and 
that some other system which will be exempt from 
such mischievous interference will henceforth be 
adopted. The right system would be for the company 
to charge a fair sum for the articles it carries, whether 
merchandise or letters; and to allow the public to 
send their letters by whatever vessels they please. By 
this arrangement either the company should issue its 
own stamps for postage, or the Government should re- 
imburse to the company the amount of the postage 
accruing from the Sotteee carried. If the company 
did not maintain a sufficient speed by their vessels, 
then other swifter vessels would be established on the 
main lines by other parties, which would quickly 
monopolise both the passengers and the correspon- 
dence ; and this risk, it may fairly be believed, would 
present sufficient stimulus to induce the company to 
maintain the highest measure of efficiency. Such an 
arrangement would extinguish the ery of monopoly 
which has been so generally raised in the Indian press ; 
since the work would naturally fall to be done by that 
party which did it best. 

It appears by a late parliamentary return that the 
average speeds of the mail steam-vessels on different 
lines between January 1862 ‘and April 1866 has been 
as follows :—Liverpool and Boston line, outwards, 9 
knots 2 fathoms; homewards, 10 k.2f. Liverpool 
and New York, outwards, 11 k. 1 f.; homewards, 11 k. 
7 f. Southampton and West Indies, 10 k. 5 f. 
Southampton and Brazils, 9k. 5 f. P. and O. Austra- 
lian line, 9k. 7 f. Calcutta and Suez line, 9k. 7 f. 
Bombay and Suez, 9k. 2 f. Southampton and Alex- 
andria and Marseilles and Alexandria, 10k. 0f. The 
average speed of the Messageries Impériales’ vessels on 
the same or similar lines is9 k.4f. The number of 
passengers carried by the P. and O. Company during 
the last twelve years has been, of first class, about 
16,000, and of second class about 3000. The charges 
per head per mile by the P. and O. vessels for first- 
class passengers, including wines, beer, and provisions, 
is, on the Southampton and Alexandria Ene, 24d. ; 
Southampton to Bombay, 34d.; to Calcutta, 3d.; and 
to Sydney, 2$d. By the vessels of the Cunard Com- 
pany between Liverpool and New York, the charge, ex- 
cluding wine, beer, &c., is 2d. per mile per head. By 
the Royal Mail Company between Southampton and 
St. Thomas, the charge, also excluding wine, beer, &c., 
is 24d., and between Southampton and Rio Janeiro 
2d. per head per mile. In point of speed and cost, 
therefore, there does not appear to be much difference 
between the rates of the P. and O. Company and those 
of the companies with which its administration is 
usually contrasted. The mileage performed by the 
vessels of the P. and O. Company is about a million 
and a half knots per annum, and the insurance risks 








* The company’s routes extend, first, from London and ‘from 
Marseilles to Alexandria; second, from Suez to Bombay ; third, 
Suez to Point de Galle and Calcutta; fourth, Bombay to Cal- 
cutta; fifth, Point de Galle to Melbourne and Sydney; and 
sixth, from Point de Galle to Singapore, Hong Kong, Shanghae, 
and Yokohama. 





are covered by a sinking fund of 1} per cent. The 
cost of labour, coal, provisions, and every other item of 
expenditure is twice or three times greater on the east 
of Suez than it is at home. This fact is illustrated by 
the report of the directors of the French company to 
their shareholders after having acquired some experi- 
ence of the service. They state, “that in the seas be- 
* yond Suez coal costs twice as much as in the Medi- 
“terranean; that the price of food is triple; that a 
“workman kept at Suez, and, owing to the effect of 
* climate, doing one-third less work than at La Cistal, 
* costs three times as much; lastly, that a European 
“ fitter is paid 30f. a day at Hong Kong and 42f. at 
* Shanghai.” 

The average stock of coals kept at fourteen chief 
ports to which the P. and O. Company plies is about 
90,000 tons, and the company has very extensive docks, 
wharves, workshops, lighters, &c., at most of these 
places. The company feeds upwards of ten thousand 
persons daily on board ship, and its yearly consump- 
tion of provisions, including ice and provender for 
cattle, is about 144 million lbs.; its consumption 
of wine, beer, lemonade, &c., about 1} millions of 
bottles; and its consumption of oxen, sheep, poultry, 
&c., about 180,000. ‘The annual cost of coal is over 
half a million sterling, and a fleet of 170 sailing ships 
is employed in carrying coals to the company’s sta- 
tions. It is reckoned that there is a loss of one-fifth 
in the efficacy of the coal from deterioration before it 
is burnt. The company employs 8250 persons afloat 
and 4351 ashore, or, in all, 12,601. The total revenue 
for 1865 was £2,136,076 8s. 9d., and the total ex- 
penditure £1,976,999 1s. 6d.; leaving a balance of 
£159,077 7s. 3d. There are 2122 shareholders in the 
company, of whom 689 are ladies, 153 clergymen, and 
178 in the army or navy. 

The P. and O. Company has long been assailed with 
the most virulent abuse in the Indian and Australian 
papers for its high charges, its bad accommodation, 
and for the deficient speed of its vessels. Not one of 
these overheated charges can be established against it ; 
and the present history shows very clearly that the 
undertaking was, in the first place, established with loss 
and difficulty, that its profits have never been exorbi- 
tant—since they average less than 10 per cent.—while, 
in the cost of conveyance and the speed maintained, its 
rates do not contrast unfavourably with those of other 
companies more favourably situated for maintaining 
swift and cheap locomotion. It does not by any means 
follow, however, that the mechanism of the company is 
incapable of improvement, or that such improvement is 
not urgently demanded by the friendly and intelligent 
opinion of the present day. While repudiating all 
sympathy with the incandescent vituperation which has 
been showered upon the company by shallow virtuosi, 
we shall briefly recapitulate what improvements are, in 
our judgment, not only possible but indispensable to 
maintain the company’s prestige and to satisfy the just 
demands of informed opinion. 

And first, as pointed out by our first article on this 
subject, a line of very swift steamers should be main- 
tained between Brindisi and Bombay, and such terms 
for the conveyance of letters should be demanded as are 
equitable, and which demand, ifshown to be equitable, 
the public would entirely support. If other parties 
choose to put steamers on, there is no reason why 
they should not have that option. But past mis- 
adventure has so cooled the confidence of the persons 
most likely to be disposed to support such a scheme, 
that if the P. and O. Company / aoe the work well, 
there is no reason to doubt that they would remain 
undisturbed in their voeation by serious opposition. 

And next, the transit through Egypt should be im- 
proved, and the company should be enabled to insist 
upon having earriages of its own for the transport of 
its passengers, and otherwise to carry out such ar- 
rangements as are necessary to the comfort and 
efficiency of the transit. Such a demand would have 
to be supported by diplomatic action on the part of 
France and England; and the companies of both 
countries are interested in obtaining such a concession, 
since, if the transit be left in the hands of Turks and 
Egyptian adventurers, it will continue to be carried 
on in the unsatisfactory manner in which it now exists. 
The hotel which the company has established at Suez, 
and which is the best hotel to be found throughout 
the East, has been an immense boon to passengers ; 
and a few similar examples of successful mtervention 
would greatly add to the company’s popularity. 

The vessels of the P. and O. Company, in whatever 
part of the world, are patterns of cleanliness and neat- 
ness, and of punctuality in the arrangements. Never- 
theless, there are two crying evils which are easily 
remediable, but which have hitherto given occasion to 
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infinite discontent. The first of these is the want of 
an efficient system of ventilation; and in a crowded 
ship without a breath of air, and with the thermometer 
over 100°, the misery inflicted by such an omission can 
easily be understood. Nor can any excuse or palliation 
be offered for the neglect, seeing that efficient ventilation 
is habitually maintained in all buildings on shore which 
stand in need of such an application, that a crowded 
steamer in a tropical country stands in paramount need 
of such an appliance, and that ventilation is specially 
easy wherever a steam-engine is at work. The second 
of the internal evils which needs rectification is the 
provisioning. In the quantity of the provisions there 
is never any lack; but in the quality and also in the 
cooking arrangements there is tangible ground of 
animadversion. The bills of fare of each day’s dinner 
during the voyage are forwarded to the company’s 
office in London ; and if an opinion of the fare pro- 
vided were to be formed from them, an objector would, 
no doubt, be accounted’ a’ most unreasonable person. 
Yet, spite of these fine dinners upon paper, the hungry 
passenger, may wistfully look from one end to the 
other of the table to see which of all the pretentious 
dishes arrayed before him he should be able to eat. 

The Egyptian poultry are not ie than pigeons, 

and are of inferior quality. The turkeys are of about 
the size of English fowls. The vegetables and all other 
local supplies are bad. The cooking is badly performed, 
and the dishes are generally cold before they are 
brought upon the table. Then, as a general rule, the 
wines are detestable, and the beer is. often very in- 
different. We are aware that in Egypt it is difficult 
to obtain supplies of anything, and that the company 
has endeavoured to obviate the evil by the establish- 
ment of a farm to grow produce upon for their own 
use. But this measure has not been carried out with 
sufficient energy, or with adequate result; and agri- 
culturists should be induced by the company to settle 
in Egypt to produce the vegetables, stock, and other 
similar supplies required by the company’s vessels, 
care being taken so to change the breed of the poultry 
and stock, and to procure such proper seed for the 
growth of the vegetables, that really good articles of 
every kind might be provided. The cookery throughout 
all the company’s vessels requires to be thoroughly 
revised ; and it would be much better to stop the 
gratuitous supply of wines and spirits, and to sell them 
at a bar, as is done in the Cunard and Royal Mail 
lines, when, if they were bad, none would be bought, 
A superintending cook, of real ability, should be ap- 
pointed to travel about from one line to another, and re- 
organise that department in” every vessel. Even in 
the small item of coffee—about which foreigners 
especially are somewhat fastidious—great dissatisfac- 
tion is caused by the slovenly and unskilful manner in 
which it is prepared. 

There is yet another measure which we would urge 
upon the attention of the directors—the establishment 
of a great hotel at Bombay. The present hotel accom- 
modation in Bombay is detestable, being in the hands 
of Parsees who have but a superficial knowledge of the 
requirements of civilization. But Bombay is likely to 
become the great port of debouchment for all India, 
and the establishment of a really good and moderate 
hotel would be a work worthy of the P. and O. 
Company, and which would materially add to their 
success and popularity. Everybody who came to 
Bombay sc stay at the company’s hotel, and an 
one who stayed at their hotel would not be likely to sail 
in another company’s steamers, even if such had ex- 
istence. The hotel should be a spacious building, with 
gas and water laid on, and with all recent improve- 
ments, such as are in operation in the American hotels; 
and many residents in Bombay would no doubt make 
such a hotel their place of permanent abode. Such an 
establishment might not only be made a new source of 
profit, but it would justify and ensure the growth of a 
sentiment of gratitude towards the company on the 
part of the whole Anglo-Indian community, whereby an 
efficient antidote would be provided against those 
venomous diatribes of which, up to the present time, 
we have heard so much. 








BorLer-TESTING.—Messrs. Adamson and Co., of Newton 
Moor, are now constructing an apparatus for measuring the test- 
ing pressure applied to boilers by means of ditect weight}, so as 
to dispense with the use of the pressure gauge. It has been 
found at these works that on an average one pressure gauge is 
destroyed for every three boilers tested, which, with two gauges 
in use simultaneously, corresponds to an eunge six tests 
only as the life of a pressure gauge. This applies to the best 
gauges known fo that firm till now, and it has the double dis- 
advantage of causing considerable expense, and giving no reliable 
data of the higher pressures which it must be inferred lie far 
beyond the limit of elasticity of the measuring element in the 
gauge. A gauge made by Messrs. Wright and Co., of Birming- 
ham, is also under trial at Newton Moor, and seems to promise 
better results than those above stated. 


Y | steam is conducted to the regulator, 


GREAT NORTHERN EXPRESS ENGINE. 


WE noticed, last week, the delivery by the Yorkshire Engine 
Company of the first engine completed by them at their works 
near Sheffield; and of this engine and ‘its tender, which were 
built for the Great Northern Railway Company, we now give 
engravings on pages 40 and 41. The engine, which was con- 
structed from the designs and specifications of Mr. Sturrock, is 
of a class which has been for some time in use on the Great 
Northern line, and it is intended for working fast and heavy 
passenger trains. 

As will be seen by the engravings, the engine has inside cylin- 
ders, and has two pairs of coupled wheels, witha pair of smaller 

ing wheels in front. The driving and trailing or coupled 
wheels are 7 ft. in diameter, and are placed at a distance apart 
of 8 ft. Gin. from centre to centre, the centre of the driving 
axle being 1 ft. 9} in. in front of the firebox casing. The lead- 
ing wheels are 4ft. 3in. in diameter, and their centres are 
9ft. 7 in. from the centres of the driving wheels, so that the total 
wheel base is 18 ft. 1 in. 

The driving axle has both inside and outside bearings, whilst 
the leading and trailing axles have outside bearings only. All 
the outside bearings are of the double-conical shape shown in 
the plan, the two frustra of a cone forming the greater part of 
each bearing being united at the centre by a short cylindrical 
portion. The bearings of the leading axle are 104 in. long by 
4 in. in diameter at the centre, and 6 in. at the ends, and those 
of the driving and trailing axles are each 10 in. long by 6 in. 
and 7# in. in diameter at the centre and ends respectively. All 
the outside bearings are at a distance apart transversely of 
6 ft. 44 in. from centre to centre, this being also the distance 
between the centres of the outside frames. The inside bearings 
of the driving axle are 5 in. long and 7 in. in diameter, 
whilst the crank bearings are of the same diameter and 
4$in. long. The axles and wheel-tyres are of steel, and the 
latter are secured to the wheels by Beattie’s patent fastener; 
the trailing axles are fitted with outside cranks of 14 in. throw. 
All the springs are placed above the axles, and those belonging to 
the outside bearings of the driving and trailing axles are con- 
nected by compensating beams, each beam having arms 2 ft. 3 in. 
and 3 ft. 3 in. long respectively. The shorter arms of the beams 
are coupled to the trailing axle, and the extra weight thus 
thrown upon the trailing springs compensates for the weight 
put upon the inside bearings of the crank axle, and thus equalises 
the weight upon the driving and trailing wheels. 

The barrel of the boiler is 10 ft. Lin. long by 3ft. 10in. in 
diameter inside the smallest plate, and is made of 3 in. plates 
lap-jointed. The smokebox tube-plate is fin. thick, and the 
barrel is united to it and to the firebox casing 4 rings of 3 in. 
angle iron. The firebox casing is 6 ft. 4 in. long by 4 ft. wide at 
the bottom, and it is raised above the barrel of the boiler, its top 
being 2 ft. 5 in. above the centre line of the latter. The bottom 
of the firebox casing is inclined 12 in., the back plate extending 
4 ft, 5} in. and the front plate 5 ft. 54 in. below the centre line 
of the boiler. The back and front plates are not flanged, but 
are united to the top and side plates by corner irons. 

The copper plates of the inside firebox are all }in. thick, ex- 
cept the tube-plate, which is Zin. thick at the upper part, but is 

uced to fin. in thickness below the tubes. The firebox is 
5 ft. 74 in. long at the top, and the underside of its top plate is 
10 in. above the centre line of the boiler; the height of the box 
inside being 5 ft. 3} in. at the back, and 6 ft. 34 in, at the front. 
A transverse midfeather extends across the top of the firebox, 
as shown by the longitudinal section, this midfeather being 5 in. 
wide, and depending 93 in. below the top plate. The heating 
surface exposed by the midfeather is 5.95 square feet, and that 
by the remainder of firebox 110.42 square feet—116.37 square 
feet of firebox surface altogether. The barrel of the boiler contains 
167 tubes, 2 in. in diameter outside; and these give a heating 
surface of 905.14 square feet, making the total heating surface 
1021.51 square feet. ‘The roof of the firebox is strengthened by 
twelve transverse crown stays, assisted by sling stays fastened 
to T-irons rivetted to the crown of the firebox casing, as shown 
in the longitudinal section. The boiler is made without 
longitudinal stays, the back plate of the firebox casing and the 
smokebox tubeplate being strengthened by gusset stays ex- 
tending to the top plate of the firebox casing, and the front 
barrel-plate respectively. A manhole is formed in the top of 
the firebox casing, and on its cover the safety valves are placed. 
Immediately beneath the manhole are placed six small vertical 
pipes communicating with the main steam pipe, by which the 
This pipe is of iron, 3§ in. 
in diameter inside, and extends right through the boiler. The 
regulator, which is of the horizontal gridiron class, is placed 
just outside the smokebox tubeplate, and from it a pair of pipes, 
3 in. in diameter inside, extend to the cylinders. The boiler is 
supported by the smokebox tubeplate being extended laterally 
over the frames, and secured by angle irons on each side; by 
the motion-plate being fitted to the underside of the barrel 
about the middle of its length; aud by long angle-iron brackets, 
fixed on each side of the firebox casing, and resting upon the 
frames. The smokebox is 2 ft. 6 in. inside, and the chimney, 
the top of which is 13 ft. 6 in. above the rails, is 1 ft.4 in. in 
diameter inside throughout. The centre line of the, boiler is 
2 ft. 103 in. above the top of the frames, and 7 ft, 0} in. above 
rail level. =e 
The cylinders are inside, as we have stated ; they are 17 in. ir 
diameter, with a stroke of 24in.; and they are placed at a 
distance apart, traversely, of 2ft.6in. The ports are 1 ft. 3 in. 
long, the steam ports being 1} in., the exhaust ports 4in., and 
the bars lin. wide. The slide-valves are of brass, and the 
centres of the spindlesare 5 in. apart, The link motion is of 
the open “shifting link” kind, and its arrangement is shown by 
the longitudinal section. The pistons are of cast iron, with a 
single packing-ring; and the piston-rods, whigh are 2}in. in 
diameter, are secured to the pistons by a nut on the front side, 
whilst at their other ends they are cottered into the crossheads. 
The crossheads are of the ordinary pattern, and they have blocks 
10in. long, working between double guide bars, these latter 
being 24in. wide. The connecting-rods are 5 ft, 11in. long 
between end centres. 

As will be seen from the plan, the engine has double frames, 
the inner frames being each composed of a single plate, whilst 
the outside frames are each formed of two } in. plates, with 4 in. 





of wood between them. ‘The inside frames are placed at a dis- 
tance apart of 4 ft. 1in. from inside -to. inside, and the outside 
frames at a distance of 6 ft. 44 in. apart from centre to centre. 
The trailing buffer plate is formed of a single plate 1 in. thick 
and 14 in. deep, whilst the leading buffer beam is composed of 
two thinner plates, 1ft. 4in. deep, and having 5 in. of wood 
between them. In addition to the buffer plates, the inside 
frames are connected by the cylinders, by the motion plate, and 
by a strong plate stay placed just in front of the firebox casing ; 
whilst there are also four stays, formed of }in. plates, on each 
side between the inside and outside frames. Both the frames 
have the horn-plates formed solid with them, and the inside 
frames are 12in. deep for the main part of their length, this 
depth being, however, increased at both the leading and trail- 
ing ends, ‘Ihe outside frames are cut out so as to form the 
stays between the horn-plates, these stays being 4 in. deep, 
and there being a space of 10} in. between them and the under- 
side of the main part of each frame, which is 12 in. deep. The 
distance from the centre of the leading axle to the inside of the 
leading buffer plate is 3 ft. 6 in., and that from the centre of the 
trailing axle to the inside of the trailing buffer-plate 4ft. The 
driving axle-boxes are of gun-metal both for the inside and out- 
side bearings, and the other axle-boxes are of cast iron with brass 
bearings. The boiler.is fed by one long-stroke pump, worked off 
one of the crossheads, and by one injector, the feed being delivered 
into the front part of the barrel at the level of its centre line. 
Amongst the miscellancous fittings we may notice that the engine 
is fitted with sandboxes, the supply of sand from which can 
be regulated from the foot-plate. ‘Ihe total weight of the engine 
in working order is 35 tons, of which 10 tons rests upon the lead- 
ing wheels, 13 tons on the driving wheels, and 12 tons on the 
trailing wheels. 

The tender, of which the engravings on page 41 represent a 
longitudinal section, half plan, and half sectional plan, is car- 
ried on three pairs of of wheels, 4 ft. 3 in. in diameter. These 
wheels are placed at Kore distances of 6 ft. 6 in. from centre 
to centre, the total wheel base being 13 ft. The axles have out- 
side bearings, and the Springs are placed above the frame by the 
side of the tanks, those for the middle and trailing wheels being 
connected by compensating levers. The side frames are each 
formed of two 4 in, plates with 3 in. of wood between them, and 
the baffer beams each consist of a pair of similar plates placed 
one on each side of. a wooden beam 4in. thick. The frame 
overhangs the centre of the leading axle 3 ft. 10 in., and that of 
the trailing axle 3 ft. 4 in., these dimensions extending to the 
outside of the buffer beams. The frames are stayed by plate 
stays extending to the sides of the lower tank, and this is in its 
turn stayed internally by transverse plate stays. 

The tank, which has a total capacity of 2500 gallons, consists 
of two parts, one part being above the level of the footplate and 
the other being sunk between the frames. The upper part is 
15 ft. 10 in. long, 5 ft. 1Lin. wide, and varying in height from 
3 ft. 94 in. at the back to 3 ft. 74 in. near the front end, when the 
top slopes down more rapidly, as shown in the longitudinal sec- 
tion. The lower part of the tank is 17 ft. 04 in. long, 4 ft. 14 in, 
wide, and 1 ft. Gin. deep, and its bottom is connected with the 
top of the upper = of the tank by vertical stays. The 
coal is carried on the top, and in front of, the upper portion of 
the tank, the total Jength of the upper portion of the tender 
being 18 ft. 10in. The tender is fitted with a brake acting 
on all the wheels, and its total weight in working order is 
twenty-four tons. As we stated in our last number, the engine 
and tender which we have been describing were tried last 
Saturday week, and performed their maiden trip in the most 
satisfactory manner. 








THE ANTI-INCRUSTATOR. 
To tHe Eprror or ENGINEERING. 

Sir,—Being associated with Mr. Baker in the ownership ot 
the patent for this invention, I seek in his absence the favour of 
a small portion of your valuable space. 

Mr. Webb’s letter in your last number was apparently written 
in ignorance of your notice of the patent in the number of the 
28th ultimo. 

Mr. Webb quotes the inventor's theory as stated in the speci- 
fication, and expresses his dissent from it. 

It is not my purpose to defend the theory, nor do I know that 
it is necessary r should do so. Iam desirous, however, that it 
should not be inferred (as upon a superficial perusal of Mr. 
Webb’s letter I think it might not unnaturally be) that there is 
any failure in the practical working of the invention. 

I think, also, in justice to the inventor, the extracts from the 
specification given by Mr. Webb should not appear without the 
following further extract: 

‘“*T would here remark"that whether the theory of the forma- 
“ tion of the scale, or the precise course of action within the 
“ boiler as set forth, be scientifically correct or not, the often 
“ repeated experiments of the inventor have demonstrated that 
“old scale may with certainty be disengaged from, and new 
“ scale prevented from forming, within steam boilers by the 
“ means above described ; the result is therefore the production 
“ of a useful invention, whatever may be its rationale.” 

I will only add that this result is fully contirmed by subse- 
quent experience, and is testified to by many others besides the 
eminent manufacturing engineers referred to in your notice of 
the patent on the 28th ultimo. 

I am, Sir, 
Your obedient Servant, 
C. J. A. Dick. 

114, Fenchurch-street, London, Jan. 9, 1867. 








An AMERICAN CALCULATION.—If a continuous solid iron 
rail was laid along a track for a distance of 150 miles, no 
amount of force applied at one end could move the other in less 
than one minute and a quarter, the time required fur mechanical 
force to travel in iron that distance—American Paper. 

[We presume this refers to the time lost in first compressing 
the bar, which compression would afterwards appear at the 








other end.—Ep. E.] 
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EXPRESS PASSENGER ENGINE FOR THE GREAT NORTHERN RAILWAY. 
CONSTRUCTED BY THE YORKSHIRE ENGINE COMPANY, MEADOW HALL WORKS, SHEFFIELD. 
( For Description, see preceding Page.) 
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OUR CLUB. 
Act I, 


Scene—TZke Liprary. Present, Sm Jonau, Monv- 
GOMERY, and GRAY. 


MontGomeERry (reading a newspaper). “It is to the 
last degree improbable that the year on which’ we 
have just entered will pass away unmarked by a con- 
siderable augmentation of our existing store of know- 
ledge of scientific facts, or undistinguished by more or 
less important additions to the means of construction 
and production which we already possess.” 

Gray. That’s an unco’. easy prophecy. Maybe 
you'll tell us neist that: it’s highly probable that in 
1867 the warld will continue to turn roond. 

MontGoMERY (continuing). “To suppose that the 
researches of the philosopher will be barren—the 
labours of the inventor wasted—is to suppose that 
1867 will be different from all the years that have pre- 
ceded it. To suppose that philosophers will suspend 
their labours, and inventors cease to invent, is to pre- 
suppose the existence of a general and well-founded 
belief in the absolute perfection of all that is; in the 
confession of a universal faith, with but one principal 
tenet involved, in the proposition that what is is 
right.’ ” 

Gray. Stop your daflin, you young catawampus. 
You’re no readin’ that ava, but jist makin’ it oot o’ your 
ain heed as you gang on. Will you tell me that ony 
editor would let ony young leddy o” sexteen—for a’ her 
wheedlin’—fill his paper wi’ sic first attempts at com- 
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position as that? No, he couldna’ pass sic haevers 
even if he did exerceese his functions on Hogmanae, 
whan he was as fou’ as the Baltic. 

Monrcomery. Will you hear me out, you old 
double acrostic? If you interrupt me again I shall be 
compelled to characterise you as a procrastinating 
siicliddagiped (Continues.) “ Itis very unlikely that 
any such faith was ever generally held by large bodies 
of well-informed men. It is certain that in Great 
Britain, at least, it is not held now; but we may rest 
assured that such a faith, and only such a faith, can 
paralyse the energies of philosopher or inventor.” 

Sir Jonan. Where on earth, my dear boy, did you 
dig up such superlative fustian?. Are you playing off 
your jokes upon us, or are you reading from the £ad- 
and-Swill Gazette ? 

Monteomery. Screw up your patience while I read 
one sentence more, and then [’ll reward you by -telling 


columns of similar wisdom, and which is manifestly 
reckoned by its author a great literary effort, ushers in 
the new year. 

Gray. Saufus! The puir body is surely muckle 
left to himsel’. 

Siz Jonan. A psychological puzzle! What an 
avalanche of verbiage without a single idea! Vow et 
preterea nihil. 

MontGomERy (continues). “ Actuated by the well- 
grounded persuasion that every department of science 
and art is a field for improvement, and impelled either 
by the love of wealth, of honour, or of science pure 
and simple, nearly every member of our profession 
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dims eagerly at the attainment of some advantage, the 
discovery of some fact, the origination of some inven- 
tion, tending directly or indirectly to facilitate the 
art of production, to simplify or shorten labour, to 
reduce working expenses, or to promote the general 
efliciency, cither of particular processes or methods of 
construction, or of entire systems of machinery. A 
great army is engaged on such —— and——” 

Sir Jonau. In pity’s name, forbear! I am almost 
stifled. Open the window. Such undiluted nonsense 
acts on me like a mephitic atmosphere. But where, in 
the name of Heaven, did you dig such rubbish up? 

Montcomery. I had not far to“go. Will you be- 
lieve it: that the fine writing that has so offended you is 
the opening passage of a leading article of nine and a 
half columns long, which appeared last week in The 
Engineer, and which is manifestly an elaborate effort of 
editorial cookery. But that is not all. What do you 
think of this splendid specimen of Erin go Bray being 
inserted in the 7imes in the form of a monster adver- 
tisement ? But what’s the matter? Run for the 
hartshorn, Alexis, Sir Jonah is taken ill—— 

Str Jonau (reviving). ’'m better now! A glass of 
water ! - O what conflicting emotions rush through my 
mind at the information you have given. First, I feel 
what an ignoble victory it is to conquer a poor thin 
like that. It is like treading upon a worm. Next, 
feel that I have no foe to encounter who is worthy of 
my steel, and I stand dejected like Alexander upon a 
prostrate world. Then, again, I think what a miserable 
opinion engineers abroad must have of us if they sup- 
pose the engineering intellect and skill of this great 
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country to be represented by such boobyism, or even 
if they suppose any man, woman, or child among us 
content to listen to such unfledged utterings. Truisms 
arrayed in the garb of wisdom—pages to prove self- 
evident propositions, and infinite pains taken to con- 
vince us of things that no living being ever thought of 
doubting. 

Gray. I see, sir, you'll want your supper early the 
nicht, and a wee drap toddy, jist to pit, the flavour 0” 
that vile hash out o’ your mooth. So: I'll. step doon 
an’ gie Leezabeth a haun. [ Beit Gray. 

Montcomery. I hope, sir you feel better now. It 
was incautious in me to have inflicted so much tedious- 
ness upon you. But the rest of the article, if you had 
been able to listen to it, is not so vile as the beginning. 
No doubt the best part never rises above the ripple of 
mediocrity. But many of the facts it recites have the 
redeeming quality that they are copied from our own 
pages ; though how a recapitulation of the facts of last 
year can be made to constitute a prophecy for the next 
is just one of those things which a congenial spirit 
says “no fellow can understand.” But surely your 
opponents make your task an easy one, though I grant 
it takes away all stimulus of difficulty which you and 
all of us would prefer to encounter. 

Sm Jonan. “ Whom the gods design to ruin, they 
first infatuate.” I have no doubt the poor people of 
The Engineer think they are doing great things by en- 
larging the size of their paper, though they thereby 
only multiply absurdity pa incoherence. And so [ 
do not doubt the will continue to take their own 
foolish way till the end—till they are overtaken by 
the doom, from which they cannot be saved by the few 

zood articles sprinkled now and then over their pages, 
ike the stray gems that deck the ebon tresses of 
dreary and unchanging night. 

Montcomery. ‘lhe paper is composed of sweepings, 
afew of them dropped, no doubt, from good hands ; 
but lost in the ocean of mediocrity. It has no indivi- 
duality, no articulate convictions, no self-reliance, no 
bones. It is like a lump of putty, that will subside 
into any shape, wholly moulded by the shape of con- 
tiguous objects. 

Sin Jonau. Nothing of the athletic hand which 
drives the chariot of the sun! 

Mostcomery. And without which it may cant and 
recant till the day of doom without earning any high 
or solid position. 

Sr Jonau. Decanting should be its first endeavour. 
The stream of wisdom it pours forth, if not deep, is 
drumly, as our friend Alexis would put it. 

Montcomery. Its pretensions melt away in the 
light of knowledge iike foain bells in sunshine, while 
ours will wax brighter and brighter unto the perfect 
day. Will you take my arm? | Bveunt. 


Acr IL. 


Jique. 








Scense—7he Green Pantour. Present, Gray and 
Altendants. 

Gray. I think, Leezabeth, you had better pit the | 
turkey at this en’ o’ the table. Thae sassages are jist | 
first rate, an’ I houp ye hae na neglecket the stuflin’. | 
The boar’s heed maun stan’ on the side table. Here, 
you wee teegar, bring the sweet breeds this wye; an’ 
tak’ tent ye dinna spill the saas, that’s a bonny callant. | 
Peety me if there is na aneugh flooers on some o’ thir | 
dishes to surfeit a skep 0’ bees. What is’t ye ca’ thir 
wee penny pies, Leezabeth ?—patty de fo graw. They 
may graw lang aneuch before [ trouble them. That 
kin’ o’ fruit disna suit me. If they were hot mutton | 
pies, there wad be some sense in pittin’ them doon. | 


haggis, old ramshackle, is that it bears a strong family 
resemblance to your own interesting physiognomy. 

Gray. I hae nae time to attend to your haevers the 
noo. I’m better employed. I’m struck—dumb—for 
—the—neist—fifteen—meenants— but—will—recover 
—my speech—wi’ the curry. 

* * * * * 
(A dead silence reigns for a quarter of an hour, broken 
only by the ceaseless whutter of knives and forks, and by 
gentle gurgles.) 

Gray (weth a long sigh). The pari ! 

Monrcomery. Ah! that curry might have provoked 
the envy of Lucullus! What a delicate and delicious 
compound ! 

Gray, I hae eaten curry in Bengal, an’ in Madras, 
an’ in Goa, an’ in Bombay, an’ in Lahore, an’ in Delhi, 
an’ in a’ the principal touns in Injee; an’ I never 
tasted better than tlus. It’s gran’. 

Mowteomery. Or, as the Frenchman says, magai- 
Pretty good. 

Gray. Whaur’s that wee teegar? 

Montcomery. Come hither, young Bengal. Attend 
upon Mr. Gray. 

Gray. Rax me ow’er that cross-cut bottle wi’ a big 
W hung roon its neck, whilk is the weritable ineetial 
o’ Glenleevit. I'll jist tak’ a wee drap afore the curry, 
as after curry speerit stangs like aka forties, or maybe 
fifties. 

Montcomery. Why not try a little oxy-gin, or 
hydro-gin, or cream of the valley gin? Much milder. 

Gray. Gin is a leequor [ canna thole. It’s a maist 
degenerate speerit—a’ weel aneuch for some auld 
harridan to kindle a spark in her een when she has 
been toshin’ hersel’ aff to look young, an’ ripin’ the 
ribs o’ her auld carcase wi’ the poker o’ vanity to ex- 
trac’ frae the ashes o’ time a spark o’ her wonted fires. 

sut whuskey’s the speerit for men. I dinna care for 
that trash o’ wine, so [’ll jist subside at ance into 
toddy. 

Sir Jonan. You know, my dear Alexis, that last 
week I proposed you should attune your lyre—— 

Montcomery. Or bagpipe—— 

Sir Jonau. So as to enliven our present sederunt 
with a'little musie. 

Gray. The impiddence o’ that callant is beyond 
conception. My bagpipe!—as if I couldna’ sing as 
weel in Inglish asin Seoteh. It’s far easier. Ony 
sumph kens that. 

Mewanthcnay. Prove it. But, not to quench your 
inspiration altogether, I will give you a Scotch theme, 
though you must be restricted to English words. You 
were up Deeside last summer ? 

Gray. That wis I. Oh, thae woods! perfumed wi’ 
the gracious fragrance o’ nature, an’ the mountains, 
thunder riven, swellin’ frae the valleys high into the 
heevens till lost in the clouds, an’ the eternal snaws 
feeding the thoosan’ convergin’ streams that form the 
mountain cataract, an’ the echoes replyin’ to the scream 
o’ the eagle as it soars into the lift, an’ the gentle sur- 
face of Loch Muick reflecting the moon an’ stars on 
her placid bosom 

Monteomery. So deep and clear that, looking into 
it steadfastly, you will see the old women in China 
drinking their tea on the other side of the earth. 

Gray. Hoots, ye hae nae veneration. 

Montgomery. Well, then, as you have, and as you 
say you can easily _ off something in English, Pll 
give you for the subject of your song the majestic 
mountain of Lochnagar. Now, show us how much 
you can excel Byron. 

Gray. Lochnagar is no’ the richt name; it’s a 


Ay, ay, I’ll mak’ room for the “ pasty piled wi’ grouse | vulgar corruption. The true Gaelic name is Lochin- 
and ptarmigan,” and hae na ye ony paetricks ? Is this | y-gair ; an’ if I’m to sing onything about it, I maunna 


the bottle ye ca’ cure-us-so. 
his taste ; but I wad far shooner hae a dram o’ gude | 
Glenleevit. An’ min’, Leezabeth, aboot the curry, | 
wi’ the rice saft an’ dry, an’ that wee bottle o’ chut- | 
ney, an’ the mango pickle whan the turkey gangs off. 

Curry’s a gran’ thing—made as ye mak’ it—whan | 
ane fin’s himsel’ a wee forfouchten wi’ the gude cheer. 
Whisht : here comes Str Jonan. 

Enter Stn Jonau, leaning on MontGOMERY’s arm. 

Monteomery. The ambrosial steams ascend on high, 
and heavenly joys inspire. 

Gray. Young stamachs, like young heeds, are gay 
an’ gleg at the up tak’. I houp, Sir Jonah, you ap- 
prove 0’ my arrangement. 

Sir Jonau. Admirable, my dear Alexis, as all you 
do is; and now sit down at my right hand, which you 
are. Shall I give you some turkey, or will you take a 
paté or some sweetbread from Montgomery ? 

Gray. Turkey for me, Sir Jonah, an’ plenty o’ 
stuffin’. It’s capital, for it minds me o* haggis. 

Montcomery. An emblem of barbarism, now 
happily extinct. The only redeeming feature in a 





Weel well, every man to | misca’t Echeh, Echeh, Kcheh, ouchu, Heym. 


(Sings.) 
Locutn-x-Garr. 


1. 
Away with the town and its dark clustered houses, 
I’m sick of its toilsome, monotonous life ; 
I hate the wild laughter where folly carouses, 
Disgusted, I turn from its dissonant strife. 

Hurrah! through my own native glens I am roaming, 
Hark, the pibroch complains to the spirits of air, — 
While daylight gives place to the pale hues of gloaming, 

And above me frowns sullenly Lochin-y-gair. 


II. 
Ah, well may this spot wake the chord of deep feeling, 
For here were the days of my infancy pass’d, 
And here first I drew love’s enchanting revealings 
From my own Highland Mary, my first love—my last ; 
And here too we parted—oh, hour dark with sorrow— 
But youth has too buoyant a bosom for care ; 
From the gloom of to-day augurs bliss for to-morrow, 
So I turn’d with a light heart from Lochin-y-gair. 


UL 
With the wide world before me, I walk’d on elated, 
Though homeless and, ay, nearly penniless too ; 
For I fed on the hopes which my love had created, 
And knew the grand secret-—To will is to do. 


So I swore in that hour, if that Providence spare me, 

In weal or in woe I will never despair ; 
And I toil’d late and early, for saké of my Mary, 

And soon sought my bride at dear Lochin-y-gair. 

IV. 

Now Lochin-y-Gair, I am once more reposing 

On thy heath-covered side, where I lay when a boy, 
And the eyelids of life, as of day, are fast closing, 

While my heart, young as ever, throbs wildly with joy. 
Though many fond fancies of boyhood have perished, 

© Like the forms that now melt in the murk evening air, 


Yd fonily through weal and through woe have I cherished 


) > Bemembrance of thee, my own Lochin-y-Gair. 

Sim Jowau. Bravo, Alexis. I thoaght we should 
not call upon you in vain. And now, my dear boy, let 
us haye your ditty, as you see it is getting late, and 
we have much work before us. Danger, lie down on 
the rug. 


Gray. Ay, lie doun, my bonnie dowg; ye needna be 
frichted at the teeger; it’s only worsted, though it 
looks sae gruesome. 

(Curtain falls.) 








IRON TESTING AT CHATHAM. 
To THe Eprror or ENGrnerine. 

Srr,—In your last issue (Jan 4th), we have read a para- 
graph headed, “Iron Testing at Chatham,” and you state the 
Times “ makes the following guarded announcement.” Had you 
said reckless announcement, the following statement of the 
facts regarding this testing would have supported your charge. 
We may inforni you that we are the contractors for the iron in 
question, and with the exception of Chatham Dockyard, have 
supplied to our own satisfaction, and we presume to that of the 
Admiralty, all the iron that has been demanded of us. Having 
most ample proof that the iron sent into Chatham was of the 
required contract quality, we became dissatistied with the recep- 
tion it met with at that yard; and as we doubted the accuracy 
of the testing machine employed, and the mode in which the 
machine was worked, we sought permission from the Admiralty 
to visit the testing-house at Chatham, for the purpose of ex- 
amining the testing apparatus there; this was at once granted, 
and we then obtained an interview with the Lords of the Admi- 
ralty, where we had the opportunity of laying all our objections 
before the bourd. We think it but right to state that at this 
lengthened interview the subject was fully discussed, and we 
had a most patient bearing. The result of this meeting was 
that their lordships would at once direct attention to the whole 
‘system of examination pursued at Chatham, and such altera- 
tions should be made as were found necessary. ‘hese being 
the facts, it is hardly necessary for us to add that we. are not 
about ‘to commence legal proceedings for the heavy losses we 
are said to have sustained; on the, contrary, we feel it due to 
the Lords of the Admiralty to add that we are perfectly satis- 
fied ‘with the way we have been met in this matter. 

We are, Sir, 
Your obedient Servants, 

Southwark, January 7, 1866. Moser Sons. 








THE FRENCH TRANSATLANTIC STEAMERS. 
To Tae Eprror or ENGINEERING. 

Str,—Referring to your article on the French Transatlantic 
Steam Company, and to Mr. Silver’s remarks thereon, I 
should be glad to’ know the number of voyages made by the 
Pereire, from which the average speed of 14 knots an honr is 
deduced. According to a Parliamentary return on the American 
mail service during the years 1864 and 1865, the average pas - 
sages of the Scotia, between Queenstown and New York, were 
9 days 14 hours 26 minutes out, and 8 days 23 hours 49 
minutes home, while those of the Persia were 9 days 1% hours 
12 minutes and 9 days 15 hours 31 minutes respectively. This 
would give rather more than 9} days for the mean average pas- 
sages of the two ships out and home. Taking the speed main- 
tained at 14 knots an hour, or 336 knots a day, the distance 
gone over would be 3192 knots; but surely the distance between 
New York and Queenstown is not so great as this. If I am correct 
in thinking the number of knots to be considerably less than 
this, then the speed of the vessels in question must be less than 
that of the Pereire, if she has maintained the speed before men- 
tioned across the Atlantic during a sufficient number of voy- 
ages to enable a fair comparison to be made; but if her trial- 
trip rate is 14 knots, then she is considerably inferior in that 
respect tothe Scotia and Persia. The latter ran from the Clyde 
to the Mersey at an average rate of 16} knots an hour prior to 
commencing her Transatlantic voyages. 

lam, Sir, your obedient Servant, 

Stoke Newington, 7th January, 1867. J. M. Evans. 

P.S. Do the P. and O. Company find that their newer 
paddle-vessels, Nyanza and Syria, consume much more coal 
than their screws of approximate size and power? 








EXTRAORDINARY Discovery(?).—Mr. Gartshore, of Dun- 
das, C.W., has, or is about patenting, a method of using petroleum 
as fuel, which promises extraordinary economy. By the process 
eight gallons of petroleum will propel a train of twenty-four cars 
from Windsor to Suspension Bridge. It is said that Mr. Gart- 
shore has been offered by the Great Western Railway Company 
$100,000 for the privilege ef using the invention on the road.— 
ten Mining Journal. [The distance is 229 miles!— 

pb. E. 

Tramway IN Brazit.—A prospectus has been issued of 
the Paraguassu Steam Tram: Company, for the construction 
of a tram line of 250 miles from the city of Cachoeira, which is 
about four hours’ distance from Bahia to the city of Lengoes, 
situated near the diamond mines, with which there is a steady 
traffic. The proposed ogg is 1,500,000/., in shares of 201, 
300,000, being now offered. 
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LOCOMOTIVE ENGINES. 
To THe Eprror or ENGINEERING. 

Srr,—As one of your habitual readers I have tollowed with 
mterest the recent correspondence on the —- of specia 
locomotives, which appears to me to turn ye ly upon a com 
parison between Mr. Fairlie’s system, so called, and that in 
general use, viz., engines with tenders. 

It would be unfair, I think, to Mr. Fairlie to refrain from ac- 
knowledging many good = of principle in his designs; but 
there are many practical difficulties to be considered, and he 
appears to me to err in claiming to be the sole inventor or ad- 
vocate of making the whole weight of engines available for 
traction. 

Most of us are familiar with lines on which tender engines are 
unknown, and tank engines only have been for many years in 
use. Of these several are six- wheel coupled tank engines 
weighing 40 tons, all tractive. 

The South Devon and Cornwall Railways amongst others 
may be referred to as main trunk lines, having been worked on 
this system since their opening, and are singled out by reason 
of their exceptionally heavy gradients and sharp curves; the 
gradients over a not inconsiderable portion of the system being 
1 in 45, and their curves being of such radius as would, if any- 
where, call into requisition the Fairlie engine, Mr. Fairlie 
seems to assume that no other system but his own admits of the 
employment of large engines for the sharp curves necessitated 
by modern engineering. I cannot hold this view; for in all 
cases in which one powerful monster may be insufficient, two 
tank engines properly coupled together, by means well known, 
offer the identical advantages claimed by his system, whilst 
they certainly contain the inestimable advantage of being free 
from the complexity of Mr. Fairlie’s double engine, and are 
capable of being disconnected in a few minutes, the one from the 
other, and so become immediately available for regular traffic. 

The accompanying sketch shows the Fairlie double engine, 
and a pair of twin engines on a sharp curve. 

It has been stated that twin engines have been tried and dis- 
carded as a system, but my experience is quite opposed to such 
assertion. ‘The foregoing proves their satisfactory employment. 
It is quite true that the combined effort of one engine having, 
for example, eight-coupled wheels, driven as one engine, is more 
effective than the same weight and power distributed over two 
distinct engines. Hence the occasional and logical employment 
for exceptional traffic of eight-wheel coupled engines. 

If it be said that twin engines require two enginemen and fire- 
men, I freely admit, and contend that in practice it will be found 
that Mr. Fairlie’s double engine cannot be safely worked by one 
engineman and fireman. Even if it were possible for two men 
to take charge of a 72 ton double engine, the saving would be 
very slight, for assuming the average cost of locomotive-work- 
ing for goods engines to be 13d. per mile, the enginemen’s wages 
do not exceed 14d. per mile. 

It may be mentioned that on the lines referred to, viz., the 
South Devon and Cornwall, all the goods trains working over 
the more difficult sections are drawn by two ordinary six-wheel 
coupled tank engines, coupled together by the usual draw-bar. 
They work without the slightest inconvenience round the sharpest 
curves on trunk lines in England, and have so worked during 
many years. ‘The gross weight of the two engines, including 
seven tons of water and fuel to each engine, represents 80 tons, 
all tractive, a traction sufficient, I imagine, to satisfy Mr. Fairlie. 

It is true that the position of the two engines thus coupled is 
not so favourable, theoretically, as that of the double Fairlie 
engine; but other modes of coupling, which might have been 
resorted to, have not been called into requisition because it has 
been thought unnecessary, and it has been preferred to maintain 
the simplicity of the old-fashioned draw-bar. It is possible that 
it might be desirable for the South Devon engines to be coupled 
at a point over their central axles (see sketch), because conti- 
nental experience on this point shows that no practical incon- 
venience attaches to the system. 

Time alone will decide whether it is desirable to encounter the 
complex jointing of steam and exhaust pipes through the sup- 
porting centres, radial couplings, &c., of Mr. Fairlie’s system; 
but I can conceive no case where the object sought for by Mr. 
Fairlie may not be attained by the types of engines in constant 
present use on railways in this country. 

I do not think it desirable in all cases to make use of the 
entire weight of engine for traction. For main lines tenders will 
continue to be employed, and no passenger trains will ever re- 
quire more than four coupled wheels; but I would cite among 
mauy modern systems in which tenders are discarded, the four- 
wheel coupled tank-engines in use on the Great Northern and 
South-Eastern Railways for their metropolitan and city traffic; 
the former carrying 1000 gallons of water and 30 cwt. of fuel, 
say together 64 tons of varying weight, non-tractive, upon a 
single Adams’s radial axle in a tank, coalbox, and apparatus 
weighing about 55 cwt., including the wheels and axle; the 
latter (South Eastern) carrying 1200 gallons of water, and 30 
to 40 ewt. of fuel, say 7 tons of varying weight, non-tractive, on 
a traversing bogie with four wheels, in a tank and coalbox 
weighing about 4} tons including bogie and wheels. These non- 
tractive and varying weights are carried on wheels and axles so 
disposed as not to affect appreciably or at all the fixed weight 
upon the engine proper, which is entirely tractive, and of course 
proportional to the required duty. 

The North London locomotives are also tank engines, no 
tenders being employed. 

I do not think that any practical engineer would venture to 
prefer Mr. Fairlie’s system of double engine to the entire sim- 
plicity of the types cited, or to assert that it possesses ad- 
vantages in passing round curves which these do not possess, 
and I much mistrust the judgment which made selection of the 
double engine for the Queensland Railway, when two simple 
engines, having either four or six wheels coupled, representing 
es rand the same power, might have been em loyed twin 
ashion when required, and separately when required, coupled 
over their central axles, and so giving the identical disposition 
claimed by Mr. Fairlie as belonging to his system, but, as before 
suggested, attainable in the system of twin engines scientifically 
coupled. Practical men may aiso fairly doubt the expediency of 
allowing the whole weight of the boiler to rest upon pins through 





which the steam is to be conveyed to the cylinders. Such prac- 
tice, it may be assumed, should be resorted to only in case no 
other method should be open to locomotive engineers. 

I desire to guard your readers from supposing that in these 
few remarks my aim has been to intimate that Mr. Fairlie has 
not done good service to the cause of locomotive working, still 
less that he has been actuated by any other motive than that of 
submitting a type of engine which he really believes to offer 
unique advantages. If I have any special object in addressing 
you, it is to elicit from other practical engineers their honest 
judgment upon a matter carrying with it an importance not to 
be exaggerated. 

While on the subject of locomotives, tractive power, &c., I 
notice a communication in your paper of 21st ult. from one of 
our most able practical engineers, 1 mean Mr. William Naylor, 
in which he compares the tractive powers of certain engines 
upon an invariable formula, viz., by multiplying the area of 
cylinder by the pressure and collective stroke of pistons, and 
dividing by the periphery of driving wheels, without taking into 
consideration the number of driving axles, which vary from one, 
in the case of independent engines, to four in the case of the 
exceptional eight-wheels coupled engines, Surely the element 
of number should enter into the formula? Perhaps Mr. Naylor 
may explain. 

I am, Sir, your obedient Servant, 
January 5th, 1867. Tank ENGINE. 

{if “ Tank Engine” reconsiders the matter, he will see that 
the number of driving wheels in no way affects the amount of 
tractive force which the cylinders are capable of exerting, 
although it of course depends upon the amount of adhesion pos- 
sessed by the engine whether this force can be made available 
or not.—Ep. E. | 








KURRACHEE HARBOUR. 
To Tue Epiror or ENGINEERING. 

SIr,—As an old pupil of Mr. J. Walker, I have always felt 
great interest in the Kurrachee harbour works proposed by that 
eminent engineer, and which until lately have been carried on 
under the able superintendence of Lieutenant Merewether, 
with advice of Mr. Parkes as consulting engineer. I, therefore, 
like your correspondent Mr. Bourne, am curious to know the 
grounds on which Messrs. Stevenson condemn Mr. Walker’s 
plan. Having been at Kurrachee in 1859, and again during a 
whole year from May, 1864, to May, 1865, when in charge of 
the Persian Gulf cable, 1 had some opportunity of forming a 
general opinion of the works in execution, and I am firmly con- 
vinced that the whole plan, which consists briefly in increasing 
the backwater area, and confining the force of the ebb stream 
from this area to a narrow channel, so as not only to deepen 
that channel, but also to impinge on and thus reduce the bar, 
is the rational and indeed only way to effect the object in view. 

It is the mode adopted with all the tidal harbours rag the 
French and Flanders coast—such as Boulogne, Calais, Dun- 
kerque, Newport, and Ostend—with this difference only that in 
some of these latter harbours a large part of the backwater 
area is pent in by a wall furnished with large flood-gates. At 
certain periods, generally at the highest spring tides, the gates are 
opened at low water and shut at high water, thus holding the 
back water at the highest possible level. At low water these 
gates, which work on pivots, are opened, and a rush of water, 





with « head of 18 ft. or 20 ft,, causes a stream which has consi- 





derable effect on the harbour and bar. 
such a plan might be adopted with some advantage at Kurra- 


It seems probable that 


chee. The advantage is evidently that whilst the water enters 
the backwater space during the whole of the flood tide, or, say, 
six hours, and consequently causes only a moderate flood stream, 
it is let out in an hour or two, consequently causing an ebb 
inversely proportional in velocity to the time of exit which 
would _ particles of sand further out to sea than the ordi. 
nary ebb. 

However this may be, all the works hitherto carried out as 
part of Mr. Walker’s plan are first steps, which are evidently 
absolutely necessary in any case to the improvement of the har- 
bour; for no amount of backwater would be of the slightest use 
without the eastern groin, the principal work executed. That 
no great improvement should take place in the bar until some 
time after the completion of the eastern groin is easily under- 
stood. ‘The first effect of the groin would be—as it has been— 
to equalise the sectional area of the channel for the whole dis- 
tance between its commencement and end, and the sand thus 
removed in places would be likely to increase the bar at first, 
particularly before the groin was carried to its full length. 
That this hasbeen going on is evident from “ deep-water” point 
having been nearly entirely washed away, and that the bar is 
also lessened I gathered from the following lines in a letter 
(dated 19th July, 1866) to me from Lieutenant Stiff, who lives 
at Manora, and has constantly to enter the harbour in the 
Amberwitch, the steamer under his command; “ The break- 
“* water (i.¢., the western or Manora Point breakwater) is not yet 
‘“‘ begun, nor have they opened the Keamam Moh bridge. ‘The 
“bar has improved much the last fine season. Deep-water 
‘ point has nearly disappeared.” 

Considering that the additional backwater comprised between 
the Napier} Mole and Kamari Island has not yet been forced 
through the harbour, by the stoppage of Chinna Creek, and the 
cutting through of the Napier Mole, that the eastern break- 
water has only been completed about six months, and that the 
western breakwater from Manora, which forms an essential part 
of Mr. Walker's plan, has not even been begun, and that even 
in this stage there are decided signs of improvement, it seems 
most strange that the India Board should lose contidence in Mr. 
Walker’s plan, stop the works, and apply to Messrs. Stevenson, 
for advice; and I shall feel most curious to read the wonderful 
arguments in thejreport of Messrs. Stevenson, who have thus 
been allowed to judge and condemn the works of one of our 
most eminent harbour engineers, before those works have had 
even a trial, and apparently without the slightest reason for 
this want of confidence, which apparently has its origin in the 
continued reportsjof Colonel Tremenhere, who, I believe has no 
particular plan to recommend on his own part, and whose sole 
argument against-Mr. Walker’s plan consists in the evils pro- 
duced by an imaginary current running to the westward, which 
nobody has ever observed but himself, since all authorities con- 
cur in the existence of a current to the eastward, a fact which 
I can tully corroborate since having frequently to anchor off 
Ras Muari and Manora in the Amberwitch, our ship was nearly 
invariably swung with her head to the north-west olf Mauari, and 
to the west off Manora. I am, Sir, 

Your obedient Servant, 

Regent’s Park-road, N.W., Jan. 8th. F. C. Wess. 


Danisu SteaM Suipring.—A service of Danish steamers 
has been re-established this month between Kiel and Corsoer. 
The service is a daily one. 
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STEAM FOUNDRY CRANE. 


CONSTRUCTED BY THE LILLESHALL COMPANY. 
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TH steam crane represented in the above engravings is one 
which has been recently constructed by the Lilleshall Company 
for use in their own foundry. It is intended to lift 80 tons, 
and it consists of an upright pillar formed of wrought-iron 
plates and angle-irons built up to a box section, and a jib and 
struts of oak. The upright pillar is 2 ft. 3 in. square outside, 
and at the top and bottom it is provided with castings bolted to 
it to receive the timbers forming the jib and struts respectively, 
and to carry the gearing. 

The jib is 29 ft. 6 in. long, from the centre line of the pillar to 
the end, and its underside is 22 ft. 4in. above the ground level. 
It is formed of a pair of oak timbers, each 1 ft. 74 in. deep by 
12 in. thick, these being placed 2 ft. 3 in. apart, and being 
bolted to castings on each side of the pillar and tied together at 
the outer ends. The jib is supported at a point about 18 ft. 
from the centre of the pillar by « pair of struts, each consisting 
of an oak beam 15 in. by 10 in., these struts being connected to 
the jib and pillar by suitable castings. On the tops of the tim- 
bers forming the jib are laid, for the greater part of their length, 
rails, on which the carriage carrying the upper chain pulleys 
runs. ‘This carriage is cwened backwards and forwards by 
means of an endless chain attached to it, this chain passing 
from the outer end of the carriage over a pulley at the end of the 
jib, then back over a pulley at the top of the pillar, and round a 
drum fixed behind the pillar, near the bottom; from this drum 
it is again carried over a pulley at the top of the pillar, and 
thence tothe inner end of the carriage. The traversing gear 
is worked by the engine driving the lifting gear. 

The lifting chain is secured at one end to the plate at the end 
of the jib, and thence it is carried over one of the traversing 
carriage pulleys, down under the pulley to which the hook is 
fixed; and then over the other pusey of the carriage, and a 

alley at the inner end of the jib, down to the winding-drum. 

This drum is 1 ft. Gin. in diameter by 2ft. long, and it is 
grooved to receive six coils of chain without overlapping. The 
drum is driven by the arrangement of gearing chown in the 
side elevation, the motive power being derived from a pair of 
vertical inverted steam cylinders bolted to castings placed one 
on each side of the pillar. The proportions of the gearing are 
such that the winding-drum makes one revolution for every 200 
made by the crank-shaft. 

The two steam cylinders are each 6 in. in diameter, with a 
stroke of 12 in., and their connecting rods are coupled to over- 
hung cranks fixed on a shaft carried through the lower part of 
the pillar. The engines are fitted with link motion for reversing, 
and are provided with the necessary arrangements for working 
either the lifting or traversing gear. They are run at 200 revo- 
lutions per minute, and are supplied with steam at a pressure of 
35 lb. per —_ inch, by means of a pipe carried through the 
top pin of the crane pillar, and down through the centre of the 
latter. ‘Ihe crane which we have described is one which could 
bé constructed at a moderate cost, and it appears well adapted 
for the work that it is intended to perform. 
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THE RUMBLE ENGINE. 
To tae Eprror or ENGIne£eErine. 

Dear Sir,—In your impression of last week there a some 
remarks in which more violent animosity is exhibited towards 
me than any gentleman would think it possible for one profes- 
sional man to entertain against a brother practitioner. You 
have not “ always understood that Mr. Rumble was a commis- 
** sion agent in the City for the sale of locomotives and railway 
“* materials until the middle of October.” It is true to a cer- 
tain extent, for I was the senior partner of Rumble and Paynter 
(now extinct), who were agents, as you state; but, for your in- 
formation, I may add that my identification with the engineer- 
ing profession is more than twenty years standing. I duly 
served my apprenticeship in the civil engineering branch, and 
worked a number of years in the shop of a millwright, and 
was at one time the chief draftsman to the Admiralty (Engi- 
neering and Archi. Dept.), which appointment 1 resigned in 
October, 1858, in order to fill a more lucrative appointment, 
and hold a certificate of efficiency from the then Director of 
Works. 

It is a pleasure to me that the visit, when you took the oppor- 
tunity “to mount to” my “ rooms much higher up” (3rd floor), 
you did not take a special journey. In all my communications 
to you and to others, allow me to state that I Lave always acted 
= candour and good faith, and am a little surprised to find 
that 


“Tis thy page, ENGINEERING, ‘tis thy awful voice 
Makes charlatans tremble, and true men rejoice,” 


by losing temper or defending thyself, in condescending to per- 
sonalities, or trying to prove others untruthful without grounds. 
_ [simply - these facts and leave your impartial readers to 
judge, and for your future information, remain 
Very faithfully yours, 

Tuos. W. Rumste, C.E., 
F.R.M.S., M. Soc. Eng., M. Inst. Mec. Eng., 

Assoc. I. N. A., M. I. Invent., &c., &e. 

5, Westminster-chambers, Victoria-street, S.W., 
London, January 10, 1867. 








TELEGRAPHY IN THE Brazits.—A telegraphic line has been 
established between Montevideo and Buenos Ayres, and is now 
in operation. The works of a —. line between Rio de 
— and the province of Rio Grande are also being pushed 
orward. 

Tue Great Eastern Ratuway.—A handsome testimonial, 
ge ig by ——- of the officers and men a 
with the locomotive carriage departments of the Great 
Eastern Railway, is to be ted, on Monday next, to Mr. 
William Kitson, who was for a great number of years connected 
with that line. 
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STEAM TRACTION ON CANALS. 


To rue Eprror or ENGINEERING. 
Sim,—Respecting Mr. Bourne’s letter, which appears this 
week in answer to mine to you of December 18th, I would re- 
mark, firstly, that the advantages mentioned by me, as apper- 
taining to Mr. Jopling’s invention, are not, as Mr. Bourne states, 
hypothetical, and, had I not had good grounds on which to rest 
my statements, I should not have written to you on the subject, 
knowing, as I do, the principles on which your journal is con- 
ducted. The vessel alluded to is now lying in the Wear, and is 
at the service of any gentleman to test the value of the principle, 
and himself judge of its merits or otherwise. I never claimed 
for it any superiority over paddie or screw as regards useful 
effect obtained, and, with due deference to Mr. Bourne as one of 
the greatest authorities on marine engineering, I, myself, in 
common with others who have the plan under consideration, 
consider that it has considerable pretensions to be regarded as a 
very good arrangement for overcoming the want, mentioned by 
Mr. Bourne, of a good method for propelling vessels on canals. 
Several persons, interested in river and cunal navigation, have 
expressed themselves very favourable to it, and the “ Bridge and 
Ferry Committee ” of Sunderland town council, in experimenting 
on the vessel I mentioned as to its —— on account of its 
quickness in manceuvring for their ferries, have, so far, ex- 
ressed themselves well satisfied. I trust shortly, however, to 
ave it tested on a larger scale, and under conditions more 
favourable to its success, and I shall not fail to give you results. 
Yours yermey 
Rapa Hart TWEDDELL. 
Great Northern Hotel, King’s-cross. 








Tue Instrrution or Civi. Enorineers. — At the last 
meeting of the members of this society, on the 8th instant, Mr. 
C. H. ates vice-president, in the chair, six candidates were 
balloted for, and declared duly elected, including five members 
—viz., Mr. John Clark, engineer to the Municipal Council of 
Shanghae; Mr. Lewis Henry Moorsom, resident engineer in 
charge of works at the London-road station, , of 
the don and North-Western and Manchester, Sheffield, and 
Lincolnshire Railway Companies; Mr. James Long Parker, 
executive engineer of the first grade in the service of the Go- 
vernment of India, Meerut; Mr. Charles Sacré, chief engineer 
to the Manchester, Sheffield, and Lincolnshire Railway Com- 

y ; and Mr. Edwin Thomas, engineer to the 8 a Canal 
pany; and one associate, viz-, Mr. Adam Fettiplace Blandy, 
resident engineer, Millwall Docks. 

TELEGRAPHY AT St, PETERSBURG.—St. Petersburg is about 
to be endowed with a district telegraph, which will distribute 
the di of the Government and of private indi- 
viduals in all quarters of the city. Forty stations are being 

ised in the city and ten in the suburbs. 
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WALTJEN’S OIL-TESTING APPARATUS. 
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Messrs. Murr AND Co., of Manchester, are makers of the 
oil-testing apparatus illustrated in the above figures, which 
apparatus is the invention of Mr. C. Waltjen, an engineer, of 
Bremen. This ingenious contrivance has been designed for the 
purpose of ascertaining the friction due to different materials 
used for revolving shafts and their bearings, and for comparing 
the lubricating effects of different oils when applied under 
variations of speed and pressure. The apparatus consists of a 
disc, aa, bored through in the centre, and fitted with a brass, 
ec, which bears upon the end of the main spindle, d, and is 
supplied with the lubricating material to be tested by means of 
the cup, f, The friction between the bearing, cc, and the spindle, 
d, caused by the revolution of the shaft, b, has a tendency 
to cause the disc, aa, to revolve with the shaft, such revolution 
being prevented ty the counterbalancing action of a moveable 
weight, ¢, inserted in one of the knobs, 2h, fixed to the disc. The 
alteration of leverage caused by sliding the weight, ¢, towards or 
from the centre of the disc gives the variation of weight required 
for balancing the friction, and this is capable of exact measure- 
ment by means of a graduated scale. 
motion by means of a friction pulley, 7, which is made to slide 
upon the spindle by means of a screw, s, and nut, ¢, and de- 
tives its motion from the disc, w, revolving with the driving- 
shaft, which carries a fast and loose pulley. By altering the 
position of the friction wheel the speed of rotation of the spindle, 
6, can be changed with great facility, and within a very wide 
range of numbers of revolutions per minute. Provision 1s also 
made for the attachment of changeable weights to the disc in 
order to increase the pressure upon the bearing, cc, at will, so 
as to examine the action of lubricants under great pressure, as 
frequently required in practice. 


The spindle, 8, is set in- 
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It will be seen from this arrangement that the observations 
of friction and lubrication are entirely independent. from any 
friction between the working parts of the machine itself, since 
nothing but the friction in the bearing, c c, carried by the disc, 
aa, influences the results obtained. By altering the material 
of the bearing, c, and of the trunnion, d, the friction due to differ- 
ent materials can be investigated, and by the application of differ- 
ent lubricating materials their relative influence upon the amount 
of friction may be found by direct observation. Tests of this kind 
can also be repeated at speeds varied by the altered position of 
the friction wheel, «, on the main spindle, and under different 
pressures due to heavier or lighter weights attached to the 
hooks suspended from the disc. By the application of this 
apparatus it has been ascertained that different pressures and 
different speeds very materially affect the lubricating power of oils, 
and that aut ind of oil there is a certain number of revo- 
lutions which gives a minimum friction with a given pressure, 
this friction being augmented both by increasing and by 
diminishing the velocity. The velocity which givesa minimum 
friction differs very much with different kinds of oil; conse- 
quently with machinery running at different speeds a selection 
of the quality of lubricating material most suitable to each 
may be made with considerable advantage. For regulating the 
number of revolutions made in a given time, a counting appa- 
ratus is attached to the back end of the main spindle, b, and 
this apparatus is also used for recording the number of turns 
made during a lengthened period of time when trials are made 
to ascertain the quantity of oil used for lubrication per hour. 
In our engravings, Fig. 1 is a longitudinal section, Fig.2 a plan, 
and Fig. 3 a front view of the machine, 











JENKIN’S WINDING-IN GEAR FOR TELEGRAPH CABLES. 
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Amonest our notices of ‘Recent Patents,” in our last 
number, we mentioned one taken out by Mr. Fleeming Jenkin, 
for machinery for winding in, or picking up, telegraph cables, 
and we stated that we should illustrate it this week. This we 
now do, and the accompanying engravings show the particular 
arrangement adopted by Mr. Jenkin for the winding-in gear 
fitted up, according to his plans, on board the Great Eastern, 
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for use during her expedition to lay the last Atlantic cable, and 
od up that of the previous year. It unfortunately happened, 

owever, that the winding-in gear in question could not be used 
as intended—not from any defect in the arrangement itself, but 
from its being found, when it was being put together on board, 
that the wheels of the gearing would not fit. ‘This error in the 
construction appears to have been due to the great hurry in 





which it was made; and indeed it was only got on board at the 
last moment, after the vessel was under weigh, and the parts 
had therefore probably never been tried together. 

The object of the arrangement is to limit the strain put upon 
the cable during the process of winding in to a predetermined 
amount, and the way in which this is accomplished will be ex- 
— by reference to the engravings. In these, a is a shaft 

riven directly by a steam-engine, or other convenient means, 
and b is a —— keyed upon this shaft’ and gearing with a 
pinion, c, which is mounted on a stud fixed on the brake drum, 
d. This brake drum is capable of turning on the shaft, a, but 
it is restrained by the strap, e, which — around it, and is 
secured at both ends to a bell-crank lever, f, mounted on a 
centre at fi. In consequence of the centre, f}, being at a dis- 
tance from the centre of the brake drum, and of the brake strap 
being connected at its two ends to the lever, f, at different dis- 
tances from the centre, f!,.as the lever’ rises the. strap: is 
slackened, whilst as the lever descends the strap is tightened ; g is 
a weight hung upon the lever, /; and tending to draw it constantly 
downwards, and in fact this part of the arrangement forms an 
“ Amos’s brake.” When the brake drum is turned in the direc- 
tion of the arrow, the friction lifts the weight, g, until it counter- 
balances the excess of the strain on the end 1 of the strap over 
that on end 2, and this excess of strain, which is: due to the 
friction on the strap and forms the retarding force, is,‘ by the 
arrangement described, kept sensibly equal in aimount., The 
winding drum, /, round which the cable to be wound in is 
passed, is furnished with suitable fleeting inclines, not, however, 
shown in the engraving, and it is capable of turning freely on the 
axis, a. It has also an internal ring of teeth, A!, which gear 
with the pinion, c; and the axis, a, being driven in the direction 
indicated by the arrow, the spur-wheel, 6, drives the pinion, ¢, 
and—supposing the weight, g, to be sufficient to hold the brake 
drum, d, stationary—the pinion, c, drives the drum, , and 
the cable is wound in. If, on the other hand, the strain 
on the cable which is being wound in becomes suflicient to 
raise the weight, g (due allowance being made for the dif- 
ference of distance trom the axis, a), the lever, /, turns on its 
centre, #1, and slackens the urap, e, when the rotation of the 
axis, a, will give motion to the brake drum, d, in place of to 
the winding drum, 4. Or, as will often be the case in practice, 
the axis, a, will give motion both to the drum, d, and the drum, 
h, in opposite directions; the speed of the drum, d, being then 
less than that of the axis, a, and being exactly that requisite to 

roduce the constant strain on the cable due to the weight, g. 
Thus, any increase beyond the determined strain on the cable 
will first diminish the speed of hauling in; then, if the increased 
strain is not relieved by that, the drum, /, will wholly stop, and 
if this be still insufficient, it will revolve in the same direction 
as the drum, d, and pay out cable under the constant strain 
due to the weight, g; the shaft, a, running all this time 
at a constant speed, and in one direction. If, on the other 
hand, the strain on the cable tended to fall below the constant 
limit, the drum, #, would haul it in at exactly the right speed 
to produce the constant strain; or, if this strain. proved perma- 
nently insufficient to haul in the cable, the pull could be gradu- 
ally increased by gradually increasing the weight, g, so as to 
raise the constant strain tending to haul in the cable as high as 
might be prudent. 

In concluding this notice of Mr. Jenkin’s winding in machi- 
nery, we should state that in principle it resembles the machinery 
for paying cut and winding in telegraph cables for which a 
patent was taken out by Mr. Thomas Silver about a fortnight 
previous to the dateof Mr. Jenkin’s patent. In Mr. Silver's 
winding up gear he employs a train of differential wheels in the 
same manner as Mr. Jenkin; but instead of what we may term 
the “abutment” of these wheels being formed by an Amos’s 
brake, they are kept up to their work by a coiled spring which 
yields when the strain becomes excessive; whilst, it the excess 
of strain is continued beyond the extent to which the spring can 
yield, the latter is in its turn relieved by an arrangement of fric- 
tion clutch. It will thus be seen that, according to Mr. Jenkin’s 
plan, overstrain is directly prevented by the slipping of the brake 
drum, whilst in that ot Mr. Silver, temporary relief is afforded 
by the yielding of a spring, and the brake or friction clutch does 
not come into operation until a slight determinable increase above 
the normal strain has taken place. Thetwo plans, although re- 
sembling each other, were worked out quite independently, and 
we believe that we may add that the two patentees perfectly 
understand their relative positions in the matter. 








AccipENT TO THE HoLyHEAD MAtL.—A curious accident 
happened to the 8.40 p.m. mail train from Holyhead on Saturday 
last. ‘The traffic had been stopped between Bangor and Conway 
by the accumulation of snow, but an attempt was made to get 
the mail train through the drift, and it was accordingly sent on 
from Bangor. When passing along an embankment between 
that station and Aber, however, the force of the wind rushing 
down the valleys between the mountains on the southern side of 
the line was so great, that it blew over the post-office van. Inthe 
absence of precise information respecting the size and weight of the 
van, it is, of course, impossible to calculate exactly the pressure 
exerted by the wind; but assuming that the weight of the van 
was 9 tons, that it exposed a side surface of 200 square feet, and 
that the centre of pressure on this surface was 8 ft. above the 
rails, then a steady pressure of 36 Ib. per square foot would be 
required on the side surface tooverturn the van. This result is 
arrived at by considering that under the above circumstances 
the pressure exerted by the wind would act as it were at the 
end of the vertical arin of a bell-crank lever 8 ft. long, whilst 
the weight of the van opposing that pressure would act at the 
end of the horizontal arm, having a length equal to half the 
distance between centres of rails, or say roughly 24 ft., the rail 
on the lee side of the van forming the fulcrum. if the wind 
blew in gusts, however, as it .probably would, a less pressure 
would suffice to overturn the van, as a certain amount of lateral 
oscillation on the springs would be first set up, and then, if one 
of the gusts happened to coincide with a roll of the van to lee- 
ward, the vehicle might be turned over with comparative ease. 

Tue Rarway in Lonpon.—The railway traffic in London 
begins to make some show in the annual returns. In the year 
1865 the Metropolitan line carried 15,021,275 passengers; the 
North London, 9,172,319; the Blackwail, 4,286,159 “ local” 
passengers. ‘The figures do not include season tickets. 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1378, 8d.) Henry Grafton, of Fulham, patents 
an arrangement of peasy Ary in which the various 

arts are contained in a recess formed in the main 
plate, instead of the stock being cut away to receive 
them. 

(No. 1379, 1s. 2d.) George Haseltine, of 8, South- 
ampton-buildings, patents, as a communication from 
David Shive, of Pennsylvania, U.S., a somewhat com- 
plicated arrangement of centrifugal governor, in which 
the balls, instead of spreading radially when the speed 
is increased, do so obliquely, the object being to pre- 
vent the binding of the top joints of the arms, and to 
utilize the inertia of the balls for assisting their change 
of position. 

(No. 1381, 4d.) Warren de la Rue, of Bunhill-row, 
and Hugo Miiller, of 79, Gower-street, patent improve- 
ments in treating the residue of pyrites, or burned ores. 
They reduce the residues to powder, wet them with 
sulphuric acid, and mould the mixture into blocks, 
which are afterwards heated in a furnace, the tempera- 
ture being raised sufficiently to decompose the sulphate 
of iron, and leave the sulphates of copper and silver 
undecomposed. The latter are thus for the most part 
rendered soluble in water, and they can thus be sepa- 
rated from the iron, which remains insoluble. 

(No. 1382, 2s. 8d.) Walter Payton, of 70, Seward- 
stone-road, Bow, Victoria Park, has a patent for im- 
provements in dry gas meters, the object being to 
obtain simplicity of construction. 

(No. 1387, 8d.) John Sacheverell Gisborne, of 
Liverpool, patents an arrangement of safe in which the 
locks or fastenings are formed in two parts insulated 
from each other, and are so arranged that when these 
two parts are placed in electrical communication by 
the introduction of a “ picker” or other instrument, an 
alarm signal is given. 

(No. 1389, 10d.) William Curry, of Glasgow, takes 
a patent for an arrangement of brick and tile machinery 
intended to be worked by hand, and which could not 
be clearly described without the aid of drawings. 

(No. 1390, 6d.) Elihu Price and Cyrus Price, of 
Wolverhampton, patent the addition to their iron safes 
of transverse tension bars applied between an inner 
and outer door, so as to strengthen the doorway or 
mouth of the safe. 

(No. 1395, 1s. 6d.) William Clark, of 53, Chancery- 
lane, patents as a communication from Frédéric Marie 
Piret and Eugéne Michel, of Paris, an arrangement of 
steam boiler and other furnaces, in which the fuel is 
fed to the underside of the fire by means of a sliding 
box, which is made to temporarily replace a portion of 
the firebars. 

(No. 1396, 1s. 6d.) William Edward Newton 
patents as a communications from John Burke, of 
Sycamore, U.S., a mode of constructing breech-loading 
firearms, which it would require the aid of a drawing 
to describe. 4 

(No. 1397, 8d.) This is a patent by George Mac- 
donald, of Aston, near Birmingham, who substitutes 
cylindrical buffs having surfaces formed of compressed 
cocoa-nut fibre, hemp, or jute, for the roller gins ordi- 
narily employed in machinery for cleaning and ginning 
cotton and other fibrous substances. 

(No. 1898, 1s. 4d.) Josiah Hampton, of Lough- 
borough, patents the arrangement of the fircbars of a 
furnace, so that their upper surfaces form an are of a 
circle ; and also the use of a hollow perforated bridge 





fitted with a damper for regulating the admission of 


air. There is nothing new in this. 

(No. 1402,10d.) John Beale, of Greenwich, has a 
patent fora form of rotary engine, applicable also as a 
pump or gas exhauster. It consists of an outer case 
or cylinder, in which is placed eccentrically a revolving 
drum fitted with a rectangular piston sliding trans- 
versely through it, one edge of this piston being fitted 
with a second smaller piston, which, when slid out, 
forms an extension of the first. The edges of the 


pistons are kept in contact with the inner surface of 


the outer cylinder by means of pins fitted into guide 
rings and slots. 

(No. 1403, 4d.) John Thomas, of Battersea, and 
Alexander Prince, of 4, Trafalgar-square, have a patent 
for methods of treating scoria of copper ores, iron 
pyrites, titanic iron ore, &c., for the purpose of ex- 
tracting iron. According to this process, the scoria 


is either crushed by mechanical means or it is heated 
and then thrown into water. 


It is then mixed with 





about one-fifth of its weight of clay or alumina, and 
smelted in an ordinary furnace, the slag-hole being 
made large. 

(No. 1404, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents as a communication from Sid- 
ney Edward Morse and Gilbert Livingston Morse, 
of Harrison, New Jersey, U.S., an instrument for 
taking soundings, in which the depth of water is 
registered by the compression of a fluid or fluids con- 
tained in a vessel sunk by a weight which is detached 
on the arrival of the apparatus at the bottom, and thus 
allows the instrument to rise again to the surface. 

(No. 1405, 10d.) Daniel Joseph Fleetwood, of 
Birmingham, has a patent for improvements in the 
metal raising and stamping machinery previously pa- 
tented by him. The arrangement could scarcely be 
described without reference to drawings. 

(No. 1408, 4d.) William Alexander Lyttle, of the 
General Post-office, takes a patent for steam boilers in 
which the escape of the gases from the firebox is re- 
strained by a weighted valve, the supply of air neces- 
sary for combustion being forced in by blowing ap- 
paratus. This appears to be a mere reproduction of 
Mr. Chaplin’s well-known “ forced combustion” boiler. 

(No. 1410, 1s. 4d.) Julian Bernard, of 47, Lincoln’s- 
inn-fields, patents an arrangement of steam generator, 
in which the water to be evaporated is held by layers 
of an absorbent fabric hung in cells heated by hot air or 
other means ! 

(No. 1418, 10d.) John Brown, of Stockton-on-Tees, 
patents an arrangement of timber-slicing machinery, 
specially intended for cutting lathes and similar 
purposes. This machinery would require the aid of 
drawings to describe it. 

(No. 1422, 10d.) This is a patent taken by Mathew 
Semple, of Axminster, for a wonderful arrangement, by 
the aid of which the weight of an engine or carriage is 
to furnish a supply of compressed air, which is to be 
used for the propulsion of the said vehicle. 

(No. 1429, 1s. 6d.) William Gadd, of Nottingham, 
and John Moore, of Manchester, patent improvements 
in looms. Each loom is arranged for the production 
of two distinct fabrics, these being arranged in an 
inclined position on opposite sides of the loom, and the 
warp for each being supplied from separate beams. 
Arrangements are also outa for facilitating the “ cover- 
ing”’ of the cloth. 


Creusot.—The following notice of the life of the work- 
seople at Creusot is from Punch:—“ ‘I read yourreply to the 
Laden of Wolverhampton on my return from visiting one of the 
great iron foundries of France, which, though under one pro- 
prietorship, is a small ‘ black country ’ of itself. I will tell you 
what I saw in that great French factory. I saw a town of 
25,000 inhabitants, wholly built and owned by the miners and 
ironworkers themselves, who buy their land in fee simple from 
their employers as they require it for building, I saw 10,000 of 
these people, some few of them women, who do light out-door 
work, go daily to their duties, and 4000 of their children go 
daily to their schools. I saw drawings and attended historical and 
scientific examinations in the higher classes of these schools, 
which would have done credit to Rugby and Eton, and heard, 
with a longing wish that it were so in England: how none 
were allowed to leave the school for the workshop till they could 
read and write well, and do some arithmetic; and I heard with 
no surprise that several of the higher boys have passed up into 
the school of Government Engineers in France. I saw the 
chateau of the proprietors standing in the very midst of this 
town of workmen, and, within it, assembled round the venerable 
founder of this great industry, « little society principally com- 
posed of the officials of the place, which in refinement and in- 
tellect would have done honour to any capitalin Europe. I saw 
all this, Sir, but I did not see a policeman or a soldier. I believe 
there were in the place (of course not near the areas) three of 
the former, but none ot the latter; and finally, during a ten 
days’ stay, I did not see a drunken man, then I once heard 
one.” This is no community of hammer-men in Utopia—no 
black country of Cloud-land—but an actual translation of 
Bilston, Tipton or Dudley, out of the vernacular of our Black 
Country, into French. Tbis happy valley is called Le Creusot, 
situate in the dedartment of Sadne-et-Loire. ‘The proprietors 
are not angels, but plain men, trading under the designation of 
‘ SCHNEIDER et Compagnie,’ and the head of the firm is M. 
A. Scuneiper, Vice-President of the National Assembly. 
Will some great firm, or cluster of firms, in our Black 
Country go and do likewise?” 

Raitway Ratrinc.—The question of rating the North- 
Eastern Railway in the East Riding has at length been finally 
settled. According to the report of the East Riding committee, 
presented to the Quarter Sessions, the results of the appeals are 
as follows: Tha Hull and Selby railway, 15004 per mile; the 
Hull and Beverley railway, 1500/. per mile; the Beverley and 
Driffield line, 10002. per mile; the Malton and Rillington, 10004. 
~ mile; the Rillington and Scarborough, 700/. per mile; the 

Yriffield and Bridlington, 6007 per mile; Bridlington and 
Muston, 400/. per mile; Beverley and York, 250/. per mile; 
the Pickering and Withernsea branches, 200/. per mile; Selby 
and Market Weighton, 150/. per mile; and the Driffield and 
Malton aud Hull and Hornsea lines, 100/. per mile. These 
rates are in many cases fully 100/. per cent. increase over the 
old assessments, and are in all cases higher. The telegraph is 
included in the rateable value. 











LONDON WATER SUPPLY. 

Mr. J. Baitzy Denton has addressed a letter* 
(by permission) to Lord Derby, upon the collection of 
water from the upper districts of the Thames for the 
supply of the metropolis, and, indeed, for a general 
system of water collection and river purification. The 
area of the land surface tributary to the Thames above 
Hampton is 2,352,640 acres, and the minimum annual 
rainfall is 20in. Mr. Denton estimates that half an 
inch of this rainfall would afford an abundant supply 
for domestic use for the population dependent upon 
the upper Thames and its tributaries. The letter is 
one of great importance, but we can only this week 
notice the proposed works : 

“ The head of the proposed works would be the fork formed by 
the Thames and Severn Canal (extending from its summit at 
Thames Head to its junction with the Thames at Lechlade) and 
the North Wilts Canal. It will be remembered that, during 
the last session of Parliament, the Thames and Severn Canal 
Company sought powers to convert their canal into a railway. 
It was then stated and admitted that the canal was not in a 
profitable condition. It would be necessary to purchase these 
canals, and, by rebottoming, convert them into impervious con- 
duits for the collection of pure water from the upper portions of 
the Churn, the Swill Brook, and the River Ray, and of such 
additional water as may be obtained by the restoration of the 
three millions of gallons which now runs in the Severn, as well 
as by additional pumping at spots, distant from each other, 
along the line of oolitic outerop, whereby a considerably increased 
amount inay be gained which would otherwise be lost. Reser- 
voirs would be made in the way I have suggested along the 
course of the three streams named, to afford compensation for 
the water abstracted from them. 

“‘ From Lechlade to the meadows just below Oxford (where it 
would be desirable to have a supply reservoir), a channel would 
be formed following the course of the Thames—paved in con- 
crete and embanked so as to allow of the utmost cleanliness and 
prevent the influx of surface drainage and flood-water—which 
would act as a receiving conduit for the pure water to be fnr- 
nished by the several tributaries which it will cross and meet an 
its way. 

“ The tributaries that would be crossed and met would be the 
Ampney Brook, the river Colne, the river Cole, the river Leach, 
the river Windrush, the river Evenlode, with the river Glynne, 
and the several minor streams which join the Thames above 
Oxford. At Oxford the receiving main would join the supply 
to be gained from the Cherwell and branches above the point 
of pollution, as well as by storage in reservoirs formed in the 
higher lateral valleys for direct supply. From the supply 
reservoir at Oxford, another paved conduit wov'd convey 
the water by Abingdon to a point near Wallingford, having 
received contributions of supply from the Ock mt the Thame, 
From thence to Hampton the water thus collected would 
be delivered to the Water Companies’ Works by a covered 
channel, having received in its course the contribution of the 
Kennet River, the Lodden, the Colne, and certain springs rising 
near the main river, making up in the whole a supply of eight 
millions of gallons daily. Oxford, Abingdon, allingfor q 
Reading, Windsor, and the towns and villages on the banks of 
the rivers would have been previously — from the con- 
duit as it passes by them to the amount of upwards of five mil- 
lions of gallons daily. 

“The open conduit from its com t at I to 
Wallingford would be of a semicircular form. It would increase 
in dimensions as the tributaries added their quota to the volume. 
The covered duct would be 8 ft. deep by 10 ft. wide. The mean 
fall would be nearly 20 in. per mile, 

From Lechlade to the Meadows 

near Oxford, the distance is 29 miles and the fall 48 ft. 6 in. 
From this point to a point above 

Wallingford, the distance is 
From thence to Hampton the 

distance is 
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Total length 127 miles. Fall 210 ft. 6 in. 

‘These works on the upper Thames would be extended to 
the necessary conduits connecting the unpolluted portions of the 
tributaries with the receiving main, and would include the con- 
struction of reservoirs, the purchase of the special mills affected, 
and compensation to landowners, &c. 

“On the Lea, of the lower Thames, a similar though reduced 
system of works would be carried out. 

“ The cost of the whole may be estimated at 4,500,0002., in- 
cluding interest on money expended and attendant expenses.” 


PRACTICAL NOTES, 

A rorce of traction of 100 Ib. is sufficient to draw a load of 
243 tons at the rate of 2} miles an hour on a canal. The same 
force would draw, however, only 1900 lb. at a speed of 134 miles 
an hour. At the latter speed a given force could draw little if 
any more than on an ordinary turnpike road. 

The reason why railway wheels always slip on the inner rail 
of a curve is because the flanges of the wheels press on the outer 
rail, and thus cause the most friction there. 

A railway carriage, moving with a friction of 6 Ib. per ton, 
would, if set in motion at the top of a straight plane falling 
100 ft. and connecting at the bottom with a strai ht level line, 
run a little more than seven miles by its gravity alone. 

Evecrro-Muttiete Crock D1ats.—At Mr. Thorne’s office, 
173, Fenchurch-street, there is a very interesting set of electric 
clocks, in which the whole motive power is that of electricity, 
and in which the only battery is a piece of zinc, 2 ft. square, and 
a piece of carbon buried in the ground. The new feature con- 
sists in the mode of making and breaking the circuit. These 
clocks are particularly remarkable for their simplicity, having 
no weight, no spring, no acid or mercury as a motive power. 





* Stanford, publisher, Charing-cross. 
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THE CORLISS STEAM ENGINE. 


DESIGNED BY MR, WILLIAM INGLIS, MANCHESTER, AND CONSTRUCTED BY MESSRS. LOSH, WILSON, AND BELL, NEWCASTLE-ON-TYNE. 
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Tue engine of which we herewith give a perspective view is 
one which has just been constructed from the designs of Mr. 
William Inglis, of Manchester, by Messrs. Losh, Wilson, and 
Bell, of Newcastle, for a flour mill at Forres, N.B. The engine 
has a cylinder 1 ft. Gin. in diameter, with 4 ft. stroke, and it 
is fitted with the “ Corliss” valve gear, the details of the detach- 
ing gear being arranged according to Mr. J. F. Spencer’s patent. 
The “Corliss” gear, as employed by Mr. Inglis, was fully de- 
scribed in detail on page 92 of the last volume of this journal, 
and it will therefore be unnecessary that we should enter into 
any explanation of it here. Wemay mention that Mr. Douglas, 
of Kirkcaldy, has already made four engines of the same size as 
that of which we give an illustration, and indeed these engines 
were made from the same drawings. 


CHATWOOD’s, PATENT SAFE AND Lock ComPAny, LIMITED. 
—We understand that the above company have made arrange- 
ments for the erection of extensive works on the plot of land ad- 
joining the Lancashire and Yorkshire Railway, just beyond the 
Rose-hill Tavern, on Manchester-road, for the manufacture of 
steel safes, which, when completed, will be capable of employ- 
ing about 2000 hands, and will, we believe, be by far the largest 
safe manufactory in‘the kingdom. The company, we may re- 
mark, possesses the-sole and exclusive right to manufacture 
safes under Mr. Chatwood’s numerous patents, as well as under 
any others he may obtain in future. Several of those most re- 
cently taken out by him have been for improved processes of 
manufacture, which, while not sacrificing any of the important 
principles of construction which have given these safes such a 
pre-eminence in the estimation of scientific and practical judges, 
will yet reduce the cost of production fully one-half, as soon as 
the improved appliances of the new works are completed. We 
believe it is intended at once to erect apparatus which will en- 
able the company to cast, at two operations, the largest bankers’ 
safes in hard and soft steel, and to “intersect” them in the 
process of casting, instead of the present expensive plan of 
making two soft steel safes (one larger than the other) with the 
inner surfaces drilled full of conical holes, and filling the space 
between the two with hard steel in a molten state. Mr. Chat- 
wood has not only added safe and lock manufacture to the 
settled industries of the town, but he has also added the manu- 
facture of safes as a new branch to practical engineering.— Bol- 
ton Chronicle. 

MeErRopouitaN Fire BRIGADE RATE, 1867.—The amount 

uired for the provisions of the Metropolitan Fire Brigade Act 
is 53,0811. 8s. bd. According to the Act, the sum of 10,000/. 
has to be contributed by the Lords Commissioners of Her 
Majesty’s Treasury, and 11,285/. 14s. 8d. by the several fire 
insurance companies, leaving 31,7957. 14s. 9d. to be raised by 
the Metropolitan Board of Works from the several parishes, &c., 
within the boundary defined by the Metropolis Management 
Act. The brigade has been largely increased since 1865. 





THE ANNALES DU GENIE CIVIL. 


Tue following extract from the December number of the 
Annales du Génie Civil, a French professional journal, con- 
ducted with eminent ability, will be of interest to a number o 
our readers, who may wish to receive or to communicate with 
that parecer through our publisher, Mr. Charles Gilbert : 

‘* Le journal spécial que publie & Londres M. Zerah Colburn, 
sous le titre ENGINEERING, qui embrasse toutes les branches de 
l'art de l'ingénieur, a pris rapidement la premiére place parmi les 
publications technologiques de 1’Angleterre. 

‘“* Nous avons cru faire chose agréable & ceux de nos abonnés 
qui sont familiarisés avec la langue anglaise en prenant avec M. 
Zerah Colburn des arrangements he nous permettent de leur 
donner chaque semaine le journal ENGINEERING au prix de 
50 cent. la livraison, 

* Nous recevrons aussi toutes les communications 
abonnés pourraient désirer transmettre au directeur 
publication anglaise. 

“ Par contre, et & titre de réciprocité, M. Zerah Colburn a 
bien voulu se charger de propager en Angleterre nos Annales du 
Génie civil, et il nous fera parvenir toutes les communications 
qu’on voudrait nous transmettre par son intermédiaire. 

** Le prix d’abonnement pour les Annales du Génie civil pour 
l’Angleterre, reste fixé & une livre sterling (25 francs); chaque 
livraison séparée, 3 shillings.” 


ue nos 
e cette 





Stream Suippinc.—Messrs. Veltmann and Co. propose to 
establish a line of steamers between Hull and St. Nazaire in 
connexion with the steamers of the French Compagnie Générale 
Transatlantique. The new line is expected to be in operation 
this month. The Great Eastern is to be placed on the gridiron 
at New Ferry, near Liverpool, during the spring tides, com- 
mencing to-morrow (January 19). During the last week or 
two the big ship has been thoroughly overhauled by Messrs. G. 
Forrester and Co, 

Warer in New Souta Watres.—On the Darling Downs 
supplies of water have been obtained from cones, formed of a 
crust or deposit, from three or four to twenty feet high. This 
crust is composed of an admixtnre of hardened clay with small 
quartz pebbles, much worn by the action of water. When the 
crust is broken, water spurts out in a small and continuous 
stream. The water is very clear, cool, and fresh. At one of 
those natural reservoirs about 10,600 sheep are watered daily, and 

et the supply from the cone does not seem to be at all affected. 
hese strange aqueducts may turn out to be as valuable to the 
grazier as they are interesting to the geologist. The pastoral 
occupants of Crown lands in the Lachlan fistricts are taking 
steps towards securing for themselves permanent water supplies. 

NaTAL.—100,000/. have been already expended upon the 
improvement of Port Natal, according to a plan of Captain 
Veitch, R.E., and the Crown agents of the cclanies now invite 
a further loan of 65,500/. tocomplete the works. 





Tue Paris Exurerrion.—The approximate number o 
British exhibitors in the following classes will be, viz. : 

Class 47. Apparatus in mining.—16 exhibitors. Models and 
plans of workings in mines and quarries, mining ladders, drain- 
age machines, apparatus for saving life, parachutes signals, 
apparatus for carbonisation of fuel, smelting furnaces, smoke 
consumers, metal work apparatus, opparatus for forges, &c. 

48 and 74. Apparatus in cultivation.—58 exhibitors. Plan 
and models of farm buildings, plans of systems of replanting and 
cultivating forests, and apparatus used for the same. 

52. Engines, &c.—24 exhibitors. Shafts, rails, and turn- 
tables. 

53. Machines.—45 exhibitors. Machines set in motion by 
evaporation of ether, ditto by gas, &c., windmills, panemones, 
air balloons. 

54. Machine tools.—22 exhibitors. 

55. Apparatus for spinning.—16 exhibitors. Materials used 
in rope manufacture, round, flat, tapering cables, cordand twine, 
wire rope, &c. 

56. Apparatus for weaving.—16 exhibitors. 
for making lace, 

57. Apparatus for sewing.—13 exhibitors. 

58. Apparatus for making furniture.—1 exhibitor. 
entirely unrepresented.) 

59. Apparatus for paper-making,“&c.—9 exhibitors. Appa- 
ratus for bleaching and dyeing materials, apparatus and pro- 
ducts of type-founding, machines and apparatus used in typo- 
graphy, &c., printing postage-stamps, machines for setting up 
and sorting type. 

60, Small machines.—4 exhibitors. Coining presses, tools 
for and processes of making clockwork, toys, &ec. 

63. Railway apparatus.—18 exhibitors. 

64. Telegraphy.—4 exhibitors. (Barely represented. ) 

65. Engineering. 

66. Navigation and lifeboats. 

TELEGRAPHS TO THE EAst.—A prospectus has been issued 
at New York of an East India Telegraph Company, with a capi- 
tal of five million dollars, for the purpose of ‘connecting all 
the principal seaports of the Chinese empire with the Collins 
line across Behring’s Straits, with San Francisco and New York 
and the Russian Government line to St. Petersburg, and with 
London, Paris, and all the principal cities of Europe.” It is 
stated that there are now wanting only 850 miles of wire to 
connect New York with Pekin. 

METROPOLITAN Main DratnaGe Rare, 1866-7.—A re- 
vised statement of the annual value of property in the city of 
London and other parts of the sactropelie, together with the 
sums to be assessed thereon by the Metropolitan Board of Works , 
in respect of the metropolis main drainage rate of 3d. in the 
pound, 1866-7, shows that in the city of London the annua 
value of property was 2,109,935/., the main drainage rate bein g 
26,3741, In the remainder of the metropolis the annual value 
of property is 15,252,767/., and the drainage rate 190,660/. 
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INDIAN TELEGRAPHS. 

Let the public of India rejoice. The Indian Govern- 
ment have at last, after fifteen years of earnest endea- 
vours, hit on the correct policy for obtaining properly 
constructed telegraphs in India. With young gentle- 
men thoroughly conversant with “ the Punic wars” and 
“landscape drawing,” and with electricity actually in- 
cluded as a last item amongst the “optional subjects,” 
in which candidates for an appointment on the staff 
of the Indian Telegraph Department are to be exa- 
mined, as detailed in our last issue, what chance is 
there of the Indian telegraph ever again going wrong, 
particularly as the nominees have actually to go through 
* four months’ ” study with a telegraph engineer for the 
purpose of receiving “/ull instructions in the practical 
construction of telegraph lines, testing, &c. ?” 

But why waste so much time as four months in gain- 
ing full instruction in the practical construction of tele- 
graphs, since a director-general can be appointed to fill 
the office on 3000/. a year, rising to 3600/., without 
any such preliminary examination, and without the 
slightest practical experience on the subject? Why 
not devote the four months to the careful study of 
music and dancing, and the consideration of the causes 
which led to the Peloponnesian war, or the exact route 
taken by Xenophon on his retreat with the ten thou- 
sand Greeks ? 

Seriously, the subject of Indian telegraphs and their 
administration is one which it may be well to review. 
In 1852, the Indian Government determined on esta- 
blishing a system of telegraphs, and Dr. O’Shaughnessy, 
a surgeon in the Bengal army, who had constructed a 
few miles of telegraph in India according to his own 
views, was immediately appointed superintendent of 
telegraphs, and came home with a carte blanche to order 
stores and instruments. Such an appointment was in 
itself about as rational as if a civil engineer had been 
appointed inspector-general of hospitals, or a barrister 
made commander-in-chief of the forces. The plea that 
telegraphs were in their infancy, and that Dr. 
O’Shaughnessy had shown a knowledge of the subject 
which appeared wouderful to the governor-general 
in council in India, does not excuse the Government 
of the day in the least. 

Telegraphs were well advanced in this country, and 
there were already many civil engineers who had 
turned their attention to them, and had erected 
hundreds of miles of efficient lines, and made them 
their study, at that date. The rational and safe course 
would therefore evidently have been to have sought 
the advice of some of the directors of the electric 
telegraph companies in England, or of some leading 
civil engineer, and from their recommendation have 
obtained the services of some engineer who had profited 
by the experience already gained on the subject. 

The railway companies adopted this method. They 
applied to their own consulting engineers, who again 
applied to those engineers who had executed works of 
this kind in England, and had made the subject their 
special study. ‘These gentlemen, therefore, saw that 
proper stores and instruments were supplied, and were 
able also to recommend and send out practical men, 
who had gained some experience on the lines in 
England, to execute the works. 

The peculiar views of Dr. O’Shaughnessy with regard 
to insulation and instruments are well known. By 
using rather stouter wire than that used in England, 
he argued that “no insulation would be required,” and 
constructed the lines accordingly. 

On the plea of the dangers of lightning, and the 
necessity of making instruments that could be manu- 
factured by an office-boy, and cost only two rupees, 
because there were no instrument makers in India, he 
adopted instruments which resembled the production 
of a clumsy school-boy who had just commenced play- 
ing at telegraphs, more than anything else we have 
ever seen. 

The first argument is about as sound as if an 
engineer were to advocate the adoption of very large 
water-pipes for supplying a town with water from a 
distant point, and the consequent uselessness of lead- 
ing up any of the spigot and faucet joints. 

And the second is about as reasonable as if the 
railway engineers who first had to deal with an Indian 
railway should have laid down as a fundamental axiom, 
that as there were no locomotive factories up country 
in India, a locomotive must be adopted which should 
only cost ten pounds, and could be repaired by any 
native tinker. 

The steps thus taken by Dr. O’Shaughnessy simply 
provoked a smile amongst telegraph engineers in this 
country, and although they were not commented on in 





public in England, the disgraceful state of the Indian 


telegraphs were frequently alluded to in the press of 
India. In 1857, the public in Calcutta had pressed 
the Government so hardly to adopt the Morse instru- 
ment that Dr. O’Shaughnessy was despatched to Eng- 
land to procure Morse instruments and European as- 
sistants. Seventy-four young men were engaged, there- 
fore, for this service, and sent to India after receiving 
about a month’s tuition at manipulating the Morse in- 
strument in an oflice at Gresham House. We believe 
we are correct in saying that not one of these gentle- 
men had previously had the slightest experience in any 
way connected with telegraphic work, their sole know- 
ledge of the subject consisting, therefore, when they 
left England, in an acquaintance with the Morse instru- 
ment on short circuit ina room. Sent to India thus, 
to be grafted on to a department where no sound know- 
ledge of the matter previously existed, and where that 
constant advance in the subject made in England has 
not, even to the present day, ever been allowed to pene- 
trate, this staff form at present the inspectors, super- 
intendents, and directors of an administration, differ- 
ing as much in every way from any telegraphic adminis- 
tration of Europe, as regards knowledge or even ap- 
preciation of knowledge, as the Abyssinian empire does 
from any civilised country. 

The sole idea of testing in India consists in “ strong 
and weak beats,” and the works show in their con- 
struction at every step a lamentable want of knowledge 
of first principles. The lines are frequently uninsulated 
at every angle post, and always at every terminal post, 
or at any other of those points where the nature of the 
route renders the poles and insulators supplied for a 
straight and uninterrupted line wunadapted, and 
where a little ingenuity and knowledge of the subject 
is consequently required to overcome a special diffi- 
culty. For the insulators actually supplied, and for 
many other points in the general construction of the 
lines as directed by the higher officers, and which 
exhibit a total ignorance of the subject (particularly 
the O’ Brooke square insulator), the subordinate officers 
are not of course responsible ; but we have seen lines 
erected under even the immediate superintendence, of 
« “ director,” which, whilst they formed monuments of 
ignorance as a piece of general construction, also 
showed in some of the details an absence of knowledge 
which would have been a disgrace to a “ lineman” on 
any English line. 

rhe commonest and oldest instruments for testing 
are as much a subject of curiosity to an Indian official 
as they would be to a Chinaman; and it would be 
about as easy to talk on the subject of Ohm’s law, the 
resistance of the circuit and battery, the means of 
testing for a “ contact,” a “dead earth” or a “bad 
earth” plate, or to discuss the advantages or dis- 
advantages of any insulator, or indeed any other 
subject connected with telegraphs, as it would be to 
discuss the subject of the strains in a girder bridge 
with a Cherokee Indian. 

Dr. O’Shaughnessy was succeeded by Colonel Dou- 
glass, R.E., a mathematician whose efforts were all con- 
centrated, apparently, on carrying centralisation to the 
highest pitch probably ever known. Nothing could be 
done without a requisition to Calcutta, even from the 
most distant stations and for the most trifling action 
or most petty disbursements. Everything was ordered, 
and ordained, and regulated (even to the exact size of 
the paper to be used in correspondence), so that the 
superintendents, inspectors, and directors, fettered by 
want of authority, their time taken up in endless fe | 
tapism and correspondence, had little or no time for, 
or means of bringing even their limited knowledge of 
the subject to bear on the practical improvement of the 
lines. Experiments of the most delicate and_ refined 
nature were carried on at Calcutta, whilst the lines re- 
mained as uninsulated and as badly constructed as 
ever, and the staff as little instructed. 

We have heard of a long correspondence taking 
place on the subject of a requisition for a cat to kill 
the mice at one of the stations. The cat was at last 
granted, and having killed all the mice, a further requi- 
sition was made for rations for the cat, which, after a 
refusal and further explanations, was eventually 
granted, but during the delay the cat had died. 

For some years the India Board made a faint en- 
deavour to improve the telegraphic staff in India by 
competitive examinations in London, and the appoint- 
ment: of some of the candidates to the lower grades of 
the telegraphic department. In this way a few young 
men, fresh from the Irish colleges, were allured into 
the Government service, and after passing, before a 
professor at the India Office, an_ examimation in 
natural philosophy, were shipped for India, where ier 
found their knowledge of natural philosophy—suc 
as it may or may not have been—of very little use in 
a department where that science is so totally ignored, 





their position being*something scarcely above that of 
a warrant officer in the army, and with not the slightest 
chance, even if they should force their way up through 
the staff already described, of ever filling the higher 
appointments, which are reserved for the patronage 
of captains and majors in the army. They soon be- 
came disgusted, and explained the state of affairs to 
their friends at home, thus preventing any further 
deluded young men from entering the service. Thus 
at the last competitive examination only one candi- 
date offered himself for examination, and the nomination 
system, described in our last issue, is the last endea- 
vour of the Indian Board. 

Although there may eventually be some advantage in 
bringing into the service young men of education to fill 
the lower grades, so that as they rise up to the higher 
appointments they may not only be able to take a 
proper standing in society, but also, from their pos- 
sessing a sound scientific education, be enabled to fol- 
low and take an interest in all the improvements and 
advancements made in science and telegraphic engi- 
neering, and thus be capable of forming a sound judg- 
ment on all technical questions brought under their 
notice, either directly or indirectly, through the scien- 
tific journals, yet we think too great stress is laid on 
this. 

At present the telegraphic service and lines of India 
suffer from the mismanagement of fifteen years. The 
wound is too deep, and the speedy recovery too urgent, 
to be remedied by the mere appointment of afew young 
men with “ four months’” or even “ six months’ ” “ full 
instructions ” in the practical construction of telegraph 
lines even with an “ authorised” ‘telegraph engineer.” 
The time is evidently absurdly inadequate to make a 
practical telegraph engineer, and before these young 
men rise to the higher appointments many years must 
elapse. During that time who are to improve the pre- 
sent system, and instruct and control these young men 
in a sound and practical way? The present staff in 
India and the director-general. The present staff, 
however, although they may have been eight or ten 
years engaged in India, have, as a rule, no scientific 
education or any knowledge of telegraphs as con- 
structed and dealt with in Europe—they are miles be- 
hind even Australia. The director-general is a lieut.- 
colonel in the Royal Engineers, and we believe the 
position taken up as regards such an appointment is 
that a properly educated engineer should be able to 
undertake any work, however novel it may practically 
be to him. ‘This position is purely theoretical, and we 
venture to dissent from it entirely. Independently of 
the fact than when a lieut.-colonel could ~~ passed 
his examination at Sandhurst, say twenty-five years 
ago, there could have been little or no examination 
in matters bearing on electrical science, engineering 
embraces now such a multitude of different subjects, 
that it has formed itself into distinct branches, each 
of which finds followers exclusively devoted to that 
subject. Thus we have railways and bridges, harbours 
and lighthouses, iron shipbuilding, marine engines, 
locomotives, and a host of others—the most novel of 
all being telegraphs. Our most eminent engineers 
confine themselves to their own branches, and we ven- 
ture to assert that if Mr. Fowler, Mr. Hawkshaw, or 
Mr. Hawksley were applied to to take up the matter of 
telegraphs, they would with modesty and honesty con- 
fess their inability to deal with the subject, and refer 
their clients to some of those engineers who have, for 
twenty years or so, made the subject, both practically 
and theoretically, their special study. 

The idea that telegraphs—because they do not pre- 
sent to the eye such an imposing appearance as a 
bridge, a locomotive, or a steamboat—can be con- 
structed by anybody who can gain a little information 
on the subject in occasional conversations with tele- 
graph engineers and contractors, has been, hitherto, 
one of the great causes of the failure in these works, 
and particularly so in India. The India Board may 
send thousands of pounds worth of stores to India, 
they may receive long reports on the reorganisation 
of the staff and reconstruction of the lines, they may 
insist even on a knowledge of Hebrew, the integral 
and differential calculi, and astronomy, and finally the 
may raise the salaries of their military itdetoe ginerale 
from 3600/. to 4000/., and the staff under their orders in 
ange ; but unless they take some steps that will 

ring some practical knowledge to bear directly on 


the subject, by sending to India some men practically 
conversant with telegraphs, to anes the lines, to 


point out the errors, to see that the new stores are 
properly made use of, and to instruct the staff gene- 
rally, they may rest assured that their endeavours will 
be useless, and the Indian Government telegraphs will 
remain as they are now, a standing reproach to Indian 
administration. 
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TELEGRAPH AT THE ANTIPODES. 


We have lately received a very interesting report from Mr. E. 
C. Cracknell, the superintendent of telegraphs in New South 
Wales, on the “ Progress and General Condition of Electric 
Telegraphs in New South Wales, for the years 1865 and 1866.” 
The report for 1865 had been delayed, owing to Mr. Cracknell’s 
absence from the colony on leave. To that cause we are indebted 
tor the report extending over a period of eighteen months, and 
to much valuable matter noticed by him whilst on his travels. 
We will first notice the report of progress: 

Extensions Completed.—From Murrurundi to Mudgee, at a 
cost of 51161. 3s. 6d., with two intermediate stations at Cassilis 
and Merrarra. A line was also completed on the gnaruntee 
principle between Queanbeyan and Cooma, at a cost of 
28391. 1s. 9d., a distance of 64 miles, or 442. 7s, 2d. per mile. 

Lines in Progress.—The extension between Deniliquin and 
South Australia had progressed slowly, owing to drought and 
difficulty of carriage. Of this there were at the date of the 
report (July 26, 1866) 65 miles of poles erected. A portion of 
the line between Deniliquin and Moulamein had been opened. 

Proposed extensions had been entered into on the principle of 
guarantee between several places. A decrease had been noticed 
in business in connexion with the gold fields; but more than a 
ag sa increase had been going on in the pastoral districts. 

[r. Cracknell’s observations on the extensions into such districts 
are worthy of note. He says; “‘ The value of such means of 
“ communication cannot be over-estimated, and the whole cost 
‘* of the entire line would be more than covered by the saving 
“of valuable property during a single flood, as information 
‘* would be rapidly conveyed to the several stations down the 
“ river (Darling), when the waters are dangerously high on the 
“ tributaries of the Darling, communicated with by the existing 
* lines.” 

The lines appear to have worked very satisfactorily daring the 
year, the only interruptions being due to unavoidable causes— 
such as floods, snow-storms, &c. Some of the posts un the 
Kiandra section he reports as requiring renewals. This cannot 
be wondered at, ‘when further on we are informed that they 
—_ originally erected as guide-poles through some deep snow- 

rifts. 

The revenue exhibits a most satisfactory increase over the 
preceding year ; 8285 messages, representing 1683/, 17s. 1d. in 
amount, being the actual increase. 

Several interesting returns accompany the general report. 
Amongst them is one referring to the state of revenue to 
June 30, 1866. From this we gather that up to that date the 
revenue on the half year had been 16,5112. 0s. 8d., against an 
expenditure of 96317. 1s. 2d. ; showing a balance of 68797. 19s. 7d. 
as the net revenue for that period. The total cost of construc- 
tion up to that period is stated at 146,288/. 4s. 8d., or at the 
rate of 9 per cent, per annum. 

Glancing back at the progress of the work since 1858, when 
at the end of that year the total length of line consisted of 372 
miles, and the working expenses were in excess of revenue, it is 
gratifying not only to notice the gradual extension of the sys- 
tem, but that the first year was the only one which showed an 
adverse return. Since then the receipts have invariably 
shown an increase over expenditure, until at the end of 1865, 
with a system of 2584 miles (representing 3177 miles of wire), 
the net revenue, after paying working expenses, amounted to 
10,0512. 13s. 8d. ‘To December 31st, 1865, the total amount of 
cost of construction amounted to 145,350/, 5s. 4d.; the amount 
of actual profit, or net revenue after paving working 
expenses, amounted to 44,907/. 4s. 6d.; the total number of 
messages sent during that period representing a grand total of 
672,796, commencing for the first year at 9141, gradually 
rising to 138,785 in the year 1865. It must be borne in mind 
that we are only reviewing the progress of the one colony of 
New South Wales, and not including those of the sister colonies 
of Victoria, South Australia, and Queensland. From the 
limited matter relating to those colonies we have put together 
the following figures, which show the state of the colonies col- 
lectively for the year ending 1865: 


Colony. Revenue. | Expenditure. |Net Revenue. 





d 


£ 38.4. £ad P ed 
New South Wales .|31,362 5 5} 21,310 11 9) 10,051 13 8 








Victoria ......++06..|*30,767 17 4 niene oséece 
South Australia ..|10,791 2 10) 9,416 11 10) 1,374 11 0 
Queensland ......... 12,382 0 0) 12,226 0 0) 156 0 0 
The mileage of line up to the same date would be: 
New South Wales eed woe 2584 
Victoria (of wire) ove «. 3109 
South Australia... pee 1182 
Queensland eos ew. 11814 
80064 


It is unfortunate that we have no further details of the other 
colonies for the same periods, or we might place before our readers, 
in a more satisfactory manner, a statement showing the general 
progress and the earnings of the telegraph lines in our 
Australian colonies; but for the information already given we 
are indebted to the careful manner in which this report is put 
before us, from which indeed some valuable lessons might be 
derived by our companies at home, with whom the maxim appears 
to be the smallest contribution only, and that grudgingly given. 
We feel, therefore, greatly indebted to Mr. Cracknell for the 
interesting report on those lines immediately under his charge. 
We have alluded above to his absence on leave delaying the 
report. Such a delay brings with it matter of congratulation 
to the colony, as that absence allowed Mr. Cracknell to become 
acquainted with the state of telegraphy in England, in Europe, 
and in America, a result which must prove of great service to 
the colony in “ promoting that large interest,” as Mr. Cracknell 
remarks, “which this colony has in a service which is so 





* Cash revenue only, Value of messages in addition per H.M.S. 
11,6467, 19s. 3d. 





‘eminently practical as telegraphy, and which is so intimately 
“ associated with every stage of public progress.” A portion— 
and indeed a very interesting portion—of Mr. Cracknell’s report 
bears reference to his congé, detuiling his experiences of what 
he saw in the various countries through which he passed that 
bore on telegraphic matters. We cannot here follow him in his 
steps, but will simply make allusion to one or two points. In 
confirmation of what has so frequently been brought before us 
relative to the working of the Indian Government lines, he 
observes, “ ‘That he found the telegraphs in Ceylon in a very 
“* unsatisfactory condition; in fact, so badly are the lines con- 
‘* structed, and so miserably insulated, that in wet weather it 
“is with the greatest difficulty they can be worked.” It 
certainly agrees with what has been so often stated, and he 
further observes: ‘I regret to say that the entire East Indian 
* system is also far from efficient, and requires reorganization,” 
Touching his visit to England we cannot but be surprised at so 
cursory and limited an examination. There are many points of 
great telegraphic interest that appear to be unnoticed by himn— 
overgrounc telegraphic construction passed by without a notice; 
manufactories only referred to in a notice of Siemens’s new 
works, We ourselves were always under the impression that 
the telegraphic works of Messrs. Silver (now India-rubber 
Telegraph Works, &c., Co.), at Silvertown, were as much if not 
more worthy of a visit than any other works we possess; 
where certainly we may see more varied telegraphic work 
carried on than elsewhere—the manufacture of india-rubber and 
gutta-percha covered wire, of submarine cables, side by side with 
the more ordinary material, such as batteries, insulators, and 
instruments in all their varied forms. The working of the block 
system on railways is briefly alluded to as being carried out on 
the Metropolitan Railway, and in a manner that would possibly 
give a colonist the idea that no other line was worked on the same 
principle. 

Sut with what Mr. Cracknell has seen, we cannot but doubt 
that the enlarged experience obtained by him must produce 
beneficial results upon the lines under his charge, by his 
endeavouring to bring them up in their construction and in 
their working to the standard of the best lines he has inspected. 
We have witli pleasure followed Mr. Cracknell in his telegraphic 
steps, and we look forward with expectation to his next report 
upon the progress of electric telegraphs in New South Wales. 
THE FRENCH FLOATING BATTERY OF 1798. 

To THe Eprror or ENGINcERING. 

Str,—I forward you a few particulars respecting J. C. E. 
d’Argon, as supplemental to the drawing of his floating battery 
contained in your last week’s number. 

I differ in opinion from you in thinking that Captain Ericesson’s 
cupola battery was anticipated by the cupolas shown in D’Arcon’s 
boat, for these do not contain cannon. They are for different 
purposes, one series being magazines, the other furnaces to heat 
shot. 


Yours respectfully, 

January 18, 1867. A Constant READER. 

Jean-Claude-Eléonore Lemiceaud d’Arcon, born at Pontarlier 
in 1733. His father, a learned lawyer, is the author of several 
pamphlets on questions concerning the customs of Franclic- 
Comté. In order that his son might be inspired with a desire 
for the church, he had a living provided for him; but D’Argon 
had, from his very infancy, an ungovernable passion for arms. 
Instead of studying Latin, he used to make drawings of forti- 
fications. He contrived a very ingenious means of making 
known to his parents the mistake they were under about his 
vocation. In a portrait of him that had just been taken, he, 
with his own hand, turned the dress of the abbot into that of an 
engineer. The father, understanding this silent language, aban- 
doned his previous projects, and resolved to second those of his 
son. Admitted to the school of Méziéres in 1754, D’Arcon was 
received as an ordinary engineer the following year. He distin- 
guished himself in the Seven Years’ War, and particularly in the 
defence of Cassel. In 1774 he was charged to draw a map of 
the Jura and the Vosges. ‘To accelerate this work, he invented 
a kind of dry washing with a single brush, by far more expedi- 
tious, and producing more effect, than the ordinary wash. This 
happy invention has been regarded as a positive gain to art. 
Endowed wita an inexhaustible imagination and an indefatigable 
activity, he applied himself unceasingly to the study of military 
art. In 1774 and 1775 he became mixed up in the quarrel 
occasioned by the opinion of M. de Gilbert on double or deeper 
ranks, and he published two pamphlets, entitled “ Correspon- 
dance sur |’Art Militaire.” In all these works, as in all the works 
of the same author, we find an abundance of ideas and traits 
of genius which, in spite of some neologisms and mistakes in 
diction, are highly interesting. Obstacles only tended to excite 
his courage. It was he who, for the siege of Gibraltar in 1780, 
conceived the audacious project, the execution of which required 
such extraordinary means. This project, which made such a 
stir in Europe, has not been properly appreciated, since the issue 
alone guides the judgment. An attack by land being at that 
time considered impossible, it was found necessary to break 
through established rules. Convinced of the truth of this, 
D’Argon, after long meditations and some experiments on com- 
bustion, prepared the plans of his famous project of incombustible 
floating batteries, intended to make a breach in the body of 
the place from the sea, in conjunction with land batteries, 
which were to take in the rear the forts attacked in 
the front by the floating batteries. Their construction 
was to be suitable to the object in view; they were 
to be strongly coated with wood; a circulation of water, 
supplied by pumps, was to be a guarantee against fire ; the weight 
of the guns was to be counterbalanced by ballast; these new 
war-engines were to be made bomb-proof by a sufficiently strong 
sheeting, and to be covered witha layer of old cables, the elas- 
ticity of which would break the fall of projectiles. In a 
word, they were to be supported by sloops and ships of the line 
making diversions at difftrent points. Such were the precau- 
tions added by prudence and courage, and which justified the 
temerity of General d’Argon, Five machines of two tiers of 
guns, and five of a single tier, made up an artillery of 150 
pieces: The court of Spain was delighted with the plan. ‘To 





make more sure of the position of his prows and of the correct- 
ness of his calculations, D’Arcon embarked in a light skiff, 
exposed to the fire from the place, and sounded in front of the 
forts he proposed to attack. Everything being now definitely 
settled, the expedition set out on the 18th September, 1782, 
but a deviation from these preconcerted plans showed an evident 
intention of bringing about a failure. Two of the prows set 
sail, and were followed by the eight others, which were kept 
too far behind, and consequently the first received the entire fire 
from the forts. Instead of their retiring to rejoin the others, an 
order was sent during the attack to burn the whole ten, under 
the pretence that they might fall into the hands of the English. 
This event, which was afterwards explained by envy anda 
determination to make the enterprise fail, so affected General 
@’Arcon that he never forgot it during his whole life. The 
jealousy and discord which existed between the French and 
Spanish officers were the cause of this disaster. Elliott, the 
defender of Gibraltar, thoroughly appreciating the project, bore 
glorious testimony tothe inventor. D’Arcon had printed a kind 
of justification, in which wounded feelings are but too evident. 
Always occupied in his art, he wrote a memoir on lunettes, the 
object of which was to establish an imposing resistance, though 
at very little outlay, on a small isolated space. Charged in 
1793 to reconnoitre at Mount St. Bernard, he was discovered 
and compelled to retire to St. Germain, but the memory of his 
talents drew him out of his retreat to execute the project of the 
invasion of Holland. After taking several places (among these 
Breda) from the enemy, he returned much affected in his health. 
Impeached a second time, he retired to a place of safety, and 
there prepared his last work, ‘‘Considérations Militaires et 
Politiques sur les Fortifications,” printed by order of the Govern- 
ment. Raised to the Senate by the chief consul, in 1799, he 
was there honourably received; but he did not long enjoy that 
honour, for he died on the 1st July, 1800, in the sixty-seventh 
year of his age. He was a member of the Institute. M. Girod 
Chantrans’ has printed a notice on M. d’Argon, Besangon, 12mo. 
The works we have from his pen are:—I. “ Réflexions d’un 
Ingénieur, en Réponse & un Tacticien,” Amsterdam, 1773, 
12mo.; IL. “Correspondance sur |’Art de la Guerre, entre un 
Colonel de Dragons et un Capitaine d’Infanterie,” Bouillon,1774, 
two parts, 8vo.; III. “ Défense d’un Systeme de Guerre 
Nationale, ou Analyse raisonné d’un Ouvrage intitulé—Refu- 
tation compléte du Systeme de M. Ménil-Durand, par M. 
Guibert,” Amsterdam, 1779, 8vo.; IV. “Conseil de Guerre 
Privé, sur ’Evénement de Gibraltar, in 1782” (no place), 1785, 
8vo.; V. Mémoires pour servir & |’Histoire du Siége de Gibral- 
tar, par l’Auteur des Batteries Flottantes,” Cadiz, Hernil, 1783, 
8vo.; VI. “ Considérations sur I’Influence du Génie de Vauban 
dans la Balance des Forces de I’Etat,” 1786, 8vo.; VII. 
“Examen détaillé de I'Importante Question de l’Utilité des 
Places Fortes et Retrenchments,” Strasbourg, 1789, Svo.; VIII. 
“De la Force Militaire considérée dans ses Rapports Conser- 
vateurs,” Strasbourg, 1789, 8vo., and second part, 1790, 8vo.; 
IX. Réponse aux Mémoires de M. de Montalembert, sur la 
Fortification dite perpendiculaire,” 1790, 8vo.; X, “ Considéra- 
tions Militaires et Politiques sur les Fortifications,” Paris, Imp. 
de la République,” 1795, 8vo. This work, printed at the ex- 
pense of the Government, is the most important of those of M. 
d’Arcon; it contains a résumé of all his observations, and of all 
he had written on an art which was the study of his whole life. 
(Extract, Biographie Universelle Ancienne et Moderne, VParis, 
1811, vol. ii., p. 385.) 
Extract from The New American Cyclopadia, vol. ii., p. 48. 

“ Argon, Jean-Claude-Elévnore d’, surnamed Le Michaud, a 
French engineer, who distinguished himself by the invention of 
floating batteries, born at Pontarlier in 1733, and died in 1800. 
He was intended for the pulpit, but having evinced a genius for 
drawing plans of fortifications, he was transferred to the military 
school of Mézitres. He was present in 1780 at the siege of 
Gibraltar, where the idea of floating batteries suggested itself. 
The Duc de Crillon planned an attack on Gibraltar in accordance 
with Arcon’s suggestions, but it was not successful. In 1793 
he distinguished himself in the wars with Holland; but some 
false charges having been brought against him, he left the army, 
and devoted himself to literature. His most important work is 
entitled Considérations Militaires et Politiques sur les Fortifi- 
cations, published in 1795 at the expense of the French Govern- 

ent.” 


Extracts from Haydn's Dictionary of Dates, page 56. 

“ Batteries were introduced immediately after the use of 
cannon by the English along the coasts. The famous floating 
batteries with which Gibraltar was attacked in the memorable 
siege of that fortress were the scheme of D’Arcon, a French en- 
gineer. There were ten of them, and they resisted the heaviest 
shells and 32-pound shot, but ultimately yielded to red-hot 
shot, September 13, 1782.” 

Page 233.—“ Gibraltar, 
and F 
brought against a fortress) were wholly overthrown. 
siege continued from July, 1779, to February, 1783.” 


Memorable siege of the Spaniards 
rench, whose prodigious armaments* (the greatest ever 
i The 








Correr Smokse.—Mr. Hussey Vivian, M.P., has announced 
that he has at last succeeded perfectly in condensing the sul- 
phurous fumes of copper smoke, and that the further destruc- 
tion of vegetation by copper smoke may thus be prevented. He 
estimates that the sulphuric acid which he thus obtains will, 
when employed in making superphosphates, yet produce sufli- 
cient manure for 40,000 acres of land. 








* “The army amounted to 40,000 men. The Duke of Crillon 
commanded 12,000 of the best troops of France. One thousand 
pieces of artillery were brought to bear against the fortress, be- 
side which there were forty-seven sail of the line, all three-deckers, 
ten great floating batteries, esteemed invincible, carrying 212 guns, 
innumerable frigates, xebeques, bomb-ketches, cutters, and gun 
and mortar boats, while small craft for disembarking the forces 
covered the bay. For weeks together 6000 shells were daily thrown 
into the town, and on a single occasion 8000 barrels of gunpowder 
were expended by the enemy. Yet in one night their floating 
batteries were destroyed with red-hot balls, and their whole line 
of works annihilated by a sortie from the garrison commanded by 
General Elliott, November 27, 1781. The enemy’s loss in munitions 
of war, on this night alone, was estimated at upwards of 2,000, 0002. 
sterling. But their grand defeat, by a garrison of only 7000 British, 
occurred September 13, 1782.” 
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THE CENTRAL STATION, GLASGOW. THE CENTRAL STATION, GLASGOW. 
Tue Glasgow City Union Railway was authorised in 1864, 

with the object of uniting with each other the various lines of MR. JOHN FOWLER, F.R.S., AND MR. J. F. BLAIR, ENGINEERS. 
railway terminating within and around the city of Glasgow, and 
providing for all a convenient central station. The lines of rail- 
way that will be thus brought into union are the Glasgow and 
South- Western and the North British, with their connexions, and 
also the lines of the Caledonian Railway. The two former com- 
ies have undertaken the construction of the authorised Union 
Pailway and works, and considerable progress has already been 
made upon the southern portion, connecting the Glasgow and 
South-Western lines with the proposed St. Enoch’s-square Cen- 
tral Station and the College grounds, which latter have been 
purchased for the formation of a goods and mineral station. 
This section of the line is carried upon an arched viaduct with 
flat lattice girders over the streets. The spans of some of these 
girders is considerable; but the principal work is the Clyde 
bridge, which will have five river spans, each of 75 ft. clear 
waterway, with roadway spans of 66 ft. at either end. The 
level of rails will be 33 ft. above high water, and the total length 
of the bridge will be 190 yards. The basements of the pier 
columns are formed by cast-iron cylinders 8 ft. 4 in. in diameter, 
with concrete and brickwork hearting extending up to 6 ft. above 
high water, and over which are placed masonry columns of 
octagonal form, which are carried up to the capitals bearing the 
girders. 
The superstructure over all the spans has double triangulated 
wrought-iron girders on the outside, these girders being 8 ft. 3 in. 
deep, and being connected by light cross girders placed 6 ft. 9 in. 
apart between, and covered with a flooring of framed plate iron. 
Both of the abutments and eight of the twelve pier columns are 
nearly completed, the cylinders having been carried down to the 
rock, a depth of from 86 ft. to 88 ft. below the level of high water, 
through a water-bearing sand peculiar to the Clyde basin. 
The works north of the College towards the North British 
lines have been deferred, and an application is now made to 
Parliament for a deviation and connecting lines, to afford the 
above company additional facilities in using the College Station 
and lines thereto. 
The St. Enoch’s-square Central Station will be approached 
from the north and south by branch lines, converging together 
at Stockwell-street, beyond which street there is an uninter- 
rupted length of 1100 ft. to St. Enoch’s-square, and an area of 
upwards of 10 acres available for the several lines and plat- 
forms. The general arrangement of the Central Station is clearly 
shown by the plan which we give on the present e, whilst 
ithe elevations of the station buildings on page 51 will give a good 
dea of the fine appearance which the structure will present when 
finished. Of the viéws just mentioned, the upper one represents 
the northern front of the station, or that extending from Dunlo 
street to St. Enoch’s-square, whilst the lower view shows the 
southern front. 
From these views it will be seen that the rail level will be 
considerably above that of the surrounding streets, and that 
access to the station will be given by carriage ways inclined 1 in 
13. Maxwell-street, which is about midway between St. 
Enoch’s-square and Dunlop-street, will be preserved, and will 
pass under the station. In the view of the northern front, the 
pile of buildings on the right will form an hotel, of which we 
shall speak presently, and next to this is the booking-hall, whilst 
on the left are the companies’ offices. In the view of the southern 
front, the booking-hall and general offices are shown on the 
right. The total length of the roofed portion of the station will 
be 645 ft., and this will be covered by three spans, one of 105 ft., 
one of 95 ft., and one of 85 ft., the largest span being on the 
south side of the station. The position of the various platforms, 
offices, &c., is so clearly shown in the plan that it will be un- 
necessary that we should speak of them further. 
The general arrangements of the station have been devised so 
as to admit of its being proceeded with partially, and of its ulti- 
mate apportionment into a terminal station on the northern side, 
combined with a through station on the southern side of the 
central line. Simultaneously with the station, it is proposed to 
construct a grand hotel, having its adjuncts formed as one with 
the works sustaining the railway and station, which will be at 
an altitude of 17 ft. above the level of St. Enoch’s-square, the 
latter forming a spacious forecourt for the whole. 
The southern portion of the line now in course of construction 
resembles the Charing Cross Railway in character, whilst the 
portion north of the a will be in many respects similar to 
the Metropolitan Railway Extension from Kensington to West- 
ninster. Mr. Fowler and Mr. J. F. Blair are associated as 
agineers of these important and exceedingly well devised rail- 
works. 
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Tue Henwoop Scueme.—It is undoubtedly the part of 
wisdom in the case of the English navy to begin de novo. It is 
folly to suppose that those wooden hulls when razeed and loaded 
with iron of sufficient protective thickness at and near the water 
line, and carrying immense turrets, could withstand the 
assaults of thoroughly built monitors. They were not con- 
structed for such kind of warfare as must be waged on the seas 
hereafter. Of how much service would they be in such an en- 
counter-asthat between the Austrian and Italian fleets at Lissa? 
Even the Re d’/talia, immensely stronger than any wooden 
ship could ibly be, could not stand the shock of ramming, 
although almost impenetrable to shot. There is 3 vast difference 
between wooden ships built for plating and those built for the 
old style of naval warfare. These last are not fit even for 
harbour defence or floating batteries. Under the fire and direct 
assaults of true iron-clads they would become tbe coffins of those 
who put their trust in them.—Scientific American. 

ENGINEERING Works IN Paris.—Cail’s great establish- 
ment at Grenelle (the works on the Quai de Billy being no longer 
occupied) have, upon occasion, employed 2500 men, although 
nothing like that number are now on. The work in hand is 
mostly sugar-mills and vacuum-paus, the locomotive work being 
principally done at the company’s works near Lille. The great 
work of the past year has been the Exhibition building. At 
Gouin’s a considerable amount of dredging machinery is still in 
rogress for the Suez Canal. Beur-egiiate goods engines are 

ing made for the Northern Railway, as are also some of Mr. 
Fell’s engines for the Mont Cenis Railway. 
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‘ NOTES ON BUILDING MATERIALS. 
THE CENTRAL STATION, GLASGOW. Mac Apam did not employ a rough pavement forthe foun- 
- dation of his broken stone, and however convenient it may be 
MR. JOHN FOWLER, F.R.S., AND MR. J. F. BLAIR, ENGINEERS, to apply the term “ macadamising,” it does not properly attach 
to roads so formed and covered with broken stone. 

On the completion of Plymouth breakwater, it was estimated 
that 37 per cent. of its gross bulk consisted of interstitial space. 

Broken stone, in fragments of from lin. to 8in. diameter, 
|||) does not naturally pack so closely as to contain less than 48 per 
7) cent. of its gross bulk of water in its interstices. 

Clays containing from 8 per cent. to 10 per cent. of oxide of 
iron burn to a blue or almost black colour. Such bricks are 
common in Staffordshire, and where the body is a fire-clay and 
the iron contained in it is melted and forms a complete metallic 
coating to the brick. 

One-third lime to two-thirds burnt clay makes a strong hy- 

q a draulic cement. 
| | Ih} ‘sam || (NTT ! Stourbridge clay contains 46.1 per cent. of silica and 38.8 per 
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cent. of alumina, the residue being water. 

The block of stone which serves as the pedestal of the statue 
of Peter the Great at St. Petersburg weighed, when first 
brought to that capital from Finland, 1100 tons. It was 42 ft. 
long at the base, 36 ft. at the top, 21 ft. wide, and 17 ft. thick. 

Puzzolana is a pulverulent volcanic earth, found at Puzzuoli, 
near Naples, and is composed chiefly of silica and alumina. 

The road from Tein-Tsin to Pekin is macadamised, and the 
Chinese assert that all their principal roads have been thus pro- 
tected for centuries. 

In making concrete it is preferable, instead of employing one 
part of ground lime to six of ballast, gravel, or burnt clay, to 
use one of ground lime, five of baliast, and one of sand. 

Concrete is puny more or less porous, readily passing 
water in wet soils, in which it requires careful draining. 

The Craigleith, Darley Dale, Heddon, and Kenton sandstones 
contain each an average of about 95 per cent. of silica or flint. 
The Bolsover, Huddiestone, Roche Abbey, and Park Nook mag- 
nesian limestones contain each an average of about 55 per cent. 
of carbonate of lime and 40 per cent. carbonate of magnesia. 
The Ancaster, Bath, Portland, and Ketton oolites contain each 
an average of 94 per cent. of carbonate of lime. 

Many of the Roman bricks were 2 ft. long, 9in. wide, and 
34 in. thick. They were of excellent quality, and still exist in a 
more perfect state than the stone masonry of the same period. 

The oldest brickwork in London is that of Lollard’s Tower, 
Lambeth Palace, built in 1454. 

At the port of Cassis, the French engineers have used beton 
blocks of 44 tons weight each upon the outer face of the mole. 

Firebricks are made from an adhesive clay containing but a 
small amount of oxide of iron and lime—the less of the former 
the better; as where a large quantity is contained, it is in 
danger, at the high temperature to which it is exposed, of fusing 
1 and forming a silicate ten. 

ANT MM \ The London clay contains from 10 to 12 per cent. of water, 
Ail = IM M and when exposed to the air swells greatly, besides cracking in 
; 3 all directions when dried. 

Hydraulic mortar was first made in London, in 1796, from 
the septaria in the Isle of Thanet. Roman cement contains 
from 30 to 40 per cent. of clay, and Lardens in a quarter of an 
hour. When clayey limestones are calcined, the theory is that 
the silica unites with the alumina, lime, and magnesia, forming 
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= HTH ii a silicate which, when mixed with water, takes up water of ~ 
wa {iH y crystallisation, like plaster of paris, and becomes as hard as 
i am wil AHlt = rock. 
| HH SS Ordinary bricks will absorb about one-ninth of their weight of 
| water. 


The granite used in the construction of Waterloo Bridge cost 
7s. Jd. per cubic foot—an enormous price. The balustrades, of 
Aberdeen granite cost 3/. 15s. each. 

The great columns of St. Isuac’s Church, at St. Petersburg 
are formed each from a single block of red granite, and are 50 ft. 
high and 10 ft. in diameter at the base. When these blocks had 
been wrought in their native beds, holes were made along their 
attachments and filled with water, which was allowed to freeze, 
and which thus, by its expansion, separated the columns from 
their native rock. 

An instance is on record of 1000 bricks being well and perma- 
nently laid in an hour bya single workman. ‘This was done 
for a wager nearly fifty years ago in the front of the old City of 
London Tavern, now the site of the Wesleyan Centenary Hall. 

The Egyptian granite is of excessive hardness. In setting up 
the bust i Memnon, in the British Museum, it required six 
weeks’ labour to make a hole in the shoulder, and a great many 
tools were broken in the operation. 

Oak timbers in the pier at Calais have endured without decay 
for more than seventy years. 

By a careful observation, 22,625 cubic yards of hard sandstone, 
quarried in large blocks, made 32,395 cubic yards of embank- 
ment; the increase of bulk having been 9770 yards, or ,°; of the 
original quantity. 

Cast iron is being largely employed in the American cities in 
place of stone and brick as a material for the better class of 
commercial bnildings. 

Eighteen cubic feet of ordinary brickwork weigh one ton. 

Hand-made bricks lose about one-third, and machine-made 
bricks about one-sixth, of their weight in drying and burning. 

23 cubic feet of sand, or 18 of earth, or 17 of clay, make 1 
ton. 18 cubic feet of gravel or earth before digging make 27 
cubic feet when dug. 
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CLEVELAND Iron.—A contract for 4000 tons of rails for 
New South Wales is understood to have been secured by the 
Darlington Iron Company. In 1866, the quantity of pig iron 
made by the Cleveland group of furnaces was 1,042,000 tons, 
being a rather sensible increase upon the production of 1865. 
The production of last year, however, somewhat exeeeded the 
consumption, the stock rising from 76,905 tons, January 1, 
1866, to 157,521 tons, January 1, 1867. 

Betcium.—Official figures received this week from Belgium 
show that, so far from English pig being displaced by Belgian, 
the imports of pig from England into Belgium have increased 
during the last two years, while the — of pig from Belgium 
to England have decreased. The production of coal in Belgium 
amounted in 1865 to 11,840,000 tons, showing an increase of 
780,800 tons as compared with 1864. 
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KNOTT MILL WORKS: MANCHESTER. 


Tne Knott Mill Works of Messrs. Galloway and Sons 
form an object of a certain professional interest, both 
on account of their considerable extent and on account 
of the variety of the work carried out there. Messrs. 
Galloway, contrary to the growing tendency amongst 
large engineering establishments in this country, do 
not confine their operations to one branch of manu- 
facture, but carry on their business as engineers and 
millwrights to the fall extent and generality of that 
title, and the variety of their operations may be best 
illustrated by an enumeration of the principal articles 
now simultaneously in progress at their works. There 
are three boilers for the Paris Exhibition, particulars 
of which we have already published; a complete 
Bessemer steel plant, with two 5-ton converters, and 
one 30 ewt. experimenting vessel for the Ebbw Vale 
Company ; two tyre-rolling mills, with engines, for the 
Barrow Steel Works; one similar machine for the | 
Atlas Works in Sheffield, and one ‘for America; a| 
macbine for polishing plate glass for the Thames Plate 
Glass Company, and a swing bridge for South America. | 

3esides these, a dozen or more steam boilers are in 

rogress, as well as patent flue-tubes, rivets, and rivet | 
iron for sale to the trade ; whilst a traction engine for | 
a colliery has been completed very recently. This | 
heterogeneous list of machinery requires a correspond- | 
ingly extensive plant, and more than usual facilities for | 
economical production and a high class of workman. | 
ship. The works employ about seven hundred men. 
The foundry is fitted out with a great number of 
special and ingenious appliances for moulding articles 
of unusual size and shape. An arrangement for mould- 
ing cog-wheels from segmental patterns, much simpler 
than and perhaps equally efficient as the one patented 
by Mr. Jackson, of Salford, is in use. The wheels 
are moulded in circular boxes having a central bearing 
for supporting a vertical shaft, which is carefully 
turned and adjusted perfectly central, and at right 
angles to the face of the wheel. The upper cylindrical 
part of this shaft carries a radial arm, to which the 
segmental pattern is attached, and this arm is raised or 
lowered perfectly parallel to the shaft by simple gear- 
ing worked by hand. This apparatus permits of more 
accurate moulding than is usually obtained from a 
pattern ; it saves the expense and time for pattern- 
making, and facilitates the making of wheels with odd 
numbers of teeth. By the same arrangement, an 
annular base, 26 ft. in diameter, for a swing-bridge, 
has just been moulded in loam and cast in one piece, 
the casting being sufficiently true to allow of its Solow 
used without being turned on its face. This large 
ring, although cast in one, was split into four segments 
by the insertion of four thin partitions in the mould, so 
as to avoid any difficulty from shrinking, allowing each 
segment to contract independently of the others. 

The forge at Messrs. Galloway’s works is principally 
employed in making articles for boiler work. It also 
produces great quantities of rivets which form an 
article of sale, and are mostly supplicd to engineers 
and shipbuilders in London, Liverpool, and Amster- 
dam; they are also exported to America. These 
rivets are made on the spot from the large quantities 
of serap which are collected in boiler making and 
bridge work. ‘The piles are welded up under a steam | 
hammer having a head weighing about 30 ewt. and are | 
then rolled into blooms in a breaking-down mill at- 
tached to a horizontal engine. This engine is also 
geared to the finishing mill placed at the other side, 
the two trains making about 30 tons of rivet iron per 
week. The rivets are headed by a set of very com- | 
plete machines invented by Messrs. Galloway. 








Bach 
machine is capable of turning out 5 tons of rivets | 
weekly, with the attendance of two men and two boys. 
Kach machine has, on each side of the main framing, | 
a circular die frame turning round a vettical axis and | 
carrying fourteen dies. ‘The rivet blanks are placed | 
in the dies and successively brought under the heading 
die, which is pressed down by a cam. ‘The rivets, 
when completed, are pushed out by pins rising through 
the dies from the bottom to the top and driving the 
rivets before them. This machine is only apparently 
simple, there are really a great number of movements, 
details, &c., which must work together to great nicety 
to ensure that success shall be obtained in practical 
working; but, once properly started, its power of pro- 
duction is very great, and the quantity of rivets made 
by it is very satisfactory. Three machines of this 
kind are in the possession of Messrs. Galloway, and 
a few have been also sold to other firms. x 

The boiler-making shop covers an extensive space ; 
it is partly roofed over by three arched roofs, supported 
on cast-iron columns, and covered with corrugated 





iron. ‘lwo of Garforth’s steam-rivetting machines are 





placed under a very high frame for suspending boiler 
flues, which can be moved in the process of rivetting 
by a very conveniently arranged tackle. The plates are 
punched before bending, and a very powerful machine 
for that purpose has been constructed at the Knott Mill 
Works for their own use. It is made on the lever prin- 
ciple, and the punching-slide carries six punches, which 
perforate the plate during the same stroke. A dividing- 
table carries the plate forward by an equal distance 
after each stroke, so as to place it in the proper posi- 
tion for punching the next six holes. The speed with 
which a row of holes is punched in a boiler-plate by 


| this machine is remarkable, and the arrangement is 


also favourable to precision as far as such can be 
obtained by punching. The punches are made of un- 
equal length, so as to commence their action one after 
the other, and so prevent too sudden a strain to be 
thrown upon the machine. For punching large holes 
in plates a hydraulic press is used, this press being 
provided with a punch of the precise shape of the hole 
to be made, and a cumenentiaa die. ‘The principal 
feature in Messrs. Galloway’s boilers are the tubular 
flue-stays. These are made from iron plates by weld- 
ing the latter up longitudinally over a conical mandril, 
and afterwards flanging them out at both ends. The 
latter operation is performed by a steam hammer fitted 
with a hollow anvil, which allows of the conical tube 
being placed vertically into a central hole in the anvil- 
block, where it is bent over by the hammer at its pro- 


| jecting end. These tubes form a regular article of sale, 


other boiler-makers using them extensively. 

The turning and fitting shops are provided with an 
extensive plant of modern tools, which present few 
peculiarities only. A lathe capable of turning an article 
22 ft. diameter on its face-plate, and a set of swing 
cranes, of very handsome design, are the only articles 
worthy of special notice. One of the most interest- 
ing productions of the Knott Mill Works is the machi- 
nery and plant employed in the Bessemer process ; 
Messrs. Galloway and Messrs. Hick, Hargreaves and 
Co., of Bolton, being the only firms in England 
authorised to make this machinery which has all been 
designed and patented by Mr. Bessemer. The plant 
now in course of construction for the Ebbw Vale 
Company consists of a pair of horizontal blowing- 
engines of 200 horse power, hydraulic pumps, and 
cranes for a pair of 5-ton vessels, and the Law them- 
selves with their hydraulic apparatus. The small con- 
verter which is added to this plant is capable of taking 
a charge of 30 ewt., it is worked by a vertical hydraulic 
ram gearing into a wheel keyed fast on the trunnion. 
Another machine, originated by Mr. Henry Bessemer, 
is Messrs. Galloway’s rolling-mill for weldless tyres. 
This very useful machine is constructed with that 
extreme simplicity of arrangement which is charac- 
teristic of all Mr. Bessemer’s designs, and which is 
one of the main causes of their eminent success. 
Detailed drawings of this interesting machine are now 
under preparation at Messrs. Galloway’s office for 
publication in one of our fature numbers. 


THE CUNARD COMPANY AND THE 
AMERICAN MAILS. 

Notice has been received by the Cunard Company 
that the contract for the conveyance of her Majesty’s 
American mails will terminate with this year, and that 
it is not intended to be renewed. Although it is by 


'no means improbable that Parliament may consent to 


a renewal of the subsidy, the public will learn with 
regret of the possible termination of a service which 
has been so signally successful, and which has been in 
every way so satisfactorily performed. The Cunard 
line of American steamers is without an equal, and it 
is one of which England may well be proud. For 
twenty-seven years these steamers have carried the 
American mails with the utmost promptitude and un- 
failing regularity. During the whole of that period 
not a single accident of any consequence has oc- 
eurred, and not a mail has been lost or delayed. 
No higher tribute could be paid to the company 
than the simple statement of this fact, for it means 
that good management, good vessels, large and well- 
paid crews, and careful precautions against disaster 
have always characterised the company. 

The Cunard steamers have always been the best 
sailing from the port of Liverpool, but, of course, 
those with which the mail service commenced were 
much inferior to the ships now on the station. 
Most of the old wooden paddle steamers have now 
been sold or taken off the station, and their places sup- 
plied by new and more powerful screw and paddle 
steamers, such as the Scotia, Persia, China, Java, Cuba, 
&e. The only wooden ships now on the line are the 
Africa and the Asia—both exceedingly good vessels, 








but naturally inferior to the Clyde-built iron ships 
we have named. There ate no steamers on the At- 
lantie equal to the Scotia and Persia. Their engines 
were made by Messrs. R. Napier and Sons, and are 
of unusual power. But a recent Parliamentary re- 
turn in reference to the passages made by the 
Cunard mail ships is somewhat misleading, inasmuch 
as it takes the average passage of a// the vessels, 
the fact being that the wooden ships, having less 
power, require the extra swiftness of the Scotia, 
Persia, China, &c., to bring them up to anything 
like a fair average. Were the service entirely per- 
formed by the company’s powerful Clyde-built steamers, 
the average passages between Queenstown and New 
York would not exceed nine days. 

At the present time, Messrs. J. and G. Thomson, 
of Govan, have on the stocks a new steamer, called 
the Russia, for the Cunard Company, which will be 
one of the largest and most powerful screw steamers 
afloat, and which will match in power and swiftness 
even the Scotia and Persia; so that, whatever may 
be the future of the company, it is manifest that they 
have no intention of surrendering the supremacy on 
the Atlantic which they have hitherto maintained. 

It appears to be the wish of the Government to 
reduce the rates of postage to America, and instead 
of subsidising particular lines, to throw open the 
service to competition, paying every ship carrying mails 
so much per letter. There may im this way be half 
a dozen companies despatching vessels with mails in 
order to earn the postage, whatever it may be; but 
is it likely that the service will be so satisfactorily 
performed as by the Cunard Company, with vessels 
specially built and equipped for it? We do not think 
so, and we greatly mistake if the public are long in 
finding it out. Indeed, in what way the Go- 
vernment intends to get the Halifax and Boston 
mails carried, unless by subsidising one particular 
company, we do not see. There is so little trade 
between Liverpool and Halifax that, even with the 
subsidy, the fortnightly service has not been very pro- 
fitable to the Cunard Company themselves. It would 
be quite impossible for any company to undertake a 
fortnightly service to Halifax for the small sum to be 
earned at so much per letter. Messrs. George War- 
ren and Co., who have an established trade with Bos- 
ton, might possibly offer to carry these mails; but, 
except the Bensak no other line could do it, unless 
at a grievous loss. The object of the Government in 
establishing a mail service with Halifax was appa- 
rently for the purpose of having a mail landed on and 
despatched from British territory without the inter- 
vention of the American Government. Now it so 
happens that it is by the Halifax service the Post 
Office loses. By the New York service there is cer- 
tainly no loss, and probably .something of a gain. 
Whether the advantage of being in a measure inde- 
pendent of the American Government is worth the 
cost at which it is purchased is exceedingly doubtful, 
especially when England and America are on terms of 
cordial friendship, and are never likely to be foes. 

With every desire to see the postage to the United 
States lowered, and to see the means of communication 
with America increased, we consider the safe and 
punctual delivery of the mails of far more import- 
ance; and unless such arrangements can be made as 
will secure this, we think the public will not be 
over-grateful for the change, and “ if,” as has been said, 
“the letters are delivered now and then at the bot- 
“tom of the Atlantic instead of at Queenstown or 
“ New York, the Government may be disposed to 
“limit the number of their ocean postmen.” ‘Time 
alone will show how the new system works, but, how- 
ever good other steamers may be, the commercial 
public will most likely post their letters, as hitherto, 
to go by the Cunard line. 





Tue Bricntron Rarway.—Mr. Craven’s resignation has 
not yet been accepted, and it is by no means certain that he will 
leave the post of locomotive superintendent which he has so long 
held. 

Krurr’s Guns.—The American agents of Mr. Krupp have 
addressed the following letter to the American Artisan: “ Will 
you please to correct an erroneous statement made in your issue 
of December 19, in the third column of page 106 ep from 
The Engineer)? It is stated that Mr. Krupp will send a 
‘ gigantic gun’ to the Paris Exhibition next year, which gun 
will weigh 17,500 kilos., ¢. e., 17.5 tons, which is far below the 
weight of the gun intended to be sent, if ready in time; but 
which is not yet sufficiently advanced to warrant any positive 
statement on the subject. The gun in question is one of two 
that have been ordered by the Russian Government for the de- 
fence of Cronstadt. It will weigh about 44 tons when finished, 
and will carry a shot of 1212 Ib. (=1100’ Prussian); the 
diameter of its bore is 14.406” (=14’ Prussian), and will cost 
about 14,0002. sterling.—Yours, very respectfully,—THomas 
PROSSER AND Son (sole agents in America for Mr. Krupp), 
15, Gold-street, New York, December 19, 1866.” 
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PISTON PACKING. 


A perFect piston packing “is a thing not easily to 
be obtained, and the very fact that so many forms of 
piston packing have been brought forward, and are 
still improved upon by new inventions, tends to 
show that there must be some difficulty unsurmounted, 
or at least not satisfactorily overcome, by previous 
arrangements, that a further margin is still left for 
improvement, and that there still exists a strong 
desire to arrive at better results. Packing is, by its 
nature and purpose, a compensation for inaccurate 
workmanship. Ifa mechanically true cylinder is fitted 
into an equally perfect cylindrical hole of the same 
size—as a pair of Whitworth gauges are fitted—no 
packing whatever can or need be applied for producing 
an air-tight fit. Hydraulic testing machines have 
sometimes been made with their weighted rams 
working in cylindrical holes with great accuracy 
and truth, all packings being dispensed with in order 
to get rid of the variability of friction due to them. 
There was no leakage whatever in these machines ; on 
the contrary, it was found in practice that the 
slightest quantity of dirt or grit accidentally brought 
between the aleie and its seat caused the two to 
stick together so firmly that there was no possibility 
of separating them again. The practice which resulted 
from this, and which is now applied by Messrs. Dunn 
and Co., of Manchester, and other testing-machine 
makers is to fit an accurately bored cylindrical hole— 
in preference, one bored out to a standard size at the 
Whitworth Company’s own works—with a piston of 
slightly smaller diameter, and to attach a eircular 

iece of very thin glove-leather to the slightly hol- 
Goel bottom of this ram or piston. This gives a 
packing having so little friction and of sucht perfect 
tightness, that the indications taken from the hydraulic 
ram and those taken from direct weights acting upon 
levers fitted to the same machines never have been 
found to vary, during the practice of several years, 
more than two or three per cent. The simple me- 
chanical fit, apparently without any additional packing, 
is made use of in a variety of forms in modern practice. 
Thus, Messrs. Routledge and Ommaney, »'of Sal- 
ford, make the plungers of their quick-working 
pumps a good mechanical fit in their barrels without 
any packing between; the blowing engines made 
by Mr. D. Adamson, for Messrs. Cammell and Co.’s 
Bessemer Steel Works at Penistone, have their blowing 
cylinders fitted with plain pistons without packing, and 
they work at 22 lb. tothe square inch without leaking. 
These blowing engines have now been in constant 
operation for three years without having required the 
least attention to the air-cylinders during’ that entire 
period. Mr. Bodmer’s safety valves, and several other 
contrivances, apply the same principle of fitting with- 
out packings. We have stated that the absence of 
packing in those cases is only apparent, because, in 
reality, there is a provision made without which these 
pistons would not work without leakage. All pistons 
of the kind mentioned have a number of narrow 
grooves cut in them to a considerable depth. The 
action of these grooves seems to have been accidentally 
discovered, and has been since stated to be due to 
water or lubricating material collecting in them, and 
forming a simi-liquid packing. This explanation is not 
only incorrect, but unreasonable. The pumps men- 
tioned have no lubricant, and the water oieashed in the 
grooves has certainly no more {adhesion to the barrel 
than the water which it is supposed to prevent from 
passing; and with regard to the blowing cylinders, an 
air pressure of 22 lb. to the square inch would quickly 
blow out any kind of lubricating material if there were 
nothing but adhesion to prevent it. Moreover, experi- 
ments have been made, and can be very easily repeated, 
with pistons of this kind working perfectly dry, and 
still with the same results. We have been informed 
that M. Talabot, of Paris, made the first experiments 
in this direction. He had a solid cylindrical piston 
without grooves fitted carefully into a cylinder with a 
closed bottom, and he made observations on the time 
this piston required to fall to the bottom, of the 
oat by its own weight when the air had no,other 
means of escape except the leakage between the cylinder 
and piston. A groove was then turned in the cylin- 
drical surface of the piston, and the weight compensated 
so as to be the same as before. The effect was a con- 
siderable prolongation of the time occupied in the 
descent of the piston, and the addition of several more 
grooves ultimately retarded this descent in the propor- 
tion of 1 to 12, or, in other words, the plain cylinder 
had allowed twelve times the quantity of air to escape 
in the certain time that the, grooved piston did. 
Both pistons were perfectly dry and clean, ‘The 


proper explanation of these remarkable facts may be 


found by reference to the physical laws of the move- 
ment of liquids). We must consider the minute 
space between the piston and cylinder as a tubular 
passage for the escaping liquid. The velocity of 
motion in this passage will be a to the relative head 
or pressure on one side of the piston, and to the re- 
tarding influences, such as friction, length of passage, 
&c. Now it is a well-known law in hydro-dynamics 
that the sudden alteration of the area of passage 
causes an immediate loss of head of the liquid column, 
and a corresponding loss of speed. The groove is 
simply a sudden widening of the narrow passage for 
the escaping liquid. It causes a loss of head propor- 
tionate to the relative areas of its own section and that 
of the space between the cylinder and piston, first at 
the entrance of the liquid into the widen passage, 
and a second time at the escape of it into the con- 
tinuation of the narrow space. Every groove in 
succession acts in a similar way, deducting a part 
from the pressure and velocity of the liquid, until, with 
a sufficient number of deductions, the speed is brought 
down practically to zero. In the simple form stated 
above, this explanation is only correct with regard to 
pistons working in liquids or supplied with liquid lubri- 
cants—with dry air, the general explanation remains the 
same; but the laws of the movement of gases are much 
more complicated, on account of expansion and other 
changes which must be taken, into account. The re- 
sult is simply this, that the successive grooves contain 
air of decreasing pressures, and that the air, instead of 
leaking from the cylinder into the atmosphere direct, 
leaks into aspace which hasapressureonly slightly lower 
than that within the cylinder. The first groove leaks 
into the second under a similar slight difference of 
pressures, and so on in succession. The speed of the 
air escaping in this manner being dependent on the 
difference of pressures, it follows that the amount of 
leakage will be reduced in proportion as the difference 
of the pressures on both sides of the piston is sub- 
divided by the intervening spaces containing air in 
intermediate stages of expansion. The grooves, by the 
peculiarity of their action upon the speed of escaping 
liquids and gases, form a kind of packing, the 
efficiency of which will of course depend upon the 
nice fit of the piston and cylinder between the grooves, 
upon the number and depth of the grooves, and upon 
the moving speed of the piston itself. 

Packings of the above description require a high 
degree of accuracy in workmanship and an arrangement 
of machinery which will not malieien unequal altera- 
tion by wear and tear. These conditions cannot always 
be complied with, and an elastic packing, accommo- 
dating itself within certain limits to the irregularities 
and variations of shape in the cylinder, therefore, in 
many cases becomes a necessity. ‘The simplest form 
of elastic packing known is Mr. Ramsbottom’s steel 
wire inserted into a groove all round the piston. It 
acts very well with cylinders of moderate size and 
pistons running at high speeds. For large cylinders 
flat packing-rings are preferred. Some of the best 
— of that kind are the cast-iron rings as made 
»y Messrs. Hick, Hargreaves and Co., and other en- 
gineers, from solid cast rings, which are subsequently 
cut. open, the ends forming a V groove for a wedge to 
act against. A number of narrow slits are also cut to 
a certain depth into the inner part of each ring to in- 
crease the elasticity. These rings are found to wear 
very well, and to make a very reliable packing. Mr. 
Wenham has made a self-adjusting packing, consisting 
of a pair of cast-iron rings, which are pressed against 
the cylinder side by the action of the steam in a manner 
similar to that in which the cup-leather of a hydraulic 
press is tightened against the ram by the pressure in 
the cylinder. There have been many designs proposed 
for effecting a similar result, but most of them are 
more complicated than Mr. Wenham’s arrangement. 
The principle of grooving the packing-rings in a similar 
manner to the solid pistons does not seem to have been 
tried in practice beyond the accidental occurrence of 
spaces between the packing-rings in some kinds of 
pistons. Yet there appears to be some advantages in 
such a system easily attainable. By grooving packing- 
rings, the same degree of tightness would mod arr be 
obtained with a smaller amount of pressure applied for 
the popes of springing them out, and consequently 
with a lessened amount of friction between the piston 
and cylinder. An experiment so easily made, and so 
readily applicable in practice if suecessfuf ought to be 
tried by some competent member of the profession, and 
the results should be made known to the public. 





Tron Snips AND ANTI-FOULING ‘ Compositions. — The 
Orontes iron troop ship has her hull payed below the water line 
with Hay’s anti-fouling composition. After having been eight 
months out of dock and on foreign service, her bottom has been 





SCREW LIFTING-GEAR. 
We give, on:page 54, engravings showing two arrangements of 
screw lifting-gear, which have been lately applied to some of the 
vessels in our navy. In these engravings, Fig. 1 shows an en- 
larged elevation, and Fig. 2 general plan, of lifting-gear adapted 
for use in a frigate fitted with engines of 800 horse power, 
whilst Figs, 3, 4, 5, and 6 represent various views of the lifting- 
gear applied to H.M.S. Mersey. Both the arrangements are on 
the same general plan, but the details vary considerably, and 
they both possess many advantages over the means ordinarily 
adopted for lifting the screw in her Majesty’s frigates and 
corvettes, Fh 
As' will be seen from Fig. 2, the ordinary ‘banjo frame” is 
retained, but each leg of it has bolféd ‘on its inner side a brass 
casting containing a sheave, over which one of the screw pen- 
dants can be passed. Above the deck Jeyel the pendants are 
carried over other sheaves supported by brackets, which, when 
the lifting-gear is not in use, ean be turned down on hinges into 
the screw-well, so as to bedut of the way. ‘The arrangement of 
the pendants will be clearly understood by reference to Fig. 2, 
from which it will be seen that otie end of each pendant is fixed 
to an eye-bolt, whilst the other ends, or hauling parts—marked 
A and B on the plan—are led to any convenient purchase. 
In the case of H.M.S. Cadmus, which was fitted with lifting 
gear of this class, the banjo-frame ‘was fitted with an additional 
pair of sheaves at the top, and’ by means of reeving lines kept 
through these the pendants were rove when the screw had to be 
lifted. When the screw had been lifted a certain distance by 
the aid of these pendants, it was secured by means of a key pro- 
vided for the purpose; and; the lower sheaves having by that 
time been raised above the'water-line, the pendants were re- 
moved from the upper and passed round tiese lower sheaves, 
and the lifting of the serew completed. In the simpler arrange- 
ment, shown by Fig. 1, the upper sheaves have been done away 
with, as, by keeping reeving lines round the lower sheaves, the 
pendants can be easily rove when required; and if at any time 
the reeving lines should be carried away, it would only be ne- 
cessary to lift the screw by means of an ordinary tackle until 
the sheaves*on the legs of the banjo-frame were raised above 
the water-line, when the pendants could be rove and the screw 
completely lifted. 
In the screw’ lifting-gear of H.M.S. Mersey, represented by 
Figs. 3, 4, 5, and 6, the rope pendants are replaced by four 
chains, which are attached to the legs of the banjo-frame, and 
are led up the serew well and over sheaves carried just above 
the deck 1 by hinged brackets. The manner in which these 
bracket#are fixed is clearly shown by Fig. 4, whilst in Fig. 6 is 
given an enlarged section, at B B, of one of the legs of the banjo- 
frame, and: thée»slide in which it works. As will be seen by 
Fig. 3, each of the guides for the banjo-frame is furnished with 
a ratchet ravk, and the banjo-frame itself carries pawls work- 
ing in these racks, so that in the event of the lifting chains 
giving way during the operation of raising the screw, the latter 
is securelyheld, . Rods are provided for disengaging the pawls 
from the racks:when the screw has to be lowered. 
By the use of the lifting gear which we have described, the 
necessity of erecting cumbersome shears each time the screw 
has to be lifted is avoided, and the operation of lifting can thus 
be performed much more quickly. ‘lhe deck sheaves and 
brackets also occupy a much less height than the shears, and 
they consequently do not interfere with the working of the 
spanker boom, whilst, as we have already stated, when not in 
use they can be folded down into the screw well so as to be 
entirely out of the way. 





STEEL AND CHILLED SHor AND SHELLS.—Messrs. Hick, 
Hargreaves and Co. are now making shot and shell of Bessemer 
steel for rifled cannon of 9 in. bore. The shot are solid cylin- 
drical flat-fronted projectiles, and are slightly tapered at the 
fore end. ‘They are 14 in. long, and are fitted at the back with 
a disc of soft brass (containing a preponderance of copper), which 
is intended for filling the rifling of the gun by expansion. ‘The 
brass dise has at its back a projecting rim of about ,,th of an in. 
thickness, and of equal depth, which forms an expanding cap, 
the sides of this cap being driven out laterally and forced into 
the grooves of the gun by the explosion of the powder. The 
pressure of the gases in the chamber of the gun is also made 
use of to secure the disc to the shot. The base of the latter is 
provided with 12 radial grooves, the segments between these 
forming inclined planes. The brass is forced into these grooves 
by the explosion, and is firmly combined with the shot itself. 
‘The shells are of similar shape to the shot, but are bored out of 
solid Bessemer steel cylinders, and fitted with cast-iron hemi- 
spherical fronts, The workmanship of these projectiles is very 
fine ; and each of them is carefully packed in a separate wooden 
case for transport. ‘Their destination is unknown. A consider- 
able number of chills for casting Palliser shot are also in 
course of manufacture at the above works, to the orders of 
the British Government. They are made of soft, grey 
cast-iron, and have a pair of trunnions cast on them, so that 
they have the appearance of small mortars. ‘The trunnions are 
carefully turned, and then made use of for fixing the chill to 
the face-plate of the lathe in temporary bearings for boring. 
The pointed bottom of the bore, corresponding to the nose of the 
Palliser shot, is finished with a tool carefully ground to a tem- 

late from a flat piece of steel, this tool being inserted in the 
ront of the boring bar, and held fast in its position by a pair of 
screws. Great numbers of such chills are in request, as they are 
rapidly destroyed in the casting of chilled shot. ‘There is no 
doubt but that these carefully finished chills must considerably 
enhance the prime cost of chilled shot. 

Tur Mont Cents TunNeL.—Progress has just been reported 
for 1866 in connexion with this great. undertaking. It appears 
that the total distance pierced in 1866 was 1189 yards, making 
the aggregate distance pierced 7083 yards. ‘The total distance 
remaiuing to be pierced at the close of 1866 was, however, no 
less than 6493 yards. The progress made on the Bardonnéche 
side considerably exceeds that effected on the Modane side. 
Should no financial difficulties intervene, and should the French 
and Italian Governments continue to pursue a harmonious policy 
on the subject, we may expect to see the tunnel completed by 
1872 or 1873. 





found to be nearly as clean as when she first went out of dock. 
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SCREW-LIFTING GEAR ADOPTED FOR THE ROYAL NAVY. 
(For Description, see preceding Page.) 
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FRIDAY, JANUARY 18, 1867. 
HIGH-SPEED RAILWAYS. 


Wiru all our improvements in railways, none have 
been made for years whereby the average speed of rail- 
way travelling has been sensibly increased. Engines 
have long been run at the rate, for very short distances, 
of sixty miles an hour; but we cannot go from Lon- 
don to Birmingham in two hours, nor from London to 
Liverpool in three anda half. The average speed of 
our express trains, including stops, and for journeys of 
from 100 to 200 miles, is only seldom as much as 40 
miles an hour. And yet it is entirely within the capa- 
bilities of locomotive engineering to raise this average 
to 60, if not 70 miles; and we are certain that the time 
must come when—even without any new principle of 
locomotion having been discovered—it will be wondered 
how we could ever have put up with the tedium of even 
a five and a half hours’ journey between London and 
Liverpool. We shall have then equalised our speed, 
and have brought the average nearly up to the present 
safe maximum ; but we do not believe that this will ever 
be done upon the present system of making up trains 
with from half a dozen to a score of vehicles. Iho raise 
the average speed of our present express trains to sixty 
miles an hour would not merely increase the train re- 
sistances on a level from 17} lb. to 29 1b. per ton, but, 
as the steam used upon each mile weal | have to be 
generated and applied within at most two-thirds the 
time now given, our engines would, in reality, require 
to be nearly three times more powerful than at pre- 
sent. Taking the now well-ascertained resistance of 
rolling-stock, in good condition and ona level, each ton 
requires 1.85 horse power to move it at the rate of 
forty miles an hour, whereas, at sixty miles, 4.65 horse 
power are necessary. We are here referring to each 
ton of the entire train of engine, tender, and carriages. 
It is evident that we cannot increase the power of our 
existing express engines in this proportion, nor are our 
present lines suited to osantinealagiede of eighty miles 
an hour, which would then be attained with heavy 
trains, in maintaining an average of sixty. 

When we look further into the question, we find 
that, for from four to eight tons of passengers carried, 
we put in motion a train weighing from 100 to 150 
tons—a train in which the engine alone weighs but 
from 27 to 35 tons, most of the rest being dead weight. 
With our present system of independent carriages 
coupled together into trains, we cannot well diminish 
this weight. Each carriage is a “ distance-piece,”’ in 
a long series of similar distance-pieces, and must be 
able to bear the whole pull and thrust of the train, 
these strains being also greatly aggravated by sudden 

















jerks. We need not — to railway men how 
ittle, comparatively, is the longitudinal strain upon 
the last carriage of a train, nor how, did the several 
carriages always maintain the same relative positions 
with regard to each other in the train—year in and 
year out—they might be constructed of different scant- 
lings of timber and iron, those towards the rear of the 
train being lighter and lighter, the last carriage being 
the lightest of all. It is the system of independent 
vehicles, with their heavy draw-springs and buffing 
arrangements, and the necessity for additional -brake- 
vans, that inflicts such an incubus of dead weight upon 
the express trains of English railways. Were the 
whole passenger accommodation comprised within a 
single carriage, and, to go a step further, were this 
carriage a part of the engine itself, we should have the 
minimum of dead weight. Steam-carriages, as they 
may be termed, in which a locomotive and passenger 
carriage are formed in one, have long been known, 
Mr. W. Bridges Adams having been the first, we be- 
lieve, to introduce them, nearly twenty years ago, upon 
the then Eastern Counties line. But, sound as the 
system intrinsically is, it was not adopted for the right 
class of traffic; which can be shown to be, not local 
or branch line traffic, but the fastest express passenger 
conveyance. 

Whatever may be the advantages resulting from the 
amalgamations of shorter lines into great systems, there 
can be no doubt that these amalgamations have become 
so unwieldy, so difficult of management, that even the 
best-intentioned locomotive superintendent finds it 
next to impossible to introduce any sweeping improve- 
ment. Had we at this moment, in England, two or 
three hundred railway companies working indepen- 
dently of each other, we should soon find one or more 
ready to try the experiment of conducting a high-speed 
traffic by means of a system of rolling-stock in which 
the engine and passenger carriage formed a single 
vehicle. It is only. by this system of constructing rail- 
way passenger stock that really high speeds, say sixty 
to eighty miles an hour, can be safely and economically 
maintained. And. the reason in support of. this con- 
clusion is this, that it is only upon this system that the 
great preponderance of dead weight, which now 
swamps our fast passenger traffic, can be effectively 
diminished. As it is oftener better to at once propose 
and to explain and defend a design than to reason up 
to it, we will here propose the following: The engine 
and carriage to be in one, and to take fifty first-class 
passengers at an average rate of sixty miles an hour, 
the running speed ranging from forty-five to seventy- 
five miles, the latter being now safely attainable with 
existing passenger stock upon good lines. The engine 
to have outside horizontal lnlies, 124 in. in diameter, 
2 ft. stroke, and a single pair of 8 ft. driving wheels ; 
the front end of the engme and the hind end of the 
carriage to be supported upon a Bissell bogie. The 
carriage to be of the full width allowed by the gauge, 

latforms, &c., say 9 ft. 3 in., and to be two stories in 
Sight, like the new carriages only lately adopted upon 
the Eastern Railway of France, and those upon the 
St. Petersburg and Moscow line. Such a carriage, 
supported at one end by the driving wheels of the 
engine, and at the rear by a Bissell bogie of four 
wheels, would have seven compartments, four below 
and three above, fitted for fifty first-class passengers. 
The engine and carriage to weigh, empty, 36 and, 
loaded, 45 tons. The engine would have, for its pair 
of 124 in. cylinders, a 3 ft. 8 in. boiler, with 900 square 
feet of total heating surface, and would carry on the 
footplate one ton of coal, and would pick up, at inter- 
vals, with the aid of Ramsbottom’s troughs, the water 
required, so that not-more than two tons need be 
carried at one time. The. steam would be maintained 
at 1501b. per square inch; but for fast working, on 
level or nearly level lines, the average cylinder pres- 
sure would not exceed 40 lb. per square inch, corre- 
sponding to nearly 40 1b. of tractive force for each ton 
of the moving weight, at sixty miles an hour—a force 
considerably in excess of the known resistances upon a 
level, with a line in good order. 

The practical result would be that, with a total 
weight of 45 tons, instead of, as now, from two to 
three times the weight, fifty first-class passengers 
might be carried at an average speed of sixty miles an 
hour. The fare would be 24d. per passenger per mile, 
so that a full carriage would return 10s. 5d. per mile, 
while twenty passengers—a low average where such 
great gain was to be effected in time—would pay 5s. 
a “train mile,” a return well beyond the cost, and 
which would place the fast steam-carriage traffic among 
the most profitable of any worked on British railways. 
It is evident that no brake van would be required, 
and that no guard would be requisite. An attendant 


might travel with the steam-carriage merely to signal | 





other trains in case of detention upon the line, but this 
would be all that would be required of him. As for 
the rest, the passengers might have instant communi- 
cation with the driver; and, if it be anything to the 
purpose, they might, in weather like this, have their 
compartments warmed with waste steam from_ the 
engine. The carriage would be far steadier, too, than 
any:now running. 

e estimate the maximum resistance, at 60 miles 
an hour, at 37 lb. per ton, .or, say, 1600 1b. for the 
whole. At the speed named, this would correspond 
to 256 indicated horse power, and to about 15 lb. coke 
and 12 gallons of water per mile. This horse power 
would be obtained, at 60 miles an hour, with hardl 
more than 40lb. mean cylinder pressure, even with 
cylinders no larger than 124 in. diameter, the stroke 
being 2ft., and the diameter of the driving-wheels 
8 ft. For anything like a pull, twice or three times 
the tractive force would be available by admitting the 
full boiler pressure for half or three-fourths of the 
stroke ; and even then the adhesion weight, say 12 tons 
on the driving wheels, would be far beyond the real 
requirements to prevent slipping. 

We are proposing the system of steam-carriages for 
the consideration of railway engineers, who can easily 
fill up all the necessary details, and who do not need, as 
others may, to have an elaborate plan with estimates 
laid before them—a plan and estimate which others 
than engineers would not probably at once understand. 
What line will first distinguish itself in this matter ? 








SEA-GOING TURRET-SHIPS. 


Tue advocates of turret-ships are now in office, and 
the time is rapidly approaching when, with the respon- 
sibilities of office upon them, they will have to decide 
whether the ships to be built in the next financial year 
shall be broadside or turret. 

It has been asserted by the turret party that the great 
value of the system is the power which it gives to in- 
crease the weight of the guns and the thickness of the 
armour in a vessel of any given size. The broadside 

arty have asserted, on the contrary, that, other things 
wad the same, the turret-ship must be inferior to the 
broadside-ship in thickness of armour, and that any 
advantage in.the weight and power of the turret-guns 
would be more than partners) $e by the increase in the 
number of attacking forces and the greater quickness 
of fire. 

To confine our attention to these points, we may 
take, in illustration of the respective positions of the 
two parties, the rival ships now building at Chatham 
—the Hercules and Monarch. The sizes of the two 
ships, measured by builders’ tonnage, are represented 
by the numbers 52} and 51, the peepdstiochio being 
the larger. Both are intended to have the same 
speed. The entire weight of a broadside thrown by 
the Hercules is to be 2000 ]b., while that of the 
Monarch is 2600lb. But the 2000lb. in the broad- 
side-ship is divided among eight guns, while the 2600 lb. 
in the turret-ship is divided among five guns; and 
the broadside-ship has the advantage of an additional 
battery, capable of engaging an enemy on the opposite 
side at the same time, against which the Monarch has 
nothing to show. 

Then, in the matter of armour, the hull and work- 
ing parts of the turrets in the ‘Monarch are protected 
by 7 in. armour, while the broadside-ship has, in vital 
parts, armour equivalent to about 10in., and every 
part of the ship has the benefit of at least 1 in. thicker 
armour than corresponding parts of the turret-ship. 

If we suppose these two ships to represent the two 
systems fairly, the advantage appears to lie with the 
broadside-ship. That the Monarch is not a very unfair 
representation of the turret principle appears to be 
proved by the new design. prepared by Captain Coles 
and Messrs. Laird, which, we understand, reduces the 
thickness of armour from the Monarch by 1 in., gives 
up the right-ahead and right-aft protected guns (by 
which an all-round fire is obtained in that ship), trusts 
to the turret-guns only, which are masked through a 
considerable angle at both bow and stern by a raised 
forecastle and poop, and then, with these serious 
drawbacks, only succeeds in reducing the size of the 
ship from the 51 of the Monarch to 43. 

hese gentlemen confess, in fact, that to obtain the 
same strength of side and speed as the Bellerophon, 
and to carry four turret-guns in two turrets, they 
want a larger ship than the Bellerophon, the tonnage 
of which is represented by 424. So far, therefore, as 
the turret principle has been developed in England by 
the Admiralty and by the immediate action of Captain 
Coles himself, for sea-going purposes, it cannot be 
said, so far as these two vital points are concerned, to 
have proved itself successful. The new Liverpool ship, 
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Captain Coles’s Captain, with her four 600 pounders 
on two carriages, can hardly be overwhelmingly su- 
perior, even as a fighting machine, to the Bellerophon 
with her ten 300 pounders and two protected 100 
pounders on twelve carriages. 

But there is a phase of the question which Captain 
Coles has altogether pretivakel: and which perhaps he 
even fails to appreciate. 

The whole difficulty has turned on the word “ sea- 
going.” 

What is it to be sea-going? The Board of Ad- 
miralty have answered, Captain Coles has answered, 
sailors generally have answered, in effect, that it is to be 
able to keep the sea without having fresh supplies of 
any kind for several weeks—eight weeks at least. You 
must start with coal and provisions enough to last you 
for this time; you must be able to go unattended to 
any part of the world. These conditions are supposed 
to involve, necessarily, the use of sails. The question 
is, do they do so? If they do, the comparative 
inferiority of turret-ships to broadside-ships for sea- 
going must continue. If they do not, the turret-ship 
will surely win. It is the use of sails which makes 
the high side and their armour necessary, and 
yrevents any approach to the American monitors. 

t is the use of sails which blocks up the extremities 
of the ship, and limits so seriously the training power 
of the turrets. The Americans, it must be borne in 
mind, have not had to solve this problem. They have 
not needed, and they have not produced any sea-going 
ship in this sense. The Miantonomoh could not be 
trusted at sea alone without escort, in consequence of 
her small buoyant power, which renders her liable to 
foundering by a very small mishap, and also because 
she cannot take anything like the necessary amount of 
fuel. But if a monitor with a freeboard sufficiently 
high to secure her against ordinary casualities, in- 
cluding that of having one compartment of her bottom 
steve in, and with coal stowage for ten or twelve weeks, 
could be considered sea-going, the problem appears 
to be solved. You can then have, with the heaviest 
guns and thickest armour, every requisite of a sea- 
going man-of-war. 

We are engineers, it is true, and not sailors; but we 
venture to plead for the unmasted sea-going ship. 
The new administration will make the greatest advance 
possible in this question, so far as we can see, if, 
defying naval prejudice, as they did so successfully in 
the ease of the Warrior, they will direct their Chief 
Constructor to prepare them a sea-going turret-ship 
no longer embarrassed by some 200 tons of top- 
hamper, which is simply useless and perilous in action, 
but dependent only on the power of steam. We are 
satisfied that no one would enter on such a task with 
more pleasure than Mr. Reed. 


FARMING. 

Tuose who have fully investigated the results of 
steam tillage will agree that it increases the annual 
value of land by at least half-a-crown an acre, equal, 
at twenty years’ purchase, to 2/. 10s. present value. 
At least one-fifth of the whole area of England, or say 
six and a half million acres, is capable of being thus 


STEAM 


indeed, the improvement be not much 
greater in value. Thus far we have hardly begun to 
experience the advautages of steam cultivation. The 
number of farmers who can lay down, each, 1000/. or 
more for engines and ploughs, for which in any case 
they cannot find full employment upon their own 
farms, is not large. And although a few steam-plough 
companies have been formed upon a small scale, and 
with excellent results, no movement commensurate 
with the advantages to be attained has yet been made 
to introduce steam generally into the field, as it has 
already been into the barnyard. To our mind one of 
the most promising channels of enterprise has been 
overlooked by those who, within the past three or four 
years, have invested in every speculation offering the 
least hope of a return. There is abundant room for a 
national steam-plough company, which should at once 
set at least one hundred sets of engines and tackle into 
the field, with the expectation of increasing the number 
to one thousand. Each set should be expected to till 
2000 aeres yearly, and, at an average of 5s. an acre, 
the income of such an undertaking should rise to half a 
million a year. 

It ought not to be difficult, even in these times of 
distrust, to form a company with such safe prospects. 
The very best class of investors would be found to 
take it up if it was once brought properly before them, 
and half the noblemen in the kingdom would be ready, 
if asked, to join a board of honorary directors. The 
amount of influence and support which could thus be 


improved, if, 





counted upon would insure constant and profitable 
working. It is, however, the national value of such an 
undertaking, rather than the direct returns to share- 
holders, to which we look. Before a single year of its 
full activity had passed, it would be found that agri- 
culture had received a great stimulus, and that the 
producing power of the country had been sensibly 
increased, Steam - ploughing, especially in heavy 
lands, is almost equivalent to the supply of a new 
soil. Its advantages and its economy have been abun- 
dantly proved, but they have been turned to account 
only in a fragmentary manner, and it needs merely 
some great organisation—possessing a national instead 
of a local character—to thoroughly secure the benefits 
of steam cultivation to the whole country. 


THE PARIS EXHIBITION. 

We find, by personal inquiry among the leading 
engineers in Paris, that strong doubts are still enter- 
tained as to the opening of the Exhibition on the 1st 
of April next. The building is, however, practically 
nearly complete, but it remains to get in the contents 
in time. In the case of several firms, both in England 
and abroad, who have had space allotted to them, we 
know that they have not yet even begun the articles 
they are expected to exhibit. The machinery gallery, 
or zone, is, in position, in structure, and in dimen- 
sions, the principal portion of the whole building, and 
this is now quite ready for its intended contents. On 
Monday last one machine, and one only—a horizontal 
engine driving a pair of pumps—had been entered, 
and this was already in place, upon its foundations, 
which were elaborately executed in dé/on. This was 
in the French department, the exhibitor being M. 
Duvergier, of Lyons. In the English department 
nothing had been received. The foundations for 
heavy machinery are well forward, and there are yet 
three weeks, and only three weeks, within which 
heavy machinery will be received. All allotments of 
space that are not taken up by the 15th of next month 
are liable to be appropriated for other exhibitors, and 
there will be plenty ready to take advantage of any 
neglect. 

The buildings on the Quai d’Orsay, above and below 
the Bridge of Jena, and which will contain the various 
marine engines exhibited, will be the centre of much 
interest. They are wooden structures, now well for- 
ward, and will communicate with the principal Exhibi- 
tion by a road formed in open cutting, over which the 
road along the Quai d’Orsay will be carried by a bridge 
of 82 ft. span. These buildings are each 260 ft. long, 
15 ft. wide, and 36ft. high. A pair of large marine 
engines, rated at 1200 horse power, will be set up in 
them, to pump water, from the Seine, for the low service 
of the Exhibition, including the supply of all the cas- 
vades, fountains, &c., in the park surrounding it. 
These engines, made at Indret, from the designs, it is 
understood, of M. Dupuy de Lome, will be among the 
principal works of the French Exhibition, and much 
curiosity is felt as to their workmanship. The “high 
service” supply of water to the building will be from a 
reservoir at Passy, the head being 115 ft. 

Wedo not desire to underrate the merits of the Ex- 
hibition building, but we are certain that English visitors 
will be greatly disappointed with it. It is excellent for 
the purpose of displaying the articles exhibited—giving 
not only ample space, but good light ; but as an archi- 
tectural work it can hardly be said to make any pre- 
tensions whatever. With the exception of the 
machinery gallery, which gives the idea of a noble 
erecting-shop, the building is formed of ranges of low 
concentric sheds, much in the style of our second-class 
railway stations, say that at Brighton, or the departure 
platform at Euston-square. No part is grand nor 
beautiful, nor, to our mind, even striking. There is no- 
where a vista of any considerable extent, no great nave, 
no galleries, and there will be only the intended con- 
tents to remind the visitor of the glories of the Palace 
of 1851, or even of the less meritorious building of the 
International Exhibition of 1862. 


SHIPS OF WAR. 

Mr. Bourne’s paper, read at the Institution of Civil 
Engineers, on Tuesday evening, and an abstract of 
which is given on page 60, contained no facts 
with which well-informed men might not be supposed 
to be already familiar ; but it possessed great value, 
nevertheless, in its instigation to a discussion which 
promises to be the most important and influential 
which the subject of turret ships has yet received. 
Mr. Reed has already entered upon this discussion, 
and will speak at still greater length, next Tuesday 
evening; aud the ablest representatives of both the 





broadside and the turret ships, are also ready to speak. 
Mr. Bourne, as is well known, is a consistent, logical, 
and eloquent advocate of the American monitor prin- 
ciple of construction for fighting ships, which he con- 
siders, and with much reason, to be eyery way supe- 
rior to even Captain Coles’s ships. He admits no ob- 
jection against the monitors. They are, be says, not 
only shotworthy, but every way seaworthy, they are 
easy in the water, and can be manceuvred as readily as 
any ships afloat. They afford all requisite accommo- 
dation, in respect of space, light, and ventilation for 
their crews ; and as they offer but little exposed surface, 
they can carry a thickness of armour which no other 
ships will bear, and Mr. Bourne recommends 18 in. of 
solid iron, backed with 4 ft. of oak. 

It is difficult to sustain a public discussion without 
partisanship of some kind, and we may expect to hear 
much, before the present one is over, of rival inventors 
and rival designers. But it will be better for our 
country, if those who have to decide, responsibly, upon 
the facts now coming forward, can forget the clainis 
and even the existence of individuals in this matter, 
and confine their attention wholly to principles. They 
will find it, we think, impossible to deny Mr. Bourne’s 
axiom that the issue of future warfare is merely a 
question of the preponderance of forees—forces of 
giving and of resisting blows, whether by shot or 
ramming, and we think it may be shown that the 
monitor principle admits of the construction of 
stronger ships than can be made upon any other plan. 
‘There are many indications that we are again about to 
begin the construction of a new navy, and should we 
yet provide ourselves with monitors, we may thank our 
aoa fortune that we have not been engaged in a naval 
war with any other nation, already possessed of them, 
during the five years (nearly) which it has taken us to 
understand and appreciate them. 





LONDON WATER SUPPLY. 


Mr. Batrey Denton’s letter to Lord Derby (pub- 
lished by Stanford, of Charing-cross, in pamphlet form) 
is one of the most practical as well as philosophical 
contributions to our knowledge of water supply, and 
however it may be dealt with by the royal commission 
on water supply, the views which it represents will re- 
quire much and careful examination. Mr. Bailey 
Denton considers (and he supports his opinion 
with much good reasoning and high authority) 
that it is simply impossible to prevent the pollution 
of rivers, either by sewage irrigation or otherwise. But 
he urges that the sources of rivers are in most cases 
pure, and that we need only intercept their flow before 
they have descended to populous towns to obtain large 
supplies of water fit for domestic use. This intercep- 
tion requires not merely conduits, but, in some cases, 
pumping-engines to restore the water which otherwise 
disappears, by absorption, in faults underground, and 
whereby in the case of one small stream, the Churn, 
three million gallons daily are known to be lost, a 
quantity of itself sufficient to supply a town of the 
size of Brighton. Still further, and of much more 
importance, according to Mr. Denton, is under-drainage 
and storage in wet seasons. 180,000 acres of the 
Thames basin are believed to be already systematically 
under-drained, this drainage alone taking off an annual 
average of three inehes of water from the whole 
surface; and of the three million or more acres of the 
upper Thames basin, at least one million are of a 
nature to require under-drainage, and this Mr. Bailey 
Denton is confident will be carried out, even if fifty 
years elapse before the work is finished. That 
emg of practically pure water many times more 
than sufficient for the whole supply of London are 
constantly run to waste in the upper valley of the 
Thames 1s easily proved. For of the known 20 to 
26 in. of annual rainfall the larger portion is run off and 
irreparably polluted with sewage lower down. Yet 
one inch alone, upon one and a half million acres, or 
three inches upon half a million acres, the latter an area 
less than thirty miles long and thirty miles wide, would 
give upwards of thirty gallons daily to every head of 
the population of the metropolis. In reality nearly forty 
times more pure rain-water falls yearly in the Thames 
valley than al the inhabitants of London now require 
for all purposes. We gave, last week, a summary of 
the works for interception and storage which Mr. 
Bailey Denton proposes, and his estimate of their cost 
is far below that of any of the other great schemes 
brought forward within the past year. 








LrverPoo..—The existing slaughter-houses at Liverpool are 
to be closed, and new abattoirs erected at Stanley, at a cost of 
200,0000. 
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HOWARDS’ WATER-TUBE BOILER. 


Tue form of boiler which has for many years 
found most favour for stationary purposes is un- 
doubtedly the internal-flue or Cornish boiler, this 
being modified in many instances by the addition of 
water-tubes in the flue and other supplemental con- 
trivances. In some cases, however, such boilers have 
given considerable trouble from leakage and cor- 
rosion, particularly where they have been used with 
bad water, and the workmanship and design of the 
boilers have not been of the best class in the first in- 
stance, and when the increase of the work placed upon 
the engine with which the boilers are connected has 
necessitated the urging of the latter to supply a 
greater quantity of steam than they were originally 
intended to furnish. To obviate annoyances of the 
kind above mentioned, which they have experienced 
in the case of boilers under their control, Messrs. 
J. and ¥F. Howard, of Bedford, have recently patented 
and made for use at their own works a description 
of water-tube boiler, which has given such satisfactory 
results that they have taken up its construction as a 
branch of their business. 

The boiler in question, which can be manufactured 
at a moderate cost, consists of a number of cast- and 
wrought-iron tubes, arranged in a setting of brick- 
work in the following manner :—The brickwork setting 
forms a rectangular chamber, with the firegrate at 
one end, this chamber having beneath it a longitndinal 
flue, which communicates with the chamber at the end, 
furthest from the firegrate. The bottom of the 
chamber, and, consequently, the crown of the flue be- 
neath it, is formed by a series of transverse cast-iron 
tubes placed a short distance apart, and having the 
spaces between them filled in with brickwork. These 
tubes are connected at alternate ends by intermediate 
pipes, and they are set so that the lower halves of their 
circumferences. are exposed to the action of the 
heated gases passing through the lower flue. The upper 
side of each transverse tube is made with a flat face 
(the cylindrical form being, however, retainedinternally), 
and to this face a number of vertical wrought-iron 
pipes are jointed, each joint being made by turning an 
annular recess in the face of the transverse pipe, to fit 
the lower end of the corresponding vertical pipe, and 
then placing an india-rubber ring in the recess, and 
securing the vertical pipe in place by means of a 
couple of bolts passing through a flange at its lower 
end, and screwed into wrought-iron nuts let into 
recesses cast to receive them in the transverse pipe. 
The vertical pipes are welded up ‘at their upper ends, 
and each of them has placed loosely within it a smaller 
pipe made of thin sheet iron galvanized. These inner 
pipes are serrated at their lower ends where they rest 
upon the bottoms of the transverse pipes, and they 
extend up to within a short distance of the intended 
water-line. Their use is to promote the circulation of 
the water in the vertical tubes, and the arrangement 
is in fact very similar to the well-known “ Field” tubes 
turned upside down. The main vertical tubes of course 
extend up through the chamber at the end of which 
the firegrate is placed, and they are to a certain extent 
exposed to the action of the heated gases for their 
whole height. Their upper parts, which form the 
steam space of the boiler, are, however, to a certain 
extent shielded by the introduction of screen plates, 
which depend transversely from the top of the chamber 
between the rows of tubes. The tops of the tubes are 
connected together by means of small vertical pipes 
screwed into them, and communicating with transverse 
steam-pipes placed one above each row of vertical 
tubes, and these transverse pipes in their turn com- 
municate with a main steam-pipe which conducts the 
steam to the engine. The feed water is delivered 
into that lower transverse cast-iron pipe which is 
farthest from the firegrate. 

In the case of the boiler of the above construction 
now at work at Messrs. Howards’ works at Bedford, 
the transverse cast-iron pipes with which the vertical 
pipes are connected are nine in number, and they are 
each 9 in. in diameter and 5 ft. 6 in. long, the metal of 
which they are composed being 3 in. thick. The short 
pipes connecting these 9 in. pipes with each other are 
3in. in diameter. There are nine vertical wrought- 
iron tubes 4 ft. long by 5in. in diameter connected 
with each transverse pipe, so that there are eighty-one 
vertical tubes in all; and these are filled with water 
for a height of about 2 ft. 6 in., the remaining 1 ft. 6 in. 
forming a steam space. ‘The pipes by which the steam 
is taken from the tops of the 5 in. tubes are 1 in. in 
diameter by 6 in. long, and the transverse pipes with 
which they communicate are 2in. in diameter, with a 
length of 6ft.9in. These transverse pipes are con- 
nected to a longitudinal pipe 12ft. long by 5 in. 





in diameter, and this is in communication with 
a vertical pipe 4 ft. high, and of the same diameter, 
to which the steam stop valve is fitted. The 
safety valve is placed ona branch from the main steam- 
pipe, and the water-gauge fittings are connected with 
one of the front vertical tubes. ‘The total heating sur- 
face exposed by the latter and by those portions of the 
lower transverse tubes which are exposed to the lower 
flue is about 550 square feet, and the firegrate is 5 ft. 
8 in. wide by 3 ft. 6 in. long, so that it has an area of 
19.6 square feet. Messrs. Howard are now construct- 
ing, for the Paris Exhibition, another of these boilers, 
in which the same general arrangement has been 
adopted, except that the vertical tubes have been re- 
duced in number to fifty-four, and have been made 
7 in. in diameter, whilst they have been disposed so 
that the tubes in one row come opposite the intervals 
between those in the next, and the tubes are thus more 
exposed to the action of the horizontal current of 
heated gases. We shall probably publish an engraving 
of this boiler at an early date. 

In comparing one form of boiler with another, the 
question of how much water can be evaporated by the 
combustion of a pound of coal is but too often con- 
sidered of paramount importance. Really, however, 
the amount of water evaporated per pound of coal in 
any boiler depends very much upon the amount of 
work which the boiler is called upon to perform in a 
given time, and any boiler may be made wasteful 
of fuel, if urged beyond its proper duty. The 
question of economical evaporation thus becomes, 
really, very much a question of heating surface — 
although it is not entirely so—and in carefully 
comparing one class of boiler with another it will 
be found that the practical advantages which either 
may possess will depend upon many far more im- 
portant points than their mere evaporative efficiency. 
In the case of Messrs. Howard’s boiler, at Bedford, we 
witnessed some experiments made with it in November 
last, in which the results of a day’s trial with Cole 
Orton coal gave an evaporation of 6.4 1b. water per 
ound of fuel, the feed-water being supplied at 40°. 
he steam was supplied to the engine at a pressure of 
60 lb. per square inch, and the rate of evaporation was 
166 gallons per hour. In these experiments the mode 
of firing adopted was that in regular use, and no special 
effort was made to get an exceptionally high result, 
the trials being made under all the circumstances of 
ordinary working. Since then, however, a series of 
trials have been made with competitive firemen, and 
we are informed by Mr. Howard that the result has 
been an evaporation of slightly over 9 Ib. of water per 
pound of coal used. In each case the quantities of 
coal and water used were very carefully noted, the 
coals being weighed, and the water being measured by 
means of one of Jopling’s water meters, checked by a 
measuring tank provided for the purpose. The boiler 
was fed by a No. 6 injector. 

One property possessed by Messrs. Howards’ boiler, 
which is of considerable importance in some situations, 
is its power which it possesses of getting up steam with 
great rapidity. We have seen steam raised in the boiler 
at Bedford to a pressure of 75 lb. in twenty minutes, the 
boiler, water, and surrounding brickwork being cold 
when the trial was made, and the expenditure of fuel 
being remarkably small. The points which may be 
practically regarded asof the most importance in Messrs. 
Howards’ boiler are, the facilities which it affords for 
repairs, and the safety with which it can be worked at 
high pressures. Any one of the vertical tubes can, 
when required, be removed through the top of the flue 
chamber and replaced by another in a very short time, 
and thus if some spare tubes are kept, the main portions 
of the boiler can be readily exchanged a few at a time 
for the purposes of cleaning, &c. The boiler furnishes 
very dry steam, the latter being partially superheated 
in the upper portions of the vertical tubes ; and its 
construction permits the level of the water to vary 
very considerably without any chance of injury being 
caused. As the boiler consists of a number of small 
picces also, it also offers great facilities for exportation. 





Gas At Moscow.—The new gasworks at Moscow, made to 
contain 800 retorts, were publicly opened on the 27th December 
old style. Mr. Frederick Leslie, the engineer-in-chief, presented, 
a silver lamp, of Russian manufacture, to the prince mayor of 
the city, wherewith the first public light in the Kremlin was to 
be lighted in the evening. 

THe Hmaraya.— This well-known troop ship was put upon 
the measured mile, on Friday last, after baving completed her 
repairs. Drawing 18ft. Lin. forward, and 20 ft. aft, she ate 
tained a mean speed of 18.637 knots. On two trials at turning 
the full circle, 9m. 3sec.,and 9m. 32 sec., were respectively 
occupied, 

Russtan ARTILLERY.—300 rifled guns are expected to be 
completed this year and added to the Kussian armaments, 





NEW YORK HARBOUR DEFENCES. 


In 1863 the state of the defences of the harbour of New York 
was a subject which strong!y occupied the attention of the 
American legislature, and in the session of that year an Act was 
passed, authorising the expenditure of the sum of one million 
dollars, or so much of that amount as might be necessary for the 
~ of protecting the harbours and frontiers of the State of 

ew York against invasion; and a commission consisting of the 
Governor, the Comptroller, and Hon. Edwin D. Morgan was ap- 
pointed to carry out whatever measures might be necessary, 
After some preliminary investigations and a careful inspectio 
by the commissioners and their consulting engineer, Col. Delafield, 
of the existing means of defence, it was found that everythin 
that seemed to be necessary in the way of fortifications an 
effective armaments was being supplied by the United States Go- 
vernment; but it was urged upon the commissioners that it 
would be necessary, in order to prevent swift armour-plated 
vessels from running past the forts, that some description of 
floating barrier should be constructed across the Narrows at the 
entrance of New York harbour. An advertisement was conse- 
quently published by the commissioners, offering a premium of 
$300 for the best plan for such a barrier, $200 for the next best, 
and $100 for the third; and in answer to this advertisement 
fourteen designs were sent in, 

A board of engineers, consisting of Mr. Allan Campbell, Mr. 
O. W. Childs, Mr. W. H. Talcott, and Mr. Edward H. Tracy, 
was appointed to examine these designs, and eventvally the 
form of floating barrier, of which we give a plan and details in 
Figs. 2 to 12 of the accompanying engraving, was decided upon. 
According to this scheme it was proposed to moor across the Nar- 
rows, ina line extending from Fort Tompkins to Fort Lafayette, a 
barrier composed of sixty-two floats, each 120 ft.long by 50 ft. 
wide, by 6 ft. deep, these floats being connected by strong 
chains, and being secured by moorings extending from them up 
and down the river. In our engravings, Fig. 2 is a general 
plan and sectional elevation of this barrier, whilst Fig. 3 is 
partly a front and partly an interior view of one of the anchor- 
ages; Fig. 4 is a side view, Fig. 5 a plan, Fig. 6 a sectional 
plan, and Fig. 7 a longitudinal section of one of the floats; and 
Fig. 8 isan end view and transverse section of several floats, 
showing the manner in which they were to be moved and 
connected. Fig. 9 is a top view, and Fig. 10 is a side view, of 
one of the snag heads at the corners ; and Figs. 11 and 12 are re- 
spectively a cross section and plan of a snag point. The general 
shape of the floats will be clear from the engravings, and it was 
proposed that the main body of each should be constructed of white 
pine, in baulks from 20 ft. to 60 ft. long, and 12 in. and 
upwards square. ‘The timbers were to be well trenailed to- 
gether, as wellas secured by through bolts, and the various 
courses were to be arranged as shown in Fig. 6. The snag timbers 
were to be of white ouk, 14 in. square, and from 17 ft. to 25 ft. 
long, built into the floats and firmly secured; the outer ends of 
the snag timbers were to be protected by iron — as shown 
in Figs. 9to12. The floats were to be plated with } in. iron, 
and the exterior of each float was to receive two coats of coal 
tar, and it was thento be covered up to above the water-line 
with 16 0z. sheet copper. The floats were to be connected by 
six main cables of 3 in, iron, and each was to be moored by five 
anchors and mooring chains. Of these, three anchors weighing 
2500 Ib. each, and having cables formed of 1.9; in. iron, were to 
be placed on the ocean side; and two anchors weighing each 
2000 lb., and having cables of 1} in. iron, were to be placed on 
the harbour side. The total quantity of pine timber in each 
Hoat was to be 50,940 cubic feet, and the weight of copper and 
brass per float, 196,000 Ib. 

In September, 1863, Mr. W. W. Evans was appointed engi- 
neer of the Harbour Defences of the State of New York, and 
acting in that capacity, he furnished to the commissioners, in 
the December of the above year, an exceedingly able report on 
the subject of floating barriers for the defence of New York 
harbour; and in the course of this report, he advocated several 
departures from the arrangement of barriers which we have just 
described, and answered many objections which had been raised 
to the use of floating barriers generally. The principal moditfica- 
tions suggested by Mr. Evans were as follows: In the first place he 
proposed to do away with the shore attachments, as being un- 
necessary, and instead of arranging the floats in a straight line 
between Forts Tompkins and Lafayette, as shown in Fig. 2, he 
proposed to place them as represented in Fig. 1, so that during 
an action, when it would be necessary to cover the line of the 
floats by small guns, raking them with grape and canister, the 
lines of fire from the two forts would not be directly opposed to 
each other. He also proposed that a passage about 400 ft. wide 
should be left immediately in front of each fort for the passage 
of friendly vessels, the entrances to these passages being ob- 
structed by one or two more small rafts yeas higher up the 
stream, so that no vessel could run at full speed through the 
openings, 

Mr. Evans also proposed that, instead of the floats being 
120 ft. long, by 50 ft. wide, and being placed 20 ft. apart, they 
should be made 100 ft. long by 30 ft, wide, and should be placed 
30 ft. apart, the object of these alterations being to reduce the 
cost of the barrier, and to give a greater extent of openings for 
the passage of floes of ice in winter. For the latter reason also, 
Mr. Evans proposed to give a greater bevel to the up-stream ends 
of the floats. In the construction of the floats, Mr. Evans pro- 
posed to reduce the number of through bolts and trenails, to 
make them of spruce, in place of white pine, and to protect the 
timber from the attacks of worms by impregnating it with creo- 
sote, sulphate of zinc, or some other preservative, instead of 
sheathing it with copper. He also proposed to do away with 
the greater part of the jin. iron sheathing, and to protect them 
in this manner at the bevelled part of the upper ends only. 

As a further safeguard, it was suggested by Mr. Evans that 
the line of floats should be protected against torpedoes by the 
addition of a line of floating booms placed in front of them. 
These booms he proposed should be constructed of single or 
double timbers of large size chained together, and held in posi- 
tion by the down stream anchor chains at a distance of not less 
than 60 ft. from the floats. The booms were to have small grap- 
nels hanging from them at intervals ot 6 ft. or 8 ft., each grapnel 
being suspended by 10 ft. or J2 ft. of small chain; and it was 
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further proposed that a line of torpedoes capable of being fired 
from the forts by electricity should be placed in front of the 
booms. To form the barrier proposed by Mr. Evans, sixty-three 
floats would be required, and at the time that he made the 
report, the cost of the work was estimated by him at $1,300,000. 
So far the scheme of a floating barrier for New York harbour 
has not been carried out, probably owing to its great cost, and 
to the fact that in a time of peace such works are somewhat 
apt to be neglected ; the plans which we have described, never- 
theless, possess considerable interest, particularly when it is 
considered that they met with the approbation of a great pro- 

rtion of those officers who had ‘had experience in the removal, 
Re, of obstructions in the Southern rivers during the war, 
which was going on at the time that the matter was under con- 
sideration. 


DRILLING AND PLANING PLATES. 

In an article on “ Engineer's Tools” at 9 of the present 
volume, we mentioned Messrs. Collier and Co.'s multiple drilling 
machine, for drilling rivet holes in the flanges of girders of 
curved and irregular forms. We now illustrate a machine of 
this class made by the above firm, for Sir W. G. Arm- 
strong and Co., of the Elswick works. The machine consists of 
a vertical frame mounted upon two pairs of rollers, and provided 
with lugs, so that it can be bolted to the pile of girder plates to 
be operated upon. The girder is temporarily rigged up for the 
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purpose of being drilled, and is clamped together by means of 
provisional fastenings. The machine is then placed upon the 
top flange, or upon any pile of plates which is laid uppermost, 
and the position is fixed so as to bring the row of drills into their 
proper position for drilling the first row of holes. Motion is ob- 
tained from an endless cord passing over three Y-grooved pulleys, 
and driven from a pulley fixed at a convenient place in the 
shop. The large Y pulley transmits its motion to two horizontal 
driving shafts, which across the whole drill frame, and 
actuate the alternate drill spindles by means of skew bevel wheels. 
The necessity for two driving shafts arises from the size of the 
wheels preventing the drill spindles being placed sufficiently 
near together for the pitch of the rivet holes with all the 
wheels in the same line. It is therefore necessary to place every 
alternate bevel wheel in a row below the first, and to drive the 
second row by another spindle. The bevel wheels are made of 
cast steel, by Messrs. Marriott and Atkinson, in Sheffield, from a 
pattern cut by machinery, the same pattern being used for all 
the wheels, both those on the drill spindles and those on the 
horizontal shafts. The horizontal thrust upon the driving shaft, 
which would arise from the angular gearing if the bevel wheels 
were fixed, is taken up by the bearing of each single wheel 
against the drill frame, the driving wheels being set loose upon 
the horizontal shaft, and connected to it by means of a key siid- 
ing in a longitudinal groove in the shaft. The feed-motion is 
given to the entire drill frame (which carries the whole driving 
apparatus with it when moving down upon the standards), by 
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means of a pair of vertical screws. The drills are made of a 

uliar shape. They have two spiral half-round grooves cut 
into their shafts in a similar manner to some drills for wood- 
working machinery, or to Gedge’s patent gouge-nosed augers. 
These grooves serve as inclined planes for the ascent of the 
shavings, and the holes made by these drills are remarkably 
clean. The drills work at 60 revolutions per minute, which, 
with the gearing shown, corresponds to a speed of the driving 
cord equal to 2000ft. per minute. The distance between the 
centres of drills can be varied to suit different pitches with vary- 
ing classes of work. Each drill spindle is fastened to the drill 
frame by means of a bearing, which can be made to slide hori- 
zontally in two grooves upon the main frame, and it is fastened 
in its position by a pair of set screws. For insuring great 
steadiness in the relative position of the drills, a round steel rod 
is passed through all the spindle bearings at their lower end, and 
each bearing is screwed fast to this rod when properly set, by 
means of a small screw bearing against this rod. For insuring 
accuracy of pitch between the successive parallel rows of holes 
made by this machine, a pair of distance pins are fitted to the 
front of the frame. These are set to the proper distance at the 
beginning of the work, and they being afterwards set into a pair 
of holes in the row last made, the drills are brought into the proper 

ition for drilling the next row of holes, without requiring any 
further attention on the of the workmen. In the case of 
curved girders, the machine, being supported upon the girder 
itself, always places itself with the drill spindles - radial to the 
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MULTIPLE PLATE DRILLING AND PLATE-EDGE PLANING 


BY MESSRS. WILLIAM COLLIER AND CO., ENGINEERS, MANCHESTER. 
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curve of the girder at the precise spot where they have to‘act, 
and the perfect position of the rivets in the manner required for 
this kind of work is thus ensured. Several other machines of 
this class, some having a greater number of spindles, as the one 
illustrated, are now in course of construction by Messrs. Collier, 
and there can be no doubt they will be of good service in assist- 
ing in the improvement of the general standard of workmanship 
in all kinds of rivetted work, which has recently become a sub- 
ject of universal attention. 

The other machine, of which two views are given in the 
engravings, is a special tool, also constructed by Messrs. 
Collier and Co., of Manchester, for dressing the edges of 
plates for boilers, bridge work, girder work, &c. It consists of 
a long bed, upon which a carriage'with a tool-holder is made to 
traverse by means of a screw driven by gearing from the end. 
The tool-box is made reversible, so as to cut during both the 
forward and back stroke of the carriage ; and the vertical slide, 
which carries the tool-box, is for this reason constructed so as 
to have an equal resisting” power for both cuts. The traverse 
of the carriage is adjustable by means of two stops sliding on 
a horizontal shaft, and acted upon by two inclined planes fitted 
to the carriage, so as to turn the shaft through a part of a revo- 
lution, and thereby move the strap from one of the driving 
pulleys to the other. The plates to be planed are placed singly 
or in piles on a strong frame placed opposite the tool-holder, 
— to the bed on which the latter traverses, and they are 

d down bya series of clamp-screws. The cutting-tool is 
made of wrought iron, carrying a small exchangeable steel bit in 
front, and a self-acting vertical movement is given to the tool- 
box after each traverse of the carriage, by means of gearing 
transmitting the action of the stops to the vertical screw-spindle, 
which moves the tool-box upon its slide. 





Frencu Ramways.—The receipts for 1866 of the six great 
French lines amounted to 23,764,021/., the mileage being 8574. 
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Tue Norrn Bririsn Rat- 
Way.—We mentioned a few weeks 
ago the large number of oo net 
tors (upwards of two hundred) 
for the recently vacant situation 
of locomotive superintendent to 
the above line; and we may now 
add that each competitor had to 
name the salary he required. The 
salaries thus applied for varied 
from 150/. to 20001. per annum ! 

Tue Civit AND MECHANICAL 
ENGINEERS’ Sociery. — The 
members of the above society will 
to-morrow (Saturday) visit the 
ruins left by the recent fire at 
the Crystal Palace, permission to 
inspect them having been kindly 
given by Mr. Grove, the secretary 
to the Crystal Palace Company. 
The summers of the society will 
leave the London Bridge Station 
by the 2.12 p.m. train. 

Tue Cotp.—The Registrar- 
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General estimates in his returns 7 Alli mA ni i 
that the sudden and severe cold 7 ia } | i 
alone caused the deaths of 455 7 | 
oe in one week in London. 7 i He i 
ost of these fell victims to Ta HN 
bronchitis. 
THE PANAMA AND New ZEALAND STEAMSHIPS.—It is pro- 
bable that for the proper working of this line eight ships, and 
those all larger than the present vessels forming the fleet, will 
be required. Those now in service can barely make the 6500 
miles each way in twenty-seven days, consuming 27 tons of coal 
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daily. The ships can carry from, 1000 to 1100 tons of coal, but 
as this weight forms a very considerable proportion of their total 
displacement, the lessened draught and consequent rolling 9s the 


mark To work the line 


ips of 400 horse power. 


coal is burnt out is ve! 
will require 2500-ton 
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THE INSTITUTION OF CIVIL ENGINEERS. 
January 15, 1867. 
Cuartes Hutron Grecory, Esq., Vice-President, in the 
Chair. 

THe paper read was on “Ships of War,” by Mr. John 
Bourne. 

The author stated that, in his opinion, the only vessels capable 
of carrying sufficient thickness of armour to resist modern 
ordnance were those built on the monitor or turret system, the 
invention of Captain John Ericsson, of New York. He main- 
tained that although broadside vessels might be useful and even 
necessary, and he could imagine cases where they might almost 
be indispensable, yet that no broadside fleet would be safe unless 
accompanied by a flotilla of monitors. It was simply a question 
of preponderance of forces; and in any future maritime war, the 
strongest armour and the heaviest guns must necessarily pre- 
vail. He proposed that any monitors now to be built should 
have side armour 18 in. thick, backed by 4 ft. of oak, and a 
turret 24in. thick, carrying two 20 in. wrought-iron guns. 
Such a vessel, he contended, could be constructed on a displace- 
ment but little different from that of the Bellerophon, and it 
would not only be impenetrable now, but would probably remain 
so for some years. He considered it had been shown, by ample 
experience, that such vessels were seaworthy, afforded comfort- 
able accommodation for the crew, were healthful, and popular 
with sailors. In the common ironclad, as the armour had to be 
spread over a high side, it was necessarily thin and weak; 
whereas in the monitor system, the sides being very low, the 
area to be protected was reduced to a minimum, so that with the 
same displacement the armour might be made of great thickness, 
such as would be impenetrable by the heaviest existing ordnance. 
The Kalamazoo class of monitors had side armour 14 in. thick, 
backed by several feet of oak, and these vessels possessed great 
facility of evolution, as they were fitted with balanced rudders 
and twin screws. In both the armour and the guns, the broad- 
side system was one of diffusion, the turret or monitor system 
one of concentration. The former had been adopted in France 
and in England, the latter in America, where about sixty vessels 
of this class had already been built, and recently by Russia and 
some other continental powers. In the broadside system, the 
only material innovation on the model of the old men-of-war was 
in the application of iron armour to the sides. In some cases the 
armour was not extended to the bow and the stern, but only the 
central part of the sides and a belt at the water line were pro- 
tected, and armour bulkheads were carried across the ship, 
befure and behind the protected portions of the sides, so as to 
form the central part of the vessel into a rectangular fort. This 
was the principle on which the Bellerophon and other recent 
vessels had been built, and its advantage was that it enabled 
thicker armour tobe applied. In the monitor system, the guns, 
which were of large calibre, were carried in one or two cylin- 
drical towers of iron, and the weight of the broadside was 
concentrated in one or two enormous shot, which had momentum 
enough to go through the armour of any of the broadside vessels 
of the Royal Navy of Great Britain. 

There were certain points of dissimilarity between the turret 
ships of Captain Coles and those of Captain Ericsson, the most 
material being that the sides were not nearly so low in the former 
as in the monitors, and the armour of the sides and the turrets 
could not consequently, with any given displacement, be made so 
thick ; nor would it be possible, with safety, to reduce the height 
of the sides, owing to the turrets being carried on rollers on the 
lower deck, thus passing through openings in the upper deck, 
which it was difficult to keep tight without jamming the turrets ; 
the openings to the engine-room were also merely covered with 
gratings, or were otherwise similarly unprotected. In the 
monitors, on the contrary, the turrets revolved upon a metal 
ring, on the upper deck, and all the openings to the interior of 
the vessel were through the top of the turret, or through shot- 
proof trunks or pipes, so that even if the deck were washed by 
the waves, water could not enter the vessel so long as the deck 
remained watertight. Captain Coles’s vessels had been but little 
tested in actual war, and therefore the objections urged against 
his system had yet to be proved. On the other hand the moni- 
tors had been found, during a war of unprecedented magnitude, 
to be both shotworthy and seaworthy; they were confessealy 
unequalled in their power of penetrating other vessels and of re- 
sisting penetration themselves. 

As an illustration of the main features of the structure of the 
monitor vessels, a description was given of the American war- 
steamer Dictator, built by contract under Ericsson. Her length 
was 314 ft., beam 5° ft., and draught of water 20 ft., with 800 
tons of coals, and when fully equipped. She was fitted with a 
single turret, carrying two Rodman guns, each of 15 in. bore; 
Ericsson maintaining that one turret was superior to several. 
She was propelled by a pair of engines with cylinders 100 in. 
diameter and 4 ft. stroke. ‘The diameter of the screw was 21 ft. 
8 in., with four blades, and 34 ft. pitch. Steam was supplied to 
the engines by six boilers, with a double tier of furnaces, num- 
bering fifty-sixinall. The heating surface of the boilers was 34,000 
square feet, and the grate area 1120 square feet. The chimney 
was 10 ft. in diameter, and 8in. thick at the base, and was pro- 
vided with a shell-proof grating, placed about 6 ft. above the 
level of the deck. ‘I'he engine-room was ventilated by means of 
a copper fan, of large diameter, suspended horizontally under 
the deck, and driven by a small donkey-engine, bolted to the 
deck beams. ‘The fan, which was not enclosed in a casing, 
drew the air, which it sent into,the engine-room, through a pipe 
or cylindrical trunk, 4 ft. in diameter and 8 in. thick, carried 
high above the deck. The air thus forced into the engine-room 
passed thence into the boiler-room, to maintain the combustion 
in the furnaces, which was also aided by two Dimpfel blowers, 
each 78 in. diameter, applied under the turret, through the top 
of which the air was drawn. ‘The sides of the ship were only 
16 in. above the water-line, and were defended by armour 6 ft. 
deep and 4 ft. thick, 10} in. of this thickness being of iron, and 
the remainder of oak. The turret was of iron, 24 ft. insive dia- 
meter, 9 ft. Gin. high, and 15 in. thick. The vessel tapered to 
a point at each end, the side armour being continued so as to 
form a ram both at the stem and at the stern; and by this pro- 
jection at the stern both the screw and the rudder were ettec- 
tually protected. The weight of each shot discharged by the 15- 





in. gun was 425 lb., and the quantity of powder burnt every charge 
was 60 lb. 

Comparing the destructive and resisting powers of such a 
vessel as the Dictator with an iron-clad like the Bellerophon, 
the latter carrying on each broadside tive guns of 10}in. bore, 
besides two guns at the bow and three at the stern of 7in. 
bore, it was contended that none of these guns could pierce the 
iron turret, or low sides of the former, or the deck, composed 
as it was of oak planks, 9in. thick, covered with 2 in. of iron, 
and that all the parts of the vessel were equally strong to re- 
sist the forces that might be brought to bear against them. It 
might be supposed that the Dictator would be easily run down 
by the Bellerophon, but this was argued to be impossible, even 
if the former were stationary, nor did it agree with experience, 
for the Merrimac, when she encountered the first monitor, and 
tried to run over her, suffered far more damage from the at- 
tempt than her opponent. It was, however, by the power of the 
guns, and by the thickness of the armour, that the issue of the 
contest would be mainly determined ; and while the guns of the 
Bellerophon would be powerless against the armour of the 
Dictator, even if fired in converging salvos, the Dictator’s guns 
would easily pierce the armonr of her adversary. 

The main point connected with the structure of the monitors, 
which had provoked controversy among naval men, was whether 
it was possible to make heavy vessels, so low in the water as the 
monitors were, safe at sea. Even if this should be doubted, the 
necessity for the employment of monitors for the protection of 
ports, harbours, and estuaries was not the less exigent. But 
although, in the nautical mind, the ideas of seaworthiness and 
height of side were indissolubly associated, it was believed that 
it would not be difficult to show that there was no necessar 
connexion between these conditions. In the monitors the deck 
was as tight as the bottom, and the only openings to the in- 
terior were through towers which the waves could not enter. 
Moreover, such vessels did rise to the sea, and it was found in 
practice that towers of the height of those of the Dictator were 
quite adequate to enable the vessel to encounter with safety 
the heaviest seas to which any vessel could be subjected. 
During the two years the monitors were exposed, on a stormy 
coast, to all kinds of weather, they proved to be both shotworthy 
and seaworthy, and the healthiest vessels in the American fleet. 
The voyages, however, of the Monadmock round Cape Horn, 
and of the Miantonomoh across the Atlantic, had caused the 
most plausible of the objections to the system to be abandoned. 
Various other objections were noticed, as, for instance, the 
want of liveliness imputed to the monitors, but this it was 
argued was a material advantage in any vessel requiring to take 
an aim with heavy guns, since it must make the aim more sure. 
In conclusion, the author said, what it concerned the Govern- 
ment and the country to know was, that in the Royal Navy 
there were vessels of at least equal powers in guns and in 
armour to those possessed by any other nation, so that in the 
event of a naval war, the broadside fleet might not be disabled 
or captured from the want of a flotilla of protecting monitors, 
whose function it would be to encounter any similar vessels 
belonging to the enemy. 





FOREST DEPARTMENT IN INDIA. 

Tue large demand for wood in connexion with the 
Indian railways and steam flotillas, whether as fuel or 
for railway yee and the certainty that such de- 
mand must constantly increase, has, it would appear, 
at last forced upon the Indian Government the neces- 
sity of providing for the better conservancy of their 
forests, and accordingly it has been resolved to send 
out five young men, properly trained and well educated, 
from this country for service in the forests in India, 
with a view to their being ultimately promoted to the 
superior posts in that department. Persons seeking 
to be nominated to one of these appointments must be 
British subjects, and above seventeen years of age; 
they must personally deliver the following documents 
at the Revenue Department of the India Office before 
noon on the Ist day of February, 1867 : 

1. ‘Their names and parentage, a certificate of their 
birth, and, if under age, a statement of consent from 
parents or guardians. 

2. A statement of the places of education at which 
they may have been since they were nine years old, 
accompanied by testimonials of good conduct during 
the last two years, and proof of their having mastered 
the following branches of knowledge: English writing 
from dictation, and English composition ; arithmetic— 
algebra,, elementary principles, simple and quadratic 
equations, ratios and proportion, logarithms, arith- 
metical and geometrical progression ; geometry, L., IL., 
IIL, LV., and VI. Books of Euclid, and plane trigono- 
metry ; a good colloquial knowledge of either German 
or French, with the facility to read and translate the 
works of some classical writer in those languages. (A 
preference will be given to those candidates who, in 
addition to the above, have attained to a certain degree 
of proficiency in chemistry and physics, and who are 
practised in free-hand and plan drawing.) 

Candidates will then be directed to appear for 
medical examination before the Indian Medical Board ; 
and, should such appear expedient, they will also be 
directed to appear before one or more examiners to 
test their proficiency in the various branches of know- 
ledge mentioned above. 

Those of the candidates who may be accepted must 
then undergo a course of training in the management 
of forests and the science of forestry, in surveying, 





road-making, and the natural sciences. For this pur- 
pose, those who possess a suflicient knowledge of Ger- 
man will be directed to proceed to Germany ; and for 
those who are acquainted with the French language, 
the course of training will be arranged in France. The 
course of training will commence on the lst March, 
1867, and be concluded on the lst September, 1869. 
Candidates who do not conduct themselves in a proper 
and gentlemanlike manner during their training, or 
who do not show satisfactory progress in their studies, 
will be removed from the list of candidates on the 
report of the officer entrusted with the general direc- 
tion of their studies. 

After completing the course prescribed, an examina- 
tion will be held, and those who give proof of a satis- 
factory progress in their studies will be nominated 
junior assistants in the Forest Department in India. 

The cost of this training, whether in Germany or in 
France, has been estimated to cost not more than 500/. 
Those candidates whose conduct and progress are 
satisfactory will receive a stipend from the India Office 
of 30/. for cach half year, during two years and a half. 

Within a month of his nomination, each nominee 
must sign a covenant describing the terms and condi- 
tions of his appointment, and must embark for India 
when required to do’ so by the Secretary of State for 
India, who will provide for the expenses of his passage. 
Any nominee not embarking when required will forfeit 
his appointment ; otherwise he will be allowed pay at 
the rate of 250 rupees (which is about the equivalent 
of 25/. in English money) a month from the date of his 
signing the covenant, and on arrival in India he will 
be posted to such part of the forests as the service 
may require. On joining his post, the nominee will 
become entitled to all the rights and privileges in re- 
spect of pay and promotion accorded to officers of the 
Forest Department by the rules and regulations for 
the time being, and to leave of absence and retiring 
pensions under the leave and pension rules of the un- 
covenanted service for the time being. No rise of pay 
or promotion will, however, take place previous to his 
passing an examination in such one of the native lan- 
guages as may be prescribed by the Government under 
which he is serving. 

The following is the course of instruction proposed 
for the nominees, but it is liable to such alterations as 
may hereafter be thought expedient : 

“Those candidates who possess a sufficient know- 
ledge of German will proceed to Hanover and report 
themselves to Mr. Burckhardt, the Director of Forests 
in the former kingdom of Hanover, who will under- 
take the general direction of their studies and prac- 
tical training. 

“ During the first year the candidates will be placed 
with an executive forest officer. in charge of a forest 
district (Oberférster), where they will serve their 
apprenticeship in the practical work of a forester, and 
at the same time receive instruction in the science of 
forestry. ‘They will be provided with board and lodg- 
ing in the family of the “Oberférster.” The director 
will from time to time see them, and they will occa- 
sionally accompany him on his tours of inspection. _ 

“During the remaining three half years the candi- 
dates will live at Hanover, where they will receive 
practical instruction in surveying, land-measuring, and 
road-making, and be taught those branches of the 
natural sciences and the science of forestry which are 
requisite for a forest officer in India. Certain portions 
of pure and applied mathematics will also be studied. 

“They will live either with the director or with an- 
other of the principal forest officers at Hanover; they 
will occasionally accompany these officers on their 
journeys, and will from time to time be sent to diffe- 
rent forest districts, to become acquainted with the 
different kinds of forests, and the various methods 
adopted for their management. Should such hereafter 
appear expedient, part of the time assigned to Hanover 
may be spent at a forest school or at an university, as 
may be arranged by the director. 

“ At the end of the course of training the candidates 
will be required to pass an examination in the subjects 
of their studies. 

“The cost of board, lodging, journeys, and instrue- 
tion has been estimated as follows: For the first year 
1000 thalers, for the second year 1500 thalers, for the 
last half year 750 thalers; total, 3250 thalers, or 
4877. 10s. 

Those candidates who are not acquainted with 
German, but possess a suflicient knowledge of French, 
will proceed to Paris and report themselves to one of 
the principal officers at the “ Direction Générale des 
Foréts.” They will first spend eight months in a forest 
district for practical training. By the 1st November, 
1867, they will proceed to Nancy, where they will be 
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received as students at the Imperial Forest school. 
The course is biennial, and closes on 1st September, 
1869. Before leaving they will be required to pass an 
examination in the subjects in which they have been 
instructed.” 








WELDLESS TYRES. 

Sour rolled tyres are becoming more and more 
generally applied. We hear their merits discussed in 
the office of the railway engineer, in the workshop of 
the steel-maker, and in the counting-houses of our 
great ironworks. Designs for tyre-mills are amongst 
the most recent productions of almost every mechanical 
engineering concern in the kingdom; and the order- 
books of successful constructors of | tyre-making 
machinery show an unpredecented demand for this 
class of machines. This 1s one of the many great results 
due to the introduction of the Bessemer process, 
which brought steel tyres into competition with iron, 
almost at an equality of price. Weldless tyres have been 
for some years ale from cast steel, and there are 
still many steel-makers producing and selling crucible 
steel tyres ; but when the price of such tyres, made by 
Krupp, or by Messrs. Naylor, Vickers and Co., varied 
between 60/. and 120/. per ton, the demand for them 
could not exceed very moderate limits; and even now 
that crucible steel is produced at a much more 
economical rate, they can hardly maintain their 
position against the cheaper Bessemer tyres. When 
the present period of doubt and prejudices as 
to the full reliability of Bessemer steel has past, 
the position held by the crucible steel tyres will 
become still more uncertain. The process of 
rolling tyres without weld has been found to 
afford so many advantages of manufacture that it has 
been recently applied to iron, so that at this present 
stage of transition we have tyres without weld made 
of crucible steel, of Bessemer steel, and of Yorkshire 
iron. The processes followed in making tyres differ 
considerably in different works, according to the varied 
experience and judgment of the leading authorities. 
At the Bessemer Steel Works, in Sheffield, the process 
patented by Mr. Allen is in use. It consists in ham- 
mering a large ingot into a cylindrical form, from which 
a number of short disc-shaped pieces are cut off under 
the steam-hammer. Each of these discs is reheated 
and punched in a manner much resembling Deakin 
and Johnson’s well-known punching process. A flat 
steel ring being thus obtained, the next operation is to 
widen the ring out under a steam-hammer upon an 
anvil, with a projecting nose or beak, which gives to 
the ring a conical section suitable to being afterwards 
transformed, by rolling, into the flanged conical shape 
of the finished tyre. The rolling-mill’ is on Messrs 
Galloway’s principle, and it finishes the tyre from the 
forged ring at one operation. With smaller tyres Mr. 
Allen does not go through the expensive process of 
punching from the solid, but casts the ingots in the 
shape of two or three superposed conical rings. The 
construction of the ingot moulds for that purpose is 
very ingenious, and has been arrived at by a great 
number of experiments, surmounting gradually the 
numerous difficulties and obstacles which presented 
themselves. The conical rings, when cast in this 
manner, only require to be hammered once, and can at 
the second heat be finished in the rolling-mill. At 
Crewe works the ingots for tyres are cast in the form 
of solid short cones, which are afterwards hammered 
by Mr. Ramsbottom’s duplex hammer acting on the 
point and base of the original cone. The result is a 
solid conical dise condensed very much in its central 

ortion, and this, after being punched through 
in the centre, is ready for the rolling-mill. The 
latter, constructed by Mr. P. R. Jackson, of 
Salford, is one of the most complicated designs in 
existence. It finishes the tyre at one heat, but in 
several successive operations, the tyre being. passed 
through several grooves in succession. The Atlas 
Works, in Sheffield, produce a conical ring with a 
flange under the steam-hammer, so as to lessen the 
work of the rolls. This is done upon an anvil carry- 
ing two projecting noses, one oneach side. Two tyres 
are operated upon simultaneously, one tyre being 
placed with its face towards the inclined side of the 
anvil, the other with the flange in that direction. The 
hammer carries a swage, shaped to the joint figure 
formed by the outlines of the two tyres in their rela- 
tive positions, and operates upon both at the same 
time. The two tyres are afterwards exchanged in their 
positions, and the hammering completed, one tyre 
always acting as a guide for the hammer in its opera- 
tion upon the other. Mr. Rowan, in Glasgow, em- 
ploys a double process of rolling in two mills, the first 
acting as a “ breaking-down” mill, and the second mill 





finishing the tyre from the ring produced by the first. 
This saves a great part of the hammering process, for 
which it substitutes the action of the breaking-down 
mill. With the aid of a double rolling process, tyres 
can be entirely finished from cast’ rings with- 
out hammering, and it is only a question of opinion as 
to the quality of material produced which leads to the 
ee of either hammers or rolls. ‘The rolling- 
mills constructed by Messrs. Collier and Co. also work 
upon the principle of double action. Messrs. Firth 
and Sons, of Sheffield, are making crucible steel tyres 
from annular ingots with a mill of the’ latter kind. 
The makers of pot steel tyres, as a rule, try to 
balance the greater prime cost of their material by 
casting it into such a form as to allow of its being 
finished with little additional labour. The process of 
steel-casting followed by Messrs. Naylor, Vickers, and 
Co., which was originally introduced into their esta- 
blishment by Mr. Mayer, of the Bochum Works, in 
Prussia, and which seems to have been much improved 
since, enables them to produce tyre rings direct from 
the crucible, and these rings can be at once finished. in 
the rolling-mill. The method of casting is kept strictly 
secret both at Bochum and at the Sheffield Works; 
but its main principle is said to consist in casting into 
highly-heated onal which are allowed to cool down 
very gradually, so as to temper and anneal the metal 
during the process of setting. The method by which 
Krupp’s tyres are made is called in Germany “ a public 
secret ;” that is, it is known to everybody, yet not 
acknowledged by Mr. Krupp or his salhedaak repre- 
sentatives. It is not likely to differ much from Mr. 
Bessemer’s mode of production, except in trifling 
details. The method formerly in use was_illus- 
trated by some specimens at the London Exhibi- 
tion in 1862. The tyres were made from a square 
bloom of hammered cast steel, which was drilled 
through, when cold, in two places, these holes forming 
the ends of a mortice cut into the solid block. The 
steel block was subsequently reheated and widened 
out into a circular shape under the hammer, after 
which it was rolled. As this process is both inferior 
and more costly than the modern methods described 
above, it is not to be supposed that so clever a manu- 
facturer as Mr. Krupp should have continued it much 
longer. It is even probable that in 1862 Mr. Krupp 
gave the world the benefit of admiring a process which 
he, at that time, had already abandoned and consigned 
to the history of the past progress of his establish- 
ment. The manufacture of tyres from solid rings, as 
now carried on in the principal steel works, has been 
found so convenient and economical that some iron- 
works have adopted it in preference to welding. The 
Low Moor Works make weldless iron tyres from 
punched blooms of their best iron, and the process is 
ound more economical than the method of welding 
tyres up from straight bars. Looking over the variety of 
processes just described for producing tyres, and com- 
paring the relative expenses in the manulacture and the 
differences of quality obtained, we cannot help arriving 
at the conclusion that both pot steel and iron tyres are 
doomed to disappear from the market. Railway tyres 
are now considered the most profitable article of 
manufacture in the Bessemer steel trade’; they pay a 
royalty of 3/. per ton to Mr. Bessemer, and with the 
more economical modes of manufacture now in 
practice it is not difficult to show that their present 
market price of 28/. per ton will come down, and be 
reduced considerably at no very remote date. Against 
such competition there is nothing left for the makers of 
iron tyres but to lower the quality of their articles in 
order to be able to reduce their prices; and for the 
crucible steel makers to create prejudice against 
the quality of Bessemer steel.’ Both parties un- 
doubtedly are trying their best in the direction in- 
dicated; but the hopelessness of their task is becoming 
more clearly sensible day-by day. It is not too much 
to say that there is a strong probability that in a few 
years the manufacture of crucible steel tyres will be as 
little carried on in this country as the making of 
charcoal plates is at the present day. 


PARKER’S STEAM-AND AIR ENGINE. 

Durtna the last two or three years public attention has 
several times been directed, by paragraphs and letters in various 
papers, to the system proposed by Mr. James Parker, of Cam- 
berwell, of working engines by mixed steam and air, which 
system was applied by Mr. Parker to the propulsion of a small 
road locomotive some time ago, and which has, more recently, 
and in a modified form, been used by him for propelling a small 
vessel on the Thames. Notwithstanding the partial publicity 
which has attendea the trials of the road engine and the boat 
above mentioned, however, little or nothing has ever been made 
known about the system upon which they were worked; and, 
until the publication in our journal last week of Mr. Parker's 
letter, giving an account of the manner in which his steam and 














air jets are arranged, we believe that but few engineers had any 

ea of the manner in which the mixture of the steam and air 
was effected. In order to render the details of the system still 
more clear, we this week supplement Mr. Parker’s letter by the 
publication of an engraving showing the jet arrangement; and 
we intend next week to give further illustrations representing the 
road engine already referred to. 

According to Mr. Parker’s system, the steam from the boiler, 
instead of being conducted direct to the eres of the engine 
to be worked, is led to a pipe furnished with a number of 
branches, these branches being formed of thin metal, and being 
each perforated with a row of holes jy in. or less in diameter. 
The number of the branches, and the number of the perfora- 
tions in each branch, of course depend upon the power of the 
engine to be worked. In our engraving four branches are 
shown, and each of these is 1} in. in diameter, and is perforated 
with fifty holes. Opposite the branches just mentioned, are 
placed at a short distance a series of receiving pipes, these pipes 
being provided with air nozzles arranged one opposite each hole 
in the discharging branches. In the arrangement shown in the 
engraving, the four. receiving pipes are each 2}in, in diameter, 
and they are connected at their lower ends with a 5 in. pipe, 
which carries the mixed steam and air to the superheating re- 
ceiver, from which it is conducted to the engine to be driven. 
Each of the perforated discharging pipes is connected to the 
main steam pipe by a stuffing-box, as shown in the engraving, so 
thatit can be readily turned on one side for the purpose of ex- 
amining or clearing the discharging orifices, or can be easily re- 
moved and replaced by a spare tube in case of accident. Each 
branch is also furnished with a blow-off cock, which enables any 
scale which may have been brought over by the steam to be 
readily blown out. 

The action of this arrangement is as follows:—Kach jet of 
steam, on issuing from the discharging pipes, passes through a 
short interval of air before entering the corresponding receiving 
nozzle, and it consequently draws into the latter a certain pro- 
portion of air, which is carried forward and compressed by the 
action of the steam, aud is eventually forced into the receiving 
pipe. The proportionate quantity of air thus mingled with the 
steam, and the extent to which it is compressed, depend upon 
the pressure of the steam employed, the relative size of the 
steam jets and air nozzles, the distance through which the jets 
of steam have to pass before entering the nozzles, and tie shape 
of the latter; and Mr. Parker has tried very numerous experi- 
ments to determine the best arrangements and popereens to be 
adopted. In some of his earlier trials, Mr. Parker fitted each of 
the discharging orifices in the steam branch pipes with a short 
tube or jet, but it was found that the effect of the discharge from 
these jets was very inferior to that obtained when the discharge 
took place through a hole in a thin plate, and the latter plan has 
consequently now been adopted. As regards the pressure of 
mixed air and steam attainable with a jet of the latter of a given 
pressure, we may quote three experiments made by Mr. Parker 
with a steam jet ,\, in., and a receiving nozzle $ in. in diameter. 
With a steain pressure of 501b. per square inch, a maximum 
pressure of 381b. per square inch was obtained in the receiving 
pipe; and when, by allowing the mixture to escape from the latter, 
this pressure was reduced to 201b., there was no back flow 
through the receiving nozzles. When the pressure of steam was 
40 lb., the maximum pressure obtained in the receiving-pipe was 
29 lb., and the pressure at which no back flow took place 18 lb., 
whilst, when the pressure of the steam used was reduced to 
30 1b., the two pressures just mentioned obtained in the receiv- 
ing-pipe were 241b. and 13 lb. per square inch respectively. In 
the experiments just referred to, Mr. Parker unfortunately did 
not ascertain the exact quantity of air taken in by the expendi- 
ture of a given weight of steain, and compressed to the pressure 
at which there was no back flow through the air nozzle; but 
other experiments made by Mr. Parker tend to show that the 
work which the mixture of air and steam is capable of per- 
forming in an engine is about double that which could be ob- 
tained from the use of the steam direct without the employment 
of the jetarrangement. Of some of these experiments, made on 
the road locomotive already referred to, we shall give further 
particulars next week, when describing that engine. 

We have already stated that. the mixture of air and steam 
collected by the receiving pipes is conducted through a reservoir 
or receiver on its way to the engine to bedriven. ‘This reservoir, 
which is not shown on the engraving, is employed for the pur- 
pose of superheating the mixture of air and steam, and it is by 
preference placed in any convenient situation where it can be 
heated by the waste heat from a boiler or other furnace. If, 
however, such a receiver cannot conveniently be arranged, then 
the pipe for the mixed steam and air may be carried through a 
flue, or disposed a coil in the smokebox of the boiler before being 
led to the engine. 

When the mixture of steam and air, instead of being employed 
to drive an engine, is used for supplying water to jets to be em- 
ployed for the propulsion of a vessel, the arrangement above de- 
scribed is somewhat modified. Instead of the mixture being con- 
ducted from the receiving nozales intoa superheater, it is led into 
areservoir containing water, and passed through the latter. By 
this means the steam and air are separated again, the former 
being condensed, and thus furnishing a supply of hot feed water 
for the boiler, aud the latter being led from the condensing reser- 
voir by a pipe communicating with the arrangement by which 
the supply of water is furnished to the propelling jets. ‘This 
arrangement merely consists of a aed of tanks situated low in 
the vessel, so that when they are p aced in communication with 
the external water, they are filled by gravitation. These 
tanks are alternately filled by so placing them in communication 
with the external water, and emptied by allowing the compressed 
air to act upon the surface of the water contained in them, the 
water-inlet pipe to each tank being closed when the air is admitted 
to the latter, and the water being expelled through tie jets by 
which the propulsion of the vessel is effected. ‘The compressed 
air is admitted to each tank alternately by means of a simple 
slide valve, this valve being so proportioned that the air begins 
to be admitted to the one tank before it is entirely shut off from 
the other. ‘The whole arrangement in fact forms a pair of single 

cting pumps with air pistons, the tanks representing the two 


rre. : 
' In his letter, last week, Mr. Parker stated that, with an 
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arrangement similar to that just described, a jet of steam at a 

pressure of 65 lb., issuing through an orifice y'; in. in diameter, 
in a thin plate, and receivéd by an air nozzle ¢ in. in diameter, 
placed at a distance of ,'; in. from the steam-jet aperture, would 
maintain a jet of water 1 in. square, issuing at a speed due to a 
pressure of 4]b. per square inch. A pressure of 4 1b. per square 
inch is equal to a head of 9.2 ft., and this would give a velocity 
of efflux through the jet (neglecting friction) of a little over 24 ft. 
per second. Taking the rate of discharge as 24 ft. per second, 
the quantity of water delivered through the Lin. square jet 
would be 4th of a cubic foot, or 6.2 lb. of water per second ; and 
6.2 lb. of water per second, raised to the height of 9.2 ft., would 
be equal to the exertion of 6.2 x 9.2 x 60=34,224 foot-pounds of 
work per minute, or rather more than a horse power. Mr. 
Parker also stated in his letter that the jet of steam yin. in 
diameter, supplied at a pressure of 65 lb. per square inch, will 
require the evaporation of only 14 gallons of water per hour to 
supply it; and, under these circumstances, the result above- 
mentioned is certainly extremely good, particularly when it is 
considered that the steam condensed in the intermediate reser- 
voir furnishes a good supply of hot water from which the boiler 
can be fed. 

For the purpose of propelling vessels, Mr. Parker’s experi- 
ments have so far shown it to be desirable to supply the jets 
with water under a low pressure. For working an engine Mr. 
Parker prefers to use a mixture of steam and air at a pressure 
of about 15 Ib. per square inch, and in all cases he finds it econo- 
mical to use as high a pressure of steam for the jets and de- 
livery apertures of as small a diameter as the necessities of prac- 
tice wil cory The comparatively low pressure of the mix- 
ture employed for working engines is attended with a certain 
amount of disadvantage, as it entails the use of a larger cylin- 
der than would be necessary under ordinary circumstances, in 
the case of an engine driven by steam. If, however, the 
economy attendant upon the employment of the mixed air and 
steam system be as great as Mr. Parker’s experiments have 
led him to suppose, the increased size of cylinder necessary 
would prove only a minor evil. Altogether we believe that 
there is much in Mr. Parker’s plan worthy of the close atten- 
tion of engineers, and we much wish that the system may be 
fully tested, and all advantages which it may possess placed be- 
yond a doubt. A series of indicator diagrams taken from an 
engine driven by the mixed air and steam, accompanied by care- 
ful notes of the speed at which the engine was worked, and the 
quantity of water evaporated, would at once give the means of 
comparing Mr. Parker’s system with the ordinary method of 
using steam, and it is to be hoped that such data, which might 
be so readily ootained, will ast be long wanting. 


THE PROPOSED LIVERPOOL FERRY-FLOAT. 
To tHe Epiror or ENGIN«cerine. 

Sir,—Several weeks ago you published a plan and description 
of a ~~ ferry-float, or floating bridge, for communication 
between Liverpool and Birkenhead. In a later number of your 
valuable journal appeared an extract from a letter addressed by an 
** Engineer” to the Times in regard to this subject, setting forth 
the value of such means of shore and shore communication for 
vehicles of all kinds. As perhaps a large number of your 
readers are not acquainted with the construction of the Ame- 
rican ferry-boats used for heavy goods traffic, I enclose a sketch 
of such boats in order that the advantage of such a system over 
the proposed mode may be easily — . 

It is certainly surprising that Liverpool, being in such close 
communication with America, should not only have done with- 
out real practicable ferry-boats for foot-passengers and carriages 
of all kinds, but should have proposed this very day a floating 
tub to ply on a river like the Mersey. Low speed, great danger 
of collision, and great inconvenience to the shipping are the 
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disadvantages of such a river ferry, while none of these attach 
themselves to the American system. 

Without taking the value of speed into consideration, it is 
obvious that vessels moving up or down the river have to be 
extremely careful, not only in order to avoid the ferry-float 
itself, but also to avoid the chains which are known to obstruct 


the passage for a certain distance abaft and forward of the | 


boat, but which can not be seen, particularly as the float itself is 
in a poor state to get out of the way. With a heavy traffic, 
collisions are sure to happen under such circumstances, and 
what will most likely be the consequence, besides the destruc- 
tion of property? Entire stoppage of the ferry traffic if, for 
instance, one of the poten should break. The same 
would take place if a vessel should anchor on, or drift across, the 
ferry track when under anchor. Vessels will drag their anchors 
sometimes, and will drop them, either for safety or other causes, 
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| in places where they ought not to. The American boats are nothin 

| less than ordinary steamers, while they offer easy transmission o 
passengers, goods, and rolling stock in general, not excluding 

’ ’ ’ 

railway carriages. The annexed sketch makes any description 
of those boats almost superfluous. The boats are steered from 
the so-called pilot-houses on the hurricane-deck; of the two 
rudders the forward ,one is kept locked during the trip un- 


locked after arrival of the boat, when in turn the other rudder 
is fastened. The steersman enjoys a clear uninterrupted view 
all around, and communicates with the engineer by bell signals, 
In the engraving, A is the carriage way; B the engine-room 
and boiler-room hatch ; C, the wheel openings, and D, the cabins. 
The landing bridge, or incline, which is hollowed out to the 
corresponding round of the vessel's deck, rests with its lower 
or waterside end upon a float which is quite underneath it, and 
only a few inches out of water; thus the carriages and foot- 
_—s land directly on the bridge itself, not touching the 
joat at all. To ensure a corresponding height of the bridge to 
that of the deck of the boat, when the latter is more or less 
deeply laden, a series of levers has been placed between float and 
bridge, worked by geared wheels from the bridge. The boat is 
held in its place by one chain at each side outside the footway. 
From the bridge extends a row of piles on each side the boat, 
nearly the whole length, spreading out as they extend into the 
river, forming the slip. 
I am, Sir, your obedient Servant, 
Romney-terrace, Greenwich, Hermann Dene. 
January 14, 1867. 


1 {Tae Mecuanicat Enereers.—The forthcoming annual 
meeting of the Institution of Mechanical Engineers, and of the 
date of which due notice will be given, will be held in the Con- 
servatoire des Arts et Metiers at Paris. 
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CURVILINEAR PLANING. 

THERE are very many cases in which it is desirable 
to be able to finish a curved metal surface by the pro- 
cess of planing, and the ordinary planing-machine has 
consequently from time to time. been supplemented by 
various contrivances, with a view of: fitting it for that 

articular kind of work. ‘The curved surfaces which 
fove to be subjected to the process of planing may be 
divided into two principal classes, the first including 
those articles in which the cut of the planing tool is made 
parallel to the curve ; and the second, comprising those 
in the direction of the cut, is at right angles to that 
of the curve, and the cutting tool consequently moves 
in a straight line. 

For executing work of the first-mentioned kind two 
plans have been in pretty general use for many years. 
According to one plan, the work to be planed, instead 
of being fixed directly to the table of the planing- 
machine, is placed upon a slide, which is capable of 
moving transversely upon that table ; and to this slide 
there is attached a radius-bar working on a fixed centre 
carried by a bracket from the main frame of the machine. 
The effect of this arrangement is, that as the table of 
the machine traverses to and fro the action of the 
radius-bar moves the slide across the table transversely, 
and the tool, whieh is fixed, consequently makes a 
curved cut upon the work, the radius of this curve 
being equal to the length, between centres, of the 
radius-bar by which the motion of the slide is governed. 
The plan just described is evidently only applicable 
for executing work which is curved to an are of a 
circle; but by the second method, above alluded to, 
curves which are not portions of a circle can be 
readily cut. According to this plan the work is fixed 
to the table of the machine in the usual way, but the 
box, carrying the tool, is left free to slide transversely, 
and its position is governed by a pin attached to 
it, and arranged to work in a curved guide or template 
bolted down on the table of the machine by the side of 
the work to be planed. It will thus be seen that, as the 
table with the work and template traverses under the 
tool, the latter is moved laterally by the action of the 
guide upon the pin connected with the tool-holder, and 
the shape of the cut made by the tool thus corresponds 








with the shape of the guiding template. In order to 
prevent jar it is best to make the guiding slot slightly 
tapered in the direction of its depth, and to taper the 
o- working in it to correspond, so that, by raising or 
owering the pin, it may be made to fit the slot with 
any desired degree of tightness, 

Of articles having curved surfaces, which it is desir- 
able to plane transversely to the direction of curvature, 
there are numerous examples. For instance, very 
many boiler fittings, such as clack boxes and brackets 
attached to cylindrical boilers, the bases of steam 
domes, &c., re to this class of work, and so do the 
castings fixed to the under side of the boilers of portable 
and.traction engines to form portions of the fore lock. 
It was for planing these last mentioned. castings that 
Mr. Aveling, the well-known pascne ye builder, 
of Rochester, devised the arrangement illustrated by 
Fig. 4 of the accompanying engravings, an arrangement 
that has been for five years in use at his works. It 
will be séen from the figure that the casting to be 
planed is bolted down to the table of a planing- 
machine, the curve of the upper surface of the casting 
being arranged transversely. The tool-holder is dis- 
connected from the screw giving it vertical feed, and, 
it being thus left free to slide vertically between its 
guides, it is connected by a radius-link with a fixed 
point on the crossbar of the head of the planing- 
machine. It will thus be seen that, as the tool is 
traversed by the lateral feed-motion across the work, it 
will, by the action of the radius-rod, be raised and 
lowered so that it shapes the surface of the casting to 
the form of an are struck with a radius equal to the 
length of the radius-rod, this length being made equal 
to the half-diameter of the boiler which the casting is 
to fit. 


An earlier contrivance for the same purpose is that 
patented by Mr. George England in 1861, and which 
is shown by Fig. 3. In this arrangement the tool, A, 
is held by the tool-box, B, attached to the radial arm, 
C ; this arm working on a pin, E, which is adjustable 
vertically by means of a screw and hand-wheel, D. 
Behind the radial. arm is placed a plate, F, which is 
furnished with a stud ,taking into a slot at the back 
of the arm; and this plate is shifted laterally by the 
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screw, G, giving the usual side-feed movement. The 
action of the arrangement will be readily understood 
by reference to the engraving, without further explana- 
tion. 

A radius-bar for controlling the position of the cut- 
ting-tool has been in some cases applied to lathes as 
oa as to planing-machines, and Figs. 1 and 2 show 
an arrangement of this kind which was brought into 
use at the Stratford shops of the Great Eastern Rail- 
way Company about the year 1860, for the purpose of 
turning the curved axle bearings employed by Mr. 
Sinclair on that line. The outline of the bearings in 
question is formed by the are of a circle, and the ob- 
ject of the arrangement shown in the figures is to 

uide the tool, so that its point describes this arc. 

he transverse slide, A, of the tool-rest has bolted to 
it the bar, B, the outer end of which is guided by the 
bracket, C, fixed to the saddle of the lathe. The bar 
B, has holes in it, in which can be placed a pin form- 
ing the centre upon which the radius-rod, F, works. 
The other end of the radius-link, F, is attached to a 
centre adjustable upon the bracket, E, attached to the 
angle plate, D, which is in its turn fixed to bed, G, of 
the lathe. As the saddle traverses along the bed of 
the lathe, the slide, A, is moved laterally by the action 
of the radius-rod, F; and, in fact, the movement of 
the tool is regulated in precisely the same manner as 
the arrangement which we have described as a ap- 

lied to a planing-machine by Mr. Aveling. The link, 
i is made of a pair of right and left-handed screws 
united by a long nut, so that its length can be adjusted 
to suit bearings of various radii of curvature. 








TesTIMONIAL TO Mr. Wittt1AmM Krrson.—On Monday 
last a testimonial, consisting of a handsome silver urn and 
stand and a silver salver, was presented to Mr. William 
Kitson, by the officers and employés of the Great Eastern Rail- 
way. The testimonial had been subscribed for mainly by the 
drivers and firemen of the line, and the dinner at which it was 

resented to Mr. Kitson was largely attended by them. Mr. 
<itson left the Great Eastern Railway a few months ago, after 
having been connected with the line for twenty-one years, and 
the speeches made by many of those present at the presentation 
on Monday testified strongly to the high respect and esteem in 
which he was held by those who had been employed under him. 
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CLEVELAND IRON. 
To rue Eprror or ENGINeeRING. 

S1r,—No reply having appeared in your last number to your 
correspondent “S.S.,” who inquired about “ Iron-smelting in 
Cleveland,” I beg to inform him that the Cleveland main bed of 
ironstone will on the average lose 25 per cent. by calcination ; 

That the raw stone thrown roughly into a heap will weigh 
about 1 ewt. per cubic foot, when not too wet ; 

That the calcined stone will, approximately, in a similar man- 
ner, weigh } cwt. per cubic foot when drawn warm from a kiln; 

And that the South Durham coke will weigh about 36 lb. per 
cubic foot. 

One ton of this coke, when made in the old round ovens re- 
presents as neur as possible 2 tons of coal ; but in flued coke ovens 
of improved construction, where all possible advantage is taken 
in consuming the gas and smoke from this very bituminous coal, 
as much as 65 per cent. of superior coke is got from the same 
coal. 

There is no doubt that a proportionate advantage cannot be 
got from avery high furnace, except the coke also be very 
strong; nor can there be any doubt but that the north-country 
coke is stronger than that in Wales, though, at the sume time, 
the Welsh coke no doubt can be improved. 

As tothe capacity of furnaces, Lean give “S. S.,” a case in 
point of two sets of furnaces working the same material, the larger 
ones having the advantage over the smaller ones of about 100° 
higher heat in the blast. In the small ones the material re- 
mains in the furnace about 30 hours, and consumes at the rate 
of 27 ewt. to 28 ewt. of coke per ton of iron. In the larger 
ones, the material remains about 48 hours, and consumes from 
21 ewt. to 22 cwt. of coke per ton of iron, the quality of the 
pig being superior in the latter. 

The limestone used in Cleveland is principally the carboni- 
ferous or mountain limestone, from Weardale, in Durham, of 
the following composition : 

per cent. 
Carbonate of lime... 93.72 
Carbonate of magnesia 
Peroxide ofiron ... 
Alumina 
Silicious matter 
Moisture 


3.63 

0.235 

0.83 

1.76 

009 

100.26 
limestone without any soil 


this being from clean samples of 
sticking to it. 

Calcined limestone is used in only a few cases in Cleveland 
with a certain advantage, but which advantage is smaller in the 
large furnaces than in the smaller ones. 

There is no standard of charge adopted in Cleveland. It 
varies from 1 ton to 2 tons of coke, with ironstone and limestone 
in proportion. - 

With reference to Mr. Gjers’s calcining kilns there is no diffi- 
culty in adapting them to a locomotive incline; indeed, a set of 
six such kilns in a row are so supplied at the Glazedale Iron- 
works simply by putting up a retaining wall at one end, the 
kilns themselves being strong enough to carry any locomotive 
of reasonable weight ; indeed, the whole of the kilns at present 
at work are supplied from large trucks, weighing in the gross 
15 tons to 16 tons, which are run over the kilns, and the 10 tons 
of stone tipped at once through bottom boards. 

These kilns cannot as yet be suid to be the type used in 
Cleveland, as here are to be found plenty of the masonry and 
brick kilns us1al in Wales. The first eight of these kilns were 
only started at Linthorpe Ironworks in August, 1865, and the 
best recommendation to the kilns is that already twenty-eight of 
them are at work, supplying sixteen blast furnaces, all giving 
every: satisfaction. 
I am, Sir, yours, &e., 

Middlesboro’-on- Tees. Iron. 

P.S. For “S. S.’s” satisfaction, I beg to subjoin an analysis 
of Cleveland blast-furnace slag. Colour being light grey, frac- 
ture stony, iron grey foundry : 

per cent. 

32.81 
23.40 

0.33 —.26 met. iron 
0.18 
34.90 

7.46 

. slight trace 
1.78 


Silica 
Alumina 
Protoxide of iron 
Protoxide of manganese 
Lime 
Magnesia ... 
Phosphoric acid 
Sulphur 


100.86 


THE “EHRHARD PATENT WEIGHING- 
APPARATUS.” 
To THe Eprror or ENGINEERING. 

Sir,—Referring to the description of the above “ control appa- 
ratus” for weighing locomotives, tenders, and railway wagons, 
&c., which recently appeared in your valuable paper, we beg to 
say that we are the sole agents for the “* Ehrhard” apparatus in 
this country, Mr. Richard Hartmann, of Chemnitz, the eminent 
locomotive engineer, being the proprietor of said patent. 

Certain alterations having to be made in the apparatus 
make it efficient for the double-headed rails in use in this 
country cause us to delay its introduction for the present. 
Meantime, we shall be glad to show a set of six of the w eighing- 
apparatus to any one who may feel interested in this valuabl 
invention. 

Trusting you will kindly insert this letter in an early number 
of your journal, 


to 


We are, Sir, 
Yours respectfully, 
James Scorr Anp Son. 
10, Tib-lane, Cross-street, Manchester, 16th Jan., 1867. 


Sream TenpERS.—We understand that the system of steam 
tenders is to be tested upon a large scale upon the Eastern Rail- 
way of France. 





HARBOUR OF KURRACHEE. 
To tHe Eprror or ENGINEERING. 

Srr,—I venture to say a few words induced by Mr. Webb's re- 
cent letter, in support of Mr. Walker's plans for improving 
the above harbour, which appears now to be in suspense, or put 
aside by other schemes, or blown about by every wind and doc- 
trine. Mr. Walker’s plans were the result of long experience 
in various harbours that came under his professional review ; 
and if they had been executed without delay, and the bar had 
been harrowed by steam during the ebb tide (as has been 
practised by Mr. Fowler in another place), there is no doubt the 
temporary increase of the bar might have been prevented, and 
its gradual deepening insured, even so as to render a scouring 
basin unnecessary. Afscouring basin is not always successful ; wit- 
ness the attempt at Lowestoft, owing to the mistake 
committed in taking in muddy sea water at high water, and 
shutting it in until the time ot low water, and, during the time 
the tidal water was so shut in, the mud held in suspension 
subsided to the bottom, and remained as is usual in the process 
of warping, and in time it did actually warp up to a considerable 
extent; on the other hand, fresh water should have been taken 
from the adjoining inland river, but this would have been an 
infringement upon the rights of Yarmouth harbour, which, with 
all its conservatism, is now become a mere fishery and coasting 
coal port. 

Thus the dog-and-manger principle has tended to restrain the 
full development of Lowestoft harbour, by restraining the 
depth of water which could have been obtained, if fresh clean 
water had been supplied to the scouring basin, instead of filthy 
salt water. 

That scouring basins and sluicing have answered is undeniable ; 
witness Rams gate, Dover, Sunderland, Birkenhead, and others in 
England and Scotland, and, of course, some of those named 
by Mr. Webb onthe Continent; but with the immense power of 
fresh water at Kurrachee, and constant steam-harrowing at 
ebb tide, 1 see no fear of a good depth of water over the bar 
being obtained, with the full completion of Mr. Walker’s plans. 
But to suppose that harbour works can be laid aside and taken 
up when desired is sheer nonsense, though it has been acted upon 
in several instances under my notice with disastrous results, 

The attention I have given to this subject since 1826 must be 
my apolvgy for troubling you with this. 

I am, dear Sir, 
Yours faithfully, 
W. Tuorotp, for 40 years M. Ins, C.E 

Norwich, January 16th, 1867. 


THE WOLVERTON SHOPS. 
To tue Eprror ENGINEERING. 

Stm,—Can any of your correspondents inform us as to the 
intentions of the directors of the London and North-Western 
Railway with respect to their contemplated alterations at Wol- 
verton and Crewe? It was given out by Mr. Moon some three 
years ago that they had determined upon the removal of the 
locomotive department from Wolverton. As yet there are no 
signs of such a change, and it is being currently reported that 
the company are about to reoccupy their late premises at Saltley 
for carriage repairs, and many have thus been led to believe 
that the original intentions of the directors have been reversed. 
I should hardly imagine that this is a matter which requires to 
be kept secret, and could correct information be given, it would 
be received with great satisfaction here, as it would tend to 
settle the minds of many employés at this place. 

Yours truly, 
WoLvVERTON, 


oF 


Stantonbury, Wolverten, 
Jan. 14th, 1867. 


FLOATING BRIDGES. 
To tue Eprror or ENGINEERING. 

Srm,—In your impression of ENGrnEERtNG of January 4th 
referring to,the proposed floating bridge for the river Mersey, you 
give some general information respecting the Portsmouth float- 
ing bridge, built by our firm, and we think that some exact 
particulars as to the dimensions and scantling of this bridge may 
be interesting to your readers. 

The total length of the Portsmouth floating bridge is 100 ft., 
exclusive of the prows, which are each 30 ft. long. The total 
breadth is 60 ft., and the depth of hull is 6 ft. at the sides and 
under the carriage ways, and 12 ft. at the deck-houses, which 
extend the whole length of the bridg-, having waiting-rooms at 
each end, and forming engine and boiler rooms in the centre. 

The average thickness of the skin-plating is ,5, in. thick, and 
the angle-iron frames are 5 in. x 3 in. x ,", in., spaced 18 in, apart, 
and the rivets are }in. in diameter. 

There are two longitudinal iron water-tight bulkheads run- 
ning the whole length of vessel, and four transverse ones. ‘The 
deck-beams are 9 in. deep by 3 in., spaced on every other frame, 
and the vessel is strengthened longitudinally by stringer plates 
and wood-trussed beams. 

I'he engines are horizontal high-pressure condensing, having 
cylinders of 27 in. diameter and 3 ft. length of stroke, and there 
are two flue-boilers, each 5 ft. 9 in. diameter, with a flue 3 ft. 
7 in. diameter. 

The bridge is lighted at night by gas supplied from a gas- 
holder placed at one end of the bridge, which is filled once a 
day from the shore. ‘The bridge has been worked for two years 
most successfully, and is capable of conveying the heaviest 
trattic. 

Weare, Sir, your obedient Servants, 
LEWIS AND STOCKWELL. 
Barking-road, E. (near East India Docks, Blackwall), 
London, Jan. 18th, 1867. 


Dover to Catats.—The passage of 22 miles now occupies 
one hour and forty minutes by the night boats—say the Sam- 
phire. This is 13} miles an hour. 





[Jan. 18, 1867. 
LOCOMOTIVE ENGINES. 
To THe Eprror or ENGINEERING. 

Str,—Your correspondent ‘“ Tank Engine” cannot have seen 
the whole of the correspondence that has lately taken place on 
this subject, notwithstanding all he avers to the contrary, or 
he never would have penned the letter which appeared in your 
columns last week, nor would he have produced the diagrams 
which accompanied it, had he given the subject that considera- 
tion it really merits. I amas anxious as “ Tank Engine” or 
other of your correspondents can possibly be to have this 
most important question thoroughly discussed, having perfect 
confidence in the result being the adoption of the principle I 
advocate; but I must again request that your valuable space 
and my time may not be taken up with all kinds of unnecessary 
matter, whether right or wrong, that may be foreign to the sub- 
ject; and that when any point or points have been discussed, and 
arguments employed for or against, they should follow up such 
argument on either side, recognising what has been already said 
instead of stating as a fresh argument that which has already 
appeared and been disposed of. I wish it, therefore, to be under- 
stood that [shall only take notice of and reply to any corre- 
spondent who sets forth some new objection, or who attempts to 
prove that any of the great principles I claim for my system are 
based upon false premises. 

There are two distinct instances of what I justly complain 
in “ Tank Engine’s” letter, which he begins by disparaging 
me, as if to do so would help his arguments; and, although the 
latter are couched in very nice phrase, yet the object is appa- 
rently to throw discredit upon me. I allude to the words “on 
Fairlie’s system.so called,” as if I had no right to the title. 
“And he appears to me to err in claiming to be the sole inventor 
or advocate in making the whole weight of engines available for 
traction.” Now, I call this all foreign to the main question, as. 
on the one hand, it can matter very little to the principle what 
name it shall be called ; and, with regard to the other assertion 
it is simply as absurd as it is untrue. I havenever by word or 
deed made any such claim; on the contrary, I have recognised 
tank engines as a move in the right direction. This is clearly 
proved in the pamphlet which I wrote on “ Locomotive Engines” 
when my patent was published; and if “Tank Engine” will 
send me his address, I shall have much pleasure in forwarding 
him a copy, and if he will take the trouble to look over it care- 
fully, he will find not only his accusation unfounded, but the 
whole of the assertions set forth in his letter clearly and un- 
answerably explained. 

I know nothing whatever about the South Devon or Cornwall 
railways, and of course readily admit they are worked by 40-ton 
tank engines; but this I can assure your correspondents, that 
the shareholdere of these lines will not get rich on the dividends 
they receive. And if the engines are at all like the sketch 
given by “ Tank Engine,” I don’t wonder at the cost of the 
locomotive power being 13d. per mile. See how this compares 
with the London and North-Western Railway, which, according 
to the statement in the letter of your able correspondent, 
“ Tender Engine,” which appeared in your journal a few weeks 
ago (pages 415 and 416, November 30th, 1866), is worked at 
a cost of only 8d. per mile, or less than two-thirds the cost of 
the lines referred to by “Tank Engine;” and farther, 13d. 
being the cost of the locomotive power per mile, what must the 
cost of the maintenance of way be, which bears a relative pro- 
portion to the other? It must be something enormous, and the 
sooner the managers of these lines wake up to this state of 
things and dismiss for ever the 40-ton tank engines, the better 
for their reputation as managers, and certainly the better for 
the shareholders’ pockets, although, taking “ Tank Engine’s” 
own view of the case, these gentlemen are the last that should 
receive 2 moment’s consideration. ' For does he not say, with a 
great flourish of trumpets, ‘‘ Most of us are familiar with lines 
“on which tender engines are unknown, and tank engines only 
“ have been for years in use. Of these several are six-wheeled 
“coupled tank engines weighing 40 tons, all tractive.” Again. 
he says, ‘“‘ The South Devon and Cornwall railways, amongst 
‘‘ others, may be referred to as main trunk lines having been 
“* worked on this system since their opening ;” and he further 
adds, “ It has been stated that twin engines have been tried and 
‘ discarded as a system, but my experience is quite opposed to 
“such assertion. ‘The foregoing proves their satisfactory em- 
** ployment.” 

Let us see what this satisfactory employment is. I find 
during the month of December, the 100/. stock of the South 
Devon Railway ranged from 471., the highest, to 432. the lowest 
—considerably below 50 per cent. discount, and the Cornwall 
Railway 20/. shares, for the same month, ranged between 4/. and 
61, or 75 per cent. discount, If this is the result of a satisfac- 
tory employment of the tank engines, then of course I have 
nothing more to say, but mourn over such wasteful squandering 
of the shareholders’ money. " 

I find from the sketch of the twin-engines given by your 
correspondent, that each measures 25 ft. from end plate to end 
plate, and weighs 40 tons on a wheel base only 8 ft. between ex- 
treme centres, while the heaviest part of each engine, viz., the 
firebox and coal-bunker, extends 10 ft. behind the cent re of the 
trailing axle. Your readers will see at a glance that such an 
engine could not work on any line, therefore I need not attempt 
to prove it. In this case, “ Tank Engine” has misrepresented 
his favourite. 

One penny farthing per mile on the cost of the locomotive 
department seemingly being nothing in the opinion of * Tank 
Engine,” leads me to believe he has something to do with the 
South Devon and Cornwall Railways, where it would appear 
they can afford to spend 13d. per mile for this department alone. 
Notwithstanding this, however, 1}d. per mile amounts to about 
one-eleventh of the cost of locomotive working on the lines just 
mentioned, while it would be a little over one-sixth on the 
London and North-Western. 

It is simply ridiculous to allege “if it be said twin engines 
require two enginemen and firemen,” and then “ freely admit it,” 
and to follow this up by ‘contending that in practice it will 
‘“‘be found that Mr. Fairlie’s double engine cannot be safely 
“worked by one engineman and fireman.” Pray look at his 
sketch of the twin engines. Surely if ‘‘'Tank Engine’s” expe- 
rience of the lines he mentions is so great as he would lead us 
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to suppose, he could inform us whether the twin engines are 
worked by one engineman and fireman, without putting it as he 
has done. “If it be said, &c.” 

My reply to that portion which bears on my engine is that 
one of these engines has been working for the last twelve months 
on the Neath and Brecon Railway, with one engineman and fire- 
man, and it would be just as reasonable to put two men to drive 
one horse, each having hold of the reins, as to put two engine- 
men and firemen on any of my engines, which have but one re- 
versing lever, one regulator, one water gauge, &c., precisely as 
in an ordinary single engine. 

The remaining portion of “Tank Engine’s” letter is full 
of assertions, such as that “ the twin engines are infinitely supe- 
rior to my engine for all purposes,” a simple repetition of “ Beta’s” 
assertion, and, in like manner, not giving one single practical 
illustration or reason. 

“Tank Engine” should carefully read over my reply to 
“ Beta,” that appeared in your journal, page 486, 21st last 
December, which he will find practically sets aside all his as- 
sertions. 

Before concluding this letter I would ask any practical loco- 
motive engineer to imagine the effect that would be produced 
on the engines and permanent way by working two such en- 
gines as shown in “ Tank Engine’s” letter, having an 8 ft. 
wheel base, with a firebox and bunker extending behind the 
trailing axle 10 ft., jerking and pitching at a speed of twenty 
miles an hour; all that I can say is, I should not like to be the 
engineman or fireman. 

“Tank Engine ” will greatly oblige if he will inform me how 
the forty tons is distributed over the three axles, and the dis- 
tance allowed for clearance between the top of the trailing axle- 
boxes and frame, on the receipt of which I shall perhaps be able 
to give him a little information that will clear his perception 
respecting the advantages of my principle over the twin engine. 

I remain, Sir, 
Your obedient Servant, 
56, Gracechureh-street, London, toBERT F, FARwie. 
January 15, 1867. 
LOCOMOTIVE ENGINES. 
To tHe Eprror or ENGINEERING. 

Srr,—Having read with considerable interest the recent corre- 
spondence on locomotives, I beg you will allow me a small space 
to offer a few remarks on the subject. In last week’s number, page 
43, your correspondent, “ Tank Engine,” says two tank engines 
properly coupled together, by means well known, offer the 
identical advantages claimed by Mr. Fairlie’s system. I think 
he has not made himself thoroughly acquainted with that 
system, or he would have formed a very different opinion. In 
my experience I have never, nor do I think he has, seen a tank 
engine with the weight equally distributed over all the wheels: 
this might be done with a certain quantity of water and fuel on 
starting a journey ; but as these get used up, that equilibrium so 
much required disappears, and with it the steadiness of the 
engine, while, by Mr. Fairlie’s system, this variation cannot 
possibly occur, as the whole weights of boiler, tanks, water, and 
fuel, rest upon three points on each bogie, and are arranged in 
such a manner that any increase or decrease of weight cannot 
affect one wheel more than another. This, with the swivelling 
of the bogies, does not only contribute to the steadiness of the 
engine, but effects a very considerable saving in wear and tear 
of the permanent way, and increases safety by reducing the 
liability to running off the line. 

As to Mr. Fairlie’s engine being adapted for special work 
only, this is a mistaken notion. I have had the opportunity of 
riding on the foot-plate of one of his engines, while running 
over very bad roads, points and crossings, and sharp curves, and 
certainly there was no perceptible difference between that and 
running on a straight line; nor could I see that the driver and 
fireman’s duties were in any way increased, 

‘* Tank Engine ” seems to think there is an advantage in con- 
necting two small engines together for special work, which are 
capable of being disconnected in a few minutes, and so made 
available for regular traffic; if so, why use heavy engines at all? 
If convenience is any consideration, [ should prefer an engine 
which is adapted for any emergency, one which will only call 
into requisition two men instead of four, that will take either 
a heavy or light load, and run quick or slow, as required. 

Of the economy to be effected on the permanent way by 
using Mr. Fairlie’s engine there can be no doubt; take, for in- 
stance, his engine with two bogies on eight 6 ft. wheels, four 
cylinders 12 in. by 20in., and a four-wheel coupled tank engine 
of the ordinary type, with 6 ft. wheels, and two cylinders 17 in. 
by 20in. Let the four-cylinder engine weigh 52 tons, and the 
other have the same weight on her driving wheels, the traction 
power with the same pressure would be equal; the former would 
have four tons on each wheel, while the latter would have eight, 
but would require to weigh eight tons more to put sufficient 
weight on the leading or carrying wheels. Either of these engines 
would be well adapted for passenger traffic, but Mr. Fairlie’s 
engine would certainly be the most economical and safe. 

It may be said that there are more parts in the working gear 
to get out of order; if so, they are much lighter, and offer less 
resistance to the steady working of the engine, and consequently 
increased safety at high speeds. 

There are many more important points to be discussed in Mr. 
Fairlie’s engine which, I trust, will be taken up by those who are 
much better able to explain them than 

Your obedient Servant, 


January 12, 1867. Boats ENGINE. 





LOCOMOTIVE ENGINES, 
To Tue Eprror or ENGINEERING. 

Srr,—It may be interesting to those of your readers who 
have followed the able and temperate discussions in your pages 
on Mr. Fairlie’s locomotive to know that there were in the year 
1862 (and probably are still) two tank engines working on the 
line of railway between Naples and Cava, with boilers con- 
structed with a central firebox, two barrels and two sets of tubes, 
and achimney at eachend. If I remember right, there are two 
internal fireboxes, and the general arrangement is something like 
this sketch. ‘The engines are very light, and there are only two 





Pairs of wheels, which are coupled ; the cylinders—one pair only— 
are outside, as is the valve gear. They were designed and 
built by Mr. Pattinson, the locomotive engineer of the line, whose 
Object probably was simply to obtain a well-balanced tank 
engine on four wheels without excessive overhang. Water-tanks 
are placed on each side of the boiler barrels, and coke is carried 
in sacks on the footplate. 








structed does not detract in the least from any merit due to Mr. 
Fairlie for his ingenious arrangements, but it seems only fair to 
Mr. Pattinson that the fact should be known. 

As much has been said on the subject of coupling two tank 
engines together, I may observe that there isa patent in exist- 
ence for coupling them together back to back, soas to be under 
the control of one set of handles, the boilers being also con- 
nected. 

Iam, &e., 


January 14, 1867. L. E. W. 


SUBMARINE TELEGRAPH ENGINEERING. 
To tue Eprror or ENGINEERING. 

Sir,—In your summary of telegraph engineering in 1866, in 
a recent issue, you state that the successful laying of the 
Atlantic telegraph cable “may be briefly summed up as due, 
“ firstly, to the design of the cable, which appears well suited 
* for the operation of laying.” 

I beg leave to express the opinion that there was another 
reason for success after reasonable strength of the cable and the 
aid of the great ship, which was that of favourable weather. 
In ‘fact, in the entire absence of paying-out machinery of a 
nature to neutralise the evil effect of unfavourable seas which 
characterised the expedition, good weather was essential, and 
the great ship a wonderful convenience. 

It is certain that the most, if not all, of the damages to the 
cables, in their several attempts at laying them, were from 
violence, and the complete fractures could not have been avoided 
by any peculiarity in their construction. 

Notwithstanding, you seem to think that the cable of 1858 
was more neglected as to testing its qualities during manufac- 
ture than even any of its predecessors, I believe it was always 
claimed by the company that their respective cables were of 
the most perfect descriptions; and it is certain that they tele- 
graphed through them satisfactorily up to the time of the 
fracture of either whilst laying them, and they surely did not 
aim at the construction of a cable for Transatlantic use that 
would have been inferior to any that were previously laid in 
smaller seas, and are yet in good order. 

Several breaks outright of cables, strong enough for success- 
ful laying with proper appliances, have occurred during the 
several attempts at the performance. The experience of 1857 
developed the fact that to let off the cable at too steep an angle 
was almost certain destruction to it, in case of the pitching of 
the ship, and although allowing it to drop in the sea at greater 
distance reduced the danger partially, the peculiarity of brake 
then used for limiting the egress of the cable became another 
source of difficulty. 

The brake was worked by a man at the strap-lever, whose 
duty it was, when the ship was pitching, to ease it, “as she 
dropped in the swell,” in order to relieve the cable in anticipation 
of the rise of the stern. It was to the improper manipulation of 
this machine that the fracture of the 1857 cable was attributed. 
The brakes subsequently used, the last and supposed best of which 
was the ‘‘ Appold,” were automatic in their action, except the 
adjusting of the resisting weight to suit the varying depths of 
the sea, and this was done by hand. This system would serve 
very well even in rough weather, if provided with some ap- 
paratus beyond it for neutralising the effect of a heaving vessel 
or the violence of waves upon the cable, which even the Great 
Eastern should not have been without. 

Almost any boy who has practised fishing with a floated line 
may comprehend the dangers to the cable in a rough sea when 
he recurs to the resistance by the water to his slender line on 
his attempt to suddenly pull up that portion of it that hung 
sunken between the float and the end of his rod. 

But in the several attempts at laying the Transatlantic cables 
there was no liberating mechanism employed, but, on the con- 
trary, a contrivance that was worse than nothing, the nature of 
which the following figure will illustrate: 

The line A B represents the cable on its way from the hold of 
the vessel around the drum, ¢, that has revolving with it the 
brake-whee], the movement of which is limited by the weight, 
w, thence over pulley or shieve, d, under, e, and over, f, on its 
way overboard; ¢ bears the dynanometer, which, though revers- 
ing the direction of their resistances, like the fulcrum of a scale 
beam supporting an equivalent resistance to the weights on both 
ends of the beam, is also equivalent to the strain on both d and 





Jf, or, in mechanical effect, equal to double the weight of cable 


overboard. (This can be followed without a diagram.) 

As there are superior methods of indicating the weight of 
cables overbvard, it is a wonder to many that this should have 
been a favourite plan for use even in smooth waters. Its dead 
weight was some hundreds of pounds, hanging upon two bear- 
ings, over only one of which came the variable forces that lifted 
or dropped it. 

The first resistance to the cable in a sudden jerk is on the first 
turn over pulley, f; then the heavy weight, whose inertness 
refuses to leave its position in the reverse ratio to the prompt- 
ness of action against it; next, and an additional resistance to 
the movements of the cable is in pulley d, and, lastly, the drum, 





e, which must overcome another weight, w, the sluggishness of 
which is favoured by the friction strap. 

It will thus be seen that the effect of all this in principle 
forms a mechanical equivalent to letting off the cable, as far as 
sudden jerks are concerned, with an even movement as if it 
were being unwound from a heavy momentum wheel, such as is 
ordinarily applied to a steam engine to carry the crank over its 
dead points. To the common observer the movements of the 
cable from the maehinery would appear very uniform, and 
nothing short of an actual fracture would convince any one un- 
familiar with the principles in the case that all was not right, 
and then the probability is that the cause of the damage would 
be considered due to a weak spot in the cable. 

_ Again, you attribute the successful grappling of 1866, in ad- 
dition to efficient power and the advantages of the Great Eastern, 
to a peculiarly constructed grappling rope. If you will refer to 
the history of the grappling process of 1865, you will find that 
tlie loss of the cable was from its own parting at an indicated 
strain much greater than its own weight, and the slow friction 
against the water imposed upon it in pulling up. In this case, 
— nothing short of some mechanical device for relieving 
the cable from overstrain would have saved it, and this they 
did not possess in 1865. 

Including the preli 'y experiments of 1857, there have 
been a number of actual fractures, which I think it would be 
useless to contend were not the result of violence, that no par- 
ticular construction of cable could have supplied adequate 
strength to meet; and I think that it “ak be about as 
proper to attribute the safety of a hawser used in towing a ship 
in smooth water to some particular contrivance of the strands of 
the rope, as the successful laying of the Atlantic cable to any 
peculiarity in its construction. 

Iam sure that I am far from being alone in believing that the 
solution of success is fully explained in. Sir Captain James 
Anderson’s response to the meeting of the Liverpool Chamber 
of Commerce, where he is reported to have said, that “ they 
“ should not forget what they owed to a higher Power in having 
“ been favoured with suitale weather, without which success 
“ could not have been achieved.” 

Very respectfully, 
Tuos. SILVER. 

3, Newman’s-court, Cornhill, January 7, 1807. 





MR. RUMBLE’S ENGINE. 
To tue Eprror or ENGINERING. 

Str,—I have no desire to take from Mr. Rumble any merit he 
may be entitled to in respect to the design of locomotive 
engine recently published in The Engineer, but I think any one 
at all acquainted with the locomotive practice of this country 
must see a most remarkable similarity | sc the Great Nor- 
thern coupled express engines, designed by Mr. Sturrock, and Mr. 
Rumble’s. Saving the diameter and number of tubes (which 
would be found a decided failure), it seems almost identical in 
design, and I cannot say that, Mr. Rumble has improved the pro- 
portions. He has increased the cylinder power and boiler pressure, 
and decreased the heating surface, and I certainly cannot under- 
stand why, the tubes being increased to 2} in. diameter, the 
total heating surface may consequently be reduced one-third of 
what is considered necessary with 2in. tubes and less boiler 
pressure, If Mr. Rumble could get running experience with 
such an engine as he proposes, he would find a rigid wheel-base 
of 18 ft. 6in. a mistake, less than 1200 or 1300 square feet of 
heating surface a mistake (unless a working boiler pressure of 
100 lb. and a cut-off of about 4th would content him), and in 
a very few months his firebox would snow that 180 or 200 1b. 
boiler pressure was also a mistake, if he could get such a pres- 
sure at all. However, my object in writing being merely to 
point out that, with one or two exccptions, any merit in this 
design of engine belongs to Mr. Sturrock, I will not further 
trespass upon your valuable space than to recommend any of 
your readers who may havea copy of The Engineer containing 
the illustration of this engine to make a note thereon, “* Copied 
‘* from designs by Mr. Sturrock, late of Great Northern Railway, 
“ Doncaster.” 

January 15, 1867. A. 








THE RUMBLE ENGINE AGAIN. 
To tHe Epiror or ENGINEERING. 
Dear Sir,—From Saturday until this day at noon I have 
been confined to my room, and hence unable to attend to my 
rofessional duties, let alone to review your uncommonly “ Down- 
Jast” production of last week. I hope, however, to find time at 
an early date to take your remarks of WHAT WONT DO, and 
your remarks of WHAT WILL DO in locomotive practice, as 
shown by your engraving of the Great Northern engine in last 
week’s impression. Faithfully, &e., 
T. W. Rumete. 
5, Westminster-chambers, Victoria-street, S.W. 
January 17, 1867. 

{Mr. Rumble sends us, by a later post, a long comparison of 
the dimensions of his imaginary engine with those of the Great 
Northern express engine, illustrated in our last number. After 
reading the letter signed ‘* A.,” and which we publish above in this 
column, none will wonder if, in many respects, the dimensions as 
well as the designs are much the same, with the exception, of 
course, of the number and size of the tubes. There is no occa- 
sion for our printing this comparison, for the engine made by the 
Yorkshire Company is but one of a class of which many had 
already been made from Mr. Sturrock’s designs, and any agree- 
ment between them and Mr. Rumble’s would but show how 
closely the latter gentleman had been copying,—always except- 
ing the number and size of his tubes, which, we are sure, are 
wholly original with him. We may just inform Mr. Rumble 
that the “ designs” with which he has deceived the press are not 
of the least interest, now that it is well known that they were 
made merely to fill up his own leisure, and that no railway com- 
pany will adopt them. He, apparently, sees no impropriety in 
advertising himself, and{that with the aid of a false pretence; for 
the statement which he had encouraged two engineering journals 
to adopt, and along with which Zhe Engineer freely endorsed 
his astonishing theory of heating surface, turns out to have been 
utterly unfounded.—Epb. E. | 
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RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1430, 8d.) James Livesey, of 10, Park-street, 
atents as a communication from Thomas Blair, of 

ittsburg, Pennsylvania, U.S., certain methods of 
treating cast iron as it flows from the blast-furnace. 
According to this patent, it is proposed to receive 
the liquid metal upon an endless iron belt carried 
upon pulleys driven by suitable machinery. The iron 
8 coaliion out on this belt is fanned by a gentle 
blast until it is solidified, and it then passes 
under a shower of water. Eventually, on the belt 
passing round the pulley farthest from the furnace, 
the iron carried by it is broken up into cakes of con- 
venient size, and may be used as pig iron. The pro- 
cess is stated to improve the quality of the metal. 

(No. 1431, 1s.) John Macmillan Dunlop patents 
some machinery for cutting india-rubber. An ordi- 
nary lathe is employed, but the arrangement of the 
cutters and gearing could not be clearly explained 
without the assistance of a drawing. 

(No. 1433, 8d.) Alexander Crichton, of Cork: 
patents a form of surface condenser for marine en- 
gines, consisting of a pipe or pipes a on the 
exterior of the vessel below the water line. We be- 
lieve that this is not new. * 

(No. 1435, 1s. 8d.) Phillip John Messent, of 
Tynemouth, has a patent for an apparatus for mixing 
concrete and similar purposes, this machine consisting 
of a vessel of peculiar form revolving on a horizontal 
axis, and furnished with doors ‘or the insertion and 
removal of the materials to be mixed. 

(No. 1437, 10d.) This is a patent taken by Cap- 
tain Cowper P. Coles, of Ventnor, for improvements 
in the construction of his well-known turrets, these 
improvements consisting mainly in the addition of a 
fixed turret or annular bulkhead placed around the 
lower part of the revolving turret. In the case of 
vessels, this fixed turret is to be placed on the 
lower deck, and the plates composing it are to ex- 
tend to the upper deck, and are to be fixed in posi- 
tion by wedges interposed between the ring surround- 
ing the opening in the latter and the plates them- 
selves. The patent also includes arrangements for 
dispensing with the large hole in the upper deck 
required under Captain Coles’s former system. 

(No. 1438, 6d.) George Wood Horner, of Athel- 
hampton, near Dorchester, takes a patent for an ap- 
paratus for searifying or breaking up land, this con- 
sisting of a “ breaker” or cutter attached to a plough 
so that it follows immediately behind, or is by the 
side of, the “ turn-furrow,” mm | is capable of breaking 
or pulverising each furrow as it is turned. 

(No. 1441, 8d.) Alfred Vincent Newton, -' 66, 

ancery-lane, patents, as a communication from 
Seren Wharton Baldwin, of Philadelphia, US., 
some improvements in the construction of rotary en- 
gines, which it would require the assistance of a 

wing to explain. 
wile” 1442, Is.) Joseph Jean Margais, of Paris, 
patents various methods of treating the slags, ores, 
and compounds of tin. This specification is worthy 
of the attention of those interested in the manufac- 
ture of tin; but the various processes dealt wh in 
it would require far more space to describe than we 
can give to the subject here. 

(No. 1448, ls. 10d.) George Haseltine, of 8, 
Southampton-buildings, Chancery-lane, patents, as a 
communication from John Edson Sweet, of Syracuse, 
U.S.. some improvements in the construction of moulds 
for stereotype plates and the machinery for making 
them. This patent could not be explained without 

erence to drawings. 
relNo. 1449, 6d.) George Haseldine, of 8, South- 
ampton-buildings, patents, as a communication from 
John Louis Alberger, of Buffalo, U.S., the formation 
of the hoops for casks or similar vessels of a corru- 
gated or grooved section. —_ 

(No. 1450, 1s. 4d.) This is —_ taken by John 
Longbottom, of Leeds, and James Eastwood, of 
Blackburn, for the employment of what they term 
“ superheated water” for the purpose of drying and 
calendering yarns and for other heating purposes. The 
water is contained in strong tubes, connected by joints 
of peculiar construction, and these tubes are disposed 
in a furnace so that the water is raised to a bigh tem- 
perature; and they are thence led to where the heat is 
to be utilized. The arrangement of the pipes is varied 





according to the purpose for which they are to be em- 


ployed. 
(No. 1451, 1s. 4d.) Sholto Douglas, of Blair- 
gowrie, N.B., patents a curious arrangement of en- 

ine to be driven by water, steam, or compressed air. 
it consists of one or more wheels having spiral 
arms or vanes, and each arranged to work in a case 
furnished with passages for the ingress and egress of 
the motive fluid. In the case of a series of wheels, 
the fluid is made to pass from the circumference of 
the first wheel to the centre through the spaces be- 
tween the vanes, and is then led from the centre to 
the circumference’ of the second wheel, and soon. The 
patentee states that he has obtained an efficiency of 
84 per cent. with this very unpromising arrangement. 

(No. 1452, 1s. 4d.) This is a patent taken by 
Thomas Greenwood, the well-known engineer and 
machine manufacturer, of Leeds, for improvements in 
the construction of the machinery for dressing silk 
waste, patented by him, in conjunction with Mr. 
Herbert Hadley, in March, 1864. 

(No. 1457, 1s. 4d.) Thomas Green, of Leeds, 
patents a form of vertical boiler consisting of a cylin- 
drical external shell containing a conical firebox inter- 
sected by horizontal water-tubes of comparatively large 
diameter. There is nothing new in this. 

(No. 1459, 2s. 4d.) James William Evans, of 38, 
Norfolk-street, Strand, patents improvements in the 
construction of machinery employed for the manufac- 
ture of coiled steel springs having a central core of 
closely packed wool or other fibrous material. Springs 
of this kind have been used to a certain extent in the 
United States, and about eighteen months ago a num- 
ber of experiments with them were made on some of 
the English lines of railway, but we do not know 
whether any of them are now in use in this country. 





STEEL STAY-BOLTS. 

Sree boilers for locomotives are coming into ex- 
tensive use on the continental railways. They most 
frequently have an inner firebox of copper, the outer 
shell being of Bessemer steel, and the stays being also 
made of the latter material screwed and rivetted over 
in the usual way. In the case of the first boilers made 
in this manner, great trouble and difficulty was ex- 
perienced on account of the rivetted heads of the stay- 
bolts snapping off very frequently without any per- 
ceptible cause, and requiring, consequently, constant 
attention and repairs. ‘The difficulty was considered to 
be due to the supposed inequality of Bessemer steel 
to hammer-hardening, and to other similar causes ; 
but Mr. Stummer, engineer of the Northern Railway 
of Austria, by an examination of the heads broken off 
from steel stay-bolts in the repairing shops of this 
railway, discovered a peculiar lamination in the struc- 
ture of each such head, which he considered to be due 
to the influence of the screw-thread cut into the bolt 
before rivetting. Experiments made by him with 
screwed stay-bolts partly rivetted up at their ends, 
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which latter were planed across to show their sec- 
tional appearance, proved that the screw threads 
caused the material to laminate when rivetted over at 
the ends. Mr. Stummer has scent us sketches of the 
appearance of rivetted stay-bolt heads in various stages 
of progress, which are shown in Figs. 1,2,and3. The 
cleavages, shown by curved lines on the cross sections, 
are clearly visible in the stays themselves, and under the 
microscope they are seen to continue far beyond their 
apparent extent to the naked eye, destroying the co- 
hesion of the rivet head in ¢ofo. Mr. Stummer sub- 
sequently made experiments with stays having the 
threads cut off from the part destined to be rivetted 
over, which part was thereby reduced in diameter. The 
successive effect of rivetting the ends of such stay- 
bolts is illustrated in Fig. 2, and the sections of such 
heads, when planed through, showed no cracks or 
fissures of any kind when examined under the 
microscope. These stay-bolts, with threads cut off at 
their ends, have since come into extensive use in 
practice, and the difficulties with heads snapping off 
have thereby been entirely surmounted. Fig. 3 shows 
a section through a copper plate, with one screwed 





stay-bolt and one of Mr. Stummer’s bolts. 


PRACTICAL NOTES. 


Tue friction of railway carriages, when not in proper order 
may be excessive. Cases are not own where several men 
pope unable to push a passenger carriage down a gradient 

in 88. 

In the manufacture of files the forgers charge ihe same price 
for simply drawing down the tang upon a square or round bar 
of steel for a parallel or equalling file, that they do for the entire 
forging of a half-round taper file blank of the same length. 

Punching machines, combined with a small steam engine on 
the same frame, are now extensively employed in shipbuilding. 
Their advantage is that any number of holes, from five to thirty 
per minute, may be punched as required, whereas the ordinary 
geared meg dg works at one unvarying rate. In some 
shipbuilding yards the steam punching press is moved into the 
ship as soon as the frames are up, and the plates are fitted and 
punched on the spot. 

The effect of wind blowing against a square chimney is twice 
as great as against a circular chimney of the same dimensions. 

A very excellent composition for axle-boxes is made by 92} 
parts zinc to 7} parts copper. 

Professor Robinson’s rule for estimating the strength of cord- 
age is to square the circumference of the rope in inches, and 
take one-fifth of the number for the weight in tons which the 
will bear. 

r. Whitworth has stated that the cost of labour in truing 
cast-iron surfaces on the planing-machine is sometimes as little 
as 3d. per square foot. 

Of the friction of railway carriages in good order, 3 1b. per ton 
are attributed to the resistance of the journals, and 3 Jb. to roll- 
ing friction upon the rails. George Stephenson was among the 
first, if not the first, to contend that the friction of railway 
carriages was constant at all velocities, a proposition which was 
generally scouted by engineers forty years ago. 

Thirty-three per cent. only of the power applied to a screw 
press is given off in useful work. An inclined chain-pump 
delivers 40 per cent. of the power applied. A vertical pump 
utilises 50, and a bucket-wheel 60 per cent. of the applied power. 
A crab gives off 80 per cent. of the power applied to it, the 
rest being absorbed in friction. 

The weight of the rim of a fly-wheel should be about 3 cwt. 
per horse power. 

Mr. George Rennie’s experiments showed a rapid increase of 
the coefficient of friction with an increase of the pressure. 
With 32} lb. pressure per square inch of contact, the friction of 
wrought iron on cast iron was .174 of the pressure. With 
1.66 cwt. per square inch, the coefficient became .275; at 
3.33 cwt., .351; at 4.66 cwt., .366; and at 6.33 cwt., .434. 
The results with other metals in contact were much the same, 

The smooth or grain side of a leather belt, running upon 
smooth pulleys, will give more power than when the rough or 
flesh side of the leather runs upon the pulley. 

In railway carriages, drawn by any power external to the 
carriage and acting upon its body above the centres of the axles, 
the weight upon the forward wheels of the carriage must be 
greater when it is in motion than when it is at rest. ‘The for- 
ward axle becomes a fulcrum upon which the action of the 
drawing power tends to lift a part of the weight otherwise sup- 
ported by the hind wheels. 

A short depression of half an inch in a railway bar having 
been carefully painted, it was found after the passage of a 
fast train that none of the wheels had touched the rail for a 
length of nearly 2 ft. 








Le’Keux anv WisHart’s Trarn SieNAts.—On Monday 
last some experiments were made on one of the London, Chatham, 
and Dover trains running between Victoria Station and the High 
Level Station at the Crystal Palace, with Le’Keux and Wishart’s 
signals for affording a means of communication between pas- 
sengers and guard. The arrangement consists of a metal tube 
introduced through the roof of the carriage, this tube carrying 
at its outer end a detonating and light signal. A quick-match is 
led from the signal down the tube, and at its lower end the 
latter has formed in it a slit through which a passenger's ticket 
can be introduced. In order to render these signals available, it 
is proposed to coat the ends of each ticket with a chemical com- 
position, which, when the ticket is introduced into the slit above 
mentioned, will come in contact with another composition on 
the end of the quick-match, and cause the ignition of the latter 
and consequently of the detonating and light signals. The com- 
position at the end of the quick-match is of such a nature that 
it cannot be ignited by mere friction, but it readily ignites when 
brought in contact with the composition with which the ends of the 
ticket are coated, the latter being so fur defaced by the ignition as 
to indicate by whom the signal bas been used. As far as the 
ignition of the signals was concerned, the trials on Monday 
were perfectly successful; but the apparatus regarded as a means 
of communication between passengers and guard, although in- 
genious, is practically open to very many grave objections. In the 
first place a sound signal fired near the rear of a moderately long 
train can never be relied upon for attracting the attention of 
either guard or driver, and this was shown on Monday, when it 
was found that the signals fired at the rear of the train were 
inaudible on the engine except when the train was moving slowly. 
The light signals were very clear and lasted a considerable time ; 
but except perhaps in the night time, they alone are of little 
use in attracting the attention of the guard. The coating of 
the tickets at the ends with a chemical —— would inter- 
fere seriously with the present practice of dating, as well as 
with their ready delivery from the cases in which a hee kept 
at the booking-offices. The apparatus would also be difficult 
to use in the case of a personal assault, as it would be a very 
easy matter for any person to prevent another from introducing 
his ticket into the narrow slit in the tube. 

Sreet Crossines.—Near the Paris or St. Lazare station of 
the Western Railway of France, wrought-iron crossings are 
shattered in from avery few weeks to three months. Chilled cast 
iron lasts very much longer, those now down nine months being 
in fair condition. Hammered steel crossings, with the grooves 
planed out by a planing-machine, have lately been put down, and 





still better results are expected from them. 





Jan. 25, 1867.] 


ENGINEERING. 


67 








THE INDO-EUROPEAN TELEGRAPH. 


Ir is very generally, though erroneously, believed 
that under the above designation is comprised a com- 
plete telegraphic system under an English adminis- 
tration, responsible for all the shortcomings and delays 
in the telegraphic communication between England 
and Calcutta. In reality the only portion of the tele- 

phic — between India and England which, 

earing this official title, is under English management, 
consists of the Persian Gulf cable between Kurrachee 
and Fao, a Turkish village at the head of the Persian 
Gulf. From Fao a Turkish suspended land line ex- 
tends to Constantinople, thus completing the chain of 
communication between India and the various land 
lines of European Turkey, which again carry on the 
communication to the Austrian and Italian lines. This 
long connecting line was erected by the Turkish Govern- 
ment. It was commenced in or about 1857, the work 
being at first carried on under the direction of Col. 
Biddulph, R.E., and a staff of English sappers, lent 
by the Tinglish authorities, but paid by the Turkish 
Government. Some difficulties between Col. Biddulph 
and the Turkish officials occurring when the line was 
about half finished, that officer resigned, and the 
Turkish Government alone completed the line as far as 
Bagdad in about 1861; and, for several years, this 
far-famed town formed the extreme eastern terminus 
of the telegraphic system extending from England in 
the direction of India. 

In 1862 the Indian system of telegraphs had been 
extended from Kurrachee westwards 270 miles to 
Gwadur by a land line specially erected, under the 
name of the Mekran Telegraph, by Mr. J. Walton, of 
the Indian Telegraph Department; and inthe same 
year Government had determined to lay a submarine 
cable from Gwadur to Fao, the Turkish Government 
having agreed to extend their land lines from Bagdad 
to Fao, and thus complete the last link in the 
tine of telegraph between Europe and India. It 
was very wisely determined by Government, on the 
recommendation of Col. Stewart, that sufficient cable 
should be provided to admit of a submarine line being 
constructed the whole distance from Fao to Kurrachee, 
as, independent of the necessity of providing for any 
casualty to at least a portion of the cable on its pass- 
age round the Cape to India, it was felt that for various 
reasons the Mekran land telegraph between Gwadur 
and Kurrachee could not be relied on.- This precau- 
tion was fortunate, as the Mekran line was so 
wretchedly constructed that, in spite of a splendid 
climate for telegraphs, the two wires (owing to in- 
numerable contacts) can only be worked as a single 
conductor, and even that only when the sun has risen 
for some time, and thus evaporated the dew. So that 
it may be said at the best to be but a quarter of a 
telegraph. 

e late Lieutenant-Col. Stewart, R.E., was, as 
Director-General of the Indo-European —, 
entrusted with the general direction of the work, and 
selection of the staff; and, for the Persian Gulf line, 
Messrs. Bright and Clark were engaged as engineers 
for the supervision of the manufacture and sub- 
mergence of the cable, and the cable was manufac- 
tured at Mr. Henley’s works, North Woolwich. The 
submergence of the cable and establishment of the 
stations were effected under the direction of Lieutenant- 
Colonel Stewart, who had full authority over all the 
Government ships, staff, &c., the immediately executive, 
engineering, and electrical work being carried out 
under the supervision of Sir C. Bright and his assist- 
ants, Messrs. Laws and F.C. Webb. The line was 
successfully completed by the 15th of May, 1864, but 
the Tarkish land line, from Bagdad to Fao, owing to 
political difficulties with the Arab tribes, was not com- 
pleted until the end of January, 1865. 

The cable is composed of a conductor weighing 
225 lb. to the nautical mile, insulated with 265 lb. of 
gutta percha, and is served with untarred Russian 
hemp — applied after soaking in salt water — and 
sheathed with twelve galvanised iron wires of No. 7 Bir- 
mingham wire gauge. This sheathing, although gal- 
vanised, and weighing 2°90 tons to the mile, is further 
protected from rust ‘by Mr. Latimer Clark’s patented 
covering of hemp and bitumen, the complete cable 
weighing 3.75 tons to the nautical mile. The principal 
features of the whole work consisted in the employ 
of a conductor formed of five different segments, yet 
presenting the form of a perfectly solid cylindrical 
wire; the adoption of an untarred serving next to 
the gutta percha, as experience had proved that small 
faults in the gutta percha became sealed up by the 
Stockholm tar with which the serving of former cables 
was saturated. ‘This improvement was patented by 


Mr. Willoughby Smith, but we believe the Persian 





Gulf cable was the first cable thus manufactured with 
an untarred serving. The outer serving of bitumen 
and hemp had-not previously been applied on such an 
extensive length, or on a cable intended for a tropical 
climate. The cable was also paid out from the five 
sailing ships which brought the cable out from Eng- 
land, the ships being towed by steamers. 

The attempt to submerge cables from sailing ships 
in tow of steamers had nearly always previously, even 
on short lengths, been attended with failure; and the 
success on a line of such magnitude, and so distant 
by sea-passage from England, is important, as the ex- 
pense of carrying a cable weighing 5000 tons in 
steamers to such a distance would greatly add to the 
cost of the line. Thus, the excuse so often made for 
constructing lines that could not last a year, on ac- 
count of the expense of carrying out a cable: that 
would be durable, is practically disposed of, at least for 
any line’in shallow water, and where ordinary weather 
can be counted on. The fitting of the ships and ship- 
ment of cable were soitiaindt in detached and m9 
contracts and by time-work, and the cable was laid by 
the engineers without the slightest intervention of a 
contractor, thus saving a large sum, whilst the work 
was done in a thoroughly satisfactory manner. 

The Persian Gulf line, as‘at first laid, was‘1153 nauti- 
cal miles in length, and divided into four sections. A 
heavy shore-end cable, containing two conductors, was 
eventually laid off Bushire, and the sections terminating 
there cut at sea, and spliced on to this cable. This 
alteration and the deviation of the cable from the 
original eastern termination of the line at Ras Muari 
to Manora Point, and some minor deviations to avoid 
rocky ground, made the sections in 1865 as follows :— 





n. miles, 
Manora (Kurrachee) to Gwadur ... 269.07 
Gwadur to Mussendum ... .. - 859.51 
Mussendum to Bushire ... ... os 396.48 
Bushire to F&0 =... see eve ove 157.73 
ID. dns... att snes te 1182.79 


To the necessary arrangements for the working and 
maintenance of the line Lieut.-Colonel Stewart had 
devoted much time and energy. A complete Euro- 
ean staff for working the line, including Dr. Essel- 
ach as general superintendent, Mr. Hirz as elec- 
trician, several mechanicians, Mr. Brasher as traffic 
manager, and two assistants, several experienced gen- 
tlemen as station superintendents, and a number of 
English telegraph clerks, were engaged. 

A steamer, fitted with every appliance for repair, was 
sent out, to be stationed at Kurrachee, where a cable- 
tank for spare cable had been prepared. Lieut. 
Stiffe, who had been previously engaged for many 
years on surveying duties in the Gulf, was appointed 
to the command of the repairing-ship the Amber- 
witch, and a more efficient officer for such a com- 
mand it would have been impossible to find; but it 
must be admitted that the appointment of a lieutenant 
in the navy (at that time quite inexperienced in tele- 
graphic work) as “engineer” to the line was a step 
which those young men who had followed up subma- 
rine telegraphy for years (many of them at the time 
unengaged) had a right to view with some disap- 
pointment. After the cable was laid, Mr. 
C. Webb (who, as Sir C. Bright’s assistant in the 
engineering department, had been engaged on the work 
from the commencement) .was appointed to remain 
for one year in engineering charge of the line, so as 
to maintain the cable, instruct and organize the first 
engineering staff, and execute certain alterations. 
During this year the line was repaired in two or three 
places where it rested on rough ground, and the cable 
deviated from these patches; the heavy shore end off 
Bushire was laid, fresh and larger cable-tanks were 
commenced, and other alterations made. The engi- 
neering and electrical staff were thus enabled to gain 
such experience as enabled the Bombay Government 
to dispense with Mr. Webb’s services punctually to 
the day, by a brief resolution that “His Excellency 
“ in Council did not propose to continue the present 
“ arrangement.” Since then the line has been most 
efficiently maintained by Lieut. Stiffe, the engineer, 
and Mr. Hirz, the electrician to the line. 

The death of Dr. Esselbach during the expedition 
had left the appointment of director of the line vacant, 
and Col. Stewart, having for the moment scarcely any 
choice, recommended the appointment of Mr. Walton, 
an officer of the Indian Telegraph Department, 
who had constructed the land line between Gwadur 
and Kurrachee, commonly known as the Mekran 
Telegraph. This appointment is to be regretted. 
The experienced staff sent from England have had 
thus to work the line under the extreme dis- 
advantage of control by an official unable to appreciate 





the requirements of a perfect telegraph—managed on 
European principles—either in the electrical, engineer- 
ing, or traflic departments. 

The sudden and lamentable death of Lieut.-Colonel 
Stewart, whose energy, talent, and courteous kind- 
ness had won the respect of all engaged under his 
orders, placed the European staff in a position which 
has left few of them contented with their treatment. 
Many have suffered in constitution from the want. of 
a arrangements and the commonest necessaries of 

ealth, in stations exposed to a scorching heat, and 
some of which are so situated as to be isolated from 
any of the ordinary means of subsistence. Others of 
the staff have suffered still more in spirit from un- 
generous treatment, and it is to be feared that, what 
with those deceased or driven home by sickness or 
disappointment, their places being filled by half-castes 
and young men from England after a month’s training, 
the original intention of Col. Stewart, that the Persian 
Gulf telegraph, constructed according to the most 
modern: and perfect system, should be creditably 
worked by an efficient English staff, will be frustrated, 
and the working of the line rapidly fall into a state 
resembling the far-famed Indian telegraphs. 

For this the Bombay Government are directly re- 
sponsible, the implicit reliance which for a consider- 
able time they placed on the capabilities and judg- 
ment and knowledge of the director of the line ren- 
dering any remonstrance perfectly, useless. It is to 
be hoped that the conciliatory and just policy of Lieu- 
tenant-Colonel Goldsmid, formerly collector at. Kurra- 
chee, and now the director-general of the Indo-Euro- 
pean Telegraph, may remedy, this to some extent, 
though much has been done that can never be undone. 

There is, apparently, also no subject in any way con- 
nected with telegraphs—whether it be projects relating 
to the direction of new lines or questions on purely 
engineering subjects, even as to whether the Persian 
Gulf cable itself was properly laid or not—which his 
“Excellency in Council” at Bombay would not refer 
to this high authority, the director of the Mekran 
Telegraph, in preference, we firmly believe, to the most 
experienced telegraphic engineer. 

A land line from Gwadur to Ispahan has thus been 
sanctioned, and is to be constructed under this same 
officer who constructed the miserable Mekran Telegraph. 
Our last issue stated that “the director of the Mekran 
“Telegraph” (i.e. the director of the Mekran and Per- 
sian Gulf line) “has submitted a project to the Bom- 
“bay Government, for laying a submarine cable be- 
“tween Kurrachee and Bombay.” That such a line 
is necessary, to cut out of circuit the wretched land 
lines of India, there can be no doubt, and it has often 
before been proposed. We trust, however, that its 
construction and subsequent working, as well as 
that. of the line from Gwadur to Ispahan, will be placed 
in the hands of efficient telegraph ee Other- 
wise, the Ispahan and Gwadur line will, to a certainty, 
be of no more use than the Mekran or any other of the 
Indian lines ; and, with regard to the submarine cable 
between Kurrachee and Bombay, we should positively 
be afraid to predict what might be the final result. 
We have not much hope, however, that these matters 
will be improved ; for although individuals live and 


-| learn, Governments apparently are slow in doing the 


latter. 








THE DAFT FERRY-BOAT. 


To describe Mr. Daft’s proposed railway ferry across 
the Channel is to condemn it in the minds of naval archi- 
tects and engineers, And as we have already described 
it, in part, in our number of January 4th, from a long 
account which appeared in a morning paper, no further 
condemnation might seem necessary. But the design 
is being vigorously defended in the same paper, and it 
is represented, with respect to our objections, that “ All 
“ these hypothetical difficulties brought forward by our 
“ critics arise from an utter want of comprehension of 
* the real magnitude of the proposed vessel, but which, 
“ nevertheless, is not a bit too large for its actual pur- 
“ ose.” 

yr a proposal for a still larger Channel ferry-boat 
had previously appeared in our own columns, it can 
hardly be said that we have failed to comprehend the 
real magnitude of Mr. Daft’s, which is to be 550 ft. 
long and 130 ft. wide over all. That gentleman pro- 
poses a pair of hulls, side by side, each 550 ft. long, 
50 ft. wide, and connected together by a continuous 
bridge deck, at a distance of 30ft. apart. The hulls 
are to be punt-shaped, having their sides parallel for 
the whole length, and their ends square across, the 
bottoms being sloped or bevelled upward at the ends, 
in the manner of an ordinary fishing-punt. ‘The 
bridge deck, it appears, is to be 23 ft. above the sea, 
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and two paddle-wheels, one behind the other, and each 
28 ft. in diameter, are to work in the intervening 
space, : 
Irrespective of any blows with which a sea might 
strike such a Siamese-twin boat, it is evident that it 
would be exposed to great strains from the rise and 
fall of deep-water wayes—which waves, we need | 
inform our readers, are wayes of oscillation only, and, 
although they have an apparent progressive movement, 
are not wayes of translation at all. Each hull, if float- 
ing by itself, would roll in obedience to the oscillation 
of the waves under its own width of 50ft.; but the 
pair of hulls, if rigidly joined together, would 
roll through a much Laat angle, in obedience 
to the oscillation of the waves under the whole width 
of 130 ft., in the same manner as a single hull 130 ft. 
wide. But the strain upon the bridge deck, 30 ft. above 
the bottom of the hull, would then be great, espe- 
cially as the hulls are of rectangular section or square- 
bilged; and although it might be possible to make 
this bridge sufficiently strong, it would appear better 
to dispense with it altogether, and to make a single 
hull of the full width of 130 ft., even although a few 
fect more would thus be added to the width of the 
wetted surface. If we suppose the Siamese-twin boat 
to rest for a moment with its longitudinal axis along 
the crest of a wave, the two hulls would tend to list 
over, away from each other, while, if the longitudinal axis 
was coincident with the bottom of the trough between 
two waves, they would tend to list over towards each 
other. In this sense we may imagine the hull of 
every ship divided longitudinally in two, and its sepa- 
rate halves acted upon by the sea independently of 
each other. It will be seen in a moment, when we 
make such a supposition with respect to ships of the 
usual form, that the deck beams above, and the bottom 
. plating below,-and which bind the two half-hulls into 
one, are placed in the best possible position to resist the 
strains which tend to throw the half-hulls apart or 
together, in the manner of Mr. Daft’s twin boat. These 
strains really take place in all ships in a sea-way, al- 
though we are accustomed to regard the hull in its 
entirety. And to resist these strains the hull of a 
ship requires to be a girder in its cross section 
as well as longitudinally, although the girder in the 
former case is less in length, and therefore stronger. 
But, instead of meeting these strains with deck 
beams and bottom plating, Mr. Daft connects his 
hulls together hy a deck bridge 23 ft. above the 
ordinary level of the sea. What will be the strains 
upon this bridge, with the centre of gravity of 
each hull at least 55 ft. from the attachment of the 
bridge to the opposite hull, we leave any naval archi- 
tect to calculate, taking the weight of each hull at 
(say) 5000 tons, although it might be a little less. Were 
the hulls conneeted merely by jointed tie-bars, so that 
each could roll independently of the other, the strain 
would be far less than it would be upon Mr. Daft’s 
plan. We should, indeed, as soon think of breaking 
the continuity of a girder between its piers and form- 
ing a great arched opening right down through its 
whole depth, as to make the huil of a great steamboat 
upon Mr. Daft’s plan. Or, to put it more clearly, we 
should almost as soon think of cutting a ship in two 
lengthwise and connecting the two halves, at a dis- 
tance of 30 ft. apart, by a great arched truss, of which 
the underside of the arch was 2% ft. above the sea. 
We cannot even imagine the reason why Mr. Daft 
proposes this construction, unless it is to show how, 
after first destroying the strength of a hull (for his 
entire vessel must be considered in its strains and 
motions as a single hull), he ean, by im- 
extra strengthening, again restore this 
strength. It appears like creating a great diffi- 
eulty for the mere purpose of showing how, 
with infinite pains and cost, it may be overcome. 
True, Mr. Daft may say, “1 wish to put my pad- 
* dle-wheels in the middle, so as to obtain for them 
“more equable immersion than if they overhung the 
** sides.” But he has already adopted such a great 
total width—130 ft.—that even outside paddle-wheels 
would hardly roll out of or be buried in the water, 
the great width maintaining the whole vessel nearly 
level, even in a rough sea. We fully agree with him 
in the width he adopts, or would, if anything, make 
it even greater, and for the very object of preventing 
more than a slight rolling. In this case cleans out- 
side paddle-wheels would work at much better ad- 
vantage than those of existing boats, of narrow width, 
in a rough sea. ‘The rise and fall of the waves, in a 
rough sea, would, in any case, leave the wheel at one 
moment nearly or quite out of water and bury it deep 
at the next, no matter whether the wheels were on 
the sides or jn the middle; and in this single respect 


its 
mense 





neither arrangement could be said to be better than 
the other. 

There is an objection to twin boats, with paddle- 
wheels between, which Mr. Daft and his friends do not 
appear to see, although the plan is a very old one and 
was long ago abandoned. The Marquis of Wellesley, 
built by the Horseley Company in 1824, was of this 
construction, and there were even earlier boats of this 
kind on the Clyde. An American, too—Berdan—built 
a twin boat, thirty years ago, on the Hudson, the hulls 
being each cigar-shaped, like the hull of the Ross 
Winans. The objection to these boats is, that they 
earry along between them, hy skin friction, a large 
volume of water with a great loss of power. It might 
be hastily supposed that, the water being thus car- 
ried along, the paddle-wheels working in it would not 
slip so much as ordinary outside paddles ; but the real 
slip and charning of the water is greater, With hulls 
550 ft. long, only 39 ft. apart, and driven, as Mr, Daft 
wroposes, at 23 miles an hour, the water thus use- 
oop dragged along would be very considerable inquan- 
tity ; and it is to be further remembered that the mass 
of water between the hulls would greatly increase the 
difficulty of turning the hoat, when necessary, out of 
her course. 

We cannot suppose that any one besides Mr. Daft 
will believe that square-ended hulls, even with their 
under sides bevelled upward to the ends, punt-fashion, 
are of the proper form to go through the water at high 
speed. We have heard something about their going 
over the water, the impression apparently intended 
being, that they would move in the manner of sledges, 
We apprehend that a gross weight of from 8000 to 
10,000 tons would cause sowe displacement of water, 
even if this were not quite equal in weight to that of the 
vessel itself, and any displacement would require the 
water to be forced out of the way, either downwards or 
sideways. The punt form would strike it downwards ; 
and as this would require that the same quantity be 
displaced below and driven to the surface, this, the 
lower water, would rise in the direction of least resist- 
anee, and this would be to the surface just in front of 
the boat. Here there would be a perpetual ridge of 
rising water, probably several feet high, and over this 
the boat paaed & be constantly forcing its way. We do 
not wish to dogmatise upon a matter which involves so 
many abstruse considerations as the form of a vessel 
to be rapidly foreed through the water; but if Mr. 
Daft’s form he the eorrect one, then all shipbuilders 
and steamboat-builders have gone wrong from the 
beginning. 

Kvery new scheme, seriously urged, demands serious 
investigation ; but so, too, the projector should not 
come before the public without a good primd facie case 
in his fayour, a case supported by known laws and 
experience, or by such experiments or reasoning as 
may fairly entitle it to trial. But Mr. Daft merely 
designs an extraordinary craft, and says “ Behold,” 
and virtually asks us to admit that it is better than 
anything before known. And yet it defies all laws 
and all experience. There is not a single experiment 
to support it, and, as for reasoning, we have only 
the following raving nonsense from the Morning 
Herald :— 

“A steam-vessel, that is a floating body intended to 
“be moved by steam power only, requires to be as 
“square as possible to obtain the greatest cubi- 
“cal dimensions, because these greatest cubical 
“dimensions are the primary means of carrying the 
* largest possible engine-power, the largest quantity of 
“ fuel to maintain that power with, the greatest amount 
“ of displacement of the water in the act of flotation, 
“ and the smallest possible draught. ‘The last quality 
* ensures the highest rate of speed, because as the 
* resistance of the water to the passage of the steam- 
vessel increases nearly as the square of the depth, 
‘* therefore the shallower the draught proportionately 
* the less is the positive resistance to the new form of 
* vessel. ‘The skin resistance also is diminished in 
“ the like manner with the less depth of immersion.” 

We feel that we have given Mr. Daft’s scheme 
much more attention than it deserves. ‘That it will 


never be carried out is certain, and it is almost as |'8 
an 


certain that it will never be seriously attempted. 
The common sense of naval architects and engineers 
condemns it upon its face, and no eapitalists, and, 
least of all, no great railway companies, will be found 
to act against such condemnation. 








Aw E1cut Hours’ Brt.—The factory workers in yarious 
arts of Lancashire are agitating with a yiew of petitioning 
’arliament for an Eight Hours’ Bill, and for the establishment 

of oa of arbitration for all disputes between capital and 
labour. 





FRENCH FLOATING BATTERY OF 1798. 


A CORRESPONDENT in our last number, and whose 
researches in mechanical archwology are well known, 
attributed the apocryphal raft, with a central citadel, 
alleged to have been afloat sixty-nine years ago in 
Brest harbour, to D’Argon, a French military engineer, 
of whose career he also gave us a sketch. We think 
that whatever may have been D’Arcon’s famous float- 
ing batteries, as employed by him in the attack upon 
Gibraltar, there is nothing to connect them with the 
vast raft said to have been actually afloat a few years 
afterwards at Brest, nor do we know of the least evi- 


‘dence showing that such a raft was ever constructed. 


The print which we lately copied bore date February 
13, 1798, and we have since pra is a copy of another 
print published only sixteen days earlier, or Januar 
28th, 1798, in which the English sympathisers wit 
the French Republicans are represented as warping the 
great raft across the Channel by means of a windlass 
on shore. These prints sufficiently prove that a most 
formidable floating fortress of some kind was under- 
stood to be in preparation for the invasion of England, 
and it is not unlikely that a model had been submitted 
to the French Directory, of the construction and upon 
the seale shown in the prints in question, The earlier 
print of the raft shows a vast central fortress, bristlin 
with cannon, besides, also, nine circular towers = | 
along each side of the deck, these towers being heavily 
mounted with two tiers of cannon in casemates, Three 
of the towers on either side carried large windmills, 
and below these, and presumably driyen by them, were 
huge paddle-wheels, nearly one-half immersed in the 
sea. Six yast oars were also shown extending from 
the side of the ship, and apparently worked from 
within or immediately beneath the towers containing 
the casemated batteries. ‘I'he drawbridge frame, shown 
at each end of the raft, was made to resemble an 
enormous guillotine. The deck of the raft was covered 
with tents and mounted troops, and a continuous 
battery of, apparently, some hundreds of cannon was 
shown extending around the gunwale. 

Of the political satire of the print, the characters 
represented as warping the raft in shore, the gods in 
the air hlowing up a fearful storm, threatening the in- 
stant destruction of the invading force, and the various 
details so characteristic of the cartoons of the last 
century, we need give no description. We allude to 
the raft only as a remarkable design; and although no re- 
volving turrets appear to have been contemplated 
it was in other respects an anticipation, on a grand 
scale, of Captain Coles’s original scheme for a central 
fortress with casemated guns on a floating raft. 

*,* Since writing the ahaye, a valued correspondent 
has sent us a drawing and description of the scheme, 
which turns out to haye been by Leblanc, and which 
we give upon another page. 








WORKING ENGINEERS AND MECHANICS 
WANTED. 
To tue Eprror or ENGINEERING, 

Sir,—I take the liberty of sending yon an extract of a letter 
from General Palmer, the secretary and treasurer of the Union 
Pagific Railway Company, E. D., dated St. Louis, Missouri, 
U. S. of A., the 6th Deeember, 1866, which describes the want 
of mechanical engineers and mechanics generally in the country 
round St. Louis, and west towards the Pacific Ocean. If you 
ean find a place for this extract in your excellent publication, 
ENGINEERING, it may be useful to some worthy men who are 
now out of employment -in this country, and who would be 
benefitted by emigrating to the rapidly improving country west 
of the Mississippi. If any one calls upon me I will give farther 
information , and remain, most respectfully, 

Your obedient Seryant, 

Consulate General of Liberia, GerarpD Ratston. 

No, 15, Langham-place, London, W., January 19, 1867, 
(Extract of Letter referred to above.) 

“ We want very badly in this country, mages in the west, 
good mechanics of every description. e never had half 
enough, and the war has killed off a great many. Those we 
have at St. Louis are poor and exceedingly unreliable. I hope 
the old world will pour into usa large emigration of skilled 
mechgnics, 

*t Our Pacific Railway is finished to a point about 440 miles 
west of St. Louis, or over 1500 miles west of Philadelphia, and 
is progressing rapidly. I took a little party of Philadelphians 
others last month, in the directors’ car of the Pennsylvanian 
Rajlway Company, from Philade} hia to Fort Riley (1500 miles 
in one carriage); and beyond that, our secretary, Colonel _Lam- 
born, took them ona buffalo hunt up the Smoky Hill Fork. 
‘They shot one buffalo, and had a glorioys time on the plains.” 

St. Louis, December 6, 1866. Ee 

Union Pagitic Railway Company, Eastern District. 


Deut Rar.way.—]t appears that the portion of the rail- 
way between Delhi and Meerut is nearly completed, and also the 

rtion between Umritsur and the Beas river. It is expected 
hat these portions of the line will be opened for passenger 
traflic early fo the present year. 
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LOCOMOTIVE HEATING SURFACE. 


Locomorive engineering has much in common with 
physiological science, as distinguished from the exact 
or mathematical sciences, among which it has often 
been sought to establish it. It is a seience deduced 
from a broad range of observation, and applies to indi- 
vidual cases, not always with absolute exactness, but 
within certain limits. It cannot be proved that any 
given amount of work requires an exact measure of 
heating surface—no more, no less—but there is a well- 
settled limit, either way, beyond which it can be proved 
by abundant experience that the surface is too little or 
needlessly great. Such an experience, generalised 
into a law, carries an authority against which it is folly 
to contend, and, without any superstitious or slavish 
reverence for it, all educated men bow to it willingly, 
however much their natural inclination for what we all 
understand as “ fair play” may tempt them to accord a 
fair trial to any wide and manifestly irreconcilable 
departure from it. We often, as our readers know, 
have occasion to point out the unsoundness of pro- 
posals brought forward in the face of natural laws, or 
of that aggregated experience which, like the aggre- 
gated opinion of society, has become law. Where we 
do so, vigorously and clearly, we often Jay ourselves 
open to charges of personal unkindness, or of a dispo- 
sition to needlessly wound in showing the deficiencies 
of others. Our duty is nevertheless clear, and this 
duty is to assert and enforce the authority of fixed 
principles and sound experience. If this journal ean- 
not do this, it fails of its purpose, and must take its 
place among that class of “emgponiee which have 
“no individuality, no articulate convictions, no self- 
“reliance, no bones,” and of which the only wonder is 
that they are tolerated at all, much less read and ac- 
cepted, by the unthinking as authorities. 

A proposal has been seriously urged in our columns 
to construct a very heavy express passenger engine, 
with 18 in, cylinders, and of which the evaporative re- 
quirements are partly indicated by a tender of no less 
than 2600 gallons capacity, and yet to allow but 1014 
square feet of firebox surface and 732 square feet of 
tube surface, the latter comprised in 86 tales 2? in. in 
diameter and 1] ft. 10 in. long. This surface is equal 
to that of 118 tubes, 2 in. in diameter, and of the same 
length, or to 140 tubes, 2 in. in diameter and 10 ft. 
long. If we take the inner diameter of the tube as 
2% in., and that of a 2 in. tube as 142 in., the sectional 
area of the tube-opening would be as great with the 86 
large tubes as with 199 of the smaller size. The nett 
sectional area open for the escape of the hot gases of 
combustion is an important matter in the economy of 
tubular boilers; and that above estimated, and which 
for 86 tubes, 2? in. in diameter, or for 199 tubes, 2 in. 
in diameter, amounts to rather more than 3 square 
feet, is not greatly different, either way, from what ex- 
perience has fully shown the boilers of very large ex- 
press engines, worked under a rapid draught, to re- 
quire. And the general results of the same experience 
have shown also that the surface of 199 tubes, 2 in. 
in diameter, and 11 ft. 10 in. long, is not greater than 
the class of engines just referred.to also require. This 
surface is upwards of two thirds greater than that of 
the 2} in. tubes proposed, or 1232 square feet against 
732 square feet. If this surface of 1232 square feet 
may be diminished at all, itis better to take from the 
length of the tubes than by lessening their number. 
It is well known that the cutting off of one or two feet 
from the length of a body of tubes does not lessen their 
heating value to the same extent as would a diminution 
of their number, corresponding to the same diminution 
of surface, In the case of the Yorkshire Company’s 
engine, deseribed by us a fortnight ago, 167 tubes, 
2 in. in diameter, were provided for a 17 in. cylinder, 
corresponding to 187 tubes of the same size for an 
18 in. cylinder. This allowance of tube surface is less 
than experience has shown to be desirable, but even 
here the proportionate extent is far above that afforded 
by eighty-six 2} in. tubes, even 11 ft. 10 in. instead 
of 10 ft. 6 in. long. 

It is quite true that not 199 nor hardly 188 tubes, 
Qin. in diameter can be properly got into a 4 ft. 1 in. 
or 4ft. 2in. boiler, which is the largest admissible 
for express engines on the narrow gauge. They can 
be got in only by close packing, but the same surface 
may be had with a less number of somewhat larger 
aa longer tubes. Certain objections are often quoted 
poe, a tubes which need only some explanation 
in order to be understood. Stephenson’s long-boiler 
engines had, many of them, 150 tubes, only 1¥ in. in 
diameter and 13 ft. Gin. long. Lt was not only found 
that the particular class of engines fitted with these 
tubes were unsteady from their great overhang at both 
ends, but also that there was but little, if any, advantage 


in evaporative economy in extending so small a tube 
to so great a length, When, too, as in the ordinary 
practice, a pair of trailing wheels was placed behind 
the firebox, a long tube implied a long wheel base. 
But even a 14 ft, tube is not too long, when its dia- 
meter is 2}in., and, with a bogie in front, a wheel 
base of from 18 ft. to 20 ft. is no more trying to the 
way than that of an ordinary engine with its wheels 
covering 15 ft. There are nearly a hundred engines 
running, with good results, on the Northern and the 
Hastern Railways of France with 235 tubes 2} in. in 
diameter and 16 ft. 54in. long. Here, although the 
gauge is but 4 ft. 8}in., the boiler is placed entirely 
above the wheels, and is 4 ft. 11 in. inside diameter. 
As but comparatively few—and we are speaking 
advisedly—have had any responsible practice in fixing 
the pre of locomotive boilers, and as the close 
study and comparison of these proportions has not 
probably been followed by a much greater number, 
others than these may refuse to believe in mere general 
indications of the proper proportions where absolute 
exactness is not only out of the question, but is prac- 
tically unnecessary. They may insist upon having it 
proved, like a sum in the rule of three, that 732 
square feet of tubes is insufficient in the engine in 
question; yet we can only tell them that such an al- 
lowance is contrary to the experience of nearly forty 
years with many thousands of engines, and where 
there has always been every inducement to adopt the 
least. necessary surface. Not only is it difficult to get 
a large number of tubes into boilers of 4 ft. or 4 ft, 2 in, 
diameter, but their very number, representing a pro- 
portionate first cost, and a still greater risk of Jeaking, 
of choking with ashes inside, and of scaling with de- 
posit outside, have formed serious objections to a large 
number of tubes, and yet, for very powerful engines, 
a large number is indispensable. We might as well 
expect a man to run a long foot-race without strong 
and capacious lungs, or a horse with a narrow sunken 
chest to win the Derby, as to expect a locomotive 
with much less than the known necessary allowance 
of heating surface to work-“ the very heaviest express 
 traflic with certainty and economy.” No qualified 
locomotive engineer would make such a mistake. 








THE LAST OF THE RUMBLE ENGINE. 

Mr. Rumste has sought and obtained a notoriety, 
in the newspapers, which few professional men all 
desire or could afford to enjoy. He first procured the 
publication, in great detail, in 7%e Engineer, of some 
designs for express engines which he professed to have 
prepared in good faith, “for extraordinary heavy ser- 
vice on one of our great English lines.” ‘When after- 
wards charged with having practised a gross deception 
upon that paper, he takes no pains to clear himself, 
nor does he show, by the least regard for the ordinary 
proprieties—not to say dignities—of correspondence, 
that he is even sensible of the odium which such a 
charge, undisputed, leaves upon him. So far from this, 
he sends us for publication a succession of silly, inco- 
herent, and boastful letters, which have already made 
him the laughing-stock of the profession throughout 
the world, and which will make “ ‘he Rumble Engine” 
a byword and a jest so long as it shall be remem- 
bered. He evidently imagines that he is engaged in a 
personal controversy with the conductor of this journal, 
whereas he is really upon his defence, upon a charge 
which, to any professional man, is one of serious 
weight, although to an empty pretender it may be a 
welcome means of notoriety. hn its bearing upon the 
character of the person against whom it now lies, this 
charge far outweighs any consideration of the merits 
of his quasi “design.” It is a charge of pretending, 
before the world, to a position to which he has no 
claim, to say nothing of the breach of professional 
etiquette in publishing, as an accepted plan, a mere 
design, as yet unexecuted, and with no substantial 
assurance that it has even been adopted. In the case 
of a second-rate draughtsman the mere breach of 
etiquette would be passed by with a smile at his im- 
pudence, and at the simplicity of the journal which 
brought him out; but when the second-rate draughts- 
man boasts his professional acquirements, blazons his 
connexion with the newer associations of junior en- 
gineers and inventors—to which almost any one can 
have admission for the asking—and at the same time 
pretends to be the responsible professional designer to 
‘one of our great Hnglish lines,” he becomes not only 
notorious, but a nuisance. None who have read t. 
various effusions which Mr. Rumble has. addressed to 
us will doubt that he has been deliberately practising 
me the public, as well us upon the press; and in 
a 





owing him space, or, in other words, _ wherewith 
to hang himself, we have consoled ourselves with the 


he | per cent. are also to be issued to the amount of 860,0002, 


conviction that his literary suicide, however unpleasant 
to witness, was a good riddance to our readers, 

In his last utterance, in our present number, Mr, 
Rumble has sought to support his “ design” by show- 
ing how nearly it is like one of Mr, Sturrock’s—the 
latter familiar for years to- the profession—and he has 
giyen us a challenge, which we have felt bound to ac- 
cept, to inflict upon our readers a mass of figures 
which, if they prove anything at all, can do Mr, Rum- 
ble’s case no good, Mr. Sturrock, outdoing previous 
aapuapies of a rigid wheel base, chooses to adopt 18 ft. 
lin. for express engines, and partly because of this the 
Great Northern engines are more trying to the wa 
than those of other od So Mr. Rumble, going still 
further, adopts 18 ft, 6 in., and defends himself 4 re- 
ferring to Mr. Sturrock, This, however, is not the 
principal point of comparison, For a 17 in. cylinder, 
Mr, Sturrock adopts 1163 square feet of firebox, and 
905 square feet of tube surface, For a cylinder having 
an area one-eighth greater, and which should, in pro- 
portion, have 131 square feet of firebox and 1018 
square feet of tube surface, Mr. Rumble has adopted 
1014 ft. of firebox and 732 square feet of tube eae. 
He has therefore chosen less than three-fourths of the 
wroportionate heating surface of Mr. Sturrock’s engine, 
Mr. Rumble’s heating surface thereby corresponding to 
a 164 in. instead of an 18 in. cylinder, and yet he has 
sought to make it appear that Mr. Sturrock’s practice 
supports his own “design,” But the question is not 
one alone of areas of heating surface. Even for the 
same extent of tube surface there would be a decided 
difference in the efficiency of 2in. tubes 10} ft. long, 
and 22 in. tubes of 1] ft. 10in., the latter presenting, 
each, more than twice the internal sectional area of the 
former. We will not attempt to decide the precise 
ratio of inferiority of the larger tubes, but that they 
would be inferior, in a marked degree, the locomotive 
practice of the last thirty-five years incontestably 
proves ; and whatever this inferiority might he, it would 
lessen still more the comparative efficacy of the heating 
surface of the Rumble engine, a heating surface already 
much too small, not only in comparison with Mr. 
Sturrock’s practice, but, still more, in comparison with 
that of other engineers in designing express engines, 
Fancy a 35 ton express engine, for “ extraordinary 
service upon one of our great English lines’—an 
engine with 18 in. cylinders and 7 ft. coupled wheels— 
and provided with but 140 tubes, 2in. in diameter, 
and 10ft. long! And yet these tubes would not only 
present a greater surface, but would be considerably 
more effective than Mr. Rumble’s eighty-six tubes, 
93 in. in diameter and 11 ft. 10in, long. ‘These, as 
most of our readers are aware, are not matters of 
opinion, but of experience and actual knowledge, and 
it proves only a want of experience and of knowledge 
to disregard them. In most respects—other than in 
that of the number and size of tubes—the Rumble 
engine is merely an adaptation of Mr. Sturrock’s prac- 
tice, as indeed, Mr. Rumble’s parting communication, 
in which an elaborate comparison is made, abundantly 
shows; but the copy is no more creditable than would 
be a laboured imitation of the statue of Apoia with 
the deformity, however, of a consumptive chest or a 
shrivelled thigh. 

While men of experience are laughing at the hero 
of the notable “ design” published in The Engineer, 
and at the refreshing simplicity of the youth who, new 
to the editorial dignity and responsibility, pronounced 
it, in almost so many words, the acme of locomotive 
practice, young engineers who are working with a 
will, and with a real love for the profession of their 
choice, may take fresh heart from Mr. Rumble’s dis- 
comfiture, Let them never forget that, however 
formal may be the array of dimensions in engineers’ 
specifications, and however elaborate their drawings, 
every dimension and every detail must be tested by the 
certain light of settled experience, and be capable of 
support by convineing argument, Let them see, in the 
disgrace which shallow pretension has now brought 
upon itself, the value ef real knowledge, calm reason, 
modest and dignified expression, and of perfect good 
faith. We now take leave of Mr. Rumble and his 
design, and our readers may accept our assurance that 
nothing more of either will be seen in our pages, 








Messrs. Coaries CAmMELL AND Co, (Limjrep).—The 
great extensions of the operations of this company has im 
upon the directors the necessity of calling up 7/, 10s. per share, 
‘This will make a total of 80. paid up. Debentures bearin 7 
e 
company had recently orders for 38,000 tons of steel rails upon 
its books, besides large quantities of armour plates, &c. 
Gop 1s New ZeaLanp.—In 1857, gold of the value of 
10,4422. was exported from New Zealand. Since that time up- 
wards of 11,200,000/, worth have been eapory , the present 





annual export considerably exceeding 2,000, 
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THE KAY-STREET WORKS; BOLTON. 
Tae mianufacture of cotton machinery is a distinct 
speciality of mechanical engineering ; it represents a 
world of invention peculiar to itself, and a century of 
accumulated experience all tending in one direction, 
and aiming at one principal object, viz., the economical 
repetition of work. ‘The characteristic element in 
cotton machinery is a repetition of like parts. There 
are hundreds of mills employing machines which are 
absolute copies of one and the same pattern ; there are 
hundreds of machines in each mill exactly alike to 
each other ; and, more than that, each individual ma- 
chine contains a repetition of hundreds of elements 
all perfectly alike to each other, and copies of one 
standard form. There are from 1000 to 1400 spindles 
in a single modern mule, each spindle representing a 
complete mechanical apparatus by itself, having its 
driving cord, “wharf,” and other accessories, in addi- 
tion to the movements which all the spindles receive 
from the headstock of the mule. These thousands of 
spindles and attached parts must be made ms 
each finished with perfect accuracy; and all this must 
be done at a selling price which allows a complete 
cotton mill to be built and fitted up at the rate of 
22s. per self-acting mule spindle, including the pur- 
chase of land, buildings, steam-engine, and all prepara- 
tory machinery. This one principal element, repetition, 
has formed the high road for improvement and inven- 
tion in the manufacture of cotton machinery, and the 
degree of perfection at which economy has successively 
arrived in this branch makes it an excellent school for 
other mechanical workshops, whose managers copy 
useful details from the routine first arrived at in the 
cotton machinery branch. Among the various large 
works in this branch, those of Messrs. Dobson and 
Barlow, of Bolton, deserve a brief notice, which a 
recent visit enables us to give. The Kay-street Works 
stand within sight of that historical house where 
Samuel Crompton, the inventor of the spinning mule, 
made his first experiments. The proprietors have in 
their possession the writing-desk of Crompton, and a 
casting picked out of a well in his house, and which 
was probably the first mule-roller stand ever made. It is 
remarkable that the distance between the notches of this 
primitive stand is exactly the same as that still retained 
in all modern mules, and that no alteration has ever 
been made in these proportions first adopted by Samuel 
Crompton. The site of the Kay-street Works was 
formerly occupied by a chemical works, from which an 
enormous chimney, 3684 ft. high and 34 ft. outer dia- 
meter at its base, is a useful remnant for the present 
establishment. Messrs. Dobson and Barlow employ 
about 2000 hands, and have steam engines of an aggre- 
gate of about 500 indicated horse power in their 
works. The foundry consists of several separated spaces, 
one of which contains a Woodward cupola, recently 
erected, and in very successful operation at present. 
This cupola is 3 ft. internal diameter, 9 in. thick in the 
brickwork, and contracted at the bottom to 2 ft. dia- 
meter. ‘The total height to the base of the top cone is 
23 ft., and a hydraulic lift is fitted alongside for lifting 
the pig iron and coke to the top. The hydraulic lift 
has a cylindrical frame of about 24 ft. in length, cast in 
one piece on its end at the Union Foundry of Messrs, 
Rothwell and Co. A steam jet of about }in. dia- 
meter creates the draft of air, and which enters 
through twelve openings at the bottom, placed in two 
rows, one above the other. The lower row contains 
four openings of rectangular shape and larger area, 
while the upper row has eight smaller circular open- 
ings. A plain Cornish boiler, 5 ft. diameter and 16 ft. 
in length, supplies steam of 60 1b. pressure for the jet, 
and has been found amply sufficient. The original 
boiler was of smaller size, and difficulties arose in the 
action of the furnace. Mr. W. Slater, the manager of 
the Kay-street Works, theo substituted the boiler of the 
above-named dimensions, and has since been enabled 
to work this cupola with complete success. The boiler 
is considered no larger than would be — for 
driving a special engine and fan for a cupola of that 
size, and therefore no loss of power is caused by the 
mode of getting the blast. The proportions of coke 
and iron charged at the top of the furnace is also 
strictly the same as applied in other cupolas, and the 
iron run out is very fluid, making excellent castings 
for wheels with fine teeth and other articles requiring 
iron at a high temperature. The quantities melted in 
actual practice have been repeatedly noted by Mr. 
Slater, and averaged 4 tons perhour. One of the most 
interesting features in this foundry is the great unmber 
of special appliances for moulding. With a demand 
for thousands of castings from one and the same pat- 
terns, the common process of moulding would be utterly 
inadequate, and olen methods must be resorted to. 





The patterns are all made in metal, some in brass, but 
the greatest number in cast iron. They are finished 
and adjusted with the greatest care, and then set into 
a moulding-box imbedded to one half of their depth in 
plaster of paris. The pattern is thereby used only 
with one half, and a second pattern is required for 
moulding the other half of the em this second 
pattern being imbedded into its seat of plaster of paris 
with the reverse side. The sandboxes into which these 
articles are moulded are all interchangeable, so that 
all projecting pins correspond to all holes in the re- 
spective boxes, and any one mould taken from one 
half of the pattern will correspond to any mould taken 
from the other half. This process has the advantage 
of superior accuracy and speed of moulding, requiring 
no removal of the pattern from the sand, as the simple 
act of taking the boxes asunder is sufficient for with- 
drawing the pattern, which at the same time leaves all 
runners and air-passages impressed in the sand. A 
step further is the so-called stereotype moulding, in 
which one sandbox contains several similar patterns 
set together in one mould. These patterns are im- 
bedded in plaster of paris or screwed on to iron plates 
so as to keep their relative positions, and the impression 
in the sand is made from them the same as if the 
whole group were one single piece. The utmost re- 
finement in moulding, however, is carried out in the 
ingenious machines for withdrawing the patterns from 
the sand when moulded. These machines, like the 
plaster of paris and stereotype moulds, generally work 
in pairs, forming the two corresponding boxes for one 
casting or for one group of small castings moulded 
together. The moulding machines at the Kay-street 
Works are Jobson’s patent. The pattern, which is 
very accurately finished, is movable vertically in a very 
carefully fitted slide by means of a cam, which raises 


or lowers it to a certain definite distance. The pattern | p 


moves through an opening cast around it in white 
metal, so as to ensure a perfect fit and sufficient ease 
of motion. The pattern, when projecting above the 
table of the moulding machine, bears the same strict 
relation to the sandbox as a pattern set in plaster of 
paris, the only difference being that in the mouldin 
machine the pattern is withdrawn by the machine with 
great steadiness and in a perfectly straight line before 
the mould is taken off, while in the hand moulding the 
pattern remains in its seat-and the removal is liable to 
spoil the impression made in the sand. The sand 
requires very careful preparation for machine moulding. 
It is sifted by machinery, and then ground by a cast- 
iron edge-runner, 30 cwt. in weight, in a cast-iron re- 
volving trough. When in proper condition, it shows 
a remarkable elasticity and a considerable degree of 
cohesion. It is a mixture of silicious and argillaceous 
sands, with a quantity of coke-dust added to it. 

The forge is principally occupied with the produc- 
tion of rollers, male spindles, and similar work. It is 
accordingly fitted out with a considerable number of 
Ryder’s forging machines of different sizes. An in- 
genious machine for drilling square holes into the end 
of rollers for forming their joints consists in a strong 
slide moved by a cam and carrying four square drifts 
of successively increasing sizes. The spindles, which 
have round holes previously drilled into their ends to a 
depth exceeding the depth of the square hole required, 
are fixed into a holder opposite the slide, and traversed 
to each square drift in succession. The drifts, as they 
follow one another, cut deeper and deeper corners at 
four points in the drilled hole, so that the last drift 
forms the square inclosing the original round hole. 
The shavings removed by the drifts remain in the re- 
cess at the bottom, where they do not interfere with 
the joining of the rollers. The solid square ends of 
the rollers fitting into these recesses are first forged 
square to size by a Ryder machine, and afterwards 
shaped in a machine having six shaping tools fitted to 
one slide, two and two operating at the opposite sides 
of the square. The satel is held between centres on 
a aye bed and propped below the tool-slide to 
prevent vibration. These solid squares form an air- 
tight fit, with the holes drifted out in the correspond- 
ing spindle ends, and are interchangeable without inter- 
fering with the straightness of the continuous rollers, 
of which they form parts. The rollers are fluted by 
planing-machines carrying a considerable number of 
tools, each roller being held on the bed between centres 
and connected to a self-acting motion for turning the 
spindle through the distance corresponding to one 
groove after each cut. A very curious machine, some 
sixty or seventy years old, is kept alongside one 
of + fluting-machines, of which it is the historical 
predecessor. With this old fluting-machine a man 
operated on one roller at a time, taking the cut by a 
back-and-pinion motion given to the table by hand. 





At pea one man attends to two machines, each of 
which operates upon thirty-two rollers at the same time. 
The turning and plani forms the basement 
y! of a large building 350 ft. long by 75 ft. wide, 
all forming one span, without partition walls, the ceil- 
ing and upper floors being supported on four rows of 
cast-iron columns. The tools are mostly adapted for 
operating on several similar articles at the same 
time. The planing machines carry multiple tool- 
slides ; the lathes, in some instances have two spindles, 
one above the other, in one head-stock ; some drillin 
machines have multiple drills. Shaping machines wi 
several heads, and the heads fitted with pairs of cutters, 
and similar arrangements enable the production of one 
machine, and, above all that of one workman, to be 
multiplied as far as possible. One striking feature in 
these works is the total absence of revolving cutters 
and milling machines.. The operation of grinding is 
very extensively carried out for polishing the bright 
surfaces of machinery. The stone is also used to re- 
place the turning tool in finishing shafts and spindles, 
and in these operations it is remarkably successful. 
The mule spindles are ground to size upon a stone 
after forging. The stone has a series of parallel 
rooves all round its circumference which form the 
ed for the spindle, and a revolving disc is held across 
each —e during the whole process, so as to make 
it revolve round its own axis within the groove of the 
stone. Parallel shafts are also finished by grinding in 
preference to turning; they are made to revolve 
very rapidly, and peony 1 traversed against the circum- 
ference of a grindstone upon a straight parallel bed. 
Long thin shafts are by this process made perfectly 
round and fine looking at a very small cost. Amongst 
the numerous processes which each mule spindle must 
pass through in its completion, the hardening of the 
oint is one of the most interesting on account of the 
ingenuity of the method — The mule spindles 
are made of cast steel, and their lower points which 
run in the steps require hardening while the rest of the 
spindle must remain unhardened. The heating of the 
spindle points is effected by friction, The spindle is 
~"se against a cast-iron pulley having a number of 
ialf-round grooves all round its circumference, and re- 
volving at a speed of about 3000 revolutions per 
minute. A conical pulley, also revolving at great 
speed, is held across the spindle, and causes it to re- 
volve round its own axis. In Jess than one second 
the point of the spindle in contact with the grooved 
pulley becomes red hot toa distance of about a quarter 
of an inch, and it is then plunged into water. The ope- 
ration of straightening the mule spindles after their 
completion is a peculiar process which can only be 
compared to file-cutting. It is done by hand, and re- 
quires a degree of judgment and skill, which can only 
be acquired by years of practice. Each workman in- 
closes himself in a box so as to be separated by wooden 
—- from his neighbour, and he regulates the 
ight by covering part of the window at which his 
table is placed with dark paper. The principal tools 
are a small polished anvil of steel and a soft iron ham- 
mer. The spindle is made to revolve in a temporary 
bearing, and if out of truth is struck with the hammer, 
so as to straighten it, the great art being to know the 
spot where to strike and the force of the nal required. 
A skilled workman can straighten about twenty dozen 
of spindles per day, while it is said that an untrained 
hand may work a whole day at one spindle and it will 
be no nearer truth after that than at the beginning. 
The wood-working machinery consists of a deal frame, 
several circular-saw frames, and of other modern ma- 
chinery of the well-known and universally applied 
types. Messrs. Dobson and Barlow have just com- 
menced very considerable extensions of their works. 
The additional buildings, some of which have their 
outer walls already up, are to contain machinery of the 
same class as that described above, with some modern 
additions. A very fine building just completed is the 
new store and packing-house. The machinery produced 
at the Kay-street Works is well known in the cotton- 
spinning trade of all countries. Messrs. Dobson and 
Barlow have a considerable number of very successful 
patent machines, amongst which their self-cleaning 
carding machines and their patent mules are the most 
generally known. ‘The largest self-acting mules made 
by this firm contain 1400 spindles, while the smallest 
contain only 200. The latter were made for an 
exceptional case, for a cotton-mill erected in Ecuador, 
150 miles inland. The machinery had to be transported 
from the coast on mules’ and donkeys’ backs, and it 
was therefore necessary to make the pieces as short as 
possible, The expense of this inland transport ex- 
ceeded the price of the whole machinery, including 
freight and shipping expenses to South America. 
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PARIS EXHIBITION. 
Frencu Exurerrors. 


TuHE following is the official list of the French exhibitors in 
Class 53, comprising Machines and Apparatus in general. Where 
the full address is not given, the exhibitor resides in Paris: 

1, 187, and 193. Pinet (Joseph), & Abilly (Indre-et-Loire). 

2. Roudault (Edme-Auguste), 43, rue Béranger. 

8, Cornu (E.), 142, boulevard Ménilmontant. 

4, Ombry et Guichard, 9, rue Albouy. 

5. Space reserved. 

6, 162, and 209. Zambanx (Michel-Lonis-Eugéne-Joseph), 

11, rue Neuve-Popincourt. 
7 and 232. Turck (Michel), 29, rue d’Amsterdam. 
8. Carré (Ferdinand - Philippe-Edouard), 148, boulevard 
Richard-Lenoir. 
9. Potez ainé (Hyacinthe), 20, boulevard du Prince Eugéne. 
10. Potez ainé (Hyacinthe), 20, boulevard du Prince Eugéne, 
et Thibault (Charles-Frangois), 34, rue du Rendez-Vous. 
11. Ducomet (Joachim-Joseph), 89, boulevard de Sébastopol. 
12, 33, and 197, Bourdon (Eugene), 74, Faubourg-du-Temple. 
13. Desbordes (Louis-Frangois), 26, rue des Fossés-du- 
Temple. 
14, Dedieu ainé (Claude), 18, quai de Vaise, & Lyon (Rhéne). 
15. Roynette (Nicolas), 31, rue du Cours, & Sotteville-les- 
Rouen (Seine-Inférieure). 
16. Clair (Alexandre), 5, rue Duroc. 
17. Garnier (Paul), 6 and 16, rue Taitbout. 
18, Achard (Auguste) et Ce, 72, rue de Provence. 
19, Delettrez (Gustave), rue de Clichy, & Villiers-Neuilly 


(Seine). 

20, Bouillon (Joseph), Saint-Rambert, (ile Barbe), pres Lyon 
(Rhone). 

21, Amenc (Léon), & Clermont-Ferrand (Puy-de-Déme). 

22, Leroy (Claude-Nicolas), 7, rue Eugénie,  Neuilly (Seine). 

23. Michelet (Adrien), 30, rue de Chaillot. 

24, De La Coux des Roseaux (Jules), 33, rue Bergére. 

25. Rival (J.), 2, rue du Rendez-Vous. 

26. Schmerber fréres, % Mulhouse (Haut-Rhin). 

27, Corbran fils et Le Marchand, rue des Trois-Amis, au 
Petit-Quévilly, prés Rouen (Seine-Inférieure), 

28 and 158. Normand (C.-B.), au Havre (Seine-Inférieure). 

29. Space reserved. 

30. Compagnie anonyme des chantiers et ateliers de l’Océan 
44, boulevard Haussmann. 

81. Farinaux (Is.), Bandet et Boire, 25 and 27, quai de la 
Haute-Deule & Lille (Nord). 

32. = (E.), et Baudet (A.), rue du Lombare, 2, a Lillie 


(Nord). 

33. (See No. 12.) 

34 and 228. Orcel et Ce, cours Vitton, 80, & Lyon (Rhéne). 

35 and 225. Paupier (L.), 6, 11, and 12, passage des ‘l'rois- 
Couronnes, 

36 and 229. Falcot et Ce, 99, cours Lafayette, a Lyon (Rhone). 

37. Taurines (Auguste), 12, rue Lemercier. 

38, and 223. Veuve Catenot-Béranger, 41, rue Centrale, a 
Lyon (Rhone). 

39. Desgoffe et Ollivier, 6 rue Lebonis. 

40. Artige (D.), et Ce, 79, rue du Théatre-Grenelle, and 43, 
rue de Grenelle, 

41. Varrall, Elwell et Poulot, 9, avenue Trudaine. 

42 and 126. Rouffet ajné (Achille), 33, rue Saint-Ambroise- 
Popincourt. 

43. = (Edouard), rue de Cassis, % Marseille (Bouches-du- 


ne). 

44. Dupluvinage fils, 114, rue de la Roquette. 

45. Coque (Adolphe-Joseph), 48, boulevard de Strasbourg. 

46. Laubereau (Joseph), 10, rue Joubert. 

47. Cazal (Jean-Henry), 21, rue Moncey. 

48. Laurens et Thomas, 232, rue de Rivoli. 

49. Sagnier (Louis) et Ce, & Montpellier (Hérault). 

50 and 164. Hugon (Pierre), 187, rue de Vaugirard. 

51. Société des moteurs Lenoir (Gautier et Ce), 101, boule- 
vard de Sébastopol. 

52. Lefebvre (Gustave), 115, rue de la Roquette. 

53 “ 224, Suc Chauvin (A.) et Ce, 50, boulevard de la Vil- 
ette. 

54,114, and 169. Taverdon et Ackermann, 66, avenue Ser- 
penvise, & Metz (Moselle). 

55, 184, and 181. Depin (Antoine-Alexandre), 27 and 44, rue 
de Paris, & Montlucon (Allier). 

56. Leclercq et Ce, 59, rue Saint-Louis-Grenelle. 

57 and 128. Hermann-Lachapelle et Glover (Ch.), 144, rue du 
Faubourg-Poissonniére. 

58, 94, and 200. Coignard (L.) et Ce, 76, rue de Savres. 

59 and 216. Durenne (Jean-F'rangois), 27, quai Napoléon, & 
Courbevoie (Seine). 

60 and 188. Flaud (Henri), 27, rhe Jean-Goujon. 

61. Compagnie du Fives-Lille, 12, place Vendome. 

62 and 124. Société Farcot et ses fils, % Saint-Ouen (Seine). 

63. Cochin (Frangvis), 3, rue Montpensier. 

64. Bariquand (Louis-Ferdinand-Jules), 127, rue Oberkampf. 

65. Veuve Lethuillier-Pinel, 26, rue Méridienne, & Rouen 
et a ; 

66. Silbermann (J.-Joseph), au Collége de France. 

67. Imbert (Eug.) et Ce, & Saint-Chamond (Loire). 

68. Cail (J.-F.) et C°, 48, quai de Billy. 

69. Space reserved. 

70 Commission des ardoisiéres d’Angers (Lariviére [Ch.}, gé- 
rant), 36, boulevard du Chateau-d’Eau, & Angers (Maine- 
et-Loire). 

71. Space reserved. 

72. Régnard (Paul), 15, rue Charlot. 

73. Armengaud ainé, 45, rue Saint-Sébastien. 

74. Sagebien (Alphonse), 25, rue Saint-Fussien, % Amiens 
(Somme). 

75. Quillacq (L.-A.), % Anzin (Nord). 

76 and 105. Scellos (Eugene), 74, boulevard du Prince- 
Eugéne. 

77 and 107. Peltereau (Placide), le jeune, frére, & Chiateau- 
Renault (Indre-et-Loire). 

78, 110, and 168, Laudet (Georges-Jean-Baptiste), 83, rue de 
Grenelle-Saint-Germain. 





79. Moisy (Guillaume-Pierre-Jules-Arséne), 8, rue de la Jus- 
sienne. 

80. Galibert et fils, 823, rune Saint-Martin. 

81 and 121. Pimont (Prosper), 57, rue Impériale, & Rouen 
(Seine-Inférieure). 

82. Jamet et Ce, 25, rue des Poissonniers, 

83. Giroud (Henri), 49, rue d’Hauteville. 

84. Williams (John), 32, rue de Villejust. 

85. Brunt (J.) et Ce, 15, rue Pétrelle. 

86. Barbary (Antoine), & Chateauroux Indre). 

87. Simon (Adolphe), 66, rue Caumartin. 

88. Garnier (Jean-Claude) et Ce, 22, rue Folie-Méricourt. 

89. Villitre (Hippolyte-Jacques, & Vire (Calvados). 

90. Du Boys (Ernest), 11, boulevard de Strasbourg. 

91 and 192. Samain (Pierre), allée des Lices, & Blois (Loire-et- 


N 


Cher). 
92. Rebours (Jean-Baptiste-Théodore dit Marchand), 16, rue 
de Pontoise, & Saint-Germain-en-Laye (Seine-et-Oise), 
93 and 177. Clément (Jeau-Antoine), 48, rue des Carmes, & 
Orléans (Loiret). 
94. (See No. 58). 
95. — (Pierre-Lonis-Timothée), 39 and 41, passage Choi- 
seul. 
Le marquis de Caligny (Anatole-Frangois), 18, rue de 
l’Orangerie, » Versailles (Seine-et-Oise). 
. Sautter (L.) et Ce, 37, avenue Montaigne. 
. Lariviére, 21, rue Rochechouart. 
. Meynard (Hilarion), & Valréas (Vaucluse). 
100 and 159. Duvergier (Alphonse), 25, rue de Saint-Cyr, & 
Lyon (Rhone). 
101. Rupp (Auguste), 138, boulevard Mazas. 
102 and 166. Franchot (Charles-Louis-Felix), 19, rue des 
Poissonniers, & Saint-Denis (Seine). 
103. Burel (Eugéne), 73, avenue de la Grande-Armée. 
104, Carlier (Frangois-Philippe), 40, rue Notre-Dame-des- 
Victoires. 
105. (See No. 76.) 
106 and 203. Perceaux (Louis-Guillaume), 16, rue Monsieur- 
le-Prince. 
107. (See No. 77.) 
108. Valant (Louis), 4 Imphy-les-Forges (Nidvre). 
109. Blondel (Pierre-André), & Déville-lés-Rouen (Seine-In- 
ferieure). , 
110. (See No. 78. 
111, Monti (Jules-Ferdinand), Bonneterre et Erhart, 33, rue 


96. 


Bichat. 

112. Chuwab (Charles) et Chuwab (Daniel), 69, rue du Petit- 
Pare, et 39, rue du Faubourg-Suint-Denis. 

113. Cambon (Auguste) et fils, & Rozidres-sur-Mouzon par 
Vrécourt (Vosges). 

114. (See No. 54.) 

115. Piret et Ce, rue St-Marc-Feydeau. 

116. Jouffray ainé et fils, 4 Vienne (Isére). 

117. Gérard (Edouard), & Brenvannes (Haute-Marne). 

118. Lenoir (Pierre), 4 Raon-l’Etape (Vosges). 

119. Veuve Aubenne (ancienne maison Hosch), 108, rue 
d’Enfer. 

120. Durand (Joseph-Louis-Anselme), 4, rue de Villejust. 

121. (See No. 81.) 

122. Piat (J.) et fils, 98 and 49, rue Saint-Maur. 

123. Lecherf (J.) et Ce, 38, rue du Grand-Balc.n, a Fives-Lille 
(Nord). 

124. (See No. 62.) 

125. Bérendorf pére et fils, 294, rue Mouffetard. 

126. (See No. 42.) 

127. Bréval (Laurent), 22, rue Vieq-a’Azir. 

128. (See No. 57.) 

129. Egrot, 272, rue du Faubourg-Saint-Martin. 

130. Aubert (Alexandre), 4, rue Claude-Villvfaux. 

131 and 217. Cail (J.-F.) et Ce, et compagnie de Fives-Lille, 
48, quai de Billy. 

132 and 215. Gouin (Ernest) et C°, 110, avenue de Clichy. 

133. Decauville (Amand), 4 Petit-Bourg (Seine-et-Oise). 

134. (See No. 55.) 

135. Damey (A.), rue du Chateau-d’Eau, & Dole (Jura). 

136. Space reserved. 

137. (See No. 1.) 

138. Giroud-d’Argoud (Frédéric), 41, rue du Commerce, & Lyon 
(Rb6éne). 

139. Delage jeune et Boudinot, a Angouléme (Charente). 

140. Dureau et Blard, 226, rue de Rivoli. 

141. Palazot (Bernard), 64, chaussée d’Antin. 

142. Bareiko de Chodzko (Napoléon-Félix), 58, rue de Babylone. 

143. Dézélu (Jacques-Isidore) et Sherriff (Lhomas), au dépéot 
des chemins de fer de l'Ouest. 

144, Thierry fils et Ce, 122 and 124, rue du Faubourg-Saint- 
Martin. 

145. Frot (Jean), 24, boulevard Saint-Vincent, & Orléans 

Loiret). 

146. Marinoni (H.) et Chaudre, 67 and 69, rue de Vaugirard. 

147. Leleu et Clavier, 75, boulevard Montparnasse. 

148. Morane jeune (Florentin) et Guyet (Joseph), 43, rue 
Esquirol, et 15, rue de Strasbourg. 

149. Kaulek fils et Busy, 18, rue Commines. 

150. Rucher frares, 4, rue des Ecluses-Saint-Martin. 

151. Molard (J.), & Lunéville (Meurthe). 

152. Claparéde (Frédéric-Moise), quai de Seine, & Saint-Denis 


(Seine). 

153. Hédiard (Alexandre), 25, rue Taitbout. > 

154. Carville ainé (Charles-Louis-J hi), 19, rae Commines. 

155. Duvoir (Narcisse), & Soissons (Aisne). 

156. Kling (Alexandre), (ancienne maison Debievre-Lesafire), 
rue du Bombardement, & Lille (Nord). 

157. Anjubault (A.), 4, rue Keller. 

158. (See No. 28.) 

159. (See No. 100.) 

160. Belleville (J.) et C*, 101, rue d’Orléans-Batignolles. 

161 and 218. Martin ainé et Calrow, 63, rue Saint-Maur- 
Popincourt. 

162. (See No. 6.) 

163. Lévéque (Alexandre), 6, rue Sainte-Foy. 

164, (See No. 50. 

165. Saint-Céran (Louis de), 2, rue du Beau-Soleil, & Nantes 
(Loire-Inférieure). 





166, (See No, 102.) 

167. Boyer ‘one 3 and 5, rue du Pont-a-Raisnes, & Lille 
( 

168. (See No. 78. 

169. (See No. 54. 

170. Thirion (Henry), & Mirecourt (Vosges). 

171. Armandies were ay (ta a Lagny (Seine-et-Marne). 

172. Brossement (Franngois-Alexadre), 125, rue Oberkampf. 

178. Goutallier (Antoine), 78, rue Popincourt. 

174. Motte (Simon), 1, rue des Ecluses-Saint-Martin. 

175. Perrin pére et fils, ® Vuillafans (Doubs). 

176. Trichet (Philippe - Louis- Bernard), & Nieuil -]'Espoir 
(Vienne). 

177. (See No. 93.) 

178. Roze (L.), 95, rue Neuve-des-Mathurins. 

179. Tournade (Pierre), & Lachatre (Indre). 

180. Gonin (Claude-Marie), & Saint-Etienne (Loire). 

181. (See No. 55.) 

182. Cochot (Auguste), 12 and 14, rue Moreau. 

183. Lambert et Co, (société des mines de Vuillafans), & Vuilla- 
fans Cue 

184. Bouchard (Alexandre), 42, quai de la Charité, & Lyon 
(Rhone ). 

185. Rohée (Andoche), 72, rue de Bondy. 

186. Darasse, 2, impasse Conti. 

187. Goudéry (J.-F.), Canat et Ce, 28, rue du Chemin-Vert. 

188. (See No. 60. 

189. Letestu (Marie-Alexandre-Emile), 118, rue du Temple. 

190. Simon (F.), & Saint-Dié (Vosges). 

191. re (Eugene), 41 to 47, facade du Réduit, & Lille 
(Nord). 

192. (See No. 91.) 

193. (See No. 1.) 

194, Malo et Ce, & Dunkerque (Nord). 

195 and 222. Deplechin-Letom et Mathelin (L.), 96, rue de 
Doual, & Lille (Nord). 

196. Hubert (Hyppolite), 4, rue Puget. 

197. (See No. 12.) 

198. Devilder (Julien), 11, rue Cantimpré, & Cambrai (Nord). 

199. Thirion (Antoine-Romain), 169, rue de Vaugirard. 

200. (See No. 58.) 

201. Henry et Peyrolles (ancienne maison Stoltz fils), 5, bo ule 
vard de Clichy. 

202. Voruz (J.) ainé, rue Linnée, & Nantes (Loire-Inférieure). 

203. (See No. 106. 

204. Larger (J.), a Felleringen (Haut-Rhin). 

205. Space reserved. 

206. Laurent ainé, — du Canal, & Dijon (Céte-d’Or. 

207. Fourneyron (Benoit), & Chambon-Feugerolles (Loire). 

208. Brault et Bethouart, aux Filles-Dieu, & Chartres (Eure- 
et-Loire). 

209. (See No. 6.) 

210. Protte (Léonard-Jean-Baptiste), & Vendeuvre (Aube). 

211. Barbe (Claude - Joseph - Désiré), 39, rue Chigaray, & 
Bayonne (Basses-Pyrénées). 

212. Dudon-Mahon et Desvignes (Félix), 36, rue Saint-Martin, 
& Soissons (Aisne). 

213. Neut et Dumond, 114, boulevard du Prince Eugéue. 

214. Schabaver et Fourés, & Castres (Tarn). 

215. (See No. 132.) 

216. (See No. 59.) 

217. (See No. 131.) 

218. (See No. 161.) 

219. Piuart et Ce , ® Marquise (Pas-de-Calais), et & Paris, 140 
rue du Faubourg-Saint-Martin. 

220. Chrétien (J.), 131, boulevard Sébastopol. 

221. Vernay (Louis), 4, rue d’Arcet. 

222. (See No. 195.) 

223. ‘See No. 38. 

224. (See No. 53. 

225. (See No. 35. 

226. Garat (Pierre-Laurent), 4, rue de la Monnaie, & Caen 


(Calvados). 

227. Kuhn fréres et beau -frere, usinen Sainte-Barbe, prés 
Saverne (Bas-Rhin). 

228. (See No. 34.) 

229. (See No. 36.) 

230. Babonaux (Jean-Baptiste), 74, rue de Lille, a Valenciennes 

Nord). 

231. ohand (Victor), & Bourg (Ain). 

232. (See No. 7.) 

233. Henry-Lepaute (Augustin-Michel, 161 and 163, rue de 
Vaugirard. 

234. Mahoudeau (Octave), & Saint-Epain (Indre-et-Loire). 

235. Bernard (Jacques), 9, rue de la Fromagerie, & Lyon 


(Rhone). 

236. Dandoy-Mailliard fils, & Cousolre (Nord). 

237. Bernier (Eugéne-Henri), 42, rue Corbeau. 

238. Hirn (Ferdinand), (maison Haussmann), au Logelbach, 
prés Colmar (Haut-Rhin). 

239. Desaulle (Norbert Anselme), 39, rue Grange-aux-Belles. 

240. Risler (Georges), & Cernay (Haut-Rhin). 

241. Gand (E.), 48, quai de Billy. 

242. Lambelin, 42, avenue Parmentier. 

243. Layer, 5, rue Saint-Laurent. 

244. Chevalier (Laurent), 54 and 55, cours Perrache & Lyon 
(Rhéne). 


Crass 54. Macatee Toots. 


1 and 27. Périn (Jean-Louis), 97, rue du Faubourg-Saint- 
Antoine. 

2. Godrant fréres, 25, rue aux Pareurs, & Abbevilie (Somme). 

8. Sement (Jean-Gabriel), 36, rue de Charonne, passage 
Saint-Antoine, 4. 

4, 29, and 42. Compagnie des chantiers et ateliers de l’Océan, 
44, boulevard Haussmann. 

5. Bouvier fils et Ce (Alexandre-Chacot, directeur des usines), 
% Trablaine, commune de Chambon Feugerolles (Loire). 

6. Deneau-Lagroie fils ajné, 28, rue Saint-Louis, au Mans 
(Sarthe). 

7. Barbier Etienne) ainé, & Trévoux (Ain). 

8 and 36. Bariquand (Louis-Ferdinand-Jules), 127, rue Ober- 
kampt. 
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9. Toussaint (Henri-Alphonse), route de la Révolte, & Saint- 
Denis (Seine). : : ; 
10. Morerette (Denis), 42, rue de Foy, % Saint-Quentin 
Aisne). 
11. Guiot-Laligant, 18, rue de I’Etelon, & Orléans (Loiret). 
12. Boildieu (Charles),19, rue Dupin, ; 
13. Duplay Cousins, 4, rue de Lodi, & Saint-Etienne (Loire). 


. Prat (Alexis), 12, cit¢ Boufflers, rue Dupetit Thouars. 
Lejeune (Gérard), 16, passage Briard. y , 
Vautrin (Joseph-Eléonor), 257, rue du Faubourg-Saint- 
Martin. 
. Lecachevx (Alfted-Edmond), 4, passage d’Angouléme-du- 
Temple. es 
Pechin (Louis), 13, rue Neuve-Saint-Pierre, & Besangon 
(Doubs). 
Chouanard (J.-V.) frdres, 5, rue Saint-Denis. 
Limet, Lapareillé et Ce, 134, boulevard Richard-Lenoir. 
Bricaire et D. Poulo, 50, toulevard de la Villette. 
Lizeray (Adrien, Raymond), 18, rue des Bois. 
Tilloy et Lefournier, 24, boulevard de Sébastopol. 
Kurtz (Georges-Eugéne), 11, rue des Gravilliers. 
25. Stoltz (Georges), 51, rue Fontaine-Saint-Georges. 
26. J. Ducommun et Ce, & Mulhouse (Haut-Rhin). 
27. (See No. 1.) 
28. Sautreuil(A.) et C°, a Fécamp (Seine-Inférieure). 
29. (See No. 4. 
30. J.-F. Cail et C® (Compagnie de Fives-Lille), 48, quai de 
Billy. 
1. Neniand (C.-B.), au Havre (Seine-Inférieure). 
2 and 60. Deny (Louis), 24, Petite-Rue-Suint-Pierre-Amelot 
(6, Allée-Verte). 
33. Bouquié (Ferdinand), 43, rue Saint-Georges. 
84, (See No. 21.) 
35. Hermann (Georges), 92, rue de Charenton. 
36. (See No. 8.) une 
37. Dupuy (Théodore), 3, passage du Désir. 
88 and 81. Société Dandoy-Mailliard, = Ce (Lueq ain€ 
administrateur gérant), & Maubenge (Nord). 
39 and 82. Sculfort, Malliar et Meurice, & Maubeuge (Nord). 
40. Colmant (Alexandre), 23, rue Tutgot. 
41. Deshays (Arséne), 14, rue Bleue. 
42. (See No. 4.) 
43. Tussaud (Félix), 6, rue Neuve-de-Lappe. 
44. Parod (Ernest-Ulysse), 16, rue Popincourt. 
45 and 64. Pihet (Auguste-Eugene-Adrien), 8, rue Neuve- 
Popincourt. 
46. Lemaire-Daimé, 62, rue du Faubourg-Poissonnibre. 
47. Liebmann (A.-W.), 31, rue des Petites-Ecuries. 
48. Germain (Théodore), 48, rue des Gravilliers. 
49. Enodeau (Frédéric-Auguste), 75, rune de Meaux. 
50. Duval (Auguste), 20, rue d’Aubervilliers. 
51. Duchaussoy et Ce, 17, rue du Pont-aux-Choux. 
52. Henry et Peyrolles, 3, Boulevard de Clichy. 
53. Cheret (Mathurin-Jean), 66, rue d’Angouléine-du-Temple. 
54. Daudin (Jean-Paul-Frangois), 27, rue Saint-Ambroise- 
(Popincourt dans le passage, n. 5). 
55, 62, and 107. Varrall-Elwell et VPoulot, 9, avenue Tru 
daine. 
56 and 63. Usine de Graffenstaden (Jacques Messmer directeur), 
& lkirch-Graffenstaden (Bas-Rhin). 
Veuve Minier (Louis), 36, rue d'Eibetif, & Roven (Seine- 
Inférieure ). 
58. Bouhey (Etienne), 28, avenue Daumesail. 
59. Mme de Coster (Amélie), 9 and 9 bis, rue Stanislas. 
60. (See No. 32.) 
61. Dumas-Fremy (Charlemagne-Louis), 7, rue de la Voyette 
a Ivry-sur-Seine. 
62. (See No. 55.) 
63. (See No. 56.) 
64. (See No. 45.) 
65. Souef et fils, & Contras (Gironde). 
66 ard 85. -Touled (Albert) ainé, a Albert (Somme). 
67. Blanchet (Jean-Baptiste), 6, rue Ville-@s-Martin, & Saint- 
Nazaire (Loire-Intérieure). 


19. 
20. 
21. 
22. 
23. 


24, 


° 
vo 


68. Edeline (Amédée-—Jean), 147, rue du Teinple. 
69. Lefevre (Benjamin-Christophe), 6, rue des Trois-Pavillons 


(Marais). 
70. Herfordt (Frangois-Joseph), 11, rue Jean-de-Beauvais. 
Bouraly (Guillaume), 32, Boulevard de Courcelles. 
and 77. Guettier (A.) (ancienne maison Vande Jeanron, 
Christophe), 74, rue Oberkampf. 
. Cauchon (Baptiste), 115, rue Overkampf. 
Carhonnier (veuve) et fils, 7 bis, rue Neuve-Popincourt. 
Vitasse Coe et Delinotte, 56, rue d’Allemagne. 
. Leroy (‘Théophile-Marie), 9, rue Boileau, & Nantes ( Loire- 
In{érieure). 
« (See No. 72.) 
. Védrine (Marie-Louis), 5, rae Oberkampf. 
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79. Richard (Paul-Adolphe), 22, rue des Boulangers. 
80. Cochard (E.) et Ce, 6, rue Oberkampf. 

81. (See No. 38.) 

82, (See No, 89.) 

83. Gautier et Baillet, 6, rne Lamartine. 


. Letebvre (Hippolyte), 9, rue de Bapaume, & Albert 
(Somme).) 
5. (See No, 66.) 
Rous (Ermond), 129, bouvelard Saint- Michel. 
7. David et C,, 79, rue d'Orléans, au Havre (Seine-In- 
férieure). 
3. Durand (Francois) 115, rue de la Pompe. 
Dumont (Etienne-Honoré) (usine de Fontval), 2 Roanne 
(Loire). 
Boulet fréres, 74, rue d’Allemagne, & la Villette. 
. Fauconnier (Francois-Louis), 6, rue du Havre-Villette. 
Jannot (Ferdinand-Hippolyte), & Triel (Seine-et-Oise). 
98. Allemand (Alexandre), rue Saint-Jean-Batignolles, 12, et 
Daiel (Joseph), 92, rue de l’Oureine. 
Quétel-Trémois (Jean-Francois), 34, quai de la Marne. 
Fréret (Victor), & Fécamp (Seine-In{¢rieure). 
Flament (Henri) et Ce, 18, bouvelard du Temple. 
Radet-Ruotte, & Provenchéres (Haute-Marne). 
Schlosser (Frangois-Xavier), 11, rue Picpus. 


94. 
95. 
96. 
97. 


98. 


99. Baudat (Louis), 23, rue de Charonne (7, passage Sainte- 
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. De Roverive, baron de Calriéres (Francois-Marie-Gustave- 
Raymond), & Nimes (Gard). 


101. Dupriez (Charles-Achille, 43, rue Traversibre-Saint- 
Antoin . 

102. Guilliet (Francois), 43, rue du Temple, & Auxerre- 
Yonne). 


. Cazenave (Georges) et Ce, 7, rae Saint-Victor. 

. Louis Weyer et Ce, & Saverne (Bas-Rhin). 

5. Vailod (Auguste), 50, rue Impériale, & Ivry (Seine). 

. Hamelle (Edouard), % Saint-Quentin, sur le port 
(Aisne). 


107. (See No. 55). 

108. Schmerber fréres, & Mulhouse (Haut-Rhin). 

109. Borie (Paul), 35 and 37, rue de la Muette-Popincourt. 
110. Flippes (H.-M.-L.), 25, rue de Douai. 

ili. Kreutzberger (Frédéric-Guillaume), quai impérial, & 


Puteaux (Seine). 


Cxiass 50. Machines, INSTRUMENTS, AND PROCESSES USED 
IN VARIOUS Works. 


1-51. Rommetin (Casimir-Marius), 194, rue du Faubourg- 
Saint-Martin. 
2. Froely (Pierre-Antoine), 12, rue Ronchaux, & Besangon 
(Doubs). 
3-17. Bottier (Louis-Nicolas) et fils, 12, rue Saint-Jacques. 
4-50. Massonnet (Ch), 48, rue du Faubourg-Saint-Denis. 
5. Chertemps (Charles), 140, rue du Temple. 
6. Reine (Auguste), & Méru (Oise). 
7-36. Plancon (Jules), 40, rue Moret. 
8-49. Remailho (Michel et Jean) fréres, 20, rue Rambuteau. 
9-42. Gondouin (Edmond-Paul-Henri), 22, boulevard Pois- 
sonniére. 
10. Pondra (Philippe-Adolplie), 98, rue Saint-Victor. 
11. Lhéon-le-Belliez, 16, rue Saint-Mare. 
12. Petot (Pierre-Joseph), 58, rue des Amandiers. 
13. Chatain (René), 12, rue Beuret. 
14. Chatelain (Constantin) et fils, ’ Montécheroux (Doubs). 
15. Besangon (Pierre-Frédéric), 5, rue Culture-Sainte-Cathe- 
rine. 
16. Gueutal (Pierre), pore et fils, & Montécheroux (Doubs). 
17. (See No. 3.) 
18. Bigot-Dumaine (Jean), 14, rue des Envierges. 
19. Ferret (Eugéne-Alexis), 11, rue Saint-Anastase. 
20-47. Christeile-Cornet, i Cousances-aux-Bois (Meuse). 
21. Comeaux ainé (Claude), 16, cours Suchet, & Lyon (Rhone). 
22. Numa Lonvet, 36, rue de la Verrerie. 
23. Gloriod (Louis-Frangois), pére et fils, 102, route d’Or- 
léans, Petit-Montrouge, Paris. 
24. De Monestrol, marquis d’Esquille, & Rungis (Seine). 
25. Gleuzer (Jacques-Louis), 141, rue du Temple. 
26. Maurice (Jean-Nicolas), & Epernay (Marne). 
27. Rangod (Louis), 4 and 33, rue du Marché-Saint-Jean. 
28. Delahave > 26, rue Saint-Sébastien. 
29. Raux (lran¢ois-J ulieti), 24, rue Jessaint. 
30. Clément (Amiable-Alexandre), 47, grande rue de La- 
Chappelle. 
31. Schmidt (Georges), 212, rue du Faubourg-Saint-Martin. 
32. Steinmetz (Bernard), 97, rue Notre-Dame-des-Champs. 
33. Sauvan (Louis), 28, rue Berthier, Faubourg-Saiut-Jean- 
du Var, a Toulon (Var). 
4. Chenel (Louis-Ferdinand), & Ivry-la-Bataille (Eure). 
5. Grellet fils (Charles-Frédéric), 30, boulevard Martainville, 
a Rouen (Seine-Inférieure). 
36. (See No. 7.) 
7. Chalopin (Michel-Séverin), 52, boulevard de la Chapelle. 


) 


of 

38. Barre (Frangois-Marie-Auguste), 19, rue Drouot. 

39. Bellion (Joseph), 59, rue de Paris, au Havre (Seine-In- 

férieure). 

40. Rouy (Aimé), 159, rue Saint-Maur. 

41. Cail (J.-F.) et Ce, 48, quai de Billy. 

42. (See No. %.) 

43. Antcine et Darbour, 7, rne Corbeau. 

44. Renout (Iippolyte-Joseph), & Ezy (Eure). 

15. Peltée (Simon-Erastus), 7, avenue I'artnetitier. 

16. Guinier (Jacques-Simon), 12, rue de la Glaciére-Mont- 
martre. 

7. (See No. 20.) 

18. Noél (Frangois-Julien), 42, rue de Lanery. 

9. (See No, 8.) 

50. (See No. 4.) 

. (See No. 1.) 

52. (Désiré-Pierre) Mousset (Maison Lebrun), suecesseur, 116 

rue de Rivoli. 


Cxiass 63. Ramsway PLANT AND APraRATtus. 


Petau (Gustave-Gédeéon), 8, rue du Ranelagh. 

Anjubault (A.), 4, rue Keller. 

Lapeyrie (Louis-Pierre), 19, rue du Poirier, au Mans 
(Sartne). 

4 and 73. Vignier (Pierre-Auguste), 98, rue de la Paix- 
Batignolles. 

and 18. Allain (Louis-Anne-Félix) et Ce, 33, rue Mont- 


5 
mmartre. 
6 and 47. Molinos (L.) et Pronnier (C.), 28, place Saint- 


18. (See No. 5.) 


19, 74, and 89. Vivaux (H.) et Ce, & Dammarie-sur-Saulx 
(Meuse). 

20. Langlois (Jacques-Lucien), 44, boulevard du Prince- 
Eugéne. 

21. Space reserved, 

22. Desbriére, 68, rue de Provence. 

23. Moll (Henri), 49, rue des Menuts, & Bordeaux (Gironde). 


33, 35, 38, 55, 70, 71, 81, and 87. Com ie des chetnins 
de fer de l'Est (Clément Sauvage, dirécteur), place de 
Strasbourg. 

25. (See No. 9.) 

}. Goschler (Charles), 1, rue Lavoisier. 

7, 34, 53, 65, 82, and 86. Compagnie des chemins de fer du 

Midi (Surell, directeur), 15, place Vend6me. 

28. (See No. 14.) 

29 and 42. Schneider et C*, au Creusot (Sadne-et-Loire. 

30 and 48. Sagnier (L.) et Ce, & Montpellier (Hérault), 

31, 41, 50, 62, and 64. Cail (J.-F.) et Ce, de Fives-Lille, 48, 
quai de Billy. 

$2. Achard (Auguste) et Ce, 72, rue de Provence. 

33. (See No. 24.) 

54. (See No. 27.) 

35. (See No. 24. 

36 and 110. Delannoy (Frangois-Albert-Romiain), gare de 
Montrouge, 13, boulevard d’Arcueil. 

37. Space reserved. 

38. (See No. 24.) 

39. Fell (John-Barraclough), % Lanslebourg (Savoie). 

10, 45, 60, 66, 75 and 88. Compagnie des chemins de fer de 
Paris & Lyon et & la Méditerranée (Paulin Talabot, 
directeur), 17, rue Laffitte. 

41. (See No. 31.) 

42. (See No. 29.) 

43. (See No. 14.) 

14. Space reserved. 

45. (See No. 40.) 

16. Boigues, Rambourg et Ce, 16, place Vend6me. 

47. (See No. 6.) 

48. (See No. 30.) 

19. (See No. 14.) 

50. (See No. 31.) 

51 and 56, Usine de Graffenstaden (Jacques Messmer, direc- 
teur), & Illkirck-Graffenstaden (Bas-Rhin). 

52. Gouin (Ernest) et Ce, 110, avenue de Clichy. 

53. (See No. 27.) 

54. Harel et Ce, & Vienne (Isére). 

5d. (See No. 24.) 

56. (See No. 51.) 

57 and 79. Alexandre-Leseigneur et Ce, 10, rue Impériale, & 
Ivry (Seine). 

58. Russery et Lacombe, & Rive-de-Gier (Loire). 

59. Arbel-Déflassieux (L.), fréres et Peillon, & Rive-de-Gier 
(Loire). 

60. (See No. 40.) 

G1. Rebour (Claude-Josepli-Napoidon, i24, rue du Faubourg- 
du-Teiple. 

62. (See No. 31.) 

63. Gouvy fréres et Ce, 2 Hombourg-le-Haut (Moselle). 

64. (See No. 31.) 

65. (See No. 27.) 

66. (See No. 40.) 

67. (Gargan et Ce, 7, rue Curial. 

68. Bonnet (Auguste-F¢lix), 8, rue de Sévres. 

69. Tenbrinck (Charles), 9, rue Moncey. 

70. (See No. 24.) 

71. (See No. 24.) 

72 and 83. Pinart et Ce, & Marquises (Pas-de-Calais). 

73. (See No. 4.) 

(See No. 19.) 

(See No. 40.) 

Société anonyme des Hauts Fourneaux de Maubeuge 

(Nord). 

77 et 106. Suc-Chauvin (A.) et Ce, 50, boulevard de la 
Villette. 

78. Joindy et fils, 196, rue Lafayette. 

79. (See No. 57.) 

80. Bergeron (Jules), 2, rue Sully, a Nimes (Gard), 

81. (See No. 24.) 

82. (See No. 27.) 

83. (See No. 72. 

84. Vidard (Jean-Baptiste). 54, rue Nollet. 

85. De Dietrich et Ce, & Niederbron (Bas-Rhin). 

86. (See No. 27.) 

87. (See No. 24.) 

88. (See No. 40.) 

89. (See No. 19.) 

90. Scellos (Eugéne-Pierre), 74, boulevard du Prince-Eu- 
gene. 

91. Doré (Pierre), 14, impasse d’Antin. 

92. Gagin et Ce, 99 bis, p oro Clignancourt. 

93. Balmont et Ce, 12, rue Vivienne. 

94. Deleourt (Alexandre), 146, rue Saint-Maur-Popincourt. 

95. Dupuch (Gustave), 4, rue Claude-Velletaux prolongée. 

96. Baudouin (Achille), 65, boulevard de Sebastopol. 

97. Masson (Edouard), 7, rue Lacuée. 

98. Normant fréres, 57, rue de Rivoli. 


be 
4. 
De 
6. 
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Georges. 

Mever (Jean-Jacques) et Meyer (Adolf) fils, 41, avenue de 

Neuilly, & Neuilly-sur-Seine (Seine). 

Space reserved. 

and 25. Dezelu (Jacques-Isidore) et Guillot (Henri), aux 

ateliers du chemin de fer de l'Ouest (Batignolles). 

. Berrens (Frangois-Théophile), 17, rue Laffitte. 

- Thouvenot (Charles-Louis), & Suint-Gingolph (Haute- 

Savoie). 

12. Boutmy (Gabriel), 62, rue des Ecoles. 

13. Balans (Raymond), 5, rue Bleue. 

14, 28, 43, and 49. Compagnie du chemin de fer de Paris & 
Orléans avec ses prolongements (Solaeroup, directeur), 
boulevard de l’Hopital, 7. 

15. Gouin (Edouard), @ la gare de Marseille (Bouches-du- 

Rhone). 
16. Rarchaert (Lucien), 40, rue Neuve-Saint-Eustache. 





Marie). 


17. Jeannelle (Louis-Thibault), 64, rue des Poissonhiers. 





99. Emerique, Marcaille et Ce, 50, rue Moreau. 
100. Neveu et Guichard, 319, rue Saint-Denis. 
| 101. Poulet (Charles), 47, rue Vieille-du-T emple. 
| 102. Barbier (Louis-Victor), 13, rue de la Jussienne. 
103. Daliful (Jean-Louis), 306, quai Jemmapes. 
104. Bonnefond (Ch.) et Ce, 57, rue Impériale, & Ivry (Seine). 
105. Delettrez pore, 51, avenue d’Eylau. 
106. (See No. 77.) 
| 107. Coutant fréres, 17, rue Impériale, & Ivry (Seine). 
108. Chevalier, Cheilus jeune et Ce, 61, quai de Grenelle. 
109. Luchaire (Léon) [maison Blazy e¢ Luchaite]} et Ce, 25 et 
27, rue Erard. 
0. (See No. 36.) 
| 111. Roze (Eugene), 78, rue du Chateau-d’Eau. 
| 2. Boutmy pére, fils et Ce, & Messempré, prés Carignan 
(Ardennes). 
| 113. Chatel jeune (Frangois-Alfred), 32, rue de Malte. 


| 
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USE OF IRON SLEEPERS IN INDIA. 


Tus subject of cast-iron sleepers is one which has, 
from time to time, received much consideration from 
the various Indian railway boards. The difficulty in 
obtaining good or well-seasoned wood in India at a 
reasonable price, the rapid decay of the wooden 
sleepers which were put down, and the great cost of 
sending sleepers made of Baltic timber from this 
country, pointed out the expediency of trying iron for 
that purpose, which, it was said, had succeeded in other 
places. The first step taken was to form a committee, 
composed of the consulting engineers to the different 
companies, who, on the 14th November, 1859, came 
to the following conclusions : 

“1st. That a road consisting of rails laid on any 
‘ cast-iron sleeper yet devised, instead of upon trans- 
* verse or longitudinal wood sleepers, is inferior as 
respects the ease of motion of the trains when high 
speeds are adopted, and may be expected to increase 
the wear and tear of the rolling-stock as well as of 
the road itself; but where the ballast is suitable, 
and for the sake of economy, or to hasten the com- 
pletion of the works in countries or districts similar 
to some portions of India, where wooden sleepers 
are not readily procurable, there may be cases where 
cast-iron sleepers should be applied. 

“ Qnd. That it is undesirable to fix authoritatively 
‘ any precise form of cast-iron sleeper. 

“ 3rd. Messrs. Hawkshaw, Berkley, Rendel, Yarrow, 
and Bruce have recommended the use of Greaves’s 
sleepers in India and elsewhere. 

“ 4th. Assuming that in certain cases it is desirable 
“ to use cast-iron sleepers, the use of Indian iron for 
* those sleepers will remain a question of comparative 
“ cost with the iron of other countries.” 

It appears to have been generally admitted that 
wood is better, on the whole, as far as the rolling- 
stock is concerned, and where high speed is required ; 
but considering the circumstances of Indian railways, 
it was found that sowething more durable than wood 
was required, and, after a little time, almost all the 
consulting engineers individually recommended the use 
of the iron sleepers on the lines with which they were 
connected. The proposals of some were in the shape 
of experiments on a more or less extensive scale ; but 
Mr. Hawkshaw of the Madras and Eastern Bengal, 
Mr. Bidder of the Punjab and Delhi, and Mr. Bruce of 
the Great Southern, recommended them for general 
adoption on those lines. On each occasion the railway 
boards discussed the matter fully with the consulting 
engineers, and came to the same conclusions. A specia 
report was also obtained, in 1862, from Mr. Henty 
Rouse, the chief resident engineer to the Egyptian 
Railway, on the results of the use of the iron pot 
sleepers, in which he stated as follows: “ 1 may assert 
“with unhesitating confidence thus, after ten years’ 
“ use of them, that had a system of permanent way to 
“ be again selected for adoption in the fine alluvial soil 
“ of Egypt, no more fitting choice could be now made 
* than was, in fact, made by Mr. Robert Stephenson, 
“in 1851, when he determined on the adoption of 
* Greaves’s cast-iron pot-sleeper road.” 

The extended use of cast-iron pot sleepers contem- 

lated in the doubling of the Great Indian Peninsula 
Railwa led, at the commencement of the past year, 
to further investigations as to their suitableness gene- 
rally for railway purposes, and more especially where 
high rates of speed were maintained. References 
made to the several Indian railways, where those 
sleepers have been in use, elicited the following re- 
sults : 

The chief engineer of the East India Railway said : 
“1 do not consider these sleepers would be suitable 
“ for use on the through roads of this railway, although 
“ they might be used with advantage on sidings and in 
“ station-yards. From general knowledge, I am of 
“ opinion that, with small ballast, iron pot sleepers 
“ would answer well in countries where rain-fall is not 
“excessive, and is evenly distributed over many 
“ months in every year, but that they are not adapted 
*‘ to large ballast under any circumstances, more par- 
_ ticularly when the road is liable to much periodical 
“injury from heavy rain. They oy be used with 
si obvautign on long lengths of bank in dry districts, 
“ with very considerable economy in ballast. In rock 
“ cuttings, however, where the jar is at all times great, 
“iron pot sleepers would be liable to much damage 
“ from trains at high speeds.” 

Of the Calcutta and South-Eastern Railway, where 
ashort length of line had been laid on pot sleepers 
weighing 210 Ib. per pair, it has been reported that 
“ the road is kept in order with little difficulty, and in 
“running trains up to forty-five miles per hour the 
“motion is smooth and agreeable.” The Eastern 
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Bengal line is not considered suitable for the introduc- 
tion of cast-iron sleepers, “on account of the large 
size and great hardness of the lower twelve inches 
“ of the ballast spread; this would make it impracti- 
“cable to give them an equal bearing surface; they 
“ would obtain bearings only on projecting surfaces of 
“ the large pieces of ballast, which would greatly in- 
“* crease their chances of breakage when heavy weights 
* suddenly came over them.” 

Regarding their use on the Punjab Railway, the 
district engineer reports: “ Both from personal know- 
“ledge and from the experience of the plate-layers 
* T am of opinion that on the seventy miles of roa 
* Jaid on this district with iron pot sleepers, the road 
“ will be (when boxing up is completed) equally as 
“ good for traflic as the wooden sleeper road; the 
* trains run as smoothly over it, and it cannot, there- 
“ fore, he considered a hard or rigid toad.” He 
further states, “ several iron pots were put in original] 
“ slightly damaged, and, owing to the rapidity with 
“ which the line was primarily linked’ in, many more 
“ were cracked; but, despite these disadvantages, I 
“ cannot find that ove thousand have been removed 
out of the seventy miles” which were completed in 
August 1864. Unquestionable testimony is also given 
as to their advantages where laid on the Punjab Rail- 
way, the locomotive superintendent reporting, “I 
« have never travelled over a finer piece of road than 
* the seventy or eighty miles of pot sleepers laid be- 
* tween Montgomery and Mooltan. The speed upon 
* the railway has always been ‘ ordinary,’ not exceed- 
“ thirty-five miles per Lowe, and I have never heard of 
“breakages to permanent way resulting from this 
“* rate.” 

From Madras the testimony is unequivocally in 

favour of the use of iron pot sleepers. ‘The agent to 
the Madras Railway Company states: “I have all 
* along strongly sdeeniiol the use of cast-iron pot 
* sleepers upon our lines of railway, believing that a 
* road laid with iron was more easily and economically 
‘* maintained, insured greater safety from accidents 
* and, from its smoothness of surface, less prejudicial 
“in its effects upon our rolling-stock. The reports 
“which I now submit tend to confirm me in that 
opinion.” 
In November, 1865, Captain Sherard Osborn, R.N., 
the agent to the Great Indian Peninsula Railway Com- 
pany, submitted a memorandum on the iron permanent 
way or pot sleepers on the Egyptian Railway, in which 
he reported: “ Mr. Hardcastle, Mr. Perry, and Abul 
** Meyd Effendi, civil engineers in charge of different 
* sections of the railway, all concurred in saying that, 
* after eleven years’ experience, the pot sleeper in- 
* vented by Mr. Stephenson appears equally well cal- 
“ culated for sandy soil, the rich black loam of the 
* valley of the Nile (very similar to the black soil of 
* India), or the hard unyielding surface of the coun- 
“ try and cuttings between Cairo and Suez. A large 
“ proportion of the pot sleepers introduced by Mr. 
“ Stephenson, some fourteen years ago, are still in ex- 
cellent condition, and it appears to me that they were 
* of a better quality than those more recently intro- 
“duced into Egypt, so far as the quality of the iron 
“ was concerned, although there is no doubt that the 
* form and shape have improved.” 

At the request of the Government of India, the 
Secrétary of State for Foreign Affairs made references 
to H.M.’s representatives in Egypt and the South 
American States, on the subject of the use of iton pot 
sleepers on railways in those countries, from whose 
replies the following extracts have been taken : 

Mr. Hardeastle, the directing engineer of one-half 
of the line from Alexandria to Cairo, and who has 
served in that capacity for many years, reports on the 
system in the following terms: “I may say without 
“hesitation that this system of permanent way has 
“ proved itself a perfect suecess in this country, and 
“that it is in every way adapted to the lodse alluvial 
“soil; and I may, perhaps at the same time add, as a 
“ further confirmation of this, that for a distance of 
“twelve miles from Alexandria, when the embank- 
“ment passes through the Lake Mereotis, and 
“is altogether composed of material transported 
from this place, and which mixture of earth ual lime- 
“ stone sets almost like conerete after the heavy rains 
“ of two or three winters, the road has always been 
“much more rigid than in other districts, where the 
“ bank was simply thrown up from side ditches parallel 
“ to the line; but in spite of this absence of elasticity 
“throughout the lake portion, [ have not found the 
“ wear and tear of the way itself very much heavier 
“ than that which is laid on the ordinary alluvial bank ; 
“nor has it actually necessitated a larger force of 
“ workmen for its maintenance. At all events, this 
“ result speaks volumes in favour of the lasting quali- 





* ties of the way, which has thus been fairly tested in 
“ two so different descriptions of soil, and I need only 
“ mention the fact that the wooden sleepers under the 
“ points and crossings have never lasted for more than 
“ two years in the station-yard, whilst, in its immediate 
“ vicinity, comparatively little of the main line has as 
“ yet been raised, and this portion has now been open 
* for traffic for upwards of twelve years, which cannot 
“but be a conclusive proof of the superiority of the 
“iron over the wooden system, at any rate so far as 
** Egypt is concerned. I have not found that riinning 
“trains at high rates of speed has affected this par- 
“ ticular way more than aty ordinary road; but when 
“with great speed is combined (as in Egypt) heavier 
“ engines than are allowed elsewhere to run over metals 
of the same weight (65 lb. per yard), engines also, 
many of which are exceedingly prone to oscillation, 
drawing heavily loaded wagons, frequently innocent 
of any lubrication, much surprise cannot be felt that, 
after our heavy winter raias, the roads should in 
some districts grievously suller for the moment, but 
a short continuance of dry weather enables the work- 
men again to restore if, and comparatively small 
attention during the remainder of the year ought to 
keep this highly efficient system of permanent way in 
good working order.” 

: From South America, the reports state that no cast- 
iron sleepers have been employed in the construction 
of any of the railways in Peru. In the Brazils, iron 
pot sleepers are used on all the railways except the 
“DP. Pedro II.” line, where wooden sleepers or cross 
ties are yy ; but no speed suflicient to test the 
merits of these sleepers is employed in that country, 
the highest average rate being only about twenty miles 
an hour. From the Argentine Republic it is reported 
that “the construction of railways there is of very 
“recent date, and that on those already laid down 
** Barlow rails have been employed; but with a view 
“to economy, and also for the sake of experiment, the 
“use of cast-iron pot sleepers has been adopted iu the 
* Central Argentine Railway, now in course of cou- 
“ struction, and in the Western Buenos Ayrean line, 
“ which is being prolonged.” 








ROYAL ENGINEERING IN INDIA. 
To Tu Eprron or ENGINEsRING. 


Sir,—Doubtless many of your readers have been highily 
amused at the history of the telegraph cat given in your last 
week’s issue. Having just returned from a three years’ resi- 
dence in India, it may not be uninteresting to some of your readers 
if | mention two or three equally suggestive circumstances which 
came under my observation: 

I should here like to remark upon the great truth of the 
article on Indian telegraphs above referred to, and how little in- 
duceinent there is for young men of high education and talents 
to enter the Government service in India. Worth does not seem 
— and promotion cotnes but at the slowest pace. ‘The 
colonels, majors, and captains of the Royal Engineers are by far 
the most numerous holders of appointments, and, in many in- 
stances, have duties to perform to which they are quite inade- 
quate. Many, also, are overworked, and have no cpportunity of 
studying those branches of engitteering they glad’y would, had 
they more leisure. I have had considerable intercourse with 
many Government engineers in India, and have been much 
pleased by their uniform courtesy and general desire to hear 
other views than their own. 

At one time I was requested to hand in to Government an 
estimate for engines and mills for the manufacture of soorkee, or 
crushed bricks, that being the material mostly used in making 
mortar, This 1 did; but was bound by so many restrictions, and 
so many extra appliances were to be attached to the engines 
and boilers, that the estimate was returned for explanations. 
This I also gave, making marginal notes showing the cause of 
the extra cost, which was nearly double the amount which 
private enterprise would have expended with the prospect of an 
equally large out-turn of svorkee. 

Shortly after sending in my explanation, an executive en- 
gineer, not a military man, called upon me, and asked me what 
amount of coal I considered a fair average should be as consumed 
per horse power per hour. I allowed for this 12 1b. per hour for in- 
ferior Indian coal, I myself then using from 10 to 12 1b. on a small 
portable engine, Judge of my astonishment when I was told by 
this Government engineer that at the Government Soorkee Mills 
the consumption was 42 1b. per horse power per hour. 

I believe both engine and boiler were by no means new, and 
were indeed undergoing repair; but it seems a very extra- 
ordinary thing that matters were allowed to take so ruinous a 
course before any means were used to prevent so much waste, 
and which the public have to-pay for. 

I will mention one inore instauce of rather ah amusing cha- 
racter. I was requested to send in an estimate to Government 
for some pumping machinery, which I did, and obtained the con- 
tract. 1 happened one day to mention to the engineer that 
the engine, as then constructed, would run the wrong way, but 
that it would be a work of only a few minutes to make it run 
in a contrary direction, and to this he remarked, Can that be 
done? in such a manner that [ inferred he was of opinion that 
if an engine was inade to rut one way particularly, it could only 
run that way. 

Yours obediently, 


Tuos. W. Baygs, 
11 a, Myddelton-square, E.C., January 22, 1867. 
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PORT CANNING LAND AND DOCK 
COMPANY. 


Tne directors of the Port Canning Land, Invest- 
ment, Reclamation, and Dock Company, having found 
it necessary to make a call of 10/. per share, convened 
an extraordinary meeting of shareholders at Calcutta, 
on the 2nd of November last, and laid before them a 
full statement of the financial position of the company, 
the progress of the works, and its future requirements. 
The works undertaken by the company are divided in 
the directors’ report into two classes: 1, commercial 
and reproductive, as Port Canning developes into a 
seat of trade; and, 2, agricultural, which yield a 
revenue as the landed property of the company is 
brought under cultivation and settled. The first class 
of works comprises a wet dock for country boats, 
4100 ft. by 400 ft., with outer and inuer locks, upon 
which 16,8317. have already been expended, and which 
will take 22,500/. to finish. In connexion with this 
there is a tramway of 44 miles, the material for which 
is already on the spot, and which can be constructed 
within four months for an additional 1700/. The dock 
will, it is believed, be completed by the end of June, 
1867. In the neighbourhood of Canning Town there 
are several large buildings, such as offices, the Can- 
ning Hotel, &c., in which the company possesses an 
interest, and a sum of 1200/. has been expended in 
digging large tanks for a supply of water to the ship- 
ping; 7300/. have also been expended in protecting 
the space on the river bank between high and low 
water, and an additional 5000/. will, it is believed, 
thoroughly fortify the foreshore against the encroach- 
ments of the Mutlah. The return from agricultural 
works depends on the settlement and cultivation of the 
lands which lie waste. The company possesses 
536,716 beegahs of land, of which 106,414 are bunded 
and 87,620 settled with ryots, yielding a revenue of 
11,980/., which is capable of increase to nearly double. 
The directors look forward to having, ten years hence, 
500,000 beegahs of land under cultivation, and 
yielding a return of at least 80,000/. per annum, 
for an outlay of 200,000/. In connexion with this 
subject, it was stated that a gentleman, who had been 
growing cotton in the Sunderbunds for several years, 

ad planted Egyptian seed and grown cotton far 
superior to the ordinary Egyptian, owing to the rich- 
ness and depth of the alluvial soil. Were, therefore, 
the Sunderbunds converted into cotton-fields instead 
of rice-fields, their value to the company would be 
greatly increased, and the yearly revenue augmented 
im a corresponding degree. From the commercial 
works no important return can be expected until they 
are all completed and in working order, so that the 
125,000/. already spent upon them must, for the 
present, remain unproductive. The cost of the land 
will eventually amount to 666,090/., and regarding this 
land merely as fit for agricultural purposes, and taking 
no account of any future commercial value, it will 
yield a return of 80,000/., less 15 per cent. for charges, 
equal to 10 per cent. on the total cost, or 7 per cent. 
on the whole capital of the company, assuming the 
income from commercial works to be nothing. Alto- 
gether, it is calculated that 350,000/. will yet be re- 
quired to finish the works undertaken by the company, 
necessitating calls to the extent of 60/. per share of 
100/. within the next three or four years. The call of 
10/. per share now announced is required sooner than 
had been anticipated, owing to 50,000/. of the com- 
pany’s capital being locked up in the Asiatic Bank. 
[he conservancy of the bank of the Mutlah is looked 
upon as avery easy matter. The company is said to 
have suffered nothing as yet from encroachments of the 
river or from landslips. It turns out that the jetty 
which was recently washed away, and to which allusion 
was made in a former number of this journal, was 
the property of the railway company, to which be- 
longs also the only portion of the Canning Town 
foreshore about the stability of which there can be 
any doubt, and in respect of which the Canning di- 
rectors have repudiated all responsibility. 





RAILWAY AND SteamBoaT Disasters iy America.—Of 
accidents to railroad trains causing destruction of life there 
were 82 during the year 1866, and by them 115 persons were 
killed and 607 wounded. This is an improvement over 1865, 
when there were 183 railroad accidents, killing 835 sons 
outright and wounding 1427 others. 1866 also exhibits a 
better freport in this respect than any year since 1861. Of 
steamboat disasters on the various rivers and inland waters of 
the United States during 1866 there were 23, by which 633 
persons were killed and 156 wounded. In 1865, by 32 such 
accidents, 1788 persons were killed and 265 injured; but 1865 
reports a larger number of people killed in this way than in any 

revious year since 1854. This does not include any loss of 
ife by disasters at sea. 





LIST OF INDIAN PATENTS. 


Tue undermentioned specifications of inventions 
have been filed, during the first half of 1866, under the 
provisions of Act XV. of 1859, in the office of the 
Secretary to the Government of India, in the Home 
Department. Copies have been sent to one of the 
Secretaries to each of the Governments of Bengal, 
Fort St. George, Bombay, and the North-Western 
Provinces. A copy of every specification is open, at 
all reasonable hours, at the office of the Secretary to 
the Government of India, in the Home Department, to 
public a: gem upon payment of a fee of ons rupee ; 
a certified copy of any specification will be given to 
any person requiring the same on payment of the 
expense of copying. 

(No. 257.) Mr. William Richardson, of Oldham, 
Lancashire, for improvements in cotton-gins. 

(No. 261.) Mr. John Hawkins Simpson, of Kil- 
meena, Ireland, for improvements in printing by 
electricity for telegraphic and other purposes. For a 
description, vide ENGINEERING, vol. il., page 39. 

(No. 266.) Mr. Peter Orr, of 13, Loraine-road, 
Holloway, London, for moving or pulling punkahs. 

(No. 270.) Mr. J. H. Simpson, of Kilmeena, 
Ireland, for improvements in electric printing for tele- 
graphic and other purposes, and in the apparatus to be 
used for such purposes. Already described in this 
journal, at vol. il., page 39. 

(No. 272.) Mr. C. Comstock, of Milwaukee, 
Wisconsin, U.S., for an improved rotary spade or 
digging-machine for tilling land. 

(No. 273.) Mr. E. Stermer, C.E., of Calcutta, for 
an improved mode of stacking and burning earth in- 
tended for use as soorkee, gravel, road-metal, &c., 

(No. 274.) Mr. George Peel, junior, of the Soho 
Foundry, Manchester, and Mr. Isaac Mason, of Sale, 
in the county of Chester, for improvements in hy- 
draulic presses for compressing cotton and other sub- 
stances. 

(No. 275.) Mr. J. Dodd, of Oldham, Lancashire, 
for improvements in mules for spinning and doubling. 

(No. 277.) Mr. George Henry Faulkner, C.E., 
Cuttack, for a hydrometric irrigation sluice, or ap- 
paratus for giving a constant quantity of water from 
supplying channels with varying heads. 

(No. 279.) Messrs. Arthur Shanks and John 
Baillie Nelson, civil engineers of Calcutta, for im- 
provements in permanent-way material for railways. 
A description of this patent will be found at page 422, 
vol. ii., of ENGINEERING. 

(No. 282.) Mr. Francois Coignet, of Paris, for im- 
provements in the manufacture of beton concrete, or 
constructive composition, and artificial stone, and in 
machinery employed in such manufacture; also in 
constructing, producing, or manufacturing structures, 
works, surfaces, and articles from such compositions. 

(No. 284.) Mr. Teignmouth Sandys, of Bhaugul- 
pore, Hast Indies, for the easy extraction, by separa- 
tion of the wood from the bark, of all fibrous hate 
of such description, more especially of the Rheea 
lant, and for the recovery of the fibres out of the 
Park in a clean and perfect condition by a few hours’ 
processes ; also for the extraction of fibres of all fibrous 
plants other than those of a woody character by much 
the same processes. 

(No. 286.) Mr. William Boyd Livingstone, pro- 
fessor of literature, Presidency College, Calcutva, for 
causing, by means of a lamp of peculiar construction, 
the production of a brilliant light as well as great 
economy in the burning of oils and liquids for giving 
light. 

(No. 287.) Mr. Gabriel Dumler, of Namur, in 
Belgium, for certain improvements in the construction 
of the permanent way and in the rails of railways. 

(No. 288.) Mr. Denison Chauncey Pierce, of New 
York, for improvements in railway rails. 

ee 293.) Messrs. R. A. Jones and J. Hedges, of 
Aylesbury, Buckinghamshire, for improvements in an 
apparatus for communicating intelligence by means of 
electricity. 

(No. 294.) "Mr. William Sellers, of Philadelphia, 
U.S., for an improved construction of Gifford injector. 





PRACTICAL NOTES. 


Tne friction of iron journals in brass boxes, with a film of 
good oil interposed, has been found in some cases to be as little 
as Ath of the weight. Ordinarily it is about sath of the weight, 
whilst if the surfaces are wiped dry from oil it is about ysth. 

Cast-iron axle-boxes have been lined with glass, and in a few 
instances the wearing condition proved satisfactory. 

Ericsson’s patent for the caloric or hot-air engine, including 
the wire-cloth ‘‘regenerators,” was taking out twenty-seven 
years ago, or on April 4th, 1833. The number of his specifica- 
tion, under the old law, is 6409 (price 1s. 2d.). 








With the journals and boxes of a railway carriage in the best 
ible condition, it has been known to run, by its own gravity, 
own a gradient of 1 in 440. 

The friction of metals upon each other becomes a larger pru- 
portion of the pressure as the pressure is increased. The friction 
of wrought iron on wrought iron, at a pressure of 324 lb. per 
square inch, was found by Mr. G. Rennie to be .14 of the pressure. 
At 4§ cwt. per square inch it was .409 of the pressure. 

Twelve cutting tools are sometimes employed in one planing 
machine, 

The first planing machine is believed to have been made in 
1794, at Messrs. Horrocks, Miller and Co.’s works, Preston. It 
wus designed for planing mule tracks, was 5 ft. long, had a 
cross beam and sliding tool, and the carriage was worked by 
hand through a drum and chain. Mr. Richard Roberts’s first 
planing machine, made in 1817, was 5 ft. long, the carriage 
being moved by hand through a drum and chain. 

Blunt steel tools will readily turn and plane stone of any 
ordinary hardness. 

The centrifugal force of a revolving body may be calculated 
by multiplying the square of the number of its revolutions per 
minute by the diameter of the circle, in feet, in which its centre 
of gravity revolves, and dividing the product by 5870. The 
quotient is the centrifugal force in terns of the weight of the 


y. 
Two thin metal plates, their inner faces roughened like those 
of a vice, and held together by screws, form a cheap, strong, and 
convenient fastening for driving straps. If the strap stretch, 
the screws (which pass between the ends of, and not through 
the strap) have only to be loosened, the ends of the leather cut 
shorter, and clamped anew. 

Mr. Nicholas Wood found that the friction of locomotive 
axles, when in the best order, and properly lubricated, did not 
exceed one-sixtieth part of the weight. If the radius of the 
wheel were, as is usual, ten times that of the axle, this would 
give an axle friction of about 3% 1b. per ton at the periphery. 

At a pressure greater than 800 1b. per square inch of the 
section of a bearing, in a direction parallel with the axis, oil is 
forced out, and heating must commence. 

The friction of surfaces between which oil is interposed appears 
to be a minimum proportion of the pressure, when that pres- 
sure is about 90 lb. per square inch. The friction from too 
small a surface increases twice as rapidly as that from too large 
a surface. 

The friction of one smooth surface moving upon another is no 
greater under any pressure of steam, no matter how great, than 
in a vacuum or in the open air. 

Small and irregular castings may be rapidly and effectually 
cleaned from sand by being placed in a slowly-revolving drum. 
Locomotive tubes, after having been withdrawn from the boiler 
are now sometimes cleaned from scale by the same process. 

The co-efficient of friction of leather bolts on wooden pulleys 
has been found to be .47 of the pressure, and on turned cast-iron 
pulleys .28 of the pressure. 

Spur gearing has been driven at a surface speed of nearly a 
mile a minute, a 3 ft. gear making 500 turns. At this speed, 
the motion, with good gearing, is very smooth. 

According to Professor Rankine, Schiele’s “* Anti-friction 
Curve,” although t wears uniformly, has the same friction as a 
cylindrical surtace of the same length. 

Circular saws, 30 in. in diameter, are occasionally run in 
America at a speed of 2000 revolutions, equal to upwards of 
33 miles per minute. For a 22-in. saw, 2000 turns is a com- 
mon speed, and 2500 are not unusual. 

The slotting or cotter drill was first employed, we believe, by 
the late Mr. Holtzapffel. It was subsequently improved by 
Mr. Nasmyth, the late Mr. Forsyth (of Messrs. Sharp, Stewart 
and Co.’s), and others. 

Rolling mills have been successfully driven by means of leather 
belts instead of spur gearing. 

In Whitworth’s standard screws the angle formed by the sides 
of the threads is 55 deg. 

On several of the American railways slices of fat salted pork 
are packed in the axle-boxes, and no other lubricating material 
is used. 

Silver’s marine governor has four balls, equally balanced 
upon a common centre, and will work in any position of the 
ship. Mr. Brunel’s governor on the Great Eastern has four 
balls, but they are so arranged that they have no advantage 
over the old governor with two balls, working in the ordinary 
manner. 

Mr. Withworth has mentioned that he has seen machine belts 
in America which were driven 5000 ft. or, say, one mile per 
minute. 

The rivetting machine was proiuced by Mr. Fairbank, in 
1838, in consequence of a strike on the part of the boiler makers 
employed at his works. 

The force required to move a ton upon a smooth railway 
being taken as 6 lb., and that on a well laid pavement as 33 Jb., 
the resistance on a broken stone surface, on a bottom of rough 
pavement or concrete, will be 46 lb., and that on a gravel road 
147 lb. 

Twenty indicated horses power will work a sugar-mill, having 
rollers 5 ft. long and 28 in. diameter, making 2} revolutions per 
minute. 

The friction of planed brass surfaces, when slowly moved in 
muddy salt water, as in sluice valves for lock gates, has been 
found to be about two-fifths of the pressure. ‘ 

In driving a 4 ft. fan at 1500 revolutions per minute, the tips 
of the blades move with a velocity of 213 miles an hour. This 
speed is not an uncommon one. s 

A diamond point, used as a drill, will perforate through the 
hardest file. A good hard common steel point will also drill 
through a file, if it has a high velocity, and plenty of cold water 
be used to keep it cool. 

The four cylinders for Ericsson’s caloric engines in the hot- 
air ship Ericsson were each 14 ft. in internal diameter, or 2 ft. 
larger than the great cylinders of the Haerlem pumping- 
engines. r 

The first bevel wheel seen in Scotland was at a corn-mill in 
Ayrshire, about 1770. : 

18 ft. per minute is an ordinary and proper speed for the peri- 
pheries of sugar-mill rolls. 
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PARKER’S ROAD LOCOMOTIVE. 











WE described, in an article published in our last number, 
Mr. James Parker’s system of working engines by mixed steam 
and air, and we now give engravings of the small road locomotive 
which we mentioned, in the course of that article, as having 


been made by Mr. Parker on his plan. The engine in ques- 
tion weighed less than 24 cwt. in working order, and was 
adapted for carrying two persons. Its general arrangement is 
shown by Fig. 1, whilst Fig. 2 is a side elevation and Fig.3 a 
sectional plan of the boiler. 


As will be seen from Fig. 1, the machine consists of a light 
frame carried by two pairs of wheels, the larger or leading 
wheels being 3 ft. Gin. and the hind pair 3 ft. in diameter. 
The latter pair of wheels are fixed upon a cranked axle, to the 
crank of which the piston-rod of an oscillating cylinder 4 in. 
in diameter and 12 in. stroke is connected. The leading pair 
of wheels run loose on their axle, and the latter is furnished 
with a lever-handle, by which the steering of the engine can be 
effected. 

The boiler by which the jets are supplied with steam is shown 
by Figs. 1, 2, and 3. It consists of thirteen copper tubes 
arranged vertically around the firegrate, as shown in Fig. 3, each 
tube being 2 in. in diameter by 2 ft. long. They are surrounded 
by a light iron casing, and each tube is provided both at the bot- 
tom and the top with small pipes leading to connecting pipes car- 
ried round the outside of the casing. The casing is provided with a 
chimney at the top, and a baffle plate is placed above the tubes, 
so that all the heated gases from the fire pass out between 
the latter, and then round their upper ends into the chim- 
ney. Theshape of the firegrate is shown in Fig. 3, and its 
dimensions are 6 in. by 7 in. The outside pipes with which the 
upper and lower ends of the boiler tubes communicate are con- 
nected by a vertical pipe, on which the gauge cocks are fixed ; 
and to the upper one there are also connected the three fittings for 
the three steam jets by which the engine is driven. Each steam 
jet is th of an in. in diameter, and delivers the steam into an 
air pipe, which is supplied with air by lateral openings between 
it and the steam-jet. A cock is placed both on the steam and 
on the air pipe, so that each jet can be an shut off 
from communication with the boiler andengine. The boiler 
which we have described was found by Mr. Parker to answer 
well for the purpose for which it was intended. It raised steam 
very quickly, a pressure of 60 1b. per square inch being obtained 
in 6 minutes from cold water when the fire was lit with a couple 
of bundles of ordinary firewood. 

The mixture of steam and air from the jet pipes is conveyed 
by a flexible tube to the cylinder, and after having done its duty 
there is led by the exhaust pipe to the upper part of a smali 
closed tank placed under the seat on which the driver sits. 
This tank contains water, and in it the exhaust steam is con- 
densed and thus separated from the air with which it is mixed. 
The air is led from the tank by a pipe which communicates with 
the top of the latter at the opposite corner to the inlet pipe, and 
it is led by another flexible pipe to a jet placed opposite what Mr. 
Parker terms the ashpit nozzle, or short rectangular tube com- 
municating with the ashpit. The air jet just mentioned is 4 in. 
in diameter, and by its aid and the aid of the induced current 
taken in with it the draught of the fire is maintained. ‘he 
boiler is fed from the tank which receives the exhaust steam by 
means of the arrangement shown in Fig. 2. This apparatus con- 
sists of a vessel, the upper and lower ends of which communicate 
by means of pipes furnished with cocks with the pipes connect- 
ing the upper and lower ends of the boiler tubes respectively. The 
upper part of the vessel also communicates by pipes fitted with 
cocks, with a funnel placed above it, and with the feed-water 
tank. Supposing all the cocks just mentioned to be closed, the 
mode of working this apparatus (which has in other cases been 
frequently employed for a similar purpose) is as follows:—A 
supply of steam is first admitted into the vessel by opening the 
cock communicating with the steam space of the boiler, and, 





this having been done, the steam cock is closed, and that on the 
funnel pipe opened. . A portion of the water previously placed 
In the pata is then allowed to flow into the vessel, when a 
vacuum is formed in the latter by the condensation of the steam. 
The funnel cock is then closed and that on the pipe communi- 
cating with the tank opened, when the water in the latter flows 
into the vessel, and is discharged thence into the boiler by 
closing the cock on the tank pipe and opening those on the 
pipe leading to the upper and lower ends of the boiler tubes. 

The numerous experiments made by Mr. Parker on the en- 
gine which we have described gave results very favourable to 
the plan of using mixed steam and air; but we regret to say 
that none of the trials were of such a character as to enable 
any exact deductions to be made respecting the economy due to 
thesystem. When worked at a pressure of 70 1b. to the square 
inch, it was found that the boiler would supply the three jets of 
steam, each 7s in. in diameter, with a consumption of 5 1b. of 
gas coke per hour, and that when the engine was propelled by 
employing these jets to induct a supply of air the speed at 
which it was driven was about double that which was obtained 
when the steam alone was used. When the engine was run 
with the wheels off the ground, the three jets of mixed steam 
and air drove the crank shaft at 180 revolutions per minute; 
with two jets the speed was 120 revolutions, with one jet it was 
60 revolutions, and with one of steam used without air it was 
45 revolutions per minute. Although these experiments are in- 
teresting as far as they go, and indicate that Mr. Parker’s 
method of working engines is well worthy of further investiga- 
tion, yet, as we said last week, what is really wanted is a care- 
ful trial of one of his engines conducted in precisely the same 
manner as the trial of a steam-engine would be carried out; a 
series of indicator diagrams being taken, and the speed and con- 
sumption of water and fuel being accurately noted. We can 
but reiterate the wish we before expressed, that such a trial 
may soon be made. 








Tue Merroporitan Gas Supriy.—The Imperial Gas 
Company have recently issued a circular in which they quote 
the resolution communicated by the Metropolitan Board of 
Works to the Board of Trade—viz., “that gas should hereafter 
“be sold in London of an-illuminating power measured by a 
‘“‘ standard equal to ee candles, at 3s. 6d. per 1000 ft. ; 
“ and that the Board of Works should be authorised to buy up 
“ all gas undertakings in London, on payment of 6 per cent. per 
“ annum to the shareholders (who were now lawfully in receipt 
of 10 per cent.) ;” and with reference to it, they re-echo the 
statements of the other London gas companies, that the present 
price of 4s. per 1000 cubic feet is the lowest which would be 
commercially remunerative, and that a reduction of the price 
would be unjust to their shareholders, who had subscribed capi- 
tal in the expectation of the rights at present conceded to them 
being pore The London companies are, however, willing to 
accept as maximum prices 4s. per 1000 cubic feet for common 
gas and 5s. 6d. for cannel gas, and to increase the illuminating 
power of the common coal gas by two candles, thus making it 
fourteen-candle gas, 

LocoMoTIVE-MAKING IN AusTRALIA.—The first locomotive 
made in New South Wales was tested on Thursday, November 
15, on the branch line between the Redfern Railway Station and 
Pyrmont. This locomotive, which is upwards of 70 horse 
power, was made by Messrs. Vale and Lacy, engineers and 
boiler makers, Druitt-street, and is to be employed on the steep 
inclines or zigzags on the Great Western Railway. The trial 
was pronounced by the scientific gentlemen present to be very 
satisfactory.—Sydney Empire. 

Tue American TRAp&.—Private advices represent that the 
nearly prohibitive American tariff will now be soon passed, and a 
considerable activity is now visible in shipping goods to New 





York so that they may be entered at the present duties. 
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NOTES ON ELECTRICITY AND 
TELEGRAPHY. 


Witpr’s large eto-electric machine when used with the 
“quantity armature ” will melt au iron rod 15 inches long and 
} inch thick. 

The first submarine line was laid, the 25th August, 1850, 
from Dover to Cape Grisnez, by Mr. C. J. Wollaston. It con- 
sisted of a copper wire of No. 14 gauge, insulated with gutta 
percha, and without any external protection, except close to the 
shore, where it was encased in lead ipes. It transmitted 
a thus saving a concession, but failed the next day. 

We hear that Sir R. Glass has resigned the post of i 

Construction and Maintenance - 
pany. Mr. Edwards, M.P. for Windsor, is spoken of as his 
successor . 


The combined length of the two Atlantic cables is 8754 geo- 
graphical miles. 

The Lowestoft and Nordenay cable, 240 miles long, weighs 
10} tons per mile, is 2 inches in diameter, contains four in- 
sulated conductors, is covered with Bright and Clark’s compound, 


\ 








director of the relogenh 
» M.. 





and would bear a strain of twenty tons. 

The following table gives the weight in pounds knot ot 
the copper conductor and gutta-percha insulator in the most im- 
portant submarine cables: 


Copper. Gutta-percha. 
Atlantic of 1858 ... ... Th7 of 
Red Sea ae 


Sees 212 
Malta and Alexandria ... 400 400 
Persian Gall .... 00 x0.’ 925 275 
Atlantic of 1865 and 1866 300 400 


Ohm published his celebrated paper on the laws of the 
voltaic circuit, May 1st, 1827. It was translated into English 
in February, 1841, by Mr. William Francis, and into French by 
Mr. Gaugain in 1860. 

In 1774, Lesage, at Geneva, constructed an electric telegraph 
me of twenty-four wires between two rooms. 

ith a given external diameter to the core of a submarine 
cable, the most rapid signalling will be obtained with a copper 
conductor having a diameter 0.6065 the external diameter. 
Mr. Siemens protects the iron wires of submarine cables by a 
sheathing of band copper wound on like tape over a serving of 
hemp immediately surrounding the iron. Cables so protected 
have been laid. 

_The telegraph from Constantinople to Bagdad consists of two 
wires on wooden poles, one wire being insulated by Sit.nens’s in- 
sulators, the other by L. Clark’s. The line from Bagdad to Fao 
is constructed with iron poles and Siemens’s insulators for both 
wires. 

The receipts on the Persian Gulf cable for the ten months 
ending December, 1865, were 69,7701. 15s., and the number of 
messages 21,983, 


Sourn Yorksuire Iron Trape.—In South Yorkshire 
makers of railway plant are doing a fair trade both on home and 
foreign account. ‘The steel trade continues tolerably active, and 











some good orders have been received. 
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INDIAN WORKS GRANT FOR 1867-68. 


In pursuance of a resolution passed by the Govern- 
ment of India in 1865, that the grants for public 
works should in future be distributed among the dif- 
ferent local governments and administrations, in time 
to admit of the annual estimates being framed for the 
exact sums definitely made available, the grants for 
1866-67 were distributed in the latter end of October, 
1865, and the estimates for that year, submitted in the 
following January, were accordingly all prepared in 
view to the appropriations of the exact amount thus 

rovided beforehand. In a circular, dated the 9th of 

ctober last, the Governor-General has announced 
what sums it is proposed to distribute to the various 
presidencies and administrations for the ensuing year 
of 1867-68. 

The sketch-estimates of requirements for military 
works amount in the aggregate to 238 lacs of rupees, 
or 2,380,000/., inclusive of works in the Bombay Pre- 
sidency, which are chargeable to the special fund 
arising from the sale of land, &c. The expenditure of 
so large an amount on military buildings is owing to 
the gradual introduction throughout India of an im- 
proved class of barracks, sanitaria, rest-houses, &c. 
An expenditure on this account during the current 
year was authorised to the amount of 190,000/., and 
probably for the next year or two large sums will con- 
tinue to be appropriated to such works ; but when once 
the reconstruction of barracks throughout India has 
been effected, further expenditure under that head 
must become considerably lower, as their maintenance 
only will have to be provided for. 

Last year the different governments and administra- 
tions were invited to prepare’ and submit projects for 
any irrigation works calculated to prevent distress 
from drought, and whith should afford a prospect of 
being remunerative; and it was intimated that the 
Government of India would provide special funds for 
such works, beyond what would be available from the 
surplus revenue of each year. ‘In view to an actual 
commencement being made, during the coming year, of 
the more rapid progress of irrigation works, beyond 
what has been hitherto practicable, it has been deter- 
mined to assign a sileciel annie of 350,000/., in addition 
to a similar sum for which estimates have been sub- 
mitted, making a total of 700,000/. under this head of 
expenditure, which has been distributed in the follow- 
ing manner: to the Madras Presidency, 150,000/. ; to 
Bombay, 125,000/. ; to Bengal, 60,000/. ; to the North- 
Western Provinces, 230,000/.; to the Punjab, 
120,000/.; and to the Central Provinces, 15,0007. 
The estimates need not, however, be limited to the 
above figures, if additional funds can be supplied from 
the total grant (other than military); but these sums 
are not to be applied for any other than works of 
irrigation, and their final allotment is contingent on 
duly approved projects being forthcoming for their 
appropriation from the various subordinate govern- 
ments and administrations. 

The sum allotted for other works, such as civil 
buildings, communications, miscellaneous public im- 
provement, repairs to irrigation works, establishment 
tools and plant, is 3,380,000/., of which 70,000/. is to 
be especially devoted to the Godavery navigation 
works. 

The total grant for 1867-68 will therefore be as 
follows, compared with that for 1866-67 : 

1867-68. 1866-67. 

z £ 
1,900,000 
350,000 
3,360,000 


Military . : 
New irrigation works ... 
Other services... 


Total £6,460,000 £5,610,000 
or 850,000/. in excess of the grant for the preceding 
year. 

It must be borne in mind that the above grants 
are exclusive of the State expenditure on guaranteed 
railways, but include all necessary provision for land 
required for public works, for State expenditure on 
guaranteed irrigation works and railways not guaran- 
teed, and for stores, excepting those required for 
military buildings to be supplied on indent from 
London. 

_ The comparatively small amount allotted for new 
irrigation works cannot fail to strike the most casual 
observer, more especially as the allotments must 
evidently have been made in the face of the recent 
calamitous events in Orissa and Ganjam, the origin of 
which is evidently mainly attributable to the want of 
irrigation works in those districts. No excuses can 
be admitted on the part of the Government which 
would justify them in spending millions a year in the 
erection of improved barracks for the accommodation 


2,380,000 
700,000 
3,380,000 








of British troops, and in grudgingly allotting only a 
few hundred thousands of pounds for the construction 
of works calculated especially to preserve the lives of 
its native subjects, and the existence of which in the 
districts lately visited by drought and famine would, 
not improbably, ave been instrumental in saving the 
lives of 800,000 Haman beings. We can only explain 
the anomaly by’Supposing that the often talked-of 
principle of loatis for the construction of irrigation 
works is at last about to be carried into effect. By a 
paragraph in another column, it will be seen that this 
is the case. =o 


ENGINEERS’ TOOLS. 

Messrs. Hetuertncton anv Sons have recently 
added some useful details to the general stock of 
engineers’ tools. They have fitted some of their lathes 
with a self-closing chuck of very ingenious construc- 
tion, this allowing of an article being chucked or 
taken out of the lathe very quickly and readily. This 
chuck has three stepped jaws sliding to or -from the 
centre of the face-plate, these three jaws being moved 
simultaneously by gearing acted upon from outside by 
means of a hand-wheel.,. The mode of action is some- 
what similar to that of the self-closing die in Mr. 
Sellers’s screwing-machine, described on page 205 of 
our last volume, although the movement is effected by 
a different arrangement of gearing. The hand-wheel 
revolves with the face-plate, and can be arrested at 
any instant by the operator pressing his hand against 
its rim. ‘The difference of speed thus produced be- 
tween the rotation of the face-plate and the hand-wheel 
opens the chuck, whilst the driving action of the 
spindle has the tendency to keep it closed. Another suc- 
cessful arrangement employed by Messrs. Hetherington 
is the construction of a vertical drilling-machine with a 
table, which swings round a centre fixed at the side of 
the main standard or pillar, instead of being in front 
of it. This enables the table of the drilling-machine to 
move ina similar manner to the arm of a radial drilling- 
machine. Inthe Phenix Works, Manchester, Messrs. 
Parr, Curtis, and Madely have a considerable number 
of lathes at work for turning pulleys and similar 
articles, which are provided with an arrangement for 
throwing equal strain upon each arm of the pulley 
during the operation of turning. The face-plate of 
the lathe is provided with several projecting pins for 
taking hold of the several arms of the article to be 
turned; these pins, instead of being made fast 
to the face-plate, are attached to bars which can 
freely move round a pivot passing through the face- 
plate at its outer circumference, and are con- 
nected to levers on the back of the face-plate which 
have a projecting pin attached to the free end of each. 
In this manner each driving-pin in front of the face- 
plate is connected by a bell-crank Jever to the corre- 
sponding projecting pin at the back of the plate, and 
al these back pins are connected by an endless chain 








passing round them, and preventing any pin from being 


pushed out of the circle or polygon enclosed by it. The 
tendency of the revolving action of the face-plate, and 
of the strain caused by the cut upon the driving-pins, 
is to throw the pins at the back out of the circle, and 
they thereby are pressed tightly against the chain, 
which, by its flexibility, equalises the pressure upon all 
the back pins, and thereby causes all the driving-pins 
to take an equal amount of strain. For pulleys with 
thin curved arms this arrangement is of great value, as 
it is very difficult to fasten such pulleys on to the face- 
plate without overstraining any of their parts. The 
arrangement above described is the invention of 
Mr. Thompson, the manager of the Phoenix Works, who 
has kindly promised to prepare drawings of one 
of his lathes for publication. Mr. Thompson has 
also invented a self-acting wheel-cutting machine 
for making small spur-wheels. The teeth are cut 
into the turned and faced wheel blanks by means 
of a revolving cutter traversing vertically upon a slide, 
and a self-acting motion brings the cutter slide back 
after each down stroke, and adjusts the wheel blank 
for the next cut by turning it through the angle cor- 
responding to one tooth. The number of teeth can be 
varied by inserting change wheels, and the operation 
is performed with such regularity, that one man is 
capable of attending to six machines of this class in 
constant operation at Messrs. Parr, Curtis, and 
Madely’s works. Each of these machines will cut 
about one thousand teeth per day. Another of Mr. 
Thompson’s recent improvement is an apparatus for 
—e thin round rods of great length by means of 
eather straps covered with emery. The rod is fastened 
to a travelling headstock traversing on a long bed, and 
giving to the rod a very quick revolving movement. 
In the centre of the bed the rod passes a series of 





three belts covered with emery, against which it is 
ressed. The belts run at considerable speed in a 
irection opposite to the rotation of the shaft, and the 
roundness and polish produced by this action is very 
satisfactory. 








PROTECTION OF SUBMARINE CABLES 
FROM CORROSION. 
Later CLArK’s PATENT. 

TueE necessity for protecting the outside iron wires of sub- 
marine telegraph cables from corrosion is now generally ad- 
mitted. Galvanizing effectually protects them from this action 
during all the operations of the manufacture, testing, and pas- 
sage of any cable to its destination, and, where the cable is 
eventually submerged in certain localities, also for a consider- 
able period after submergence. 

The galvanized iron wires of the Hague cables, laid in 1853, 
were found even six and seven. years,after submergence, for 
lengths of thirty and forty miles, near the Dutch coast, as perfect 
as the first day they were manufactured: “The wires of the 
shore ends of the Red Sea cable, which were galvanized, were 
found quite perfect even up to their junction with the main or 
‘*deep sea” part, which was found very much corroded even 
close to this junction. 

Where cables have to be retained, for a considerable time after 
manufactute, whether in water or éxposed to rain before final 
submergence, as in the case vf the Atlantic cable of 1857, which 
was ‘mafufactured in 1856, and not, finally submerged until 
1858; of in the case of. euble, kept in stock for repairs, galvaniz- 
ing is essential, and answers exceedingly well, keeping the wires 
of their full stroageh throughout, besides being clean to handle 
in splicing, or deal with in any other way on board ship. 
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In many localities galvanising, though it may add a little to 
the life of the wires, does not eventually prevent corrosion, and 
in others, still more deadly to submarine telegraphy, the cables 
appear to rest on substances which are electro-negative to iron, 
and which entirely eat through the stoutest iron wires with sur- 
prising rapidity for distances varying from six or seven inches 
to as many feet. Cables were thus weakened in places to such 
an extent, in some cases, as to leave positively no iron at all for 
a few inches, whilst leaving the next hundred fathoms on each 
side quite perfect, and the slightest strain from a ship’s anchor, 
a trawl, the movement of the water, or the weight of the parts 
on each side of the weak place, would give the coup de grace 
and sever the cable. 

A further protection than galvanising is necessary, and Mr. 
Latimer Clark patented some years ago the plan of protecting 
the iron by a serving of hemp strands steeped in hot pitch or 
bitumen. The first cable so covered was the cable from the Isle 
of Man to St. Bee’s Head, laid in October, 1859. 

A cable sixty-three miles in length protected by this methoa 
was laid in 1862, between Pembroke and Wexford, and a portion 
of the cable laid between Lowestoft and Zand-vort, in the same 
year, is protected in a similar manner. 

A furtner improvement was afterwards made by applying the 
bitumen mixed with silica direct to the iron wires, this bei 
covered with a serving of untarred hemp, ‘through which the 
warm bitumen forced itself, a second application of the com- 
pound being applied'and followed by a serving in the reverse 
direction to the first. The process was after moditied by apply- 
ing the hemp serving ‘first and then the bitumen, as it was 
found that the latter did not easily adhere to the cold iron wires, 
the second serving being in the same way followed by the last ap- 
plication of compound. In either case the whole is smoothed and 
shaped by hot tongs and rollers: the whole forms a solid cylin- 
drical coating of bitumen a bound together by the hemp 
strands. The Persian Gulf cable and several other cables are 
thus protected. Fig. 1 shows the mode of applying a serving of 
six strands ; the centre shows a section of the cable: PPP is the 
plate carrying the bobbins, BB, &c. 

Mr. Clark has just made a farther improvement in his method. 
Instead of servings composed of 6, 8,or 12 strands laid on by 
separate bobbins, two broad strong webbings of hemp (as shown 
in Fig. 2), are substituted, and wound round the cable 


in the same manner that telegraph wires ate taped for use 
in underground work. The webbing is sufficiently open in its 
mesh to allow the bitumen to press up through it, and thus 
sticking to the next layer form, as it were, an innumerable num- 
ber of rivets binding the two layers together. 

The advantages over the former system appear to be consider- 
able, The webbing is much stronger, and would stand more 
abrasion than the separate hemp strands. In the old method, 
the irregularity in the size of the hemp strands occasioned the 
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accumulation of hemp in some places so as to prevent the bitu- 
men from forcing its way throughand binding to the next 
layer, whilst in other places the quantity of hemp would be 
insufficient. The slender nature of the hemp strands caused 
them also often to break during the process of serving, and as each 
breakage of any of the sixteen or twenty-four strands necessitated 
the stoppage of the whole of the manufacture, it required con- 
stant vigilance on the part of the engineers to prevent the con- 
tractors from proceeding with two or three strands less than the 
specified number. As all the bobbins never b empty at 
e same time, the substitution of full for empty bobbins also 
caused considerable delay in manufacture. ‘These objections 
are entirely obviated by the webbing, as it cannot possibly 
break by any ordinary accident during the operation of applica- 
tion, and as the cable will pass through the centre of the bobbins 
(which will be made in two halyes), they will be made to hold 
very long lengths, and therefore scarcely any stoppage need 
occur, whilst the nature of the webbing, 'as distinguished from 
separately applied strands, ensures that the whole of the quan- 
tity of hemp specified shall be duly applied to the cable. 
e believe this improvement in Mr. Clark’s process to be a 
sound practical advance in the perfection of submarine cables. 











MAJOR PALLISER.AND MR, NASMYTH. 


THE controversy that bas arisen as to the respective claims of 
Major Palliser and Mr. James Nasmyth to the invention—not 
of chilled shot, but of their adaptation to the special purpose of 
penetrating armour plates, admits, we think, of easy adjudica- 
tion. There is no doubt that, in October 1862, at the Cambridge 
meeting of the British Association, Mr. Nasmyth proposed to 
employ chilled shot to penetratearmour. He proposed no parti- 
cular form of shot, and suggested no necessary depth of chill; 
and he has publicly stated that these ‘‘are minute details that 
have nothing to do with the principle of my (his) claim.” It is, 
he says, simply the application of the well-known hardness of 
chilled iron “ to the special purpose of shot and shell intended for 
penetrating armour plate that forms the soul of the invention.” 

Now the forms of shot in use at that time were either spheri- 
cal, or hemispherically or flat fronted. Neither of these forms 
of chilled shot would be of much more use against armour—if 
indeed they would be of as much use—as ordinary unchilled 
cast-iron shot. They would break up on striking. Nor, if the 
shot were chilled no deeper than the common examples of chilled 
castings, would any form effect such penetration as Major 
Palliser’s shot have effected. 

Major Palliser, in the{specification of his patent of May 27th, 
1863, described chilled shot with conical points, chisel-shaped 
points and ogival points, and only thesé forms, when chilled, can 
now be fired through thick armour by any existing ordnance. It 
is only when, by the form of the shot, the force of impact is con- 
verted into a gradually increasing pressure throughout the body 
of the missile that chilled shot are effective for penetration. 

We had ourselves heard chilled shot proposed, in conversation, 
fot penetrating armour plates, almost as soon as the latter came 
into use, and for some time before the date of Mr. Nasmyth’s 
suggestion, but Major Palliser alone has given practical value 
to this suggestion. 








ANTI-FOULING Compositions.—The city editor of the Times 
writes: ‘In the year 1859, Mr. Kobert Lamont, in relation to 
the question as to the destruction of iron ships by galvanic 
action, called attention to the injurious results of the use of red 
lead or paints containing lead, and described a composition pa- 
tented by a Mr. M‘Innes, as the most successful preventive of 
fouling that had yet been introduced. The statement regarding 
it was that, when immer-ed it presents a smooth slippery sur- 
face, to which it is hardly possible for barnacles and seaweeds 
to adhere more than they do to the ordinary copper sheathing 
of a wooden ship, and that while galvanic action is averted the 
slipperiness thus attained tends to increase the speed of the ves- 
ssel in its progress through the water. Since that time the 
system has been largely tested by experience, and in a series of 
testimonials Mr. Lamont now furnishes the practical evidence of 
its adoption, and of from eight to ten year's’ successful use by firms 
and individ ual shipowners, owning among them probably the most 
extensive collection of steam and sailing iron ships in the world. 
Vessels so coated seem beyond doubt to obtain an increase of 
— of from three-quarters of a knot toa full knot per hour. 

essrs. Gibbs, Bright, and Co. speak unequivocally of its re- 
sults on the Great Britain. Mr. Inman, of the Inman New 
York line, has ‘ never found anything that will compare with it, 
whether for purposes of preservation or for increase of speed.’ 
Messrs. Jones, Palmer, and Co., W. and J. Lockett, T. and J. 
Brocklebank, and many others testify in the same manner with 
regard to the India and China service. Messrs. Allan Brothers 
and Co., the agents of the Montreal line, and Messrs. Burns and 
M'‘Iver, of the Cunard line; Messrs. W. H. Dixon and Messrs. 
N. D. Spartali, of the Levant trade; Messrs. Balfour, William- 
son, and Co., and Messrs. Gardner and Broomhall, in the Pacific 
trade; and Mr. Klein, surveyor-to the French Lloyd’s are among 
the numerous other authorities quoted, ali of whom are alike 
unanimous. The matter is one of national importance, since, 
apart from every other result, the mere saving in coal from an 
acceleration of speed, even to the extent of halt a knot an hour, 
would extinguish a fo:midable amount of our annual ex- 
penditure.” 

Works in Inp1A.—There is little doubt but that the Go- 
vernment of India will soon go again into the Indian market, to 
raise an irrigation loan. ‘The conclusion to which it has come 
is, that as no less than 21 millions will be required for the 
Rajpootana, Indus Valley, and Peshawur Railways, as well as 
for doubling the existing lines, and as this may best be raised 
on the guarantee system in England, the State will itself under- 
take all irrigation works in India, and, as far as possible, out of 
Indian money. But money is likely to be raised for definite 
projects, such as the Ganges, Sutlej, and Soane Canals, and 
not for irrigation generally. 

“En GarpE!”—The French Minister of War has just de- 
cided that in future every man in the army, in addition to the 
ordinary drill of the branch of the service to which he belongs, 
shall receive instruction in fencing. 





BRIGHTS PERPETUAL MOTION ELECTRIC CLOCKS. 
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A ser of four of these clocks having now been at work for 
two years without intermission, and without requiring any 
winding up or any attention to the battery, some account of them 
may be interesting. In Fig. 1, W W are the wires leading to 
the two poles of the battery. The wire, W, is attached to the 
bracket, b, and the current passes duwn the suspension of the 
pendulum, and by a wire (shown by a dotted —7 down the 
wooden stem of the pendulum, then round the coil of wire in 
the bob of the pendulum, and up the wire on tie other side 
(also shown by a dotted line) to the touching plate, P, and 
through the leg, L, of the break, and off by the wire, W, to the 
other pole of the battery, thus completing the circuit when the 
pendulum is in the position shown in Fig. 1. 

The bob of the pendulum is thus for the instant converted 
into an electro-magnet. The tube, M, is fixed to the clock-case, 
and contains permanent magnets, which of course attract the 
electro-magnet in the bob of the pendulum, which thus receives 
a little additional impulse at every alternate stroke. By the 
time the pendulum arrives at the other side (as in Fig. 2) it has 
in its journey moved the break, B, so that the little balance- 
weight, T, has fallen a little past the centre on the other side, 
and so has brought the leg, Li, in contact with the piece of 
glass, G, on the stem of the pendulum, and has thrown the leg, 
L, clear of the touching plate, P, and has thus broken the 
circuit. The pendulum then makes the return stroke by its 
own weight, when contact is again made, and so on. 

By fitting a double break to the pendulum it receives an 
impulse at every stroke, instead of every alternate stroke. 

it will be observed that the break consists of the two long 
copper legs, L Li, and the balance-weight, T, all mounted on a 
triangular piece of ivory which moves on the pivot, p. The 
friction of moving this break is obviously very little; it is, in 
fact, so little that one piece of zine and one pieee of coke buried 
in the ground afford a current of electricity sufficient to drive 
eight or ten or more,of these clocks for a lifetime. 

Another feature in this break is that the legs move in an arc 
of a different radius from that in which the contact plates move, 
consequently, at each time of touching, the contact plate receives 
a slight rub, which wipes off any dust, and ensures a perfect 
contact. 

The wires, W and W,, on their way to the poles of the battery 
may communicate with, and work, other clock-dials. These 
affiliated clocks are by preference made with pendulums, because, 
if the current misses its errand once or twice, no harm is 
done, as each pendulum has sufficient momentum to work its 
own clock for three minutes without assistance from the 
battery. 

In the Continental system of electric clocks the affiliated 
clocks have no pendulums, but are actuated by a powerful cur- 
rent from an acid battery once in a minute. Thus, if by any 
mischance a clock “misses a peg,” it is a minute slow at 
once. 

Under Mr. Bright’s system the pendulums of all clocks in 
connexion are vibrating together, and are in fact always parallel 
to each other. 

A. set of four clocks, worked from one piece of zinc, 2 ft. 
square, and one piece of coke, have been at work at Leaming- 
ton for two years; and though they were only a trial set, not 
over well made, they have never deviated from mean time more 
than a few seconds per week, and have never deviated from each 
other at all, The said piece of ‘zinc and coke have been in use 
during the seventeen years iu which Mr. Bright has been 
engaged in perfecting his invention, and on the occasion of a 
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visit from a gentleman from Greenwich observatory for the 
purpose of inspecting these clocks, the zinc and coke wero 
dug up and found to be apparently as serviceable as ever. 

An interesting fact, in connexion with this part of the subject, 
is that a set of three clocks are at work with no other battery 
pos one wire attached to'a ‘gaspipe and the other to a piece of 
coke. 

Also another pair of clocks are at work with one wire 
attached to a water-pipe and the other to a piece of coke. 

A set of five clocks are at present at work at the Gun Cotton 
Office, 173, Fenchurch-street. 

It is thus evident that these clocks require very little power 
to keep them in motion, and have very little friction, and it 
may be expected that the liability to error will be proportionally 
diminished, and therefore much may be hoped for them in the 
direction of good time-keeping, as well as uniformity, both great 
desiderata for railway and commercial purposes. 


CHATWOOD AND STURKGEON’S STEAM 
OLIVER. 

THE inapplicability of the steam hammer in its ordinary 
form to all the requirements of general smith’s work has led to 
the construction of several forms of hammer worked by steam 
power, specially intended to perform the work now done by 
hammermen. Amongst these is Davies's steain striker, described 
at page 235 of our first volume, and the steam “ oliver” 
recently patented by Messrs. Samuel Chatwood and John 
Sturgeon, the former being the well-known safe manufacturer 
of Bolton; and of this “oliver ” we now give engravings. 

In our illustrations, Figs. 1, 2,3, 5, and 9 show various 
arrangements of the steam “Oliver,” and these we shiall 
describe separately. In Fig. 1, the steam cylinder, A, is placed 
horizontally, and the piston-rod, B, is connected to the shorter 
arm of the bent lever, C C, the longer arm carrying the 
hammer-head, E. The bent lever works on a fulcrum pin, D, 
carried on a cast-iron standard, and the slide valve, by which 
the admission of the steam to, and its release from, the 
cylinder is effected, is worked by the foot-lever, F, and its 
connexions. In Fig. 2, the cylinder, A, is inclined, and is 
supported by the same casting which carries the fulcrum 
pin and the anvil. In this form also the bent lever is 
connected with the steam-piston by means of a link working 
in a trunk with which the latter is provided; and this 
trunk lessens the quantity of steam used during the down 
stroke, when the hammer has merely to be lifted, and leaves the 
larger area of piston clear to be acted upon during the up stroke 
when the power is required for striking the blow. 

In the arrangement shown by Figs. 3. and 4, the steam- 
cylinder is disposed horizontally, as in Fig. 1; but the fulerum- 
pin, instead of being carried by a standard fixed to the base- 
plate, is supported by a bracket, F, which is capable of turning 
Within the circular frame, G, which is placed concentrically 
with the cylinder: The bracket, F', has a spur-wheel, K, formed 
on it, and it can be turned round as required by means of a 
pinion, J, worked by the hand-wheel, H. This arrangement 
enables the hammer to be set to strike at any desired angle, a 
matter of great importance in adapting the tool for general work. 
The self-acting gear for working the hammer, shown in Fig. 4, 
is of the kind patented by Mr. John Sturgeon in May, 1863. 

Figs. 5, 6, and 7 show another arrangement of the “oliver,” 
in which the cylinder is placed vertically, and is surrounded by 
an annular bracket, F, supporting the fuleram. This bracket 
can be turned round so as to bring the hammer to bear upon 
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either of the four anvils di around the cylinder, as shown 
in the plan, Fig. 6 ; and a foot-lever is placed by the side of each 
anvil for the purpose of working the valve by which the distri- 
bution of steam to the cylinder is regulated. The rods from the 
foot-levers are coupled by the arrangement shown in Fig. 7, but 
they may be readily disconnected, if it is required, to use one 
anvil only. Fig. 8 shows the mode adopted for fixing the head 
of the hammer to the bent lever. The head is fixed by the 
collar, a, and, by withdrawing the latter, it can be turned round 
80 as to present another face to the anvil. 

Another mode of working these hammers is shown in Figs. 9 
and 10. According to this plan, the piston-rod, B, is always in 
motion, and the shorter arms of the hammer-levers, C C, are 
provided with grooved segments, FF. The fulcrum-pins, D D, 
carrying the levers have eccentric bearings, and, by depressing 
the foot-lever, F, these bearings are turned so as to bring the 
segments on the hammer-levers in contact with the piston-rod 
with sufficient force to enable the latter to impart its motion to 
the hammer. Altogether, this tool which we have described is 
a very useful one, ae in the form shown in Fig. 4, and 
we have no doubt but that a considerable demand will be found 
for it. The licensees and makers of Chatwood and Sturgeon’s 
steam hammers are Messrs. Henry Bayley, Son, and Co., Engi- 
neers, Miles Platting, Manchester. 

BALANCED SLIDE-VALVES. 

Wrrntn the last few years the peers of equilibrium slide- 
valves to locomotives has received considerable attention, and 
many arrangements for balancing the pressure on the backs of the 
valves have been more or less tested. Amongst these is the one of 
which we now we engravings, and which was employed by Mr. 
Lary Sir Daniel) Gooch when he was the locomotive superinten- 
ent of the Great Western Railway. Although the arrangement 
itself is well known, we have often been asked for the exact dimen- 
sions of the valves, valve faces, and balance pistons. The arrange- 
ment, as applied to the 18 in. inside-cylinder broad-gauge engines, 
consisted of a short cylinder, 12in. in diameter, and open at 
both ends, placed in the steam-chest between the slide-valves, 
this cylinder being fitted with a pair of pistons, as shown in Figs. 
land 2. Each of these pistons was 2 in. thick, and was packed 
by two cast-iron rings, having a combined breadth of 1§ in. ; and 

the two pistons were kept from — in the cylinder by means 
of four guide-pins screwed into one of the pistons, and working 
in holes provided for them in the other. A hole in the cylinder, 
in communication with the external air, was provided between 
the pistons to discharge any steam which might leak past them, 
and each piston was connected to its corresponding slide-valve by 
means of a short link working on knife-edge pins, as shown in 
Fig. 1. From this arrangement it will be seen that each piston 
moved backwards and forwards through a space equal to the 
versed sine of the arc described by its link, at each stroke made 
by the valve with which it was connected. 

One of the valves used in connexion with these balance 
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pistons is shown in Fig. 3, and its dimensions and the dimensions 
of the ports which it covers are as follows: Outside lap, 13 in.; 
inside lap, y'sin.; length of ports, 13 in.; width of exhaust 
ports, 34 in.; width of steam ports, 2 in.; width of bars, # in. ; 





and width of the portion of the face outside the steam ports, 
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13 in. By these dimensions it will be seen that each steam 
port had an area of 26 square inches, and the exhaust port an 
area of 45.5 square inches. The area of the exhaust opening in 
the valve was 64.1875 square inches, and the area of each 
balance piston 113,09 square inches. 
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TWIN-SCREW ENGINES FOR LORD ALFRED PAGET’S YACHT. 
DESIGNED BY MR. GEORGE ALLIBON, ENGINEER. 
‘(For Description, see Page 81.) 
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Tue practice of “ swinging” a boat across a river 
by connecting it to a rope moored up the stream, in 
such a manner that the sides of the boat should be 
placed at an inclination to the direction of the current, 
is one which has been successfully carried out on a 
small seale in very many instances; but it is one 
which has but rarely been applied for carrying on any 
very great traffic. An important ferry on the line of the 
Grand Trunk Railway of Canada was, however, at one 
time worked on this principle; and, as the case was 
rather an exceptional one, we have no doubt that 
some particulars of it may prove interesting. 

The ferry in question was constructed to carry 
goods trains across the St. Clair river, at Point 
Edward, close to Lake Huron, and it was thus intended 
to form the means of communication, at this point, 
between the Canadian and United States lines of the 
Grand Trunk system. The entrance to the St. Clair 
river from Lake Huron is narrow, being about 
1000 ft. across, and resembling a canal cutting into the 
lake; a few thousand yards below the entrance, how- 
ever, the stream becomes wider. Through the narrow 
part of the river there is a strong current, and it was 
intended to take advantage of this to swing the boat 
across in the manner which we have mentioned. 

The boat for the ferry was of wood, and was very 
strongly constructed. She was built at Windsor, oppo- 
te Detroit, in 1859, and was 220 ft. long over all, 
and 210 ft. long on the keel. Her depth of hold was 
about 14 ft., and her beam 44 ft., whilst her deck, which 
projected beyond her sides, was 64 ft. across. In order 
to enable her to break through thick ice, her bow was 
made “spoon-shaped,” this form of bow rising on the 
ice and breaking it down at times when an ordinary 
wedge-shaped bow would stick fast. The vessel had 
three lines of rails on deck, and these were placed in 
communieation with the lines on shore in the following 
manner :—On each side of the river there was formed a 
recess or dock into which the boat fitted, and each of 
these doeks had a siding led down to it as shown in 
the accompanying sketch. The communication between 
each siding and the boat was effected by means of 
girders, or bridges, balanced so that a man could easily 
adjust their ends to the level of the bow of the boat, 
to which they were secured when she was in dock. 
The girders thus formed inclined planes, over which the 
cars passed from the dock sides to the deck of the boat, 
aud vice vers, the inclination of these planes varying 
according to circumstances, as a strong wind down the 
lake would raise the water in the river two or three feet. 

‘The manner in which the boat was swung across the 
river will be readily understood from the accompanying 
sketch. ‘The boat being placed at an angle to the chain 
conuecting her with an anchor up stream, the action of 
the current on her up-stream side carried her over from 
one shore to the other, the direction of her motion, of 
course, depending upon the direction in which she was 
inclined to the current ; and we may mention here that, 
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whilst the wharves were being built, a small ferry-boat, | 
fully w orked in the same manner, was used for | 

Is across the river. The chain for the 
as about half a mile in length, and with | 
portions at each end, which were of the 
n-cable pattern, it was composed of 2 in. 
rs of the best Lake Superior iron, with swivels 
The chain passed out through a well in the 
the boat, and a small engine was provided 
in the chain for a short distance, so as 
ie position of the boat in the stream at any 
n required. The anchor was a very heavy 
, and some difficulty was at first experienced in get- 
ing it down in the right place, so that the boat mi ght 
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swing fairly from side to side; this was, however, 
at Iast accomplished. 

When the boat was brought up from Detroit, it was_| 
found that she was 4ft. too high for the level of the 
wharf, and she was consequently loaded down, by 
putting about 1000 tons of sand into her. She was 
slow in starting, but when fairly under way nothing} 
could stop her; and as there were always a number of | 
vessels passing up and down the river—sometimes | 
two hundred a day—it was not long before she ran 
down two of them, her great weight causing her to 
sink them. After the occurrence of these collisions, 
the practice of “‘ swinging” her was abandoned, and 
she was towed across the river. When she was built, 
she was fitted with two stern tubes, with the intention 
of providing her with a pair of engines driving twin 
screws, in case the chain system did not answer. As 


far as we are aware, however, these engines were 
never put on board, the practice of towing her being, 
as we have already stated, adopted instead. 





TELEGRAPH-WIRE MAKING. 
Messrs. JoHNSON AND Nepuew, of Manchester, the 
well-known wire-makers, have for some time had in 
successful operation what they term a “continuous mill” 
for rolling wire, invented and patented by Mr. George | 
Bedson, the manager of their works. ‘The principle 
object aimed at in this invention is the production of 
a continuous piece of wire, without breaks or welds, of 
much greater length than can be obtained in the wire- 
mills now generally in use. The mill consists of a long 
series of rollers placed in pairs alternately horizontally | 
and vertically, each pair of rollers having one groove, | 
through which the wire passes, and is delivered to the | 
next pair of rollers, reduced in section and extended 
proportionally in length. The gearing of the rollers is 
arranged so as to give a higher speed to each succes- | 
sive pair of rolls, in order to pass the increasing length | 
of wire through as quickly as it is produced. ‘The | 
relative speeds of the different rollers, as well as the | 
relative sizes of their grooves, have been arrived at, 
after a great number of experiments, and they form | 
the principal element of success in working. The | 
mill is placed at the mouth of a Siemens’s gas-furnace, 
into which a bar or billet of iron, up to 18 ft. long, and | 
weighing about 80 Ib., is introduced from the opposite 
side. ‘The bar, when properly heated, is drawn into | 
the mill by its front end, and is slowly drawn out of | 
the furnace by the mill itself as the process of rolling 
proceeds. The present arrangement of mill rolls the | 
wire down to about }in. diameter, and a continuous | 
coil of such wire is shown at these works weighing | 
102 lb., and made from one bloom at one single opera- | 
tion. In the course of the operation there is, of course, 
one part of the billet within the furnace whilst another 
part is being coiled up at the other end of the mill in the 
form of wire. The speed of rolling is very consider- 
able, and the capability of production of the one mill 
now at work in Messrs. Johnson’s establishment is 
stated to be 100 tons of }-in. wire per week. Mr. 
Bedson is now making arrangements for rolling still 
finer wire than the above-named size, so as to have 
still less work to be performed by drawing the same 
down to the dimensions required for telegraph purposes. 
The operation of galvanizing is carried out on the 
modern principle of passing the wire at a dull red 
heat through hedoockionie acid, and after that im- 
mediately running it through a bath of zinc. The process 
is performed by a kind of self-acting apparatus having 
a series of drums, each of which coils one wire upon 
its circumference while revolving by steam power. 
These wires are uncoiled from other drums placed at 
the opposite end of a furnace and of the troughs con- 
taining the acid and zinc, through all of which the 
wire is drawn in succession by the machine at an 
uniform speed. There ave seven machines of this kind 
at the works in question, and their power of production 
is estimated at about 250 tons of wire per week. 
Some of the best wire, after being galvanized, is 
straightened and stretched by another simple appa- 
ratus. This consists of two drums worked by steam 
power, and geared so as to give the winding-drum @ 
circumferential speed exceeding that of the other drum 
by 2 per cent. The wire being unwound from the latter 
must, therefore, stretch to the extent of 2 per cent. 
in order to make up for the difference in speed. The| 
straightening of the wire is effected by passing it be- 
tween a series of pins set in a straight line, which 
bend the wire alternately in opposite directions, and 
thereby straighten it. The tension which this last 
process puts upon the wire can be ascertained by 
direct measurement, and this operation serves, there- 
fore, at the same time, for a test of the strength and 
quality of the wire, each part of its entire length being in | 
succession submitted to this practically unitorm strain. 





This best iron is made from rolled bars cut into 
short lengths, and piled up longitudinally. These are 
hammered and rolled out into bloom ready for the con- 
tinuous mill. There are twenty puddling furnaces at 
Messrs. Johnson and Nephew’s works, the produce of 
which is partly rolled into wire of inferior quality 
direct from the puddled bloom, and partly made into 
scrap for the best class of wire. The average con- 
sumption of coal in making wire from the pig iron is 
three tons of coal per ton of wire produced. 








ABBEY MILLS PUMPING ENGINES. 


Messrs. Rotuwett ann Co., of the Union 
Foundry, Bolton, are the makers of the engines, 
boilers, and other machinery now in course of erection 
at the Abbey Mills pumping-station for the Metropoli- 
tan Drainage Works. A great part of this machinery, 
including all the boilers, part of the entablature, &c., 
in ali amounting to a total weight of more than 2000 
tons, has been already delivered at Abbey Mills, whilst 
the rest is making rapid progress at the works in 
Bolton. The pumping machinery is made from the 
designs of Mr. Bazalgette. It consists of eight verti- 
cal single-cylinder engines, each having a cylinder 4 ft. 
6 in. diameter and 9 ft. stroke, placed at one end of a 
cast-iron beam weighing 30 tons—the opposite end of 
this beam being coupled to the connecting-rod. The 
fly-wheel is 27 ft. in diameter, and weighs about 40 
tons. There are two pumps attached to each engine 
beam at opposite sides of the main centre, at such 

oints as to have half the stroke of the steam cylinder. 
The eight steam cylinders are placed in a circle in the 
centre of a large and very beautifully designed engine- 
house, which, in plan, forms the figure of a cross with 
sides of equal length. The engine beams are situated 
in pairs parallel to each other in the four branches of 
the cross, so that the arrangement of the eight engines 
is symmetrical in the four quarters of the plan. On 
each side of the engine-house there is a row of boilers 
arranged in a long building, and one chimney is placed 
at each end of the entire group. The boilers are 8 ft. 
diameter and 30 ft. long, and have each two internal 
flues. They will work at a pressure of 401b. There 
are sixteen boilers in all, eight on either side of the 
engine-house, and their flues lead into a chimney at 
the extreme end of the building; the original design, 
in which it was proposed to use twelve boilers, each 
40 ft. in length, and each having two flues joining into 
one, having been so far modified. Behind the boilers, in 
rows parallel with them, are arranged the coal stores, 
these being placed so as to allow the coal wagons to 
run over them on rails, and be discharged through 
square drops. The pumps deliver, through pipes of 
6 ft. diameter, into a cylindrical air vessel measur- 
ing 12ft. 6in. in diameter, and from this one 
main discharge-pipe, 10 ft. in diameter, is led. 
Great attention and care are bestowed upon the quality 
of materials and workmanship, both by the firm, 
through Mr. Alfred Morris, the manager of the Union 
Foundry, and by Mr. Usher, the superintendent of the 
work, at Abbey Mills. The castiron from which each 
engine-beam is run is specially tested with regard to 
its breaking strain—six bars, each 1 in. square, being 
cast from the charge and broken by direct weights. 
The bars are cast to the proper size in a perfectl 
horizontal position, and the outer skin is not Leena | 
so that during the testing they are as nearly as possible 
in the same condition as the casting itself. We had 
an opportunity of witnessing the casting of one of 
these engine-beams last week. ‘The mould was placed 
perfectly horizontal, and the metal run in from both 
ends simultaneously out of three ladles, each contain- 
ing about 12 tons of metal. Two ladles poured into 
runners at the one end, and the third at the opposite 
end, the runners affording a clear passage of about 
100 square inches each, and giving a head of about 
2 ft. above the top surface of the casting. The outlet 
for air and gases was placed at the centre of the mould, 
and a surplus of metal, equal to about 4 tons, was 
allowed to escape through it after the mould was 
filled, in order to get rid of all slag and dross. The 
total time occupied by the operation of casting was 
not more than 1} minutes. The six bars for testing 
were cast out of one of the ladles before running the 
metal into the mould. These bars, tested the same 
day by Mr. Usher, required a load from 709 Ib. to 
820 lb. to be placed on their centres when carried by 
supports placed 3 ft. apart, the average breaking load 
for the six bars being 754 lb. 

There is a very limited application of steel in tho 
forged parts of these engines, some of which are 
forgings of considerable size and weight. The en- 
tablature and framing of the engines are highly orna- 
roental, and are designed with much taste. 
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Another large work now in the hands of Messrs. 
Rothwell and Co., is the construction of two pumping 
engines for the Liverpool Waterworks. These are 
single-acting Cornish engines, each having one cylinder 
of 4 ft. 8 in. in diameter and 10 ft. stroke. They are 
to be placed at two different stations; but their 
dimensions and arrangement are exactly alike, with the 
exception of the position of the pumps, which are at 
different depths in the two stations. The Union 
Foundry is capable of producing from 50 to 60 tons of 
castings per day. ese are principally of large 
dimensions and considerable weight. e mentioned 
the cylindrical ram, 23 ft. in length, cast in one piece 
on its end at this establishment a short time ago for 
the hoist of Messrs. Dobson and Barlow’s Wordworth 
cupola, and we have been informed that articles of 
still greater depth have been turned out at these 
works, 








THE PARIS EXHIBITION. 


WE give, as a supplement to our present number, a plan, 
with the latest corrections made by the conductors of les 
Annales du Génie Civil, of the building and ‘park of the 
Paris Exhibition. The grand entrance, from the bridge of 
Jena, is on the right hand of the plan. The railway station 
of the Chemin de Fer de Ceinture is seen at the upper right- 
hand corner, with the lines of rail to the main building. 
A large segment of the building immediately on the right 
of the entrance and the Avenue d’Europe is occupied by 
the English Department, the machinery being in the outer 
zone or gallery, which is 110 ft. wide and 82 ft. high in the 
clear. A raised platform, 163 ft. wide, well above the 
shafting, extends around the whole circuit of the gallery, 
and is well provided with staircases, so that visitors may 
have a bird’s-eye view of the machinery beneath. 

The classes are numbered only for the French Department 
to avoid too great repetition, but the corresponding classes 
of the English and other departments are in the same con- 
centric ranges, and are grouped, with reference to each 
other, as nearly as possible like those of the French portion 
of the Exhibition. Thus, Class 1, paintings in oil of each 
nation, will be exhibited in the interior zone, next to the 
central garden, while Class 63, railway apparatus of all 
nations having railway apparatus to exhibit, will be in the 
outer zone. The following are the classes :— 


Class 
1. Paintings in oil. 
. Other paintings and drawings. 
. Sculpture and die-siaking. 
. Architectural designs and models. 
. Engraving and lithography. 
. Printing and books. 
. Paper, stationery, binding, painting, and drawing 
materials, 
. Applications of drawing and modelling to the common 
arts. 
. Photographic proofs and apparatus. 
. Musical instruments. 
. Medical and surgical instruments and apparatus, 
Mathematical iustruments and apparatus for teaching 
science. 
Maps and geographical and cosmographical apparatus. 
. Fancy furniture, ‘ 
Upholstery and decorative work. 
. Crystal, fancy glass, stained glass. 
. Porcelain, earthenware, and other fancy pottery. 
. Carpets, tapestry, and other stuffs for furniture. 
. Paper-hangings. 
. Cutlery. 
. Gold and silver plate. 
. Bronzes and other art castings and repoussé work. 
. Clocks and watches. : 
. Apparatus and processes for heating and lighting. 
. Perfumery. 
5. Leather-work, fancy articles, and basket-work. 
. Cotton, thread, and fabrics, 
. Thread, and fabrics of flax, hemp, &c. 
. Combed wool and worsted fabrics. 
. Carded wool and woollen fabrics. 
. Silk and silk manufactures. 
. Shawls. 
. Lace, net, embroidery, aud small-ware manufactures. 
. Hosiery and under-clothing. 
. Clothing for both sexes. 
. Jewellery and precious stone. 
. Portable weapons. 
. Travelling apparatus and camp-equipage. 
Toys. 
. Mining and metallurgy. 
. Products of the cultivation of the forest and of the 
trades appertaining thereto. 
Products of shooting, fishing, and of the gathering of 
fruits obtained without cultivation. 
. Agricultural products (not used as food) easily pre- 
served. 
. Chemical and pharmaceutical products. 
. Specimens of chemical processes for bleaching, dyeing, 
printing, and dressing. 
. Leather and skins: 


“1D Sr oo bo 


. Apparatus and processes of the art of mining and 
metallurgy. 

Agricultural apparatus. 

Apparatus used in shooting, fishing, &c. 

Apparatus and processes used in-agricultural works 
and in works for the preparation of food. 

. Apparatus used in chemistry, pharmacy, and in tan- 
yards, 

Prime-movers, boilers, and engines specially adapted to 
the requirements of the Exhibition. 

Machines and apparatus in general. 

Machine tools. 

Apparatus and processes used in spinning and rope- 
making. 

» Apparatus and processes used in weaving. 

. Apparatus and processes for séwing, and for making up 

clothing. 

- Apparatus and processes used in the manufacture of 

furniture and objects for dwellings. 

59. Apparatus and processes used in paper-making, dyeing, 

and printing. 

. Machines, instruments, and processes used in various 

works. 

. Carriages and wheelwrights’ work. 

. Harness and saddlery. 

53. Railway apparatus, 

. Telegraphic apparatus and processes. 

. Civil engineering, public works, and architecture. 

j. Navigation and lifeboats. 

. Cereals and other eatable farinaceous products; and 

the products derived from them, 

. Bread and pastry. 

. Fatty substance used as food, milk and eggs. 

. Meat and fish. 

. Vegetables and fruit. 

. Condiments and stimulants; sugar and confectionery. 

. Fermented drinks. 

. Farm-buildings and agricultural works. 

. Horses, asses, mules. 

. Bulls, buffaloes, &c. 

. Sheep, goats, &c. 

. Pigs, rabbits, &c. 

. Poultry. 

. Sporting dogs and watch-dogs. 

. Useful insects. 

. Fish, crustacea, and mollusca. 

. Hot-houses and horticultural apparatus. 

. Flowers and ornamental plants. 

. Vegetables. 

. Fruit-trees. 

. Seeds and saplings of forest trees. 

Hot-house plants. 

. Apparatus and methods used in the instruction of 

children. 

. Libraries and apparatus used in the instruction of adults, 

at home, in the workshop, or in schools and colleges. 

. Furniture and clothing and food from all sources, re- 
markable for useful qualities combined with cheap- 
ness. 

Specimens of the clothing worn by the people of dif- 
ferent countries, 

Examples of dwellings characterised by cheapness com- 
bined with the conditions necessary for health and 
comfort. 

94. Articles of all kinds manufactured by skilled workmen. 

95. Instruments and modes of work peculiar to skilled work- 

men. 

The classification may appear somewhat artificial. That 
of “civil engineering, public works and architecture,” 
for example, is misleading, as it includes pile engines, Bath 
bricks, tiles, sanitary drain-pipes, &c, 

We have given, on other pages, official lists of the ex- 
hibitors in certain classes ; but those in “ civil engineering” 
contribute hardly anything of what would seem to be im- 
plied by the title. We may note here, that although offi- 
cially entered in Class 63, Messrs. Sharp, Stewart and Co. 
will not exhibit a locomotive. 

The tariff of the prices of admission to the Exhibition 
has now been published. There are to be three separate 
enclosures—the park, containing the Exhibition building 
itself; the Horticultural Gardens; and the Billancourt en- 
closure, which is especially devoted to agricultural matters. 
The prices for the first week are exceptional —20f. for the 
opening day and 5f. for the rest. From the 8th of April 
the charge for admission to the park will be 1f., that to the 
garden lf. 50c. The enclosure Billancourt will have a 
special tariff as yet undetermined. The price of a season 
ticket will be 100f. for a gentleman and 60f. for a lady. 
In order to avoid the trouble and delay of the signatures 
which were formerly required on entering, the holders may 
send two of their photographed portraits, one to be affixed 
to the ticket of admission, the other to remain in the hands 
of the administration. There will also be issued cards of 
admission for a week, subject to. the same conditions, and 
conferring for the time the same privileges, as the season 
tickets. 


48. 
49. 
50. 


52. 
53. 
54, 
55. 


92. 
93. 








FAIRBAIRN ENGINEERING CompANY.—This company _re- 
cently contracted for two large iron railway bridges. ‘The first, 
for the London and North-Western Railway Company, has been 
completed; the second, for the Lancashire and Yorkshire Rail- 
way Company is in progress. 








TWIN-SCREW LAUNCH ENGINES. 


Tue engines for a twin-screw launch, of which we give en- 
gravings on pages 79 and 82, have been designed by Mr. George 
Allibon, of Greenwich, and are identical, with the exception 
of two or three minor points of detail, with the engines 
made by him in the latter part of 1864—when he was at 
the Millwall Ironworks—for a small steel yacht belonging to 
Lord Alfred Paget. The yacht in question was 42 ft. long by 
9 ft. beam, and was built of Bessemer steel. The designs for 
her engines were commenced in September, 1864, and the engines 
themselves were completed and tried in the workshops early in 
January, 1865, They had cylinders 5in. in diameter and 6 in. 
stroke, and, during the trial just mentioned, they were run at 300 
revolutions per minute, with a steam pressure of 60 b., and a 
vacuum of from 2in. to 4in. of mercury. The engines were 
put on board the vessel a few days after the above trial, 


jand about a fortnight later!'the ‘yacht made a trial trip 


to Blackwall and back, wlien a speed of 7.2 knots was ob- 
tained, the engines making 270 revolutions per minute with 
steam at a pressure of 90 lb., and the indicated power 
being 27. We have been particular in giving the dates 
at which these engines were designed and constructed, be- 
cause we believe that they were the first engines of their class 
ever made with surface condensers, thé small engines for H.M. 
steam launches previously built having been all non-condensing 
engines. Mr, Allibon’s motive in fitting these engines was not 
so much to get the benefit of the vacuum as to obtain a supply 
of fresh water for the boiler, and thus render it unnecessary to 
carry a supply in a tank, as has sometimes to be done in the 
case of the non-condensing launch engines. The total weight of 
the yacht engines, with boiler, water, propellers, and shafting, 
was 3 tons 18 cwt. 2qrs; and the two four-bladed propellers 
driven by them were each 2 ft. Gin. in diameter, 3 ft. 6 in. pitch, 
and Gin.long. During the many trips made by the yacht 
whilst she belonged to Lord Alfred Paget, the engines performed 
very satisfactorily, and eventually, about the end of 1865 or 
early in 1866, she was sold to the Government to be used as a 
steam launch. In January last year, she was tried on the 
measured mile at Long Reach, under the superintendence of 
Mr. John Tricket, chief engineer of H.M. Dockyard, Wool- 
wich, and the mean speed obtained during seven runs was 6.45 
knots, the average number of revolutions made being 205 per 
ane pressure of steam 70 lb., and the indicated power 

The engravings of the launch engines, which we give on 
pages 79 and 82, show their construction and arrangement 
very clearly, and render but little explanation necessary. The 
boiler is of the return-tube class, and the two puirs of engines 
are placed one on each side of it, the wrought-iron plate torm- 
ing the base plate of the engines passing under the boiler. The 
cylinders, which are inverted, are each 44 in.in diameter, with a 
stroke of 6 in., and the pair belonging to each engine, with their 
valve-chests, are cast in one piece with the casing of the sur- 
face condenser, which is placed between them. The cylinders 
are of gun metal, and most of the other castings about the 
engine are of the same material. The pistons are each packed 
with a pair of steel rings sprung into their places. The slide- 
valves are driven by link motion of the ordinary kind, and the 
reversing levers are handily arranged as shown in the engrav- 
ings. The crosshead guides are formed of round bars, and the 
crosslieads work, by means of arms extending on each side, the 
air and circulating pumps. These pumps are of precisely 
similar construction, each crosshead working one air and one cir- 
culating pump. The valves are of india-rubber, and they are 
arranged as sliown in the longitudinal and tranverse sections, so 
that the valve-chambers form the standards upon which the 
surface condenser is carried. Each condenser contains 193 
in. copper tubes, 1 ft. 6in. long, secured in the tubeplates by 
wooden ferrules placed around their ends. The exhaust steam 
passes around the tubes and the condensing water through them ; 
and the air-pumps pump direct from the condensers into the 
boiler, a donkey-engine being provided to furnish the extra 
supply of water rendered necessary by leakage, &. ‘The 
brackets carrying the crank-shafts are of gun-metal, and are 
without loose bearings; and, in order that they may be readily 
removed for inspection, &¢., in the case of a bearing running 
hot, the bolts holding them down to the base-plate are made a 
loose fit, and the brackets are kept in their correct positions by 
means of turned lugs on their under sides fitting into accurately 
bored holes in the base-plate. The discharge-nozzle, through 
whick the condensing water escapes from the condenser, is pro- 
vided with a screw-thread, so that a flexible pipe or fire-engine 
hose can be connected to it if necessary. The manner in which 
the engines are arranged in the boat is plainly shown by the 
longitudinal section and plan of the latter on page 79, and the 
other views of the engives themselves are engraved to such a 
large scale (3=1 ft.) that the care with which the various parts 
have been designed and proportioned can be clearly seen. 








Tue Vixen.—The twin-screw gunboat Vixen, a vessel 
160 ft. long, 32 ft. beam, and drawing only 8 ft. of water, and 
yet carrying thick armour and 6}-ton guns, has been steaming in 
extraordinarily heavy weather in the channel, yet she rode 
remarkably well, and has lost nothing overboard. Mr. Barnaby, 
of the chief constructor’s department, is now engaged in experi- 
ments to ascertain the position of her centre of gravity and 
her stability. 

How to Save Coau.—Dr. Samuel Warren, the author of 
Ten Thousand a Year, and now the Recorder of Hull, has 
written a letter to the Mayor of Hull recommending the use of 
a bottom plate in the grates of fire-places. The effect would 
be of course to lessen the draught, and thus the consumption of 
fuel, and the Doctor asserts that he has also found it a great 
improvement in respect of the additional heat thrown out into 
the apartment. But is not the plan very old, and has it not gene- 
rally failed by obstructing the draught? 

THe CHANNEL Rattway.—We have received from Mr. 
James Chalmers advance sheets of his new pamphlet on the 
Channel Railway. We have been unable to notice it as it de- 
serves this week, but hope to do so in our next impression. 
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TWIN-SCREW ENGINES FOR LORD ALFRED PAGET’S YACHT. 
DESIGNED BY MR. GEORGE ALLIBON, ENGINEER. 
(For Description, see preceding Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. Blocks are charged 
at the same rate for the space they occnpy. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, isl. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d@ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the NouvELLE PorTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE Fer may be obtained, price 91. 


We puolish this week a double number and supplement, 
the latter a loose sheet giving a plan of the Paris 
Exhibition. Readers should make sure that they are 
supplied by their newsagents with the entire number, the 
pages extending from 66 to 102, exclusive of the loose plan 
of the Exhibition and the advertising pages. 


Tue Institution oF Crvit Enoiveers.—Tuesday, January 29, at 
8 p.m. Discussion on “‘ Ships of War.” 
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SHIPS OF WAR. 


As we have once before had occasion to remark, the 
discussions at the Institution of Civil Engineers are 
not of a public nature. It is considered proper not to 
admit the a of the press in their public 
capacity, and every member and visitor assumes an 
obligation not to take part in any unauthorised publi- 
cation of the proceedings. But when gentlemen like 
Mr. Reed, Mr. Bourne, Mr. Scott Russell, and Mr. 
Samuda speak, in the. parliament of engineers, upon 
great national questions, almost every word they pro- 
nounce becomes known, the very next day, far beyond 
the members of the Institution. Their opinions become 
at once public property, and any one may hear of them, 
with more or less accuracy of repetition, through more 
than a hundred ready channels. We have ourselves 
already heard, from persons not at all connected with 
the Institution, what we know to be correct accounts 
of Mr. Reed’s, Mr. Barnaby’s, and especially Mr. 
Samuda’s remarks on Tuesday evening. 

Mr. Reed, there is no doubt, is disposed to adopt 
the monitor principle to a great extent. His recent 
lecture at Plymouth sufficiently shows this; and he 
has shown, at the Institution, the improved form of 
monitor he would adopt. While the Dictator’s side 
rises but 16 in. out of the water, Mr. Reed would 
form a fixed armour-plated enclosure upon, and rising 
a few feet above, the deck, and within which enclosure 
should be placed the various air-inlets, chimneys, &c., 
which, in the American monitors, rise separately from 
the deck. In the centre of this enclosure, and rising 
well above it, would be the revolving turret. 

Mr. Reed considers, and we think the diagrams in 
the theatre of the Institution fully show, that the 
Bellerophon’s submerged bow, or beak, or ram would 
not only strike the Dictator under water, but cut open 
her side and sink her. The side armour of the Dicta- 
- tor extends but 4ft. 8in. below still water, and, in 
anything like a sea, it would be necessary only to fire 
a shot at the right moment, to pierce below the armour 
and to let in sufficient water, within a few seconds to 
sink the ship. The buoyancy or flotation of the Dicta- 
tor, as oa as Mr. Reed can calculate it, is so little 
that it would be necessary to divide the whole interior of 
the ship with bulkheads, every 20 ft., to prevent her 
sinking by a single penetration of the hull. Mr. Reed 
does not consider the buoyancy or flotation nearly 
sufficient, and it is partly for this that he would add a 
fixed protected enclosure above the deck, and which 
should, of itself, have a displacement considerably in 
excess of its own weight. Mr. Reed does not accept 
the statement that any existing American gun could 





penetrate the Hercules’s side, while he believes that 
our own gunnery experiments have proved that our 
heaviest guns could easily send a chilled shot through 
the Dictator’s armour. 

Mr. Barnaby pointed out that the American monitors 
were not sea-goimg, in the sense in which we under- 
stand the term. Mr. Barnaby’s observations led up to 
the question of abandoning masts and sails, as sug- 
gested by ourselves, in an article on Sea-going Turret- 
ships, in our last number. 

ut the observations which excited most astonish- 
ment were those of Mr. Samuda. We say astonish- 
ment, because none can understand how a gentleman 
who should be so well informed could have spoken in a 
manner so contrary to proved facts, to say nothing of 
accepted opinions. Mr. Samuda represented that the 
deck of a monitor, only a few inches above the water, 
would require precisely the same thickness of armour 
as the sides, exposed to point-blank fire, notwithstand- 
ing that the utmost depression of the broadside gun, 
even when alongside the monitor, could never exceed 
a very few degrees. Mr. Samuda, taking for granted 
the necessity for armour of full thickness over the 
whole deck, suggested that it could be better set 
up vertically, so as to give more freeboard and 
a greater power of flotation. The. premises. being 
wrong, however, this conclusion cannot be drawn. 
Mr. Samuda also represented that 16 in. of laminated 
armour in lin. plates, although secured together into 
one mass, was equal to but a 4in. solid plate! © That 
laminated armour is inferior to solid armour none can 
doubt, and that the resistance of single plates varies 
as the square of their thickness is believed, if it be 
not, indeed, proved. But there is no particle of evi- 
dence either in this fact or this belief, nor in any 
experiment, to show that the ratio of inferiority of 
laminated armour is anything approaching what Mr. 
Samuda‘takes it to be: If it were, we may be sure 
that, with the armour-plate mills of England freely open 
to them, the Americans would quickly replace their 
laminated armour with solid plates of the same weight. 
Mr. Samuda does not appear to know that the turrets 
of the monitors, formed only of laminated armour, 
without any backing, were hit many hundreds of times 
by the shot from heavy Blakeley guns’ during the 
attacks upon Charleston and Fort Pulaski, and that 
they were seldom injured, and never, in any single case, 
penetrated. But Mr. Samuda went beyond all he had 
previously said when he asserted that no 4$ in. or 5 in. 
plated target had ever yet been penetrated by shell, 
and that the passage of shot clean through was 
really a matter of no consequence! Indeed, we 
are not sure that he did not deny that solid shot 
had ever been sent through the Shoeburyness targets. 
Mr. Samuda thought that 8in. armour was the maxi- 
mum thickness we should ever have. occasion to 
employ, and he believed we were yet likely to adopt 
still less thicknesses. He even sketched out a ship of 
3500 tons burden, with two turrets of. two guus each, 
a ship 280 ft. or 285 ft. long, 50 ft. wide, and having 
10 ft. of freeboard, and which was to carry 8 in. plates, 
a thickness which, with only 5 ft. of plating below the 
water-line, would represent 1300 tons of armour. 
Such a craft was to have engines of 1000 horse power, 
and to be capable of making 15 knots an hour. © It is 
true that all parts were'to be of steel where possible, 
but the conditions of the estimate, taken in connexion 
with the demonstrably erroneous statements made by 
the same speaker, are such as to indicate that‘such a 
turret ship would quite fail to do what was promised 
of it. 

We cannot sufficiently express our regret that a 
gentleman occupying Mr. Samuda’s ‘position—himself 
a member of Parltainent, a large shipbuilder, and 
widely recognised as an authority upon ships of war— 
should have put forward such statements as those at 
which the professional world has been wondering for 
the last two or three days. That he was in error, and 
to a most extraordinary extent, both in his statements 
of professed facts and in his conclusions, all who have 
any knowledge of the matter fully know; and, until 
these most extraordinary errors are retracted, none 
who have studied the whole subject for themselves can 
now attach the least value to his opinions. 








THE WATERWITCH. 

Sixce October last, in which month we published 
the first illustrated description of the machinery of the 
Waterwitch which had appeared, at the. same time 
giving » complete analysis of her performance, that 
vessel has been the subject of repeated trials. Her 
jet-nozzles originally discharged above the water, but 
are now quite immersed, so that the centrifugal pump, 
now often called the “turbine,” has no longer to lift 
the water above the general level of the sea, although 





there is, at the same {time, the head resistance of the 
projecting nozzles themselves in ploughing through the 
water. 

On her trial in October last the Waterwitch made 
barely 9 knots with 750 indicated horse power. The 
vessel on that occasion had a mean draught of 9 ft. 
Yin., presented 302 square feet of immersed midship 
section, and displaced {062 tons of water. On Thurs- 
day week she was tried on a deep draught of 11 ft. 
lin., the midship section being 342} square feet, the 
displacement 1219 tons, the indicated horse power 828, 
and the speed 9.255 knots, as the true mean of six 
runs, with a wind of No. 6 to No. 7 on the beam. 
The result is a little better, in respect of dynamic 
efficiency, than that of the trial of October last, as will 
be seen by the. following tabular comparison, giving 
the coefficients by both the midsbip section and the 
displacement forniule :— 





October trial. | January trial. 
Mean draught 9 ft. 9in. 11 ft. 1 in. 
Midship section ... 302 sq. ft. 3424 sq. ft. 
Displacement pe 1062 tons. 1219 tons. 
Indicated H.P. ... 750 828 
Speed... ° 8.9 knots. 9°255 knots, 
4m 
§* Mid. Seo, _ 293.5 827.7 

LH.P. 
3 T)j. 9 
© Displacement _ 101.0 109.2 
LH.P. 


Every one informed in such matters had expected 
so little from the water-jets, that these results, bad as 
they unquestionably are, have led to the most sanguine 
Agen as to the final success of the jet system. 

Ve earnestly wish it may have a fair trial, and we 
think enough has now been accomplished to leave no 
doubt that the Admiralty will see that this trial is 
granted. We need hardly say that the system can never 
be fairly tried in the. Waterwitch, which for speed is 
one of the worst-shaped vessels in the navy, and its rate 
of steaming is only compared with that of the Vixen 
and the Viper, two vessels of like bad form. Screw 
vessels of greater displacement are driven with much 
less engine power at a higher speed, and the water-jet 
system should now, as we do not doubt it soon will, 
receive a complete trial in a ship of good lines, such, 
for example, as the intended monitors, for there is no 
doubt that we shall soon commence building such ves- 
sels. When we reflect how complete has been the 
success of the screw, in the face of all the early pre- 
dictions of its failure, we wish to speak moderately of 
the water-jet. At present the water is dealt with in 
the worst possible manner for obtaining its full effect. 
It is picked up, so to speak, from beneath the vessel, 
first put in motion vertically, then shot out horizontally 
to each side of the ship, and then turned at right 
angles aft. These changes of motion in the case of an 
immense volume of water moving at from 30 ft. to 
40 {t. per second, are necessarily attended with enor- 
mous losses of effect. To do the system justice, the 
water must be taken in, not from the bottom, but from 
the bow of the boat, although longer pipes and a 
greater weight of water would thus be carried inboard, 
and separate pipes should lead to a centrifugal pump 
to each jet, the jet pipe leaving the pump, or so-called 
“turbine,” with as little bending..as possible. It 
should be the object to get the water from the bow, 
through the pump, and out at the nozzle, pointing aft 
with as little change of direction as possible, and to do 
this would require a pair of centrifugal pumps, each 
near the side of the ship, and each driven by indepen- 
dent engines. Even then, unless the jets are of large 
sectional area, so that they may flow with but a mode- 
rate velocity, there will necessarily be a great loss in 
“slip.” And, on the other hand, very large jets re- 
present a great volume of water carried within the 
mains in fhe ship, and which, of course, represents 
great additional weight. So the conditions of success 
cut both ways, and are to a certain extent antagonistic 
to each other. 

It is a singular circumstance that the parties con- 
cerned in the water-jet vessels have all along refused 
to measure or, at any rate, to publish the pressure of 
water within the jet-pipe. This pressure acting upon 
the sectional area of the jets is the sole measure of the 
advancing force. This pressure or, still better, the 
effluent velocity of the water of the jets being accur- 
ately ascertained, the estimate of the loss, always con- 
siderable, by the jets is easy and certain. It is a loss 
by so much as the onward speed of the vessel falls 
short of that of the escaping water, as measured at 
the nozzles. To the non-professional reader we may 
observe, that the same pressure is necessarily exerted 
in driving the vessel forward and in ejecting the 
water aft. Indeed, it is the pressure, and the pressure 
only, of the water in escaping from the jet-pipe which 
drives the vessel ahead. And the power expended is 
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= to this pressure in pounds multiplied by the rate 
of discharge in feet per minute (the product divided by 
33,000 for horse power), while the work utilised is 
this pressure multiplied by the rate of motion of the 
vessel in feet per minute, and divided, as before, by 
33,000 for horse power. Whatever the proportion be- 
tween the one and the other represents the proportion 
of power utilised as compared with the power exerted. 
This mode of estimation dismisses all calculation of 
the resistance of the ship, as estimated from her mid- 
ship section, lines, wetted surface, &c., and is of neces- 
sity correct. 








THE LATE CAPTAIN HUISH. 

However the autocratic management of railways 
by military men may be now regarded, it is but a very 
few years since Captain Mark Huish was the leading 
railway manager in the United Kingdom, and this is 
perhaps equivalent to saying the leading railway 
manager in the whole world. Descended from an old 
Leicestershire family, he entered the East India 
Company’s service at an early age, and obtained 
rapid promotion. Returning shortly after the com- 
mencement of the railway period, he became secretary 
and general manager of the Glasgow and Greenock line, 
shortly after its opening in 1839 or ’40. Here his 
activity and his powers of rapid organization and dis- 
cipline soon attracted attention, and that especially of 
the late Mr. Joseph Locke. When the Liverpool and 
Manchester and Grand Junction lines were amalgama- 
ted, he was offered, and accepted, the post of general 
manager, and, in conjunction with his colleague, 
Mr. Henry Booth, he promoted the interests of 
that undertaking with such zeal that it at one time 
appeared likely to become the most powerful of its 
kind in the kingdom. During the memorable gauge 
contest of 1845-46, in which he took an active part, 
the Grand Junction sought an independent line to 
London, an attempt which led to its amalgamation, in 
1846, with the London and Birmingham Railway. 
The fusion of these great companies into one vast 
undertaking—the London and North-Western—was 
in a measure due to the personal influence of Captain 
Huish, and he became not only the general manager of 
the whole line, but the first public authority in railway 
management. His rule was most arbitrary, but 
it was based upon sound commercial principles 
as well as upon an admirable system of centrali- 
sation. He enforced the utmost responsibility every- 
where, and succeeded by this and other means in 
securing a regularity, safety, and celerity in railway 
travelling, als command over sudden and over- 
whelming irruptions of traffic, which had never been 
known before. The management of the enormous 
Exhibition traffic of 1851 is a sufficient instance in 
point. A few weeks after his election, in April, 1852, 
as an Associate of the Institution of Civil Engineers, 
he presented to that body an important and suggestive 
paper upon railway accidents, in which the causes of 
one thousand cases of engine failures and defects in a 
lengthened period in the stock of 587 engines then 
belonging to his own line were minutely classified. 
It has been said that in this paper he invented the now 
well-known term “ rolling stock.” 

In September, 1858, Captain Huish resigned his 
post, in consequence, as was well known, of the course 
taken by the leading representatives of the competing 
lines with which the London and North-Western board 
had to carry out traffic arrangements. His resigna- 
tion, which, under the circumstances, was but an im- 
pulse of high honour and lofty spirit, was received not 
merely with regret, but with an astonishment almost 
amounting to dismay. After its final acceptance, 
Captain Huish was presented with an address and a 
handsome testimonial from upwards of 5000 of the 
men “from the humblest workmen on the line to the 
“ leading officers of the service.” His reply to this, the 
third sien and testimonial of the kind he had re- 
ceived during his eighteen years’ connexion with the 
undertaking, was in itself a valuable page from a great 
railway experience, as well as an expression of deep 
and genuine English feeling. 

Captain Huish soon afterwards became deputy- 
chairman of the Electric Telegraph Company, and he 
promoted the formation of the Clifton Suspension 
Bridge Company. He also took a warm interest in 
the introduction of the pneumatic system of railways, 
which gives so much promise in the future, and he was 
chiefly instrumental in introducing railways into the 
Isle of Wight, his own chosen retreat being at Combe 
Wood, Bonchurch, where his last hours were passed. 

As for the spirit in which Captain Huish managed 
the great undertaking in his charge, we shall quote 
here, as the best expression, the concluding pont ot 





his paper already referred to, a quotation with which 
we must also conclude this hasty notice of one whose 
career was a source of national pride, and whose death 
is a national loss. 

In the year 1851, during which 7,900,000 passengers (nearly 
one-third of the population of England) travelled on the London 
and North-Western Railway, only one individual met his death— 
yet this casualty, from which the author also suffered, was the 
effect of the ravest disobedience of orders. The exception 
proves the rule, and it is due to the engine-drivers and guards 
of Great Britain, to state that there is probably no class of men 
to whom such serious duties are entrusted, and who repay with 
such fidelity, attention, and skill, the confidence reposed in them. 
Kind and considerate treatment, and good wages, combined 
with the utmost strictness of discipline,—a readiness to reward 
merit, and a rigid determination to punish severely any derelic- 
tion of duty, are the best means of forming good and attentive 
servants. Inebriety should never, under any circumstances, be 
overlooked or pardoned, whatever claims the offender may other- 
wise possess in regard to general efficiency or length of service. 
A system of regular promotion, wherever it can be applied, is 

rhaps the greatest stimulus to good conduct; and experience 
vas clearly shown that, in general, better results have been 
obtained by rewarding obedience, than by the greatest severity 
in punishing misconduct. ‘he habits of order and regularity 
which are thus generated, extend beyond their immediate sphere, 
and react on society at large. 








THE BAND-SAW FOR IRON. 

Tne cutting of iron plates by the band-saw, which 
has been for some time practised at Woolwich Arsenal, 
is now being turned to account upon a large scale. 
The manager of the Yorkshire Engine Company, Mr. 
Alfred Sacré, is now about to cut out the plates of his 
locomotive frames, gin. thick, by the band-saw. He 
informs us that a saw 4 in. wide and ,), thick, running 
at the rate of 200 (two hundred) feet per minute, and 
with a rate of feed of lin. a minute, will cut Z in. 
plates readily, The saw, lubricated with soap and 
water, will work at this rate for four or five hours, 
when it requires sharpening, which operation occupies 
say half an hour. The plate is laid upon rollers which 
are capable of swivelling freely so as to accommodate 
it in all positions, and it may thus be so presented to 
the saw that the latter shall cut any line, no matter 
how crooked. Mr. Sacré has indeed promised to cut 


out the name of this journal, “ ENGINEERING,” in a 
z in. plate, and to send it to our office. 
the cost of or 


The saving in 
out frame-plates, and other like 
work, by this novel application of the band-saw will 
be very great. 








GWYNNE v. ARMITAGE. 


Ir is seldom that a case arises, in the dealings of 
mechanical engineers, so extraordinary as that of 
Gwynne v. Armitage—a case arising out of a claim 
for 40/. odd, and which, after between three and four 
years of litigation and arbitration, has now gone against 
the defendants, with costs amounting to nearly, if not 
quite, 50007. 

In October, 1863, Messrs. Armitage and Co., of 
Huddersfield, had occasion to pump out a reservoir 
near Dunford-bridge. The bottom was about 90 ft. 
below the crest of the embankment, and the surface of 
the water when the pumping commenced was, we be- 
lieve, 56 ft. below the crest. Messrs. Armitage wrote 
to Messrs. Gwynne to ask if they could supply a centri- 
fngal pump which would clear the reservoir, and it 
was mentioned that there was a ten-horse portable 
engine on the spot to drive the pump. Messrs. Gwynne, 
taking cognisance only of the lift and of the quantity 
to be lifted, replied that one of their high-lift pumps 
would do the work, and that the ten-horse engine 
would, no doubt, be sufficient. The pump they pro- 
posed was intended to throw only 125 gallons per 
minute, on a high lift; and as this quantity, ona 90 ft. 
lift, would correspond to but 3.4 ene power, there 
seemed no doubt that the ‘ ten-horse engine” would be 
sufficiently powerful. This pump was ordered, and 
sent down to Dunford-bridge. It was connected with 
the “ ten-horse engine,” and yet it was found that no 
water was cleared, even to a height of 56 ft. On the one 
hand, the engine, if in proper order, ought to have 
done far more work than would be represented by lift- 
ing 125 gallons of water per minute to a height of 
56 ft., or even 90 ft.; ft on the other hand, the 
pump was one of fa well-known series, of which many 
were at that very time successfully at work in various 
parts of England, lifting water to an even greater ele- 
vation. But, as the water was of raised, Messrs. 
Armitage, after trial, refused to keep the pump, and 
sent it back to London. Its value, with freight, &c., 
was rather more than 40/. Messrs. Gwynne refused 
to receive the pump in return, and at last commenced 
a suit with the purchasers. This suit was defended, 
and it soon appeared that the Dewsbury local board, 





who were the owners of the reservoir, were defending. 
The case was set down for the Exchequer Court in 
January, 1864, but the term closed before the suit 
was brought on. A large number of witnesses had 
been brought up from a long distance, and had been 
kept waiting for some days, and their expenses alone 
represented a considerable amount. In April, 1864, 
the cause came before Baron Martin, in the Ex- 
chequer Court at Westminster, and as soon as he 
had heard plaintiff’s counsel, he decided that there 
was no case for a jury. He ruled, at once, in favour 
of the plaintiff, but reserved a point of law, as to 
whether a few words contained in a printed book of 
instructions, sent out with the pumps, amounted to a 
warranty. This book of instructions contained a 
statement of the “horse power” required for each class 
of pumps to lift their full discharge one foot high, the 
power being, of course, proportional to the height to 
which the water was to be lifted. There were, also, 
minute directions as to the size of the discharge-pipes 
—increasing in diameter for increased length of deli- 
very, and for bends, &c. And, with all the instruc- 
tions, it was added that, where these were strictly 
followed, the results mentioned in the book of instruc- 
tions would be guaranteed. 

The Court afterwards decided that the whole case 
should be referred to arbitration, and Mr. Manisty, 
Q.C., was appointed arbitrator. The hearings before 
the arbitrator extended over a long period, partly be- 
cause of the absence of important witnesses in Deme- 
rara and elsewhere. All the immediate witnesses to 
the case were summoned, and, besides these, Mr. D. K. 
Clark, Mr. David Thomson, Mr. Colburn, Mr. Wil- 
liamson of Kendal, &c. It was shown in evidence that 
the ‘ten-horse engine” was not well adjusted to its 
work ; that it was not continuously driven at the proper 
speed; that the pump was placed a long way from the 
engine ; that the belt, from its great length and insuf- 
ficient width, slipped; and that the speed obtained for 
the pump was altogether insufficient. It was shown 
that the delivery pipe was too small for the work ; 
that it was of great length, and laid diagonally up the 
inner slope of the reservoir embankment; and that 
several short bends has been made in this pipe. The 
evidence was contested at every step, and attacked with 
much ingenuity; but Mr. Manisty has been able to 
follow the common sense of the case, and now, three 
years and a half after the action was brought, has 
made an award, which is in favour of Messrs. Gwynne 
upon every point, and which carries costs to the extent 
of nearly 5000/. against Messrs. Armitage, otherwise 
the Dewsbury local board. The mechanical engineer- 
ing trade owe much to Messrs. Gwynne for defending 
this suit in the consistent and persevering manner they 
have done. It would have crushed any small firm; 
but, now that it is determined, the- precedent is of 
great moral if not legal value to mechanical engineers 
in every branch of their business and in all parts 
of the kingdom. 








BEAcHING THE GREAT EAsTERN.—The gridiron on which 
the Great Eastern has been placed for the purpose of making an 
external examination is situated on the foreshore, about 200 
yards south of New Ferry, on the Cheshire side of the Mersey. 
It is placed about one-third of the distance between low-water 
mark of spring tices and- the high-water mark, and is about 
400 ft. long by 60 ft. broad, resting on a firm bed of clay and 
shingle. On Saturday last the Great Eastern moved from her 
moorings shortly after 9 o’clock, drawing 18 ft. 6in. of water. 
She was propelled by her screw, and was assisted by a tug or 
two. The tide was at its height at 10.20, and registered 18 ft. 
lin. Captain Sir James Anderson commanded, and was as- 
sisted by Mr. Brereton, C.E., successor to the late Mr. Brunel, 
and Mr. Tocking. She was put side on, and came smoothly and 
easily to the bed prepared for her without a single hitch, being 
favoured by smooth water. She was at once secured in 
her position by powerful anchors and chain cables, and in the 
early afternoon was high and dry. For 18 ft. or 20 ft. her plates 
were covered with a peculiar kind of grey weed, like coarse 
hair, and myriads of mussels and barnacles had found a 
home among this weed, so that though her bottom is much 
cleaner than was expected, it will take much labour to 
thoroughly clear the vast surface. There is now a full comple- 
ment of workmen engaged upon her, and she will no doubt be 
ready to enter upon her duties in good time. 

Tue Mippie Leve..—An arbitration is now proceeding to 
determine the amount of compensation to be paid to the suf- 
ferers by the flood in the Fens near Lynn, in May and June, 
1862. The proceedings have already occupied a fortnight and 
are likely to last as long again, if indeed they do not extend 
over a still longer period. Altogether the arbitrators have up- 
wards of eighty claims to determine, and if the commissioners 
get off for 100,0002. they may think themselves fortunate. The 
commissioners have introduced a bill to authorise a special loan 
to enable to meet the numerous claims now made upon their 
resources,” and which they haye succeeded in staving off for 
nearly five years. Another twelve months at least will elapse 
before the commissioners definitively adjust the troubles which 
fell upon them in May, 1862, and which in one respect and an- 
other bid fair to cost the commission 200,0002. 
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RAILWAY LOADING GAUGES. 

TuE question of how to carry the greatest possible 
amount of paying load accompanied by the least 
possible proportion of unpaying load, as represented by 
the weight of the vehicles employed, is one which is 
likely to become of more and more importance to all 
our principal railway companies. One way in which 
it would be possible to reduce the proportion of un- 
paying load would be to employ for through +traffic 
trucks, &c., of larger size than those at present used, 
the carrying capacity of a truck increasing with an 
increase in its dimensions in a much more rapid ratio 
than its dead weight. To this increase of size there 
are, however, several practical obstacles—such as 
the lengths of traversers and hoists, the diameters 
of turntables, and the positions of fixed works 
near the line—which in many cases would pre- 
mit of but a slight extension of the dimensions at 
present used; but, notwithstanding this, there are 
other instances in which an increase of size could be 
adopted, and where such an opportunity occurs on a 
main line working an important traffic, it is a question 
whether it will not eventually be worth while to con- 
struct vehicles especially adapted for carrying on that 
traffic, such vehicles being made of the largest 
dimensions possible. This being the case, we have 
considered that it might be of some interest to many 
of our readers to know what the limits of height and 
width of load on the various railways of the United 
Kingdom really are, and we have therefore tabulated 
some of these heights and widths, or “loading gauges,” 
for our principal main lines, as under : 

Limits of Load. 




















Railway. Width, | Height [ Height 
at centre.| at sides, 
ft. in. | ft. in.| ft. in. 
Caledonian on oes 9 0Oj12 11/10 9 
Dublin and Belfast Junction 11 9/18 9/12 0 
Edinburgh and Glasgow 8 0/13 6/11 O 
Glasgow and South-Western 9 0/712 9]11 O 
Great Eastern one ooo 9 0)13 0} 11 0 
Great Northern... a 9 3/13 9} 10 3 
Great North of Scotland . > Ore? €i 3 
Great Southern and Western 9 6/14 0/10 94 
Great Western (broad gauge) 1k 6(15 Oj11 8 
9 * narrow gauge) 9 2/15 Oj};11 8 
London and North-Western 9 O;13 38/10 7 
London and South-Western 9 0/18 4/10 10 
London, Brighton, and South 
Coast... Ses és 2 O1M@. 6/12 0O 
London, Chatham, and Dover SO}13 6)/11 O 
Manchester, Sheffield, and Lin- 
colnshire ned AY 9 8/13 0/10 9 
Midland... sei 9 0,183 9/10 9 
Midland Great Western 7 O;11 0; 8 O 
North-Eastern i 9 0O|18 6} 11 0 
North London ees 9 014138 6} 11 6 
North Staffordshire 8 6/138 0) 13 0 
Scottish Central 8 8/18 8gji1l 2 
Scottish North-Eastern e 613 82h. 6 
South-Eastern ‘5 9 0/18 6)10 11 
Stockton and Darlington 8 4113 G6|1L 6 


The dimensions given above are, as we have said, for 
the main lines. On branch lines and some of the less 
important railways the limits of the loads which can be 
carried differ materially from those above given. Thus 
on the Cockermouth and Workington line, loads 11 ft. 
wide, 14ft. 4in. high at the centre, and 13 ft. 9 in. 
high at the sides, can be conveyed; whilst on the 
Llancaiach branch of the Taff Vale Railway the loads 
are limited to 7 ft. }in. in width by 9 ft. in height. 
Some of the Trish lines are, considering their gauge, 
particularly limited in the width of load they are 
capable of accommodating ; thus, on the Midland Great 
Western the limit of width is, as given in the above 
table, 7 ft., whilst on the Limerick and Foynes, the 
Limerick and Waterford, and the Waterford and Kil- 
kenny it is 7 ft. 6in. On some other Irish lines, how- 
ever, the width permitted is considerable, as, for in- 
stance, on the Belfast and Northern Counties, the Cork 
and Bandon, and the Carrickfergus and Larne, on 
which a width of 10 ft. can be accommodated ; whilst 
the works on the Dublin and Belfast Junction permit 
a load 11ft. 9in. wide to be carried, this being a 
greater width than is allowed on any other railway in 
the United Kingdom, not even excepting the broad- 
gauge lines. 

From the table which we have given, it will be seen 
that the heights available on our main narrow-gauge 
lines vary from 13 ft. 9 in. to 12 ft. 6 in. at the centre, 
and from 12 ft. to 10 ft. 3 in. at the sides, the average 
heights being about 13 ft. 3in. and 11 ft. respectively. 
These heights would, with a little scheming, be quite 
sufficient for the accommodation of two-storied pas- 
senger crrriages constructed in the manner suggested 
in the article on “High-speed Railways” in our last 


number, whilst it is also probable that in the case of 
carriages intended for a strictly defined traffic, the 
heights given in the table might with safety be exceeded 
by some inches. On the Great Western line, on 
which a central height of 15 ft. and a side height of 
11 ft. 8in. are admissable, there would be no difficulty 
whatever in carrying out the two-storied carriage sys- 
tem; and the heights permitted on the London, 
Brighton, and South Coast Railway—namely, 13 ft. 
6 in. at the centre, 12 ft. at the sides—are also favour- 
able to its employment. 








Tue Great Eastern.—The intermediate shaft of 
the paddle engines of the Great Eastern has been con- 
demned, and Messrs. George Forrester and Co. are 
putting in a new one. The Mersey Steel and Iron 
Company are forging it. They commenced it on 
Monday, the 21st, and will finish it in about twenty 
days. The turning, and fitting, and putting it on board 
will take up the most of the time between then and the 
20th of March, when she leaves for America. The 
present shaft weighs, with the two cranks, 38 tons, 
and must be taken out of the ship in the river, where 
also the new shaft must be put on board. The new 
shaft will be made a straight shaft, and the air-pumps 
will be worked by eccentrics. The air-pumps are each 
4 ft. 5 in. in diameter and 5 ft. stroke. The new screw- 
engine boilers, six in number, each about 60 tons, with 
uptakes, were finished, as far as they could be finished 
ashore, before the end of December. They were com- 
menced in the last week of November. The work 
done ashore was the bottom, the top, two sides, and 
two fronts, each piece complete, with stiffening angle- 
irons and gusset fastenings all fixed, leaving one of the 
corner seams all round to be rivetted on board. The 
bottoms carried about 2 ft. of the fronts and sides, so 
as to leave no rivetting in the bottom to be done on 
board. In this state the six boilers were finished, ex- 
cepting some rivetting in the tops, before the 31st of 
December. At the present date four of the new 
boilers are on board, two of these almost quite finished, 
the fixing of the stays being now in hand. The third 
boiler has been put together, and the fourth nearly so. 
All will be on board this month. If the boilers are 
finished in February, the contractors, Messrs. Forrester 
and Co., will receive 500/. premium. This will be re- 
duced 100/. per diem after the 1st of March until the 
5th of March, when the contractors will be under a 
penalty of 2000/. per month. This refers to the boilers 
only. The cabin work, with accommodation for 2800 
passengers, is being rapidly pushed forward. The 
various reports about the joiners being on strike are 
almost without foundation. The work has never been 
interrupted. 

SCAVENGERS AND THE SNow.—On Tuesday at the weekly 
meeting of the City Commissioners of Sewers, held at Guild- 
hall, the four scavenging contractors to the commission were 
fined in sums amounting in all to 985/., namely, Mr. Reddin, 
2802. 10s.; Mr. Easton, 3137. 10s., Mr. Stephens, 192/. 10s. ; 
and Mr. Winn, 200/.; the whole of the gen so imposed, 
with the exceprion of 26/. in the case of Mr. Stephens, being 
for neglecting to perform conditions of their contracts as to the 
removal of snow during the snowstorm which began on the 2nd 
of January. 

SreAmM on Common Roaps.—Mr. Thomas Page, C.E., kas 
started atplan for converting high roads into railways. Mr. 
Page proposes to do this by means of peculiar locomotives, with 
extra guide wheels on independent axles. The wheels of the 
locomotives are to run, not on iron, but on tramways of creo- 
soted wood, as indestructible as iron, but giving by friction 
much ‘more power to the engine. The guide wheels and the 
wheels of the carriages will run on light iron rails. 

Soctrery or ENGINEERS.—At the last meeting of the 
Society, on Monday, Mr. Zerah Colburn, President, in the chair, 
the accounts for 1866 were read, and premiums were awarded 
to Carl Wessely for his paper on arched roofs; to Thomas 
Cargill for his paper on the Bridge (six-way), Place de l'Europe, 
Paris; and to Arthur Jacob, for his paper on reservoirs and 
embankments. Mr. Colburn then introduced W. H. LeFeuvre, 
Esq., the President for 1867, who took the chair and delivered 
his inaugural address (see page 96). At the same meeting the 
following gentlemen were balloted for and duly elected members: 
Harry Maule Ftinch, Colombo, Ceylon; John Jasper Horner, 
30, Avenue-road, Hammersmith; Ewing Matheson, 32, Wal- 
brook, E.C.; Jabez Church, Hamlet House, Chelmsford ; 
Joseph Bennett Howell, Sheffield; Thomas Jourdain Hay, 19, 
Great College-street; Arthur Jacob, B.A., Croydon; Henry 
Gielgud, 3, George-yard, Lombard-street ; John Wood, Chureh- 
street, Nuneaton; Charles Sexten Baylee, 11, Oakley-crescent, 
Chelsea. Associates: Joseph Cash, Hove, near Brighton; 
Johannes D. F. Hald, 98, New Broad-street; James Young 
Davidson, 5, Brunswick-place, Lewisham; William Oxford, 
Grosvenor-road, Pimlico. The names of a large number of 
candidates were announced for ballot at next meeting on the 4th 
of February. 
Borer Expiostons 1x 1866.—Boiler explosions are 
steadily increasing in number and fatality. Although the ex- 
nloded boilers are not those under periodical inspection, Mr. 
‘letcher, of the Manchester Boiler Association, reports for the 
year 1866, no less than 73 explosions in various parts of the 
United Kingdom, attended with a loss of 87 lives, and with in- 








juries to 110 others. 


THE SUPPORTING POWER OF PILES. 


Mr. Wo. J. McA.ptng, a well known and eminent Ameri- 
can engineer, has furnished us with the following formula for 
ascertaining the safe load which piles will sustain, his experience 
being derived from a number of experiments made during the 
construction of the dry dock at Brooklyn, U.S., between the 
years 1845 and 1849. The foundations upon which the docks 
were constructed consisted of about 5000 piles of round timber, 
from 6 to 12 in. in diameter, and driven from 25 to 85 ft. deep 
into the ground, by means of piling machines provided with rams 
of about 1400 1b. weight, falling through a height of 46 ft., 
between guides bound with smooth iron straps. The material 
over the whole surface, and to the full depth into which the piles 
were driven, was homogeneous, consisting of a fine sharp sand, 
which offered a very uniform resistance. Mr. McAlpine found 
that a pile 30 ft. long, 6 in. diameter at the smaller end, and 
12 in. diameter at the larger end, sustained about 150 tons after 
it had been driven home, until it ceased to move by a hammer 
of a ton weight falling through 30 ft., and that, generally, piles 
of whatever size, and driven home by any weight, a 
supporting power, as shown in the accompanying formula. 
This power was ascertained by loading the pile to be tested with 
successive weights of about 5 tons each, and leaving these 
weights in position for not less than half an hour. 

The piles, driven home by a ram of 2240 pounds falling 
through 30 ft., generally moved under a load of 126 tons; their 
supporting power is therefore taken at 100 tons, 

Let W = weight of the trial hammer = 2240 Ib. 

W’ = weight of a hammer proposed to be used. 


» F = fall of the trial hammer = 380 ft. 

» F’ = fall of hammer proposed to be used. 

» Y = sustaining power of the trial pile. 

» \’ = weight which the proposed pile will sustain. 

, X = extreme weight in tons which the pile will sustain. 


L Then with the same weight of hammer as used in the trial 
pile and any other fall, 


y’— 100 fa 
5.48 
2. And with the same fall, and any other height of hammer, 
X+2Y’ . 


x= 





3 , 
or, substituting for X and Y’ their values as found above, 


—_W’a/ pe 
X=12.23x ,/Fp_ # 
400° 


Thus, taking the particulars, as stated above, of weight and fall 
of hammer used in driving the pile experimented with during 
the construction of the Brooklyn Dry Dock we have: 
cone ___ 22.404/30 
X=12.28 x 4/ wt =100 tons. 








CO-OPERATION BETWEEN MASTERS AND 
MEN. 


Tue following are the more important provisions of Messrs. 
Fox, Head, and Company’s co-operative arrangement with their 
workmen at the Newport Rolling Mills, Middlesboro’-on-Tees : 

After reserving 10 per cent. to the firm as interest, &c., on 
the value of the works and all property owned or held by the 
said firm, the profits on manufacturing shall be divided equally 
between capital and labour. For example—If the profits at the 
end of the year were 10 per cent. or under, which would show a 
not very good condition of trade, the employés would receive their 
wages only; but if they were, say, 17 per cent., as was the case 
last year at Messrs. Briggs and Son’s, then one-half of the 7 per 
cent. would be given as bonus to the agents and workmen, and 
the other half would be taken by the firm. These bonuses, when 
declared, would be paid on application within one month from 
notice being given that they were — to every one receiving 
salaries or wages from the firm, and in proportion to their total 
earnings during the year. Thus the more skill and the more 
regularity, the greater the bonus. 

Provided that, should there be an actual loss, or should the 

total profit be less than 5 per cent., that amount shall in any 
case be paid, as heretofore, to the proprietors as interest; and 
should they at any time contract, for the general good of the 
concern, any loans or other money at a higher rate of interest 
than 5 per cent., and the profits in that year not amount to 
such rate paid by them, they shall still be entitled to draw the 
same, or the excess of the same above the rate of profit made 
that year; and the said amounts, together with any actual loss, 
shall be carried to the debit of the profit and loss accounts, to 
stand against future profits. 
Provided further, that before any dividend is declared in ex- 
cess of the 5 per cent. and interest of loans above-mentioned, 
a sum of not more than 23 per cent. on the total value of the 
works shall be carried to a sinking fund, the property of the 
firm, and to be used to provide against bad debts, or any other 
casualties affecting the value of the original capital. This 
deduction will not be made when, and so long as, the said 
sinking fund shall amount to 124 per cent. of the whole value 
of the works, 








Mr. Farrute’s Enerne.—The first of Mr. Fairlie’s four- 
cylinder, twelve-wheel, double-bogie engines for the Queensland 
railways of the 3 ft. Gin. gauge was very successfully tried 
last week on the St. Helen’s line, near the works of the makers, 
Messrs. James Cross and Co. Sir Charles Fox, as consulting 
engineer in England to the Queensland lines attended, and we 
understand that the result of the trial was satisfactory to him, 
We illustrated this engine in our number for November 30th. 

Tue DuNDERBERG.—The formidable American broadside oj 
Dunderberg (thunder mountain) is now well forward. She w 
mount six 15 in. guns, and has twenty-two ports in Her 
engines have 100in. cylinders and 45in. stroke. Captain 
Ericsson, her designer, has kindly promised us drawings of her, 
which are already in hand, and which we hope to be able to 
publish within a few weeks. 
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FLETCHER’S RIVET-MAKING MACHINERY. 
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Mr. James Fiercuer, of the well-known firm of Messrs 
Collier and Co., of Salford, has recently patented the arrange- 
ment of rivet-making machine represented in our engravings. 
In this machine the rivets are formed by rolling the bars from 
which they are made between one movable and two fixed rollers; 
a pair of these rollers being furnished with cutting edges, by 
which the bars are cut into pieces of the proper length. The 
modus operandi will, however, be best explained by describing 
the machine itself. 

In the engraving, Fig. 1 is a side elevation and Fig. 2 an end 
view of one form of Mr. Fletcher's rivet-making machine, whilst 
Figs. 3 and 4 are enlarged views of a portion of the rollers. The 
two rollers marked a and 6 revolve in opposite directions in 
stationary bearings fixed to the framing of the machine, and 
they are so placed, as shown in Fig. 3, that they almost touch 
pos | other. The roller, a, is driven by the pulley, a', fixed to 
the end of its axle, and the roller, b, is driven from the roller, a, 
by the pinion, a*, gearing into a broad carrier, which also gears 
into the pinion, b', on the axle of the roller, b. At the end of 
the roller, a, is placed the cutting-disc, a*, shown most clearly 
in Fig. 4, and at the end of the roller, 6, is the disc, b?; the 
outer circumferences of these discs are sharp and act as cutters, 
whilst the smaller diameter of the disc, a*, is rounded to shape 
the head of the rivets. The rollers, ¢ and d, revolve in the loose 
head-stocks, c' and d', fixed on the plate, e, which slides to and 
fro on the plate, e', forming part of the framing of the machine. 
The distance between the rollers, c and d, can be regulated by 
bolts and set serews. The plate, e, carrying with it the head- 
stocks, c' and d', and the rollers, c and d, is moved slowly to 
and fro by means of the eccentric, g', working: in a slot in the 
bracket, e?, projecting from the plate, e. The shaft, g, on which 
the crank, g', is fixed, receives its motion from the spindle of 
the roller, a, through the worm and worm-wheel, a* and f', and 
the mitre-wheels, 7? and g?. 

The mode of using the machine is as follows: The bar of 
metal, marked z, to be converted into rivets or other articles, 
having been heated, is pushed into the space between the rollers, 
a, b, and c, the latter roller, when the end of the bar is inserted, 
being at its greatest distance fromi the rollers, a and b. The 
end of the heated bar comes against the end of the regulating 
stop-pin, ¢, which is screwed through the bearing of the rollers, 
a and 6, and is provided with a lock, as shown in Fig. 1; the 
position of this stop-pin being adjustable according to the length 
of the rivet or other article under operation. As soon as the end 
of the bar is in its place, the eccentric, g', in revolving, causes 
the roller, c, to approach the rollers, a and 6, and the discs, a* 
and ?, shear off the end of the bar, as shown in Fig. 4. As the 
roller, c, approaches the rollers, a and 0, the head of the rivet 
is formed by the smaller diameter of the disc, a*, and by the 
time the roller, c, has advanced to its determined distance from 
the rollers, a and }, the body or shank of the rivet and the head 
have been rolled to their proper diameters and shape. Whilst 
the rivet is being made between the rollers, a, b, and c, as above 
described, the roller, d, is at its greatest distance from the 
rollers, a and }, ready to receive the end of the bar for making 
another rivet during the time that the roller, c, is moving from 
the rollers, a and }, and the rivet previously made is being re- 
moved from the machine. The two rollers, c and d, thus act 
alternately, and thereby economising time and labour. It may 
be observed that bolts and studs, or other articles with shoulders, 
or of different diameters, may be produced in a machine similar 
to that which we have described, the rollers being made pro- 
vided with suitable grooves and projections. Mr. Fletcher also, 
for some purposes, arranges the machine in a portable form. 





Storm SiGNALs.—Notwithstanding the ridicule which has in 
some quarters been thrown upon the late Admiral Fitzroy’s 
storm-warning signals, we find that a memorial to the Board of 
Trade, praying for a speedy resumption of these signals, has 
been this week deposited for signature in the Exchange News- 
room, Liverpool. 

Tue BLockapEe Runner SAVANNAH.—The Spanish Go- 
vernment, according to the /ndicator, of New Orleans, has pur- 
chased for the sum of 380,000 dols. the famous blockade runner 
the Savannah, which has an extraordinary (?) speed of fourteea 
miles an hour. She is to be armed with four 32-pounders and 
two 80-pounder traversing guns. 

FLoonine Giass.—One evening this week, on the arrival of 
atrain at the Clapham Road station of the London, Chatham, 
and Dover extension line, a gentleman on getting out of a carriage 
experienced a severe accident by some flooring glass on which he 
stepped giving way under him. When glass is used for flooring, 
great care should be taken that it is of sufficient strength, and 
properly secured. . 

Tu Anti-Incrustator.—The American anti-incrustator 
has been for some time applied by Messrs. W. and J. Galloway 
and Sons, in Manchester, to some of their own boilers in the 
Knott Mill Works. The effect produced is remarkable, the 
scale from the boilers having come off in large solid pieces, 
leaving the interior surface of the plate perfectly clean and free 
from any adherent matter. The anti-incrustator used by 
Messrs. Galloway is precisely the same as illustrated in En- 
GINEERING, Vol. ii., page 271. 

Tue Soutn WALEs Iron Trape.—It appears that large 
shipments of rails are now being made direct from Wales to the 
Southern States of America, instead of vid New York as 
formerly. A change is about to be made in the ownership of 
the ‘Tredegar Works. A considerable amount of iron shipping 
is being built at Newport. 














SmyrNA AND SALonica.—According to the Levant [Herald 
some Western capitalists are endeavouring to obtain from the 
Porte a concession for the erection of commercial quays at 
Smyrna and Salonica. The grant is asked only for 20 years, 
and without subvention or guarantee of any kind. As in the 
case of the (French) Lighthouse administration, the applicants 
even offer the Government 25 per cen., of the wharfage dues to 
be levied, amounting, it is reckoned, to between 5000/. and 
60002. a year. In return they ask for all the land to be re- 
claimed from the sea, and (in the case of Smyrna) engage to 
build aa line of quays from the Custom-house along the whole 
sea-face of the town. Another company are asking for a con- 
cession for a port at Beyrout, and the same parties also offer to 
improve the water supply of the town. 

Tue Tyne.—The revenue of the River Tyne Commissioners 
in 1866 exceeded by 60000. that of 1865. Last year the Commis- 
sioners dredged five million tons and a half of sand and rubbish 
out of the river, being a million tons more than in 1865, and a 
million and a half tons more than in 1864. The largest ships 
may now enter Shields harbour in safety, and not only has the 
river shown a great increase in the number of vessels that have 
arrived in it, but the Tyne dock exhibited a great improvement 
in its imports and exports in 1866. 

Works at CuatHam.—The contract has been signed at the 
Admiralty for the construction of the basins, docks, factories, 
and other works connected with the intended enlargement of 
Chatham dockyard. The estimated outlay is a million and a 
quarter sterling. Although several firms in England were 
invited to give in tenders for the execution of the works, the 
contract has finally passed into the hands of Mr. Gabrielli, 
the head of an Italian house. Mr. Gabrielli has executed 
several important works in various parts of Europe, including 
the enlargement of the naval establishments at the Royal Dock- 
yard, Malta. 
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PARIS EXHIBITION. 
Tue following are the British Exhibitors in Classes 52, 

58, 54, 55, 56, 57, and 63. 

[Class Li. ]—Prime-movers, Boilers, Engines, §c., specially 

to the requirements of the Exhibition. 

Allen, E. E., 40, Parliament-street, Westminster, London. 
— Fixed steam- -engine. 

Appleby Brothers, Gracechurch-street, London.— Steam 
travelling crane. 

Aveling and Porter, 72, Cannon-street, 
locomotive. 

Bancroft Brothers, Oldham-road, Manchester.—Lifting 
jacks. 

Barclay, Andrew, Caledonian Foundry, Kilmarnock, N. B. 
— Injector. 

Bowser and Cameron, Springfield Ironworks, Glasgow.— 
Crane, 

Brown, Wilson, and Co., 80, Cannon-street, London.— 
Donkey steam pump. 

Carrett, Marshall, and Co., Sun Foundry, Leeds.—Steam 
pump. 

Fox, Walker, and Co., Bristol.—Steam-engine. 

Galloway, W. and J., and Sons, Knott Mill Ironworks, 
Manchester.—Steam-engine and boilers. 

Hepburn, J. and T., and Sons, Southwark, London.— 
Driving belts. 

Hick, Hargreaves, and Co., Soho Ironworks, 
Steam-engine. 
Howard, J. and F., 
safety boiler. 
North British Rubber Company, 56, Cannon-street West, 

London.—Driving belts. 

Porter, C, T., care of Whitworth and Co., Manchester.— 
Steam-engine. 

Ransomes and Sims, Ipswich.—Improved steam-engine. 

Russell, G., and Co,, 7, Exchange-place, Glasgow.—Steam 
travelling crane. 

Ruston, Proctor, and Co., Sheaf Ironworks, 
Locomotive. 

Shanks, A., and Son, 27, Leadenhall-street, London.—Steam 
travelling crane. 

Sharp, Stewart, and Co., Atlas Works, Manchester.— 
Injectors. 

Stothert and Pitt, Newark Foundry, Bath.—Steam travel- 
ling crane, 

Tangye Brothers and Price, Clement-street, 
—Lifting jacks, pulley blocks, &c. 

Turner’s Patent Strap and Hose Company, 81, Mark-lane, 
London.— Driving belts. 

Tyler, Hayward, and Co., 84, Whitecross-street, St. Luke's, 
London.—Boiler. 

[Class L1II.|—Machines and Apparatus in General. 
Arthington, Joseph, Huddersfield.—Magneting machine. 
Bailly, Durand, Mesnard, and Poirier, 4, Agar-street, Strand, 

London.—Ordnance wheel, turntable, railway axle-box, 
as illustrations of patent rolling friction. 

Baines, W. N., 78, Lancefield-street, Glasgow.—Brass 
fittings for steam-engines and boilers. 

Bastier, Jean U., 17, Gracechurch-street, London.—Patent 
chain-pump. 

Bernays, Joseph, 18, Woburn-place, Russell-square, London. 
—Centrifugal pumps. 

Davison and Scamell, 
of hot-air fan. 

Defries, Nathan, Diana-place, Euston-road, London.—Dry 
gas meter. 

De la Barre, A., 54, Curzon-street, Mayfair, London.— 
Steam plate press, &c. 

Dewrance, J., and Co., 176, Great Dover-street, Borough, 
London. — Pressure and vacuum gauges, steam {fit- 
tings, &c. 

Eades, W., and Sons, 8, Lichfield-street, Birmingham.— 
Apparatus for lifting weights, engineer’s tools. 

Gas Meter Company, 238, Kingsland-road, London.—Con- 
Sumers’ gas and water meters, &c. 

Glover, G., and Company, Ranelagh Works, Ranelagh-road, 
London.—National standard gasometers, standard cubic 
foot bottle. 

Gloyer, Thomas, Clerkenwell-green, London.—Dry gas- 
meters, gas holders, &c. 

Green, E., and Son, Calder-vale, Wakefield.—Fuel-econo- 
miser for steam boilers. 

Groves, Thomas, 4, Colebrook-row, Islington, London— 
Minute working models of steam engines. 

Gwynne and Co., Essex-street Wharf, Strand, London.— 
Portable and fixed engines, turbines, pumping machinery. 

Hill, J. C., and Co., Oakfield Works, Newport.—Rotary 
steam-engine. 

Holgate, J., and Co., 33, Great Dover-street, Borough, 
London.—Mill-bands, hose, pipes, leather buckets, &c. 
Hoskold and Brain, Cinderford, Newnham, Gloucestershire. 

—Model of double-acting patent pump, with single ram. 

Kennedy's Patent Water Meter Company, Townholm, Kil- 
marnock, Scotland.— Water meter. 

Kinsey, Henry, Robin Hood Works, Carrington-street 
Bridge, Nottingham.—Horizontal steam-engine. 

Lambert, T., and Sons, Short-street, Lambeth, London.— 
Brass and iron fittings for water and steam valves, 
pumps, &c. 

London and Westminster Meter Company, Lupus-street, 
Eondon.— Water and gas meters. 

Martin, F., 11, King-street, Soho, London.—Models of 
various machines. 


London.—Road 


Bolton.— 


Britannia Ironworks, Bedford.—Patent 


Lincoln.— 


Birmingham. 


1, London-street, London.—Model 


Merryweather and Sons, Long-acre, London.—Steam fire- 
engines, &c. 

Moore, E., and Co., 55, Warren-street, Fitzroy-square, 
London.—Pressure and water gauges, steam fittings, &c 

Newton and Braddock, Globe Meter Works, Oliver-street, 
Oldbam.—Gasometers, 

Nicholson, W. N., Trent Ironworks, Newark.—Steam 
hoisting engine. 

North Moor Foundry Co., North Moor Oldham.—Turbines, 
centrifugal pumps, fans, blast-engines, steam engines, &c. 

Orkney, Earl of, 3, Ennismore-place, London.—Rotary 
steam-engine. 

Paul, Matthew, and Co., Levenford Works, Dumbarton, 
Scotland.—Steam-winch for ship’s decks, with double- 
action pumps attached. 

Roberts, William, West Ferry-road, Millwall, London.— 
Steam fire-engine and steam pump. 

Russell, J., and Co., 69, Upper Thames-street, London.— 
Marine boiler tubes, gas tubes, and fittings. 

Russell, James, and Sons, Crown Tube Works, Wednesbury, 
—Wrought-iron tubes for gas, steam and water boiler 
tubes, &e. 

Shand, Mason, and Co., 75, Upper Ground-street, London, 
Steam and hand fire-engines, pumps, &c., also portable 
fire-engine invented by the late Captain Fowke, R.E., 
and adopted by the War Department. 

Tangye Brothers, Clement-street, Birmingham.-—Machines 
for cutting and punching iron, and for lifting heavy 
weights. 

Terrell, W., and Sons, 6, Welsh Back, Bristol.—Ward’s 
patent packing. 

Turner’s Patent Strap and Hose Co., 81, Mark-lane 
London.—Leather straps for machinery, leather hose. 
Vincent, John, 8, Buckingham-street, Adelphi, London.— 

Direct-acting steam-engine. 

Walker, T., and Son, 38, Oxford-street, Birmingham.— 
Water meters, ship’s log, sounding-machine. 

West and Gregson, Union-street, Oldham.—Station gas- 
meters and governors, and apparatus used in gasworks. 
Weston, T. A., 25, Temple Bar, Birmingham.—Hoisting 

apparatus, dynamometer, &c. 
[Class LIV.]—Machine Tools. 

Bass, J.G., and Co., Solway Works, Workington.—Bolt 
and rivet making machine. 

Cliff, John, Princes-street, 
potter’s wheel and lathe. 

Cooke, T.,and Sons, Buckingham-street, York.—Hand 
planing machine, lathe, &c. 

De Bergue, C., and Co., 10, Strand, London.—Punchng, 
shearing, rivet-making machines, &c. 

Easterbrook and Allcard, Albert Works, 
Sheffield.—Engineer’s h d tools. 

Forrester, G., and Co., Vauxhall-road.—Portable steam 
riveting machine. 

Fox, Samson and Bros., Silver Cross Works, Dewsbury- 
road, Leeds.—Nut and bolt-head shaping machine. 

Hick, Hargreaves and Co., Bolton-le~-Moors.—Machine 
tools and engine. 

Hydraulic Tube Drawing and Steel Ordnance Co. (Limited), 
14, Wharf, Macclesfield-street North, London.—Machi- 
nery for drawing and tapering metals. 

Leprince, A., 47, Bowman-lane, Leeds.—-Tools, machines, 
weighing blocks, &e, 

Muir, W., and Co., Britannia Works, Manchester.—Lathes 
and machine tools. 

Neilson Brothers, 102, Hyde Park-street, Glasgow.—Ra- 
dial steam hammer. 

Powis, C., and Co., Cyclops Works, Millwall-pier, London. 
—Saw-mill machinery. 

Powis, James and Co., Victoria Works, Belvedere-road, 
Lambeth, London.—Wood cutting, planing, moulding 
machines, &c. 

Rhodes, J., and Son, Grove Works, Wakefield.—Machine 
tools. 

Robinson, T., and Son, Railway Works, Fishwick-street, 
Rochdale.— Wood-working machinery. 

Sharp, Stewart and Co,, Atlas Works, Manchester.— Work- 
shop tools, &c. 

Shepherd, Hill and Co., 
machine tools. 

Sketchley, William, 14, Gt. George-street, Weymouth.— 
Wood-cutting machine. 

Thwaites and Carbutt, Vulcan Iron Works, Bradford.— 
Steam hammers. 
Whitworth and Co. 

tools, 

Worssam, S., and Co., 304, King’s-road, Chelsea, London. 
—Wood-working machines, tools, 

White, Joseph, 7, Trinity-street, Borough, London.—Oil 
cans, feeders lubricators, &c. 

Williamson Bros., Canal Iron Works, Kendal.—Turbines, 
centrifugal pumps, &c. 

[ Class LV.] Apparatus and Processes used in Spinning 

and Rope Making. 

Barraclough, T., and Co., Gaythorne, Manchester.— 
Spinning machinery. 

Batley Chamber of Commerce, Batley,—Rag grinding 
machine. 

Booth, H., and Co., Lady Day Works, Preston.—Spindles 
and flyers, 

Brook, J., and Brothers, Hudderfield.—Machine for wind- 
ing sewing-cotton. 


Lambeth, London.—Patent 


Suffolk-road, 


Hunslet, Leeds.—Self-acting 


(Limited), Manchester.—Machine 








Gente, J., and Co., Falls Foundry, Belfast.—Flax aati. 


ne 

Siaens, J., and Son, Steeton, “vid Leeds.—Keys, treenails 
bobbins, rollers, &c. 

Ferrabee, James, Brinscombe, near Stroud.—Scribbling, 
carding and condensing machines, 

Hodgkin, John E., West Derby, Liverpool.—Flax machi- 


nery. 

Horsfall, William, 131, Great Bridgewater-street, Man- 
chester.—Cotton, wool, and silk card clothing, &c. 

Howard and Bullough, Accrington.—Cotton-spinning 
machinery. 

Lawson, S., and Sons, Leeds.—-Flax-spinning machinery. 

Lister, George, Rivers, Dursley, Gloucestershire.—Con- 
denser and carding machine. 

Mallinson, Knapton and Co., Dixon-lane, Wortley, near 
Leeds.—Samples of wood and leather, tow and flax card 
clothing, &c. 

Murray, Barnaby A., 2, Palace-street, Dublin.—Silk 
throwing and doubling machine. 

Platt Brothers and Co., Greenacres Moor, Oldham.— 
Complete series of preparing, spinning, and weaving 
machinery for cotton, woollen, and worsted. 

Watkins, Thomas, 89, Bridge-street, Bradford.—Porcelain 
spinning guides, washers, shuttle-eyes, &c. 

[ Class LVI.|—Apparatus and Processes used in Weaving. 

Cook and Hacking, California Works, Bury, Lancashire.— 
Looms, &c., heald knitting machinery. 

Dickinson, W. and Sons, Pheenix Iron Works, Blackburn, 
—Power-looms, &c. 

Hall, Robert, Hope Foundry, Bury, Lancashire.—Power. 
looms. 

Hattersley, G. and Sons, Keighley.—Power-looms. 

Hodgson, G., Laycock’s Mill, Bradford.—Looms. 

Ingham, J. and Sons, Thornton, near Bradford.—Case of 
shuttles, shuttle-pikes, and tackling for weaving. 

Irwin and Sellers, Peel Hall Works, Preston.—Samples 
of boxwood bobbins, springs, pickers, &c., used in 
weaving. 

Keighley, J. and Co,, Birksland Works, Bradford.—Looms 
for weaving worsted goods. 

Livesey, Henckel and Co., Greenbank Foundry, Blackburn, 
Lancashire.— Weaving utensils. 

Parker, C. and Son, Lady Bank Works, Dundee.— 
Machinery connected with weaving. 

Priestley Brothers, Hope-street Mill, Halifax. —Silk combs 
and cards. 

Ramsden, J. C., Market-street, Bradford.—Patent elastic 
reeds and healds. 

Salter, Samuel C., High-street, Market Drayton.—Appa- 
ratus to shrink woollen and other fabrics by steam. 

Smith, W. and Brothers, Sun Iron Works, Heywood, near 
Manchester.—Looms, winding and dressing machines. 

Urquhart, Lindsay and Co., Blackness Foundry, Larch- 
street, Dundee.—Power-loom and drawings of machines. 

Whitesmith, Isaac, 29, Govan-street, Glasgow.—Machinery 
connected with weaving. 


[Class LVII.]|—Apparatus and Processes for Sewing, 
and for making up Clothing. 

Alexandra Sewing Machine Co. (Limited), 29, Great 
Portland-street, London.—Sewing-machines. 

Bradbury and Co., Wellington-street, Oldham. ~-Sewing- 
machines and their appliances, 

Clements, James M., 7, Livery-street, Birmingham.— 
Machines for working button-holes, embroidering, sail- 
making, and earpet-making. 

Gehrling, John, 15, William-street North, Caledonian-road, 
London.—Improved eyelet machines. 

Guinness Sewing Machine Co., 42, Cheapside, London.— 
Sewing-machines. 

Hodge, Oliver H., 5, Allen’s-court, Oxford-street, London. 
Hand machines for cutting hat brims eccentric widths. 

Pitt Brothers, Cleckheaton, Yorkshire.—Sewing-machine. 

Simpson, R. E., and Co., 90, Maxwell-street, Glasgow.— 
Sewing-machines. 

Southall and Heap, Market-street, Stalybridge.—Self- 
acting machinery for making and finishing boots and 
shoes. 

Thomas, W. F. and Co., 66, Newgate-street, London.— 
Sewing-machines. 

Wanzer Sewing Manchine Co., 4, Cheapside, London.— 
Sewing-machines. 

Whight and Mann, Gipping Works, Ipswich.—Sewing and 
embroidering machines. 

Wilson, Newton and Co., 144, High Holborn, London.— 
Sewing-machines and their products. 


[Class LXIIT.|—Railway Apparatus. 

Chidley, Rock, 135, High Holborn, London.—Model of 
communicating railway carriage. 

Deas, James, North Bridge Railway, Glasgow.—Model of 
patent switch box and indicator. 

Dering, G. E., Lockleys, Welwyn, Hertfordshire.—Im- 
proved permanent way for railways. 

Economic Permanent Way Company, 19, Great George- 
street, Westminster, London.—Railway sleepers and 
plant. 

Fowler, J., and Co., 28, Cornhill, London.—Locomotive 
engine. 

Hughes, H. and Co., Falcon Railway Plant Works, Lough- 
borough.—Small tank locomotive engine. 

Kitson and Co., Airedale Foundry, Leeds.—Locomotive 


engine. 
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Lilleshall Company, Shiffnal, Shropshire.—Locomotive. 
Lyne, William, Wellington College, Sandhurst.—Model of 
patent railway danger signal. 
Owen’s Patent Wheel Tire and Axle Company (Limited), 
Phenix Iron Works, Rotherham.— Wheels and Tires. 
Pooley, H. and Son, Albion Foundry, Liverpool.—Railway 
weighing-bridges. 

Preece, W. H., 15, East Park-terrace, Southampton.— 
Electrical instruments for railway signalling. 

Richardson, R., 26, Great George-street, Westminster, 
London.—Iron permanent way. 

Saxby and Farmer, Canterbury-road, Kilburn.—Models of 
patent railway signals, &c. 

Spencer, J. and Sons, Newburn Steel Works, Newcastle-on- 
Tyne.—Railway springs, buffers, &c. 

Stephenson, R. and Co., South-strect, Newcastle-upon- 
Tyne.—Locomotive engine 

Tod, James, and Son, 29, Leith-walk, Edinburgh.—Rail- 
way chair. 

Turton, T., and Sons, Sheaf and Spring Works, Sheffield.— 
Railway springs, &c, 








THE ROYAL AGRICULTURAL SOCIETY’S 
PRIZE-SHEET. 

WE give, herewith, that portion of the prize-sheet of the Royal 
Agricultural Society (for their next meeting at Bury St. 
Edmunds) which refers to steam-engines and threshing ma- 
chines. Non-members of the society may exhibit on payment 
of an entrance fee of 5s., and they can obtain the full prize-sheet, 
with all the conditions and regulations, on application to Mr. H. 
Hall Dare, the secretary of the society, 12, Hanover-square, 
London, W. 

PRIZES. 
Steam-Engines—F ixed— : 

For the class of fixed steam-engines .., 
Steam-Engines—Portable— 

For the class of portable steam-engines, with two 

cylinders, above 10-horse power... ove ove 40 

For the class of portable steam-engines, with one 

cylinder, not exceeding 10-horse power... 
Threshing Machines— : 

For the class of portable threshing machines to be 
worked by horse-power, not exceeding that of four 
horses ... eee ove oe eee oe ese 

For the class of portable threshing machines not ex- 
ceeding 8-horse power, to be worked by steam, in- 
cluding any variety that does not profess to do more 
than prepare the corn for the finishing dressing- 
machine ove eve oes eee ove eve 

Finishing Machines— ; 

For the class of portable combined steam threshing and 

finishing machines... eee ose eee ee 4 
Miscellaneous awards to agricultural articles and essen- 
tial improvements therein, including steam-engines 
not qualified to compete for the above prizes 

(10 silver medals). 


£30 


40 


20 


40 


— 


ConDITIONs. 

Steam-Engines.—All engines must be fitted with a steam in- 
dicator, in addition to the ordinary spring balance. The actual 
power used during the respective trials will be correctly ascer- 
tained. 

Fixed Steam- Engines. 

1. The fixed steam-engine must not be more than 10-horse 
nominal power, and the diameter of the cylinder must not ex- 
ceed 11} (that is, eleven and a half) inches. ’ t 

2. The exhibitor will not be required to bring a boiler, as 
steam will be furnished by boilers supplied by the society; but 
he will be required to fix the engine, also to find the materials 
for doing so, at his own expense, and in such a position in the 
trial yard as may be pointed out to him by the director. 

3. The engine exhibited must be supplied with a governor, 
and have a starting cock to regulate the supply of steam, and 
be fitted with a thread equal to the 2 in. gas-pipe. 

4. In adjudicating on the merits of the fixed engines, reference 
will be had to the price, simplicity of construction, probable 
durability of the whole and in detail, and the means provided 
for easy access to the working parts, and to economy of fuel. 


Portable Steam Engines. ; 

5. The engine with two cylinders will be worked with steam 
at 80 lb. to the square inch, and the cylinders must not exceed 

in. or be less than 7 in. in diameter. The engine with one 
cylinder will be worked at 50 1b. to the square inch, and its 
cylinder must not exceed 10in., nor be less than 8in. in 
diameter. : : 

6. The engine with two cylinders will be calculated at 9 cir- 
cular inches for each horse power, and loaded accordingly in the 
first experiment. A second experiment will be made with each 
engine, when the load will be increased 50 per cent. The 
engine with one cylinder will be calculated at 10 circular inches 
for each horse-power for the load in the first experiment, and 
50 per cent. will be added to the load in the second experiment. 

. The tubes in the boiler must not be less than 24 (that is, 

two and a half) inches in diameter (inside measure), nor less 
than No. 12 on the metal-gauge in thickness, nor placed a less 
distance apart than 1 in. from each other. The tube-plates must 
be made of iron equal in quality to “ Lowmoor” or “ Bowling’ 
iron, and the trade mark of the iron company must be legible on 
each plate. F ¥ 

8. The engine must be provided with a good water-gauge, 
and with a short piece of pipe fitted with a cock, having a thread 
to fit the half-inch gas-pipe, for the purpose of fixing a pressure- 

ange. 

. o If the engine be worked on the expansive principle, it is 
desirable that the means used for cutting off the steam be of a 
simple character. No force-pump must be fitted with more than 
two valves, and these must be easy of access. If a heater for 
water be used, it must be so constructed that the engine will 
work with or without it. 3 

10. The society will be empowered to select any of theengines 





exhibited, for the purpose of driving other machinery under 
trial, and will pay the exhibitor 1/. a day for the use of the 
engine and a competent attendant, during the time the services 
of such engine may be required. 

11. In adjudicating on the merits of the engine, reference will 
be had to the simplicity of construction and the probable dura- 
bility of the engine, considered as a whole and in detail, the 
portability of the engine, the strength required for safety, the 
economy of working, and the price. 

12. The judges will be instructed to have the boilers filled 
a with water, and a forcing-pump applied, by which the 

oilers are to be tested - to fully twice the working pressure ; 
& portion of the water will be then drawn off, and the steam got 
up to the working pressure; the engine will be set to work for a 
short time and then cooled down. 

13. The exhibitor will then be required to take the engine to 
pieces in the presence of the judges, and withdraw the piston, 
slide, expansion valve, and pump valves, for examination. 
When the whole is put together, the engine will undergo the 
trial of working in the ordinary manner, and in accordance with 
the practive of former meetings, with the assigned pressure. 

Special Arrangements. 

1. The judges will be instructed to employ in the trial of the 
steam-engines, as a test of power, an apparatus known as a 
force-register, such apparatus consisting of a friction-break, to 
supply and regulate the friction required to balance the power 
of the engine under trial. 

2. Ata distance of about thirty-four feet, or such other dis- 
tance as the society’s engineer may determine, a platform will 
be laid down, upon which the boiler of the society may move in 
a direction perfectly parallel with the friction-break. 

3. Each fixed engine must be placed in such a position by 
the exhibitor as to require a driving-strap of such alength as the 
society’s engineer may determine. 

4. Each exhibitor must provide his own driving-strap, which 
shall be of the required length. 

5. Each fixed engine will have attached to it a steam-pipe, 
the end of which must be at a given distance from the centre 
line of the boiler platform, and be provided with a union of such 
dimensions as the engineer to the society may determine, each 
being cut with the same screw; and it must be at a given height 
from the boiler platform. 

6. A short piece of flexible pipe, capable of sustaining the 
temperature and pressure of fifty pounds of steam to the inch, 
for the purpose of forming a simple and ready communication 
between the boiler and the engines, will be provided by the 
society. 

7. To insure all these points being fully adhered to, a litho- 
graph plan and section, showing the exact position of shaft, 
diameter of pulley, and a friction-break, and also of the boiler, 
with the end and height of the stean-pipe figured with the exact 
dimensions, will be supplied to exhibitors on application to the 
secretary. 

8. As soon as the exhibitors shall have complied with the 
conditions required of them by the society to entitle them to 
exhibit, the order of trial will bs fixed by ballot, taken by the 
stewards in the first week of July, and the ordinal number 
assigned for the trial of each engine will be forwarded to each 
exhibitor. The exhibitors will then place their respective 
engines in the order thus assigned, beginning at one end with 
the engine drawn by ballot No.1. To enable this to be done 
effectually, each exhibitor will be required to specify the width 
or space which his engine will occupy for trial. 

9. All the engines intended to be tried must be fixed by a 
given time—namely, by 8 p.m. on Tuesday, the 9th of July, 
and strictly in the position and under the conditions seguieed 
if not, the judges will have the power of declining the trial, and 
of having the engines removed ion the yard. 

10. A supply of water will be provided with a head of not 
less than twelve feet, and furnished with three separate hose- 
pipes of sufficient length; two of these for supplying the port- 
able engines, and the other for supplying the boiler of the society 
for the fixed engines. 

11. The trials of the steam-engines will be made with Llan- 
gennych coal, as on former occasions. 

12. Any engine entered for competition, which, from defect 
in construction or any other cause, is, in the opinion of the 
judges and consulting engineer, unsafe, shall not be allowed to 
work on the Society’s premises; and further, the word unsafe 
shall be attached to the engine during the remainder of the 
exhibition. 

No exhibitor may light a fire under, or supply the boiler of, 
his steam-engine, until he has the authority of the hon. director 
or stewards to do so; this authority will be given after an engi- 
neer, appointed by the society, has examined the engine, and 
has certified that the engine is perfectly safe under a working 
pressure of 451b. per square inch, and that the engine is sup- 
plied with the necessary gauges for showing the pressure of 
steam and quantity of water in the boiler. No engine which is 
used for the exhibitor’s own purpose in exhibiting his machinery 
to the public will be allowed to work under a pressure greater 
than 45 1b. per square inch; and coke or smokeless coal only 
may be used, under a penalty of removal from the yard, by 
order of the stewards or director. 

SreAM-Enoines.—All engines must be fitted with a steam- 
indicator, in addition to the ordinary spring balance. 

Locomotive and traction engines shall not be allowed to move 
about any portion of the yard, except such as the stewards may 
select, under their written authority. 

Caution.—The society will not be responsible for any acci- 
dent that may occur from the machinery belonging to any 
exhibitor; and it is a condition of entry that each exhibitor shall 
hold the society harmless, and indemnify it against any legal 
goreentiings arising from any accident caused by his machinery, 








Great Nortnern Rartway.—The works on this com- 
pany’s line from Doncaster to Gainsborough are in a forward 
state, and it is expected that it will be ready for opening on the 
Ist of March next. When completed, the whole of the coal traffic 
between Doncaster and London will pass over the new line via 
Lincoln and Peterborough. 





METROPOLITAN WATER SUPPLY. 


Tue question of the metropolitan water supply 
having now become of so much interest as to induce 
Government to appoint a commission of inquiry, and 
it being now generally admitted that the present 
sources of supply are wholly inadequate both as 
regards the quantity and quality of the water, we 
think that every proposition by means of which -the 
desired results may be attained should be properly con- 
sidered ; and as we have already given full descriptions 
of Mr. Bateman’s plan for obtaining a supply from 
Wales, and conveying the water the distance of 180 
miles, and also of Messrs. Hemens and Hassard’s plan 
for collecting and conveying the lake waters of West- 
moreland and Cumberland the distance of 230 miles 
to London, we now give a description of Mr. George 
Remington’s plan for collecting the waters of the 
Dove, the Wye, and the Derwent from the hills of 
Derbyshire and Staffordshire, at such an elevation as 
to allow a gravitating supply to all the metropolitan 
districts excepting the highest parts of Hampstead and 
Highgate. 

The river Dove rises at the foot of Axe Edge, near 
Buxton, in the formation geologically known as the 
Yoredale rock, through which it continues to the east 
of Longnor, where it enters upon the mountain lime- 
stone. Its principal tributary is the Manifold, which, 
rising north of Longnor from the millstone-grit for- 
mation, passes through portions of the Yoredale rock 
and mountain limestone formations, and unites with 
the Dove at Islam. 

The Wye rises at the foot of Black Edge, between 
Buxton and Chapel-en-le-Frith, and, entering the 
mountain limestone near Buxton, continues through 
that formation to Bakewell, where it enters the Yore- 
dale rock and joins the Derwent at Rowsley. The 
Wye has many tributary streams running from the 
high ground near Chapel-en-le-Frith. 

The Derwent rises near Dean Head from the mill- 
stone grit-formation, through which and the Yoredale 
rock it continues to Matlock. The whole area of 
country drained by the three rivers above the re- 
spective points of Mill Dale, Monsal Dale, and Calver, 
near Stoney Middleton, is about 262 square miles, 
three parts of which consist of millstone grit and 
Yoredale rock, the remainder of mountain limestone. 
In many places the hills attain an elevation of from 
1700 to 2000 ft. above the level of the sea, and these 
districts are subjected to heavy rains, at times swelling 
the Dove so rapidly as to flood the low grounds in the 
neighbourhood of Ashborne, Uttoxeter, and Tutbury, 
extending to the Trent ; and the waters of the Der- 
went, also falling into the Trent below Derby, causes 
that river frequently to overflow from Burton-on- 
Trent to Nottingham, thereby causing much damage. 

Taking the rainfall at 48 in. per annum on the 262 
square miles of high land gives 182,077,621,862 gal- 
lons, or 498,842,799 gallons daily, one-sizth part of 
which, or 83,140,466 gallons, would be more than 
equal to the quantity now supplied by all the existing 
metropolitan water companies, and, taking the number 
of houses at 500,000, would give each an additional 
daily supply of 166 gallons. 

Some years ago Mr. Remington explored the 
country with the view of ascertaining the most fa- 
vourable route for a line of railway from London to 
Manchester, and, with that object, took sections of 
the valley of the Dove to its summit near Axe Edge, 
and it appears that the head of the Dove is 976 ft. 
above Ordnance datum, the Dove at Ludwell 726 ft., 
and at Mill Dale 586ft.; and, assuming that the 
waters falling upon the high districts above Mill Dale 
could be collected at various levels by the construction 
of weirs, dams, and embankments, and aqueducts 
and tunnels constructed from Ludwell, on the Dove, 
to Lees Bottom, on the Wye, length about 5 miles, and 
from Monsal Dale to Calver, near Stoney Middleton, 
on the Derwent, the waters running into those valleys 
would be concentrated to Mill Dale, and a short tun- 
nel would also unite the Manifold with the intended 
main aqueduct. 


It is intended to commence the main aqueduct at 
Mill Dale, from an extensive reservoir, and to proceed 
in the direction of London partly in open cuttin 
along Dove Dale; but nearly the whole length would 
be in tubes, pipes, and tunnels, excepting at the in- 
termediate reservoirs, which would be constructed 
on the high grounds separating the valleys of the Trent, 
the Soar, the Welland, the Nen, the Ouze, the Ivel, 
and the Colne. These intermediate reservoirs, if the 

resent line of section be adopted, would be at Battle 
lat, near Bagworth, Kibworth Harcourt, Rothwell, 
Souldrop, Ampthill, Barton Hill, and Barnet, the latter 
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350 ft. above Ordnance datum, the relative levels 
ray | an average fall of 18in. [per mile from 
Battle Flat in the direction of London, but the part 
from Mill Dale to the Trent would fall more rapidly. 
The aqueduct, where in tubes or pipes, would m 
many parts be in undulations, the tales being sup- 
ported on piers of brickwork or masonry. 

The total length of the main aqueduct would be 
about 138 miles, but it is said that this distance may 
be reduced by making certain alterations in the line 
surveyed, and Mr. Remington estimates the cost of 
the works required for collecting the quantity of water 
assumed —viz. 83,000,000 gallons per day—and con- 
veying it to London at 5,000,000/. 

t may be mentioned that Manchester, Huddersfield, 
Sheffield, and other large towns obtain water from the 
northern and eastern sides of the contiguous hills, but 
not from the slopes of the Dove, the Wye, and the 
Derwent. 





FERRY ACROSS THE ENGLISH CHANNEL.—The proposition 
for a railroad ferry across the channel that divides — 
from the continent is by no means new, and it is not improbable 
that before many yeas it will have become an accomplished 
fact. Indeed, it is a matter of some surprise that this enter- 
prise has not before this been ultimated into a reality. Of all 
the projects snggested, the tunnels of nae, of iron, the 
subaqueous bridge, and the artificial islands, &c., that of the 
monster ferry appears to be the most practicable and feasible. 
ENGINEERING strongly recommends this plan, whether the 
boats employed are to carry a railway train with its passengers 
or not. It says: “It is a question of judgment how far we 
may go on increasing the size of our Channel steamboats. As 
a mere matter of construction, we could make them of almost 
amy size, even so that their length should form a respectable 
proportion of the whole distance between England and France. 
Our plans must be governed, however, by the probable traffic, 
and here, again, we are left to conjecture what increase of com- 
munication would follow a nearly total prevention of sea-sick- 
ness. We know that many of our ablest engineers, Mr. Hawk- 
shaw among them, count so largely upon this increase as to 
believe that a tunnel, were it to cost ten or even fifteen millions, 
would eventually become a profitable undertaking. Yet even 





were the tunnel made, and supposing no apprehensions to exist 
as to its perfect security, it is not every one that would prefer 
aride of twenty-five miles under the sea when he could cross 
over it in nearly the same time.” ENGINEERING proposes 
boats 800 feet long, with a beam of one-fifth, or 160 feet, driven 
by four pairs of engines, each of 600 horse-power, working col- 
lectively to 12,000 indicated horse-power, and driving four 
wheels, the two pairs 300 feet apart. We believe with Encr- 
NEERING that boats so constructed and ary would almost 
annihilate the proverbial miseries of the Channel passage; and, 
as it is a subject in which Americans have some interest, we 
sincerely hope the matter will be pushed forward by our enter- 
prising cousins. Not unfrequently we hear the complaint that 
the passage from England to France is productive of more dis- 
comfort than a voyage across the Atlantic.—Scieniific 
American. 

A Sten or THE Trmes,—The Chilian Government re- 
quired 2,000,0007. The national credit was Y and the in- 
terest offered was no doubt also er 17,000,0007. 
were offered within a few days. Will not capital soon be forced, 
first to exercise sound discrimination, and next, to return to 
some of its usual channels of investment? ‘There are millions 
of money now practically unemployed through distrust. 
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LIVERPOOL WATER SUPPLY. 


Ar 80 of our second volume will be found 
several interesting statistics regarding the water 
supply to Liverpool, and the population of that town in 
past years, and an account of Mr. Duncan’s proposed 
scheme for obtaining further supplies from Bala Lake, 
at an estimated cost of 1,481,704/. The resolutions 
of the Water Committee on this subject were, how- 
ever, referred back by the council, with an instruction 
“to make a thorough investigation into the probable 
“ increase of which the local supply is capable, calling 
“in such engineering and scientific aid as might be 
“considered necessary, and that a report of the 
“ Water Committee on this subject be presented to and 
“ considered by the council before any larger scheme 
“ be considered.” This question was accordingly re- 
ferred to Mr. Duncan, whose report, of 26th October, 
was taken into consideration by the Water Committee 
on the 10th December last. 

The works at present in progress at Dudlow-lane 
and Bootle, with a view to obtain additional water 
supplies from the red sandstone formation, are cal- 
omted to yield 2,000,000 gallons per day, and provi- 
sion has been made at the two stations for raising 
2,500,000 gallons daily. The state of these works and 
the results obtained from them at the date of the last 
report were as follows: 

Dudlow-lane.—The well and shaft have been sunk 
to a depth of 179 ft. from the surface; it is intended 
to sink to a depth of about 70 ft. more, or to a total 
depth of 249 ft. from the surface ; then to bore for an 
additional depth of 200 ft. to a depth from the surface 
of about 450 ft. The quantity of water yielded at 
present is 250,000 gallons daily, ‘which, after under- 
going a process of filtration by works specially con- 
structed on the top of the adjoining reservoir is passed 
into the reservoir and used for the supply of the dis- 
trict. 

Bootle-—The well at this station has been sunk to a 
depth of 104 ft. below the surface, which is coinci- 
dent with the level of the bottom of the well at Green- 
lane, and the intended bottom level of the Dudlow- 
lane well, and may be considered, exclusive of the 
boring, to be as deep as intended. The boring will, 
like that proposed for Dudlow-lane, be sunk to a depth 
of 200 ft. from the bottom of the well, or to a ,total 
depth of 304 ft. from the surface. Two tunnels are 
being driven; one is advanced to a distance of 30 
yards from the shaft, the other extends only to a few 
yards distance. The increase in the yield of this 
station is about 800,000 gallons per day. This water, 
like that at Dudlow-lane, is filtered by works specially 
constructed, repumped by the old engines, and supplied 
to the district. 

For the two works, five additional steam-power 
machines, for temporary purposes, have been procured. 
Four of these are at work, and one is in course of 
erection. The works are prosecuted day and night. 
It is intended to execute the borings at Dudlow-lane 
and Bootle by steam a. and the boring-machine 
has been provided. The depths and diameters of the 
holes at each place are to be 150 ft. 24 in. diameter 
and 50 ft. 18 in. diameter respectively, which dimen- 
sions will, however, be regulated as circumstances may 
render necessary. 

Recent inquiries have indicated the necessity for 
providing a more abundant supply of water for Liver- 
pool. If the pumping from the red sandstone is to be 
continued and extended, the questions presenting 
themselves for reply are: How much more water is 
and will be required for Liverpool? Is it to be 
obtained from the new red sandstone, and, if so, will 
it be enduring? Mr. Duncan does not consider that 
it would be safe to calculate on more than one million 
gallons per day from any well to be sunk; and, re- 
garding the prospective requirements, it would be no 
exaggeration to assume that a yearly increase of one 
million gallons 7 day will be required, that is, equal 
to one new well for every year. This question there- 
fore remains: Is the red sandstone of the district 
equal to such a draught ? 

When Liverpool was small, and the demand for 
water comparatively trifling, there was no difficulty in 
obtaining supplies as they were required. But latterly, 
in many instances, the produce of the wells has 

radually decreased after they were first formed, and 
for a length of time the supplies have only been kept 
up by deepening the wells and by boring in the rock. 
From this it is evident that the water level of the dis- 
trict is gradually lowering, a clear indication that the 
replenishing does not keep pace with the abstraction. 
The river water, moreover, has injuriously affected the 
quality of the water obtained from wells near the 
margin of the river, the assumed cause being the taking 





away of the fresh water, which acted asa counterpoise, 
and kept the sea water back; the body of fresh water 
has been pumped out, and the salt: water has occupied 
its place. It is a fact worthy of notice that at present, 
in order to obtain the same quantity from the well at 
Bootle as was obtained at a depth of 28 ft. from the 
surface in 1849, the water-level has been found to be 
at a depth of 80 ft. from the same point, equal to a 
difference of 52 ft. below the like yielding level of 
that year. Although there is every probability of 
realising the quantity estimated from the new works at 
Dudlow-lane and Bootle, the experience of the past 
leaves little doubt but that the future will be attended 
with corresponding results, and that in these wells the 
water will obey the same law as elsewhere, viz., gra- 
dually diminish. In summing up the foregoing ascer- 
tained facts, Mr. Duncan arrives at the following con- 
clusions :— 

“That the operations now in progress will doubt- 
“less afford opportunities of observing the effects of 
“ increased draught upon the wells of the district, and 
“ that it is beyond question that the council can, by 
“ putting down additional works, obtain additional 
“ quantities of water; but the facts stated above as 
“ clearly demonstrate that it cannot be enduring, and 
*“‘ that recourse must, sooner or later, be had to other 
* localities. As to when that day may arrive, there is 
“much doubt. I may be wrong; but I think it has 
* already come.” 

At the meeting of the Water Committee on 11th 
December last, that portion of Mr. Duncan’s report of 
July 1865 was considered, wherein he recommended 
the construction of a new reservoir in the Yarrow 
valley. That reservoir would impound the water of 
the Yarrow and the Dean brook, now flowing into the 
Anglezark, and would add 33 per cent. to the storeage 
power of the Rivington scheme. The drainage area 
which feeds those two streams is equal to one-third of 
the whole drainage area of the district, so that the 
storeage space would be increased to 4000 millions, 
against 3000 millions of gallons existing at present. 

ery strong reasons were advanced for the immediate 
carrying out of this scheme, for which the estimated 
cost is 100,000/. In the first place, Parliamen- 
tary powers have already been obtained for its 
construction. The population of Liverpool amounts 
to 600,000, and the average annual increase is at 
the rate of 2 per cent., or 12,000 per annum, 
and the existing water supplies are barely equal 
to meet the present requirements ; moreover it appears 
that between 1861 and 1864, inclusive, 6326 millions 
ran to waste at Rivington, owing to the incapacity of 
the reservoir there. That gives an average of 15814 
million gallons per annum for four years, run to waste, 
and which might have been impounded for the supply of 
Liverpool. Difficulties also nave to have arisen with 
respect to the proposed supply from Bala Lake, since 
certain companies have claimed that the property in 
that lake was vested in them by Act of Parliament 
from the days of Queen Anne; should, however, those 
claims be ultimately set aside, it appears that while the 
Rivington scheme might be ready for use in three 
years, it would be seven years—including two which 
must elapse before powers could be obtained—before 
they could possibly get a supply from Bala. Again, 
with reference to the plan of biainie increased sup- 
plies from wells sunk into the water-bearing strata, it 
appears that the districts in which such wells could be 
sunk is very limited, for by going any distance to the 
north, the water obtained from the red sandstone is 
saline; to the north-east it is chalybeate, and to the east 
there is the risk of tapping the coal measures. 

Although the supplies obtained from the sandstone 
are undoubtedly pochenbie for drinking, they are not 
so well adapted either for most domestic or for manu- 
facturing purposes as those obtained by surface col- 
lection ; and on this account, therefore, the Rivington 
scheme would appear to hold out advantages not pos- 
sessed by any other available means for immediately 
increasing the water supply of Liverpool. The pre- 
sent supplies, amounting only to about twenty-three 
gallons per head per diem, are clearly very inadequate; 
and to this paucity of water may undoubtedly, in a 
great measure, be attributed the notorious unhealthi- 
ness of the town; and should the present recommenda- 
tions of the water committee to proceed with the 
Rivington scheme be neglected, the responsibility for 
any consequences that may hereafter arise, owing to 
the deficiency of the water supply of Liverpool, must, 
of course, rest with the town council. 








Sream Pioventnc.—The report of the steam plough com- 
mittee of the Royal Agricultural Society will not appear for 
some further time, probably two months. The severe frost has 
interrupted the observations of the committee. 





Inox PerMANentT Way.—At a meeting of the Society of 
Arts, held on Wednesday evening, under the presidency of Mr. 
Vignoles, C.E., a paper was read by Mr. T. A. Rochussen, C.E., 
on “The Iron Permanent Way in use on German Railways.” 
He stated that the first step to realise the project of construct- 
ing permanent ways of iron was only made at the end of 1863 
by laying down different systems on that principle. Some of 
these came into actual use in 1864, and others in 1865. The 
theory which had led to their construction might be summed 
up thus :—“ The nearest approach to perfection in a permanent 
way is to present to a moving load a sufficient, an immovable, 
continuous, and even resistance, as the only means of obviating 
the oscillating and thumping of fast trains. Although the 
weight and height of the rails have been steadily increased, in 
order to spread the rigidity of the line over a large number of 
cross sleepers, there remains in practice an unavoidable deflec- 
tion of rail between the points of support. The bending down 
of the sleeper-end, taking place during the passage of the engine 
and the oscillation of the carriages or trucks, especially with 
old or soft wooden sleepers, sufficiently shows that the pressing 
load is not spread equally over the whole length of the sleeper, 
and is not evenly supported for the entire length of the wheel 
base; but that the chair, or point of support, receives a suc- 
cession of blows, with the whole weight of the load resting on 
the axle. If, therefore, we could devise a longitudinal way 
ae sufficient rigidity to transmit the pressure of the 

oad over a large bearing surface, we should avoid the wave-like 
motion occasioned by the cross sleepers. This resistance to pres- 
sure can be obtained in a simple ratio by increasing the Hat buse 
resting on the ballast, or, more economically, by increasing the 
height of the rail, since the ge to support grows in the 
square ratio of the height. Mr. Rochussen explained, with 
the aid of diagrams, the system now laid down in Germany on 
the new plan. They varied from each other in their details, 
but all embodied the principle of a steel rail supported between 
the vertical arms of two angle bars rivetted together. Engineers 
had reported favourably on the working of the iron permanent 
way. In the report of one of those gentlemen, quoted by the 
author of the paper, it was, however, observed that the motion 
‘is a little hoi, but, at the same time, much more steady 
and smooth, than on the most carefully constructed permanent 
way with wooden sleepers.’ Mr. Rochussen concluded by 
urging in favour of the iron permanent way the consideration 
that wood is getting scarcer and dearer every year, and that 
the ——_ which he brought under the notice of the society 
would give an impetus to one of the staple trades of the 
country. Mr. Mallet, while believing that wooden sleepers were 
doomed, was of opinion that the system of iron permanent ways 
explained by the author of the paper did not afford sufficient 
elasticity, and that, consequently, the wear and tear on them 
and the rolling stock would be very greatindeed. Several gentle- 
men asked questions with respect to the details of the Prussian 
systems, and, when replying, Mr. Rochussen stated that the 
combination of steel and iron in the ‘iron permanent way’ would 
afford very considerable elasticity. Besides, ballast cen- 
tributed much to smooth travelling. The chairman, in moving 
a vote of thanks to Mr. Rochussen for his able paper, said he 
felt bound to differ from that gentleman. With Mr. Mallet, he 
thought none of the systems brought under their notice by Mr. 
Rochussen would give sufficient elasticity. But he would go 
further, and avow himself in favour of the old system of trans- 
verse wooden sleepers. It was simple; and he believed that, 
in the end, it was more economical than an iron permanent way 
would prove to be.” 

RatLway IMPROVEMENTS OUT OF ReveNvE.—The report 
of the auditors of the London and North-Western Railway Com- 
pany states that, besides the reconstruction of locomotives out 
of revenue, there are half-yearly charges against revenue, 
under the head “maintenance of way,” for additional works 
which might have been placed to the debit of capital. The 
original timber bridges have also been extensively renewed 
during the last ten years with structures of iron and stone or 
brick, and as no charge has ever been admitted to capital ac- 
count in this respect,\sums large, but not easy to be estimated, 
have been defrayed by revenue. In the case of the Penmaen- 
mawr tunnel, the old loose timber covering was last year re- 
placed with a permanent roof of iron and stonework, at a cost 
of 94387, 15s. 11d., and the St. Helen’s Canal, recently taken 
over by the ry has been greatly improved, by means of 
an outlay of 24,600/.; in neither instance was any charge made 
tocapital. In further elucidation, the auditors state that when 
largely increased traffic requirements compel the removal of 
original stations and their replacement with more extensive 
premises, a liberal estimate is made of the cost of the build- 
ings destroyed ; this is defrayed out of revenue by instalments, 
the first being charged as soon as the working of the line re- 
ceives the benefit of the improved accommodation. The most 
recent instance of this kind 1s that of the large sheds at Camden, 
towards the construction of which revenue has contributed 
15,0002., spread over the last three half-years. With the ex- 
ception of the “renewal of road suspense account,” of very 
remote origin, now reduced to 37,6882, and in course of steady 
liquidation, there are no arrears of expenditure which can be 
brought hereafter against revenue. The heavy annual charge 
to revenue for Parliamentary expenses is mainly due to the 
fact that, except when acts are obtained authorising the con- 
struction of branch lines, no.charge whatever is made to capital 
account; the long-standing arrear of these expenses is at fast, 
however, about cleared off, and care will be taken to prevent any 
future accumulations. The “insurance and depreciation funds” 
present favourable results. The “fire insurance” account, 
after allowing for the late losses, will still show a balance of 
upwards of 30,0002. to credit. The “steamboat insurance and 
depreciation funds” amount to 130,000/., and have been invested 
in the purchase of five steamers, now actively at work, and 
replacing two of the inferior original boats ; while the other two 
original steamers have also been enlarged and improved at the 
cost of these funds; but, over and above all this, there is still 
in hand a free balance of 16,0002. 

Nap.es.—The recent storm—if, indeed, it may not be termed 
a hurricane—at Naples is likely to lead to the adoption of some 
plan for improving that port. At present there appears not 
even to have been a tug-boat there, and for the want of such 
assistance several vessels were wrecked. 
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To tie Eptror or ENGINEERING. 

Sir,—While thanking Mr. Bourne for his reply to my com- 
munication, I must request him to kindly excuse me, if I revert 
ones more to the definition of slip, which he has given in 
Eneinernine of December 7, 1866. 

What I should like to know, and what I requested and again 

uest Mr. Bourne to be good enough to tell me, is, whether 
this description of slip and the slip as generally understood 
and represented by the difference between the pitch of the screw 
and the rate of the ship are the same? Assumiing, for argu- 
ment’s sake, the pitch of the screw to have been 10 ft., and the 
advance of the ship 8 ft. (which would constitute a positive 
slip of 20 per cent.), am I to understand that these 10 ft. repre- 
sent the backward motion of the column of water, at tle rate 
of two knots per hour? If so, on what gronnds? And if not, 
how can the existence of either positive or negative slip be 
known, unless by first ascertaining the speed at which the water 
is forced backward (or forward)? 

If Mr. Bourne admits, as he appears to do, that the screw 
moves, carrying with it the ship, what becomes of the difference 
between the rate of the screw and the speed of the ship? 

Now, I candidly avow that, concerning the rate of the screw, 
and every function of and phenomenon connected with the screw 
propeller, I take my stand exclusively — the facts, and reject 
every theory and every inference which does not square with 
them. 

For instance, I find that the screw-shaft revolves in bearings 
which are in rigid connexion with the ship; and I| therefore 
deny that the screw is endowed with any motion of translation 
independent of that of the ship. I deny that the ship ever 
moves either faster or slower than the screw in this sense, and 
that there is any such thing as either positive or negative slip, 
according to the, hitherto, usual acceptation of these terms. 

That Mr. Bourne may, if he so choose, compare the progressive 
motion of a screw working in a solid nut with the advance, 
through water, of a ship propelled by a serew-propeller of the 
same pitch, and performing the same number of revolutions in 
a given time, I freely admit. But I do not admit that such a 
comparison in the remotest degree bears upon, or has anything 
whatever to do with, the action or effects of the serew-propeller. 
A serew working ina solid nut and a screw-propeller are two 
totally different things. ‘The largest ship that was ever built 
could (if this kind of propulsion were practicable) be moved 
through water by a screw, working in a solid nut, of 15in. 
diameter, and provided with a thread of some 3 in. or 4 in. in 
depth, But if this same screw were applied, as a propeller to 
& vessel of even the smallest dimensions, the result would be, 
practically, nil. 

Admitting, however, for the moment, that the rate of the 
screw, as determined by the piteh, and the advance of the ship 
are legitimate objects of comparison, and that the terms positive 
and negative slip represent phenomena which actually occur, 
and have that significance which is attached to them, I place 
before me Mr. Bourne’s Treatise on the Serew-propeller, atid on 
examining the results which Messrs. Bourgois and Mull ob- 
tained by experimenting upon the same vessel, under as neatly 
as possible the same circumstances, with screws of the same 
diameter, and in sets of various pitches and lengths, I find—and 
Mr. Bourne admits—that as the pitch diminishes, the slip 
diminishes; and that, for a given pitch, the slip decreases as 
the length increases. Does Mr. Bourne maintain that the pitch 
and length have nothing to do with, or act only a secondary 
part in, producing these results? 

Unfortunately, Messrs. Bourgois and Moll have not carried 
their experiments far enough in the direction of the fine pitches. 
Had they done so, they would have found that negative slip 
increases exactly according to the same laws which determine 
the decrease ot positive slip, and perbaps they were afraid of 
arriving at such inconvenient results. But I have only to turn 
to those useful records of the performance of screw steam vessels 
in her Majesty’s Navy to find that, on a certain a day, a certain 
vessel was tried with a screw of a given diameter and pitch, 
with positive slip as the result; that, a few weeks later, the 
same vessel was fitted with a screw of the same diameter, but 
a different pitch and length, and which produced a negative slip, 
and that, a few months later still, a third serew, of different 
dimensions to either of the former ones, was tried, and produced 
a still greater negative slip. Examples of this kind could be 
rnultiplied. d : : 

Now, Mr. Bourne admits that a fine pitch—by which I 
tinderstand a pitch equal to or less than the diameter of the 
sctew—has something to do with negative slip. But does he 
inean to suy that this transition from positive to negative slip 
was, in the cases mentioned, due either not at ail or only to a 
limited extent to the altered relation between the resistance of 
the ship and the dimensions of the screw? If so, how is it that 
that pe dees of water to which he attributes the occurrence of 
negative slip changes its course, loses a portion of its intensity 
of action, disappears or becomes inoperative, as soon as the 
dimensions of the screw are modified? since, as Mr. Bourne 
himself says, the film which acts upon the moving column pro- 
jected astern by the screw is simply the result of the motion of 
the ship. 

Again, I turn to other cases—and there are many of them— 
in which, so long as the vessel is propelled under ordinary cir- 
cumstazices, the slip remains positive, but becomes negative as 
soon as propulsion is assisted by the wind. Does the wind affect 
the vis vivd of the film? Or does it not rather reduce the re- 
sistance of the vessel, consequently altering the relation between 
it and the dimensions of the screw ? 

If Mr. Bourne declines to admit the validity of these experimen- 
tal results, upon whiat grounds and cs what better authority 
does he uphold his theory of films and moving columus of water, 
of the presence or effects of which the results in question indi- 
cate no trace whatever? To what end are experiments made? 
They are, surely, not intended to prove to us how much move 
certainly and safely the teachings of books and our own pre- 
conceived opinions can guide us to the discovery of the truth 
than the practical demonstration of the very principles of action 
which we attempt to find out and to explain? 

Doubtless, a current of some kind (or at least a great nnmber 





of diverging currents) exists in the rear of the screw. But, 
looking at the position of the screw with regard to and at its 
connexion with the vessel and engines,1 rather incline to the 
opinion that the action of the screw blades upon the resisting 
body of water first prodnees the thrast, of which the propul- 
sion of the vessel is the consequence ; and that the water, afte 
having rendered this service, is projected astern, without pro- 
ducing any further effect. 

From a careful analysie of the results obtained with the 
Pelican, it appears evident that the mode of action of the screw 
in and upon the water is precisely the same under all circum- 
stances, 

Amongst all the experiments carried out in the Pelican, and in 
regard to which, thanks to Mr. Bourne, the engine power expended 
can be ascertained, there is not one in which the gross indicated 
power even would have sufficed to propel the vessel alone at the 
speed given, had there been no positive slip. And from 
tnis fact I arrive at the conclusion—/ortified by the consideration 
that the pressure upon the piston of a steam-engine cylinder 
is invariably regulated by the load to be overcome—that the 
reason why the vessel did not, in any given case, attain a 
greater rate of advance is, that the dimensions of the screw did 
uot adinit of a sufficient development of engine power, at every 
turn of the screw, to overcome the increased resistance which 
such increased advance would have occasioned. Possibly, 
when negative slip is exhibited, the converse of this may take 
place. I do not wish to dogmatise upon this point; but I may 
be permitted to say that my conjecture is, at all events, not at 
variance with what we know to be true, regarding the functions 
of the steam-engine. 

Mr. Bourne will allow me to observe that those films and 
columns or currents of water to which he refers cculd only 
operate, as he thinks they do, upon the supposition of their ex- 
erting no influence upon the motions and power of the engines, 
which is inadmissable. The real propelling power resides in the 
engines; and whether the action of the film and column or 
current be supposed to affect either the propeller or the vessel, 
or both at once, an equilibrium between the power applied and 
the work done by the resistance, as modified in one way or 
another by this film and current, would immediately be estab- 
lished ; and it would, thenceforth, be impossible for this same 
film and current to produce any ulterior and independent effect 
either upon the propeller or upon the vessel. Before the film 
can make its presence felt, the vessel must be set in motion; 
and in whatever manner the film affects the resistance of the 
vessel, the speed of und pressure upon the pistons will be 
modified accordingly. 

Consequently, if the difference between the pitch of the screw 
and the advance of the vessel is slip a¢ all, it must be read slip; 
and there can be no such thing as apparent slip. If the engines 
do any part of the work, they do the whole work of propulsion ; 
and there can be no underhand agency by which the propeller 
and vessel, or either of them, are influenced, as it were, on the 
sly, and without the engines having any cognizance jor taking 
any notice of it. Granted that the slip can be computed as 
soon as the pitch of the screw and the advance of the vessel 
during each revolution of the screw are known, then I assert 
that, because both the pitch of the screw and the advance of 
the vessel admit of being ascertained with the greatest desirable 
accuracy, that slip must be real slip. 

If that which we have hitherto been taught to call negative 
slip is meant to represent the plienomenon of an excess of 
velocity of the vessel over the rate of the screw, then I say that 
great pains have been taken to provide a difficulty, with no other 
apparent object than that of affording us the opportunity of 
trying to get out of it. Hither it is true that the screw and the 
vessel are independent of each other in regard to their motions 
of translation, and in that case negative slip is a most curious 
fact; or it is impossible for the screw and ship to move inde- 
pendently of each other, and then negative slip is a ridiculous 
fiction. If Mr. Bourne will kindly prove to me that the former 
supposition is the correct one, or that we are justified in sub- 
stituting the movements and functions of a portion of one 
machine for those of another, acting under totally different 
circumstances and conditions, I will, with pleasure, concede 
tnat I am altogether wrong in my conclusions. 

The proposition which I am going to make may possibly ap- 
~ absurd; but I venture to affirm that, by acting upon it, Mr. 
Sourne would obtain more valuable infurmation upon the most 
difficult points involved in the propulsion of vessels by the screw 
than even the experiinents hitherto made have furnished. I 
mean that Mr. Bourne should test the power expended in, and 
note other results following upon, the propulsion of any given 
screw-propeller by itself: 

Mr. Bourne must excuse me when I say that the means by 
which I intended to work out the performance of any given 
screw-propeller and vessel (speed of vessel for a given number of 
revolutions of the screw, and power expended under the various 
heads of friction of engines, frietion of screw blades, resistance 
of the eutting edges, resistance of the screw, and resistance of 
the vessel), according to the data which 1 requested him to 
favour me with, are quite independent of the empirical rules 
furnished by Messrs. Bourgois and Moll. If negative slip de- 
pended upon films, columns and currents of water, I should 
think it would be simply impossible by any kind of calculation, 
whether by ineans of empirical formule or otherwise, to com- 
pate, as I propose to do, the dimensions of a screw, or of any num- 

er of screws, which, when applied to the propulsion of a vessel 

of known resistance, should produce each a definite amount of 
negative slip. The occasional appearance of negative slip seems 
to take both engineers and others so much by surprise, that I 
should not have supposed that even the makers of the screws 
thenemselves were aware of what was to come. I really don’t 
know whether Lam to understand that the designing of such 
screws is effected according to certain well-defined rules; but, 
if such is the case, I should feel very much obliged to Mr. 
Bourne, if he would kindly communicate them to me. 

Mr. Bourne adverts to the slipping of the driving-wheel of a 
locomotive engine, as bein onan to the slip of a paddle- 
wheel. The two cases differ very widely from each other in so 
fur as the driving-wheel, whilst shipping, performs no useful 
work at all; whereas all the useful work is done by the paddle- 
wheel, notwithstanding the slipping. The point of similarity, 


on the other hand, is that the effective pressure in the cylinders 
of the locomotive engine, as well as in those of the steamship, 
decreases in the same ratio in which the speed increases. If a 
spur-wheel gearing into a rack were substituted for the paddle- 
wheel, it would revolve more slowly, by the amount of the slip, 
but at the same time the pressure in the cylinders would be 
augmented in the same proportion. 

f we are doubtful as to the precise mode of action of the 
paddle-wheel and screw, we may at all events rest assured that 
this action must be in strict accord with the well-known laws 
which govern the action of the steam engine; and tliat any 
theory which does not fulfil this condition must, as 4 matter of 
course, be erroneous, however plausible it may otherwise appear, 
or by whatsoever authority it may be countenanced. 

January 17, 1867. Cc. 


LOCOMOTIVE ENGINES. 


To tHe Eprror oF ENGINEERING. 

Sirn,—As the writer of the letter signed “Tank Engine” in 
your number of the 11th inst., on which Mr. Fairlie comments 
in his letter in your edition of last Fridav, [ request per- 
mission to offer a short explanation, avoiding all irrelevant 
matter. 

The diagram annexed to my letter represented Mr. Fairlie’s 
engine of the Queensland Railway, copied from the engraving 
given in your number of November 30th. 

The twin engine placed in juxtaposition with it is of 
identical proportion as to the separate wheel bases of either 
engine, but, by reason of the required foot-plate arrangement, 
the total wheel base is extended from 22 ft. 2 in. extreme 
centres of Fairlie’s engine to 26 ft. 6 in. extreme centres of twin 
engine. I cannot with the nicest measurement understand 
where Mr. Fairlie finds 25 ft. from end plate to end plate. I 
make it 19 ft. 

The twin engines have nothing in common with the South 
Devon goods tank engines. ‘The wheel base of these engines 
is 15 ft. 6 in,, instead of 8 ft. The overhang of their foot-plate 
is 5 ft. Gin., instead of 10 ft., the difference in each case aitiount- 
ing to about 100 percent. So that any argument based upon 
such incorrect data naturally collapses. 

Mr. Fairlie prudently says, “ If the South Devon engines are 
at all like the sketch, I don’t wonder at the cost of the locomotive 
power being 13d. per mile.” 

It is childish to attempt any comparision between two 
lines so utterly distinct as the South Devon and London and 
North-Western lines. The capital account of the first mentioned 
has been unduly enhanced by the experiment of the atmospheric 
system, representing some 350,000/. literally thrown away, 
a large proportion of a small capital. Then the gradients and 
curves are of the most difficult character; the cost of fuel 
double that of the London and North-Western. The one is an 
agricultural district, the other passes through the most densely 
~ district of England, and terminates at the metro- 

is. 

I have no authority for putting the cost of locomotive work- 
ing at 13d. per mile, and used the word “ assuming ;” but even 
if it were so, it would not compare unfavourably with the London 
and North-Western at the average cost of passenger and goods 
trains, the latter of course exceeding 8d, per mile. 

I have only now to answer Mr. Fairlie’s last question how 
the 40 tons of the South Devon engines are distributed over the 
three axles. My reply is that each axle witha full saddle 
tank placed on the three axles, which cover a wheel base of 154 
ft., carries as nearly as possible an equal weight of 13 tons 7 
ewt. The distance allowed for clearance between the top of 
the axleboxes is1Zin. Ihave never known steadier engines. 

To conclude, I uave have no object but to elicit the temperately 
expressed opinion uf practical engineers on the subject, ard re- 
peat that I am fully alive to, and readily admit, many good points 
in Mr. Fairlie’s system. I do not admit, however, that there is 
anything in it as compared with other kuown systems whiich is 
capable of affecting the dividends of railway proprietors. 

I had quite intended that my first letter should have been 
my last, and would have adhered to ttis intention, but for the 
inaccuracies of figures so gross as those into which Mr, Fairlie 
allowed himself to fall. 

I now withdraw from further correspondence, 

I remain, Sir, 
Your obedient Servant, 
Tang Enorne. 











CLEARING RAILWAYS FROM SNOW. 
To rue Eprror oF ENGINEERING. 

Str,—Je suis, dans ce moment, bloqué par la neige, & 18 
miles de chez moi ; ce que, quoique assis auprés d’un bon feu, je 
trouve peu plaisant. Aussi ma situation m’inspire-t-elle des 
sentiments de compassion pour les malheureux voyageurs qui 
enferinés dans des boites attachées &*une locomotive peuvent 
étre maintenant au fond d’une tranchée, & attendre fo fonte 
des neiges ou que l’on vienne les tirer d’embarras. 

C’est sous cette impression que je vous écris pour-vous parler 
d’un systéme de déblayement de voie que j'ai vu pratiquer, il 
y a plusieurs années, par M. Petiet, ingenieur en chef du 
Chemin de Fer du Nord de France, dont je n'ai jamais entendu 
parler en Angleterre, et qui me parait mériter attention. 

Ce systéme consiste » employer la vapeur des locomotives 
contre la neige. A cet effet, M. Petiet avait placé en avant de la 
cheminée un tuyau vertical d’ont I’extrémité supérieure se 
trouvait & la méme hauteur que le t de la cheminée; I’ex- 
trémité inférieure venait se terminer en éventail uf pett au-des- 
sus des rails. Les extrémités supérieures des deux tuyaux 
étaient recouvertes par une espéce de botte dans laquelle se 
trouvait une valve qui, suivant les besoins, soit permettait & la 
vapeur de s’échapper librement, svit la forcait de passer par le 
tuyau additionnel. Je me semble qu'il y a Ja une question im- 
portante par le temps qui court, et je la soumets trés-humble- 
ment & votre appréciation, pensant que si elle mérite d’étre 
soulevée, personne ne peut le faire avee plus d’atitorité que vous. 

Veuillez agréer, Monsieur, l’assurance de ia cousidération la 
plus distinguée, 

Harleston, Norfolk, January 17, 1867. 





Ap, Comte. 
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WATER-TUBE BOILERS. 
To tae Eprror or ENGINEERING. 

Str,—I hope you will allow me space to reply to Mr. How- 
den’s letter in your number of 11th inst. There is nothing in 
Mr. Howden’s letter to satisfy me that he had any just cause 
for stating that the boiler illustrated in your number for Novem- 
ber 16 was precisely the same as boilers made according to his 
patent of 1862. 

Mr. Howden’s boilers and the one referred to are water-tube 
boilers, and Mr. Howden’s first letter would almost convey the 
impression that he considered himself to be the first inventor of 
boilers of this general class. He charges me, in substance, with 
obtaining from him any knowledge I may have of water-tube 
boilers, and the direct infringement of his patent of 1862. 

After some repetition of his former assertions, he comes more 
to the point, and states what he considers to be original in his 
boilers and what he claims in his patent of 1862. He states 
that from his experience, both in the construction and working 
of these boilers, that there are four elements necessary to make 
them practically workable and economical, and he proceeds to 
state what these elements are, and further that “these are the 
“ four particular elements” of his patent of 1862. 

He goes on to say that my boiler has the first element of his 
patent, that it has not the second element, that the third ele- 
ment is wanting, and that the fourth element is singularly de- 
fective. 

This so-called first element of Mr. Howden’s patent he states 
to be movable doors on the end water-chambers. My boiler is 
fitted with these movable doors, but in all the other “ ele- 
ments” Mr. Howden now states that it differs from his own. 
With respect to this “first element,” I must tell Mr. Howden 
that he has no right whatever to claim these movable doors. 
They are a very old arrangement, and I have seen them in use 
years before Mr. Howden took a patent for them. On referring 
to Mr. Howden’s patent specification, I find that this first par- 
ticular element, which he holds 4 have directly infringed, is thus 
described: “One portion of these improvements consists in 
“ having the outside plate which is opposite to the tube-plate of 
“‘ each chamber fastened by bolts or other movable fastenings, 
“ so that for cleaning and repairs these plates or doors may be 
“speedily removed, and also speedily replaced and fastened. 
“ Instead of both chambers having movable doors, one only may 
“ be constructed in this manner.” Now, [ find that in Hill’s 
water-tube boiler, patented in 1840, movable doors are shown 
just the same as in Mr. Howden’s patent drawings. A sketch 
of this boiler was shown in your article in the number of 
EnaineerinG for November 16th. In the patent specification, 
which is dated twenty-two years before Mr. Howden’s, the mov- 
able doors are thus described: ‘The external plate of each of 
“ the chambers, a and 3, is hollowed up, so as to leave a space 
“ between it and the other plate of about 4in. at bottom and 
“Gin. at top, to afford room for the water and steam. The 
“ plates of the back chamber may be rivetted together at their 
“ flanges, but the plates of the front chamber should be secured 
“ togther by bolts, to admit of being separated when requisite.” 
In the number of ENGrnEERING for November 16th, you gave 
a sketch of Mr. Gilbert’s boiler, patented in 1857. A large 
number of these boilers have been made, and they do well. Mr. 
Gilbert has had, perhaps, more experience with water-tube 
boilers of this general class than any other engineer in this 
country or America. 

I may state that I was for upwards of seven years in 
his employment, first as apprentice and afterwards as head 
engineer, and I had, as a matter of course, during a con- 
siderable part of that time, opportunities of knowing all the par- 
ticulars respecting the working and construction of water-tube 
boilers. In the latter end of December, 1862, I patented the 
arrangement of boiler shown in Figs. 4 and 5 in the illustrations 
in your number for November 16th, 1866, but the cost of con- 
struction of this boiler was too great to admit of its being gener- 
ally used for a land boiler, and my attention was naturally 
directed to the water-tube class to get a cheap boiler. With 
this object in view I designed the boiler you illustrated in your 
number for November 16th. I considered that, with a good cir- 
culation of the water through the tubes, they could be increased 
in length three or four times greater than they are generally 
made in boilers of this class. It was necessary, then, to make 
the gases pass, instead of directly upwards, along the tubes, 
which were inclosed in a casing of brickwork; by this arrange- 
ment the number of separate tubes could be much reduced for a 
given heating surface, in proportion, of course, to their length ; 
in the same proportion also the number of stays was reduced, 
and the size and cost of the end chambers. Mr. Howden has 
stated that he does not limit himself to length of tube; but he 
knows very well that the arrangement of his boiler would not 
answer for tubes of much greater length than the firegrate, and, 
indeed, I find that this is expressly stated in his patent specifi- 
cation. Respecting the circulation of the water through the 
tubes in Mr. Howden’s boilers, 1 must state that I regard the 
drawings shown in his patent specification as the best evidence 
that he was wholly ignorant of the necessity of properly provid- 
ing for it. I cannot see how the tubes of a boiler, made after 
these plans, could possibly last for more than twelve months; 
but perhaps Mr Howden can give an example of one; if so, I 
should like to hear of it. 

In a former part of this letter 1 stated that I had seen movable 
doors on end water-chambers (the first element of Mr. Howden’s 
patent) used long before Mr. Howden took out a patent for 
them. 

In 1859 Mr. Gilbert planned one of his boilers for a saw-mill, 
and this boiler was made in the autumn of 1859, or early in 
1860, at the works at which | was then employed. ‘The water- 
tubes were 4 ft. 4 in. in length. ‘The end water-chambers were 
fitted with cast-iron doors, about 4 ft. square, and these doors 
were movable (according to Mr. Howden’s patent of 1862), being 
fastened with bolts in. in diameter, spaced about 4 in. centres. 
The boiler was also provided with what Mr. Howden calls the 
“second particular element” of his patent of 1862, namely, 
stays passing from one movable door to the movable door on the 
opposite end chamber. The water spaces were about 12 in. 
wide, and consequently these stays were about 6} ft. in length. 
A stay passed from end to end through about every third or 
jourth tube. 





I have no doubt this boiler is yet at work, it was made for a 
saw-mill belonging to Mr. Lusk, of Buckingham, Ottawa river, 
Canada, and if Mr. Howden will make inquiry I dare say he 
can get any further particulars he may wish to have. These 
doors and stays, which Mr. Howden styles the first and second 
particular elements of his patent of 1862, did not appear to me 
to be more than ordinary details of construction, which any 

rson who had a boiler of this class to design would adopt. 
sy patenting the application of bolts for the fastenings of the 
doors, Mr. Howden simply displayed his ignorance of what was 
done before in the same way; but he makes himself ridiculous 
when he writes about the direct infringement of such a patent. 
As Mr. Howden lias stated that the other elements of his 
patent are wanting in my boiler, I have no oceasion to take up 
your space with remarks about them. 

Mr. Howden mentions in his letter that my connexion with 
water-tube boilers appears to date from the period of a visit 
I paid to him in the spring of 1863. The visit to which Mr. 
Howden refers was quite accidental on my part, and it resulted 
from the fact that I was in the company of a gentleman at the 
time who had some business to transact at Mr. Howden’s office. 
I need hardly say that there is no truth in Mr. Howden’s 
statement that I took advantage of that visit to copy from his 
boilers. I had plans of my boilers prepared before i ever saw 
Mr. Howden or his boilers. 

I do not say that Mr. Howden has made these assertions 
knowing them to be false ; I am willing to believe that they are 
simply the natural result of the exaggerated notion he has of 
his own importance. I wish to make a few remarks respecting 
Mr. Howden’s statement that, on account of the arrangement of 
the tubes in my boilers, a large proportion of the heat must pass 
off by the flue. 

I have not made any experiments to test this point, and I do 
not wish to give any decided opinion about it; but [ think that 
there is no heat lost from this cause. I have tested on a great 
many occasions the temperature of the escaping gases in Mr. 
Gilbert’s water-tube boilers, on the Canadian rivers. In these 
boilers the gases passed directly upwards into, the chimney, 
There were usually 12 rows of tubes, taking up less than 4} ft. 
in height. ‘The tubes were disposed above one another, to leave 
a clear passage for the flame ; they were not directly above each 
other, but placed to the right and left about 4 of an inch off the 
centre line, in the way usually adopted in the vertical water- 
tube boilers so much in use in the United States. This was 
found to give a much better result in regular working than 
when the tubes in one row were placed directly over the spaces 
in the row immediately below. It might be supposed that the 
temperature would be very high in the chimney of such a boiler. 
Yet I do not remember any occasion when I observed it to be 
more than 600°, and often less than that. Of course, there 
was only the ordinary natural draft. 

Yours truly, 
WittrAm INGLIs, 

97, Bridge-street, Manchester, January 19th, 1867. 

[We shall pronounce no opinion upon this discussion ; but 
we cannot allow it to proceed further in our pages.—Ep. E. ] 








Centrat Frreor tut EArtu.—Our London contemporary, 
The Engineer, discusses at great length the evidence of ‘ fer- 
vent heat” with which the elements beneath the crust of our 
globe are melted, and transfers a wondrous scientific tale which 
has been running through the French press with solemn gravity. 
Some of our readers will perceive that, like the beetle’s ball, the 
story has gained in size by being rolled across the Atlantic. 
The story, as copied into The Engineer, runs thus: —‘ Not far 
from the Falls of Niagera was a glacier, belonging to a company 
who realised enormous profits by the sale of the ice in the 
western cities during the summer months. A few days later 
than the Aspinwall explosion, an aurora borealis of magnificent 
proportions was observed wheeling its shafts several nights in 
succession in the northern sky, causing two lightning conductors 
on the top of the glacier (!) to emit long electrical flames of a 
bluish colour. In the mean time, a boiling noise was heard 
inside the glacier, accompanied with a disengagement of gas 
and occasional Joud detonations. A captain of militia ventured 
to enter an opening in the ice with a light, when the glacier burst 
with an explosion that shook the whole country. Happily, 
nobody was killed, except the unfortunate captain, of whom not 
a trace could be fuund. ‘The glacier contained 16,000 tons of 
ice, and after the explosion there was a fall of lukewarm water 
over a space of 500 yards in diameter. The theory of the 
cause of the explosion is that the two lightning conductors on the 
glacier acted under the influence of the electricity as the two 
poles of a voltaic battery, and decomposed the ice intoa mixture 
of oxygen and hydrogen gases, which, of course, exploded with 
resistless power on the introduction of a light.” — Scientific 
American. 

Tue PerroteymM Trape.—the petroleum trade, which is 
now chiefly confined to the wells in Penusylvania, was scarcely 
remunerative during the past year, the price of oil being very 
low on account of the supply exceeding the demand, The pro- 
duction for 1866 is estimated at 2,850,000 barrels of refined oil, 
of which 1,489,000 barrels were exported, and the balance was 
either consumed oris still stored at hore. ‘The supply still on 
hand in home and foreign markets is estimated at 733,000 
barrels—a fact which shows that the market is glutted, an 
amount equal to one-third the entire consumption of 1866 being 
stillon hand, The exportation of petroleum in 1866 was more 
than double that of 1865. In the oil regions it is announced 
that the producers are endeavouring to make some arrapge- 
ments, by stopping up wells and otherwise, to reduce the ex- 
cessive supply, in order to put the price up to a remunerative 
figure. ‘Their success in this is somewhat questionable, however. 
‘the Sheriff of Venango county, Pennsylvania, has announced 
that he will sell at public auction, for unpaid taxes, the lands of 
nearly fifty joint-stock petroleum companies which have become 
bankrupt. 

RAILWAY AND oruER Bitts.—The Midland and Glasgow 
and South-Western Companies joint bill has, after opposition, 
passed standing orders. The London and North-Western 
Company’s bills for new works, &e., have complied with stand- 
ing orders. The Thames Subways Bill has not complied with 
standing orders. 


“ 


Locomotive Burtpine Ar Crews.—The auditors of the 
London and North-Western Railway Company state in a report 
that “the building of its own engines at Crewe has been very 
advantageous to the company; a comparison of the charge for 
the 256 added to the stock during the past four yeats with thé 
prices which they would have cost if purchased shows a saving 
of capital outlay to the extent of at least 150,0002, while the 
system which has so long prevailed of renewing, atthe cost of 
revenue, the small original engines with more powerful machines 
has also largely improved the company’s property. During the 
last ten years 400 engines have thus been renewed, and an addi- 
tional tractive power, equal, at the very least, to 100 engines, 
has been acquired, withotit any charge to capital. In addition 
to the foregoing, there are now 128 of the old engines, which, 
though replaced by revenue, and standing on the books at 
their value as old materials only, are yet mostly at active 
work on the line, and represent a large additional value to 
the company’s assets.” It is understood that Mr. Rams- 
bottom’s engines cost under 2000/. each, and as low as 19004, 
has been named. 

GoLp SANps AND THE CENTRIFUGAL Pump.—At a re- 
cent meeting of the Polytechnic Association of the American 
Institute, Mr. Johnson exhibited a design of a new dredging 
machine, about to be employed on the Chattahoochee river, in 
Georgia, for the purpose of raising the sand of the river bed 
preparatory to washing it for gold. From the bow of a light 
draught steamer, he throws overboard a flexible 6 in. tube, one 
end of which sinks to the bed of the river, and the other is con- 
nected with a centrifugal pump on board the vessel. He claims 
that with this he can raise a ton per minute of sand and sedi- 
ment. Small stones of the size of brickbats would also 
freely through the pump with the fluid mass. The sand bed of 
the Chattahoochee river is prolific in gold, and he expects to 
reap a rich reward from the subaqueous gold deposits. Mr. 
Lee remarked that he had used the centrifugal pump for re- 
moving sand from around sunken ships, and in widening the 
channels of bays, &c., for the passage of vessels. Had even 
used it with success in water 70 ft.in depth. Had used it on 
the south side of Long Island, searching for a treasure of Spanish 
dollars that were scattered in the wrecking of a vessel. ‘The 
oy could be used with good effect in dredging harbours, &c. 

Jr. Bradley remarked that gold gravitated to the bottom of 
rivers, and was to be found in the crevices and pockets of the 
rock of the river bed. That gold was not always tnixed with 
the sand. He thought the pump could not do much unless it 
was placed immediately over the pockets where gold had found 
a place by its greater gravity over the sand and débris. In his 
opinion the pump would be worth but little in the auriferous 
searching. Dr. Johnson replied that he had repeatedly worked 
the sand of the river bed of the Chattahoochee and found gold 
in the loose sand as well as in the dead sand, and the black 
sand yielded fine gold. He was sanguine of success in the en- 
terprise. 

Sir Witttam Snow Harris, F.R.S.—We regret to an- 
nounce the death of another of those eminent scientific experi- 
mentalists and discoverers of whom the present age has been 
so prolific. Sir William Snow Harris, universally known as the 
inventor of the only safe method of lightning conductors, was 
born at Plymouth in 1792, and was of humble origin. He was 
educated at the Plymouth Grammar School, and at the Uni- 
versity of Edinburgh for the medical profession, which he prac- 
tised for several years with considerable success, but his whole 
heart and soul being in the physical sciences, he abandoned his 
practice in order to devote himself entirely to the study of the 
reapers eg d laws of electricity and magnetism. ‘The emitience 
to which he attained is sufficient evidence of his natural talent 
and of his patience and perseverance in scientific research. In 
1820 he first discovered his mode of conducting lightning dis- 
charges by means of broad copper plates, and his writings soon 
attracted much attention. In 1831 he was admitted a Fellow 
of the Royal Society, upon the ground of scientific merit, having 
contributed at different times some valuable philosophic papers, 
which were presented to the society by Sir Humphrey Davy and 
Mr. Davies Gilbert. In 1835 the society awarded him the 
Copley medal, one of the highest honours in its gift, and which 
for upwards of one hundred years has been awarded to the 
authors of brilliant discoveries. In 1839 his “ Inquiries Con- 
cerning the Elementary Laws of Electricity,” third series, were 
printed in the Philosophical Transactions as the “ Bakerian 
Lecture,” and earned the bequest of Mr. Henry Baker, F.R.8. 
In 1841 her Majesty was pleased to confer upon him an annuity 
from the Civil List of 5002. in consideration of his services in 
the cultivation of science.” It was not until the year 1843, 
after every conceivable opposition to it arising froin interest, 
prejudice, superstition, and ignorance had been encountered and 
vanquished, that Sir Snow Harris’s system of lightning con- 
ducters was ut last ordered to be universally employed in all 
her Majesty’s ships. ‘The value of the invention will be in- 
stantly appreciated when we state that loss or datnage by 
lightning in the Royal Navy has been since that time absolutely 
unknown, while previously the material damage alone had been 
estimated at 10,0002. per annum, to say nothing of the loss of 
life and of the services of ships of war obliged to undergo re- 
pairs at critical periods on foreign stations, fn 1847 the honour 
of knighthood was conferred on him, and he was on several oc- 
casions honourably mentioned in both Houses of Parliament, 
but upwards of ten years were allowed to pass before any grant 
was made to him. 1n 1860 he was appointed scientific referee 
of Government in all matters connected with electricity, and in 
this capacity had to superintend the fitting of his conductors to 
the royal palaces, the Houses of Parliament, the powder maga- 
zines, and other important public buildings, the very last upon 
which he was personally engaged being the Royal Mausoleum at 
Frogmore, in which are deposited the remains of the late Prince 
Consort. Sir William Snow Harris is also the inventor of an 
improved mariner’s compass, of another method of lightning 
conductors for iron ships, now being applied to our fleet of iron- 
clads, and is the author of many interesting treatises on elec- 
tricity, thunderstorms, and electro-maguetism. Up to the time 
of his death he was engaged in preparing a work on Liectricity 
in Theory and Practice. His son now fills the post of resident 
civil engineer superintending the construction of the Spithead 








forts under Mr. Hawkshaw.—7Zimes. 
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RECENT PATENTS. 


Txe following specifications of completed patents 

are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 
(No. 1460, 8d.) John Emme, of Portland-street, 
Soho, patents a form of cartridge-extractor applicable 
to the class of breech-loading guns known as “ drop- 
down barrel guns,” both those suitable for discharging 
“central fire” or “ pin” cartridges. 

(No. 1462, 8d.) William Gibson and Edward 
Ellis, of West Hartlepool, patent a method of manu- 
facturing tubes or wire of iron or other metal direct 
from heated blooms or castings. For making wire, 
the “ billet” from which it is to be made is placed in 
cylinder, surrounded by a water t paar and is subjected 
to the pressure of a ram worked by hydraulic or other 
power. Oneend of the cylinder is tapered, and is pro- 
vided with a die through which the metal is forced by 
the pressure applied to it. For making cast-steel or 
brass tubes the process is similar, except that a tubular 
casting is substituted for the “billet,” and the die 
is provided with a mandril for giving the tubular form 
to the effluent metal. In some cases it is proposed to 
use the high-pressure steam generated by admitting a 
small quantity of water into contact with the heated 
metal, to force the latter through the dies. 

(No. 1464, 8d.) James Purdey, of Oxford-street, 
patents the application to breech-loading firearms of 
an indicating pin which shows whether the weapon is 
loaded or not. 

(No. 1466, 8d.) John Thomson King, of 4, Clayton- 
square, Liverpool, patents, as a communication from 
William Watson Grier and Robert H. Boyd, of Penn- 
sylvania, U.S., a machine for manufacturing twisted 
augers, drills, and similar articles. 

(No. 1469, 1s. 6d.) Goran Frederik Goransson, 
of Gefle, Sweden, patents an apparatus for charging 
blast furnaces. According to this plan the charges of 
ore and fuel, instead of being delivered direct into the 
blast furnaces, are carefully arranged in a charging 
vessel, which, when filled, is placed over the mouth 
of the furnace and its movable bottom withdrawn, so 
that the materials contained in it rest upon the top of 


the last charge with which the furnace was fed. When 
the materials in the charging vessel have sunk down 
into the furnace, the vessel is replaced by another, and 


soon. The object is stated to be to give an opportu- 
nity for carefully arranging the charges so as to pre- 
vent “ scaffolding,” or sticking of the contents to the 
side of the furnace. The patent also includes some 
arrangements for taking off the waste gases from the 
furnace. 

(No. 1470, 8d.) Baldwin Fulford Weatherdon 
patents, as a communication from Joseph Jean Marie 
Durand, Gentilly, and Celestin Pichoin, of Paris, a 
complicated arrangement of gas pyrometer, which 
could not be explained without reference to drawings. 

(No. 1471, 8d.) James Davenport Whelpley and 
Jacob James Storer, of Boston, Massachusetts, U.S., 
patent the introduction of the fuel and fluxes, or re- 
ducing agents, employed in metallurgic operations 
into the furnace in a finely divided state by the aid of 
the blast. According to one arrangement proposed, 
the powdered fuel and fluxes are fed into the central 
opening of the fan supplying the blast by means of a 
revolving brush working against the mouth of a hopper 
containing the mixed materials. 

(No. 1474, 8d.) John Gustavus Rollins, of Old 
Swan-lane, patents, as a communication from Alzirus 
Brown, of Worcester, Massachusetts, U.S., improve- 
ments in horse rakes, these consisting in an arrange- 
ment of levers and treadles for raising and lowering 
the rake, and in the application to the rake teeth of a 
transverse adjustable rope to prevent the hay, &c., 
raked from passing too far up them. 

(No. 1475, 1s. 2d.) David Thomson, of Old-street, 
St. Luke’s, and William Porter, of Lee, Kent, take a 
patent for improvements in the construction of chain- 
pumps and pump-valves. The chains of the chain- 
pumps are composed of links formed alternately of 
plates on edge and plates on the flat, the inner edges 
of the plates on edge being curved to suit the circum- 
ferences of the barrels over which they pass. The 
chains are — at intervals with pistons, each 
consisting of two plates holding the material forming 
the piston between them. The lower chain-barrel is 
plain or cylindrical, whilst the upper or driving barrel is 
suitably formed for giving motion to the chains. In 
the pump-valves included in this patent, the opening 
through which the water passes is covered by a piece 
of vulcanised india-rubber, or other flexible material, 
of such a size as to overlap the opening, this india- 





rubber being attached to the metal portion of the valve, 
which, when the valve is closed, is supported at a 
short distance from its seat so as not to compress the 
flexible material between it and the latter. 

(No. 1476, 10d.) George Green, of Ipswich, has a 
patent for improvements in the construction of 
the sound-boards and bellows-governing apparatus of 
organs, &c. 

(No. 1477, 6d.) Caleb Thomas Hill, of Pelsall, 
Staffordshire, takes a patent for casting rolls for rolling 
metals upon an axis of steel or case-hardened iron, in- 
stead of casting the necks or bearings in one piece 
with the rolls in the ordinary way. 

(No. 1478, 8d.) This is a patent taken by Sarah 
Jemima Boyle, of Ilford, as the sole administratrix of 
the late Thomas Boyle, of 3, Charing-cross, for an 
extraordinary mode of constructing ordnance. Ac- 
cording to this plan, the rear of the gun is perforated, 
the opening being closed by a valve or disc opening 
inwards. Says the specification: ‘ When the ex- 
“ plosion takes place, this temporary end or partition 
“ first receives the backward force of the gases which 
“have been generated in the process, and, resisting 
“ their passage in that direction, compels them to seek 
* an outlet at the mouth of the gun, and then instan- 
“taneously flies open and allows the air entering 
“through the breech perforations to rush into the 
“vacuum left in the rear of the retiring projectile, 
“‘ whereby the speed of the latter is accelerated, and 
“ the recoil reduced to a minimum or altogether pre- 
“ vented ”!, 

(No. 1479, 10d.) Richard Canham, of Ray-street, 
Clerkenwell, patents an arrangement of moulding ma- 
chinery which it would require the assistance of draw- 
ings to describe. 

(No. 1481, 6d.) George Spencer, of 6, Cannon- 
street West, patents a method of supporting the ends 
of railway bars, either by means of a short longitudinal 
bearer extending between the cross sleepers conti- 
guous to the joint, or by means of an additional cross 
sleeper placed under the latter. It is preferred that 
the fished form of joint should be retained. 

(No. 1487, 10d.) George Davies, of 1, Serle- 
street, Lincoln’s-inn, patents, as a communication 
from Emmett Quin, of Washington, U.S., an apparatus 
for feeding steam boilers. This resembles in principle 
some of the lubricators employed for supplying oil or 
other lubricating material against steam pressure. 

(No. 1489, 8d.) Thomas Woodward, of 10, Steel- 
house-lane, Birmingham, and George Fallows, of Lech- 
field-street, Birmingham, patent an arrangement of 
cartridge-extracter, chiefly applicable to breech-loading 
guns made on the Lefancheux system. 

(No. 1490, 8d.) Robert Maynard and Robert 
Maynard, junior, of Whittlesford, patent an arrange- 
ment of horse-rakes in which the power of the horse 
is employed to raise the rake at intervals instead of 
this operation having to be performed by hand. 

(No. 1492, 6d.) James Davenport Whelpley and 
Jacob James Storer, of Boston, Massachusetts, U.S., 
patent a method of removing dust and noxious gases 
from air by passing the latter through a chamber sup- 
plied with spray. In one form of the apparatus the 
supply of spray is furnished and the necessary draught 
caused by the use of what the patentees term their 
“combined draught and spray wheel.” 

(No. 1493, 3s.) This is another patent taken by 
James Davenport Whelpley and Jacob Jones Storer, 
of Boston, Massachusetts, U.S., and is for a process 
and apparatus for obtaining metals and saleable pro- 
ducts from ores and se it is particularly adapted 
for the reduction of sulphurets. According to this 
process, incandescant sulphurous ores are lixiviated 
whilst hot, immediately after rapid roasting in the pre- 
sence of oxygen, the ore being finely pulverised, in 
order to avoid mere superficial action. ‘The patent in- 
cludes the construction of furnaces of special form, and 
machinery for preparing the ore and feeding it to the 
furnaces. 

(No. 1496, 3s.) Isidore Delcambre, of Brussels, 
—— an arrangement of type-setting and distri- 

»uting machinery. 

(No. 1497, 3s. 2d.) This is a patent taken by 
Richard Boyman Boyman, of 2, Park-crescent, Stock- 
well, for machinery for hydro-propulsion. Mr. Boy- 
man’s specification 1s very voluminous, consisting alto- 
gether of seventy pages, and in it he makes a kind of 
historical statement of the various ideas and doubts 
which he has had on the subject of reaction propellers 
since 1847. He also avows a disbelief in the acknow- 
ledged formulz for calculating the resistance of vessels, 
and asserts that he has discovered that the “time of 
repose” of bodies is about the s45rd of a second, or, in 
other words, that any force acting on a body for less 





than that period of time will produce no motion. His 
apparatus consists of a kind of paddle-wheel working 
in a casing communicating with inlet and outlet pipes 
at the bow and stern of the vessel repectively, this 
wheel having floats which are projected through the 
circumference during certain portions of the revolu- 
tion, so as to act on the water, and are withdrawn 
during other portions. The radial movement of the 
floats is effected by a cam. 

(No. 1498, Sd.) Francis Hewitt, of Liverpool, pa- 
tents a mode of constructing stern-posts and rudders, 
so that the latter can be shipped or unshipped from the 
deck of the vessel. For an iron vessel, the rudder-post 
or “ main piece” of the rudder and the blade are formed 
in one piece, and the stern-post has lugs forged on it, 
which form the bearings in which the rudder-post turns. 
These lugs are slotted down the back to allow of the 
passage through them of the blade of the rudder whilst 
the latter is being shipped ; and when the rudder is 
in place, they come opposite spaces cut out of the blade, 
so that the latter does not interfere with the rudder 
turning in them. 

(No. 1501, 6d.) William Rochester Pape, of New- 
castle-on-Tyne, patents improvements in the method of 
locking and ~ahahlen the barrels of breech-loading 
firearms, made on what is known as the “drop-down 
barrel ” system. 

(No. 1505, 8d.) William Bayliss, junior, of Wolver- 
hampton, patents methods of connecting the horizon- 
tal bars of wrought-iron fencing to the uprights or 
standards. 

(No. 1506, 1s. 4d.) Hugh Schofield, of Colne, Lan- 
caster, patents improvements in weft-forks and the 
mode of making them. According to this plan, each 
fork is first forged between dies in an ordinary forging 
machine; the prongs are then cut by taper cutters, 
moved up and ious and partly round them ; and finally, 
the central part is finished by a special revolving-tool, 
the roots of the prongs and tail-piece being left 
semicircular. 

(No. 1507, 1s.) George Tomlinson Bousfield, of 
Loughborough-park, Brixton, patents as a communica- 
tion from Aaron Chambers, of North Providence, 
U.S., an arrangement of file-cutting machine which it 
would require the assistance of drawings to describe. 
The object of the invention is to shift the bed on which 
the file rests, so that the latter is cut uniformly over its 
whole surface. 

(No. 1509, 10d.) George Palmer Evelyn, of the 
Army and Navy Club, Pall-mall, patents an apparatus 
for propelling vessels, consisting of a single flap or 
float jointed to the end of a lever projecting from the 
stern of the vessel, and moved laterally or vertically so 
as to act somewhat in the manner of the tail of a fish. 
We much doubt if this is new. 

(No. 1513, 1s. 4d.) William Clark, of 53, Chan- 
cery-lane, patents as a communication from Leocadio 
Sciany Mantle, of Paris, an apparatus for showing 
the distance traversed by vehicles, and the time occu- 
pied by the transit. The indications are given by sand 
flowing into suitable receptacles, arrangements being 
provided for changing these receptacles at the end of 
each journey or hiring of the vehicle. 

(No. 1514, 1s.) Henry William Hire, Capt. R.N., 
and John White, of West Cowes, take a patent for 
constructing various parts of vessels so that they are 
available as life-boats in cases of emergency. The 
omg also includes arrangements for launching these 

oats. 

(No. 1515, 4d.) Edward Taylor Bellhouse and Wil- 
liam John Dorning, of Manchester, patent a method of 
making keys, cotters, spanners, and similar articles, by 
punching them out of metal plates by hydraulic power. 

(No. 1516, 1s.'2d.) This patent, which, like the last, 
is taken by Edward T. Bellhouse and William J. Dor- 
ning, of Manchester, is for improvements in the pumps 
of hydraulic presses, the objects of the arrangements 
proposed being to render the suction pipes of the pumps 
more accessible by raising the latter above the cistern- 
cover; to admit air instead of water to the suction- 
pipes of the pumps when a certain pressure is exceeded ; 
and to prevent the irregular wearing of the hole in the 
boss of the large driving-wheel employed to work the 
pumps by supporting it clear of the shaft on which it is 
placed, when the clutch connecting it to the latter is 
out of gear. 








THE INSTITUTION OF NAVAL ARCHITECTS. 
THE next annual meeting of the Institution of Naval Archi- 

tects will be held in London onthe 11th, 12th, and 13th of April 

next. 

Papers intended to be read, together with any drawings con- 

nected with them, should be sent to the assistant-secretary, 

No. 7, Adelphi-terrace, on or before the 21st of March. 
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THE RUMBLE ENGINE. 
To tHe Eprror or ENGINEERING. 


Dear Sir,—In reference to your remarks, I had expected to 
find you capable of conducting a controversy of a professional 
matter on its merits. In this | am disappointed. 

For the information of yourself ant correspondent “ A.,” 
allow me to state I neither know Mr. Sturrock or the works at 
Doncaster, or the works of the Yorkshire Engine Company, 
except by name, nor have I obtained designs from them, or 
SEEN ANY OF THEIR DESIGNS, and never had or required 
any information from either ; hence it is quite evident I COULD 
NOT HAVE COPIED, and should have been very sorry to 
have done so. The first I ever saw of their engine was in your 
journal, No. 54. ; 

In closing this controversy, 1 merely CHALLENGE you to 
publish the letter signed “‘ A Mechanical Engineer,” and for- 
warded to you through me. I am then content to let the matter 
stand on its own merits, and write no more unless I get a foe- 
man worthy the stee!. Faithfully yours, 

T. W. RuMBLE. 

5, Westminster-chambers, Victoria-street, London, 

January 18, 1867. 

[Was Mr. Rumble’s draughtsman, who made his drawings, 
ever employed at Doncaster? We believe we need not mention 
his name. Did he also write the following letter?—Ep. E. ] 


To THE Eprror oF ENGINEERING. 

Srr,—In perusing your comments upon the engine designed 
by Mr. Rumble, as also the letters which you have inserted coming 
from his pen, I am induced to write and make a few remarks 
upon the subject, being an engineer myself of many years’ prac- 
tical experience, and, in doing so, I wish it to be understood that 
my observations upon this subject are entirely free and unbiassed 
by any personal motives whatever. 

In the first place, my attention last week was directed to the 
engraving and particulars of an engine in Dg periodical, which 

‘ou say has been designed and now made for the Great Northern 
ilway Company, and in comparing that with that given by 


Mr. Rumble in The Engineer, I see a great similarity in most of 


the details, and have for proof sent you, with this letter, a com- 

tive table of the different parts, as mentioned in yours, of the 
Great Northern engine, as compared with Mr. Rumble’s. As re- 
gards the sandboxes, which you particularly allude to amongst 
the miscellaneous fittings, there is nothing either novel or 
striking whatever in their design, it being a very ordinary way 
of fixing and working them at the present time. 

I will, however, refer to the more a mang points you 
object to in those of Mr. Rumble, and seefwhat difference there 
is between them and the Great Northern engines (which you 
have taken, I presume, as a good specimen). 

The wheel base in Mr. Rumble’s engine is 18 ft. 6 in., viz., 
between leading and driving 9 ft. 6in., and between driving and 
trailing 9ft.; while in the Great Northern engine it is 18 ft. 
lin., viz., 9 ft. 7 in. between leading and driving, and 8 ft. 6 in. 
between driving and trailing. Now, taking a curve of 8 chains 
radius, as stated in Mr. Rumble’s letter, page 323, I find that the 
versed sine of Mr. Rumble’s wheel base is .973 of an inch, and 
the Great Northern one .921 of an inch, the difference being 
-052 of an inch—adimension which, in these cases, is impracti- 
cably small, or, to speak practically, Mr. Rumble’s engine would 
work round the same curves as the Great Northern ones, so that 
I have no doubt engineers would agree with me that if (as you 
say) Mr. Rumble’s engine is ‘‘too long and too stiff for the 
weight,” the same objection will also apply to the Great Northern 
Company’s engines, which ogee their engineer can explain. 

Then, as regards the brick arch in firebox, it is a known fact, 
corroborated by many years’ experience on the Great Northern 
Railway, that large brick arches, extending across the box, and 
carried up to within 2 ft. from the firedoor, have given the best 
results with the coal they use (viz., South Yorkshire) in their 
boxes, both for passenger and goods engines; and I believe I 
am correct in stating that they are used in those engines which 
you have described. I conclude, therefore, that your expe- 
rience must be deficient on that point, and, therefore, quite un- 

unded in making such a condemnatory assertion in regard to 
fir. Rumble’s engines. 

Again, in your remarks upon the size of the tubes in Mr. 
Rumble’s engines, I am quite at a loss, as well as others, 
to see what comparison you can draw between them and the 
old “ Rocket” (e¢ genus omne). It is well known that the tubes 
in the “ Rocket” were 3 in. diameter, and only six feet in length, 
while these in Mr. Rumble’s engine are 2} in. diameter and twelve 

Jeet in length—facts which require no comment; and I agree 
with his reason for adopting this size, and in which you, in your 
article dated October 19th last, to a great extent sar be 5 I 
have no doubt that, with a few years’ more experience, locomotive 
engineers will be adopting 2} jn. instead of 2 in. tubes for 10 ft. 
a 10 ft. 6 in. length, and 2,in. to 2$in. for those of greater 
length, as now suggested by Mr. Rumble. The minimum space 
which you propose, viz., §in., is certainly objectionable, it being 
a known fact that 2 in. tubes, placed this Setanes — and 
working at 150 lb. to 160 1b. per square inch, causes the plates 
to crack between tube and tube, thereby forcing the ends of the 
tube into an oval form; in fact, the tubes have taken that form 
without the plate cracking, on account of the space between 
each being so little. Seven-eighths of an inch is, no doubt, the 
least distance apart that should be used with economy for tubes 
of these dimensions and at these pressures. 

I certainly disagree with your suggestion of having tubes of 
Sourteen feet in length and 24 in. diameter, and think that a step 
backward, instead of forward, very long tubes and boilers of the 
Stephenson class, to wit, having been condemned years ago, even 
with 2} in, tubes, some of which, I believe, were built for the 
Stockton and Darlington Railway in 1848, or thereabouts. 

Then, as regards the weight of Mr. Rumble’s engines, you will 
see in the comparative table the weights of his engine com- 
pared with the Great Northern Coimpany’s engines ; and from 
what I can at present judge, I should be inclined to state that 
the weights on Mr. Rumble’s will exceed slightly those of the 
Great Northern on the driving and trailing wheels, as the mate- 
rials in the former are stronger and of greater dimension. I 
really do not understand why you raise an objection upon this 


point in regard to Mr. Rumble’s, for in making a comparative 
calculation, and assuming the weight of both engines to be 25 
tons on driving and trailing (that being the effective adhesive 
weight), the advantage is in favour of Mr. Rumble’s; for it ap- 
pears cylinders of 16}in. diameter are too small, working at 
160 Ib. pressure in the boiler, for the class of engine. 

The adhesive power, under the most favourable circumstances, 
we may take at 15,000 lb., and, assuming the steam to be cut off 
at $ths the stroke in full-gear forward notch, which, I believe, 
is very near the mark in this class of valve-gear,* it will give 
for the mean tractive power in the Great Northern Company's 
engine 11,5001b., and in those of Mr. Rumble 15,180 Ib., 
showing a deficiency in the former of 3500lb., while in Mr. 
Rumble’s they are almost practically equivalent. 

I cannot also avoid alluding to the transverse midfeather 
which is fixed upon the crown of the Great Northern Company's 
engines, and which, I think, upon careful consideration, is an ob- 
jectionable feature, inasmuch as the tendency at that part for 
sediment and incrustation will be great, and, unless constant and 
excessive care be taken in washing out and cleansing, &c., there 
will be.great danger-of collapse or of being burnt. 

I trust ar will forgive this rather lengthy epistle on these 
subjects, but my reason for so doing is that, seeing you have 
given asa — of an express passenger engine now built for 
the Great Northern Railway Company, which You also appear 
to sanction and approve on the one hand, and at the same time 
endeavouring to condemn one of a larger class, and in some 
points superior, appears very contradictory, I, along with many 
others of your readers, will be inclined to class you amongst the 
variable tribe; for we have examined, as far as it is possible, 
both these ~~ of engines along with the diagram, and 
the result has been in favour of those now designed by Mr. 
Rumble in preference to those designed and working on the 
Great Northern Railway. 

Hoping that you will in justice insert this letter, 

am, Sir, Yours very obediently, 
A MEcuanicaL ENGINEER. 

Manchester, Jan. 16, 1867. 


Table showing the working of the slide-valves of a Great 


Northern Company’s engine, fitted with 16 in. cylinders and 
24,%5 in. stroke. 























Outside lap of slide in 1} in. 
Inside do. ie oma none 
Length of ports ove ove 14 in. 
Width of steam ‘aie 1} in. 
Width of exhaust 34 in. 
3 |. Com- 
:| < |S| Steam | Exhaus' Slide 
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The front stroke is the piston moving towards the firebox. 


Comparative Dimensions of Express Mr. Rumble’s. G.N.R. 








Passenger Engines. iKtpm st i 
Diameter of cylinder ... 1 6 1 5 
Length of stroke ee eee 2 0 2 0 
Centre to centre of cylinders ... 2 6 2 6 
Diameter of piston-rod ee 0 38 0 2 
Centres of valve spindles _... . «£ & 
Length of boiler m oo oo LL 6 10 1 
Diameter ,, outside “ ne 4 1 8 10 
Thickness of barrel plates ‘ 0 & 0 4 

3 tube plate oo wv £ 0 4 
Length of firebox casing aoe : = € € 
Width 4, 4, at te Re a 
Height . * above centre 

line of boiler... eco ne 2 55 2 #5 
Inclination of bottom of box ... . = & 0 
Length inside firebox . see 6 2 5 74 
Height back ... ose 3 7 5 3 

Z > in ww cae & af 
From crown to centre rim of boiler... 0 11 £O 10 
Number of crown stays eco sixteen twelve 
Thickness of copper plates ... we O0 % O 4 

ra tube-plate oo s&.. &-8 4 
Length of smokebox ... eas ace 2 6% 2 6 
Angle-iron (smokebox to barrel) .. O 34 O 38 
Diameter of leading wheels... .. @ 4,2 

pa driving ,, 7 0 7 #29 
~ trailing ,, tae 7 0 7 0 
From centre of leading to driving > © 2.2 
‘a driving to trailing : = 2 
Total wheel base ove eee a 2a 6 18 1 
From centre of driving axle to outside 
frhosresing .o «w w«»« 2 9 1. § 
From centre of boiler to top of frame... 3 a. = a 
+“ rail level = 4 rj 4 
Leading axle bearing length... .. 0 9 O 104 
” diameter centre... ove 0 6 0 4 
+ os Oa es ang 0 7 «(0 6 
Driving and trailing axle bearing length 0 . & @ 
” diameter centre 0 6 0 6 
* ,» aoc8 ¢ Be 
Inside bearinglength .. «2 «. 98 5 O 5 
pa diameter mm w«w Se ee 
Crank bearing length ... ao“ ww Coons -& 
on diameter ~m « Seon es 
Throw of outside cranks i a a 
Number of tubes oss 86 167 
Diameter outside eos eee Oe ie 
* Seo diagram. 


Comparative Dimensions of Express Mr. Rumble’s. G.N.R. 
Passenger Engines. 
Heating surface in tubes... 679 905 
ie ergs 101 116* 
i, Pees > eee * ee 780 1121 
ft, in. ft. in. 
Centres of outside frames... ‘ne 6 66 6 4} 
Thickness of plates in frames... ... 0 4 0 4 
on wood packing «$e a ya oe 
Distance apart of inside frames ww  & £m 
Depth a ° 1 1 1 0 
Length of connecting-rod .. ws 7 0 8. 
» slide blocks ove 1 0 0 410 
Width of slide bars... : 0 2, «(0 2} 
Length of ports ove ° . 2 —_ 
Width of steam ports ... <n ‘ 0 1 0 1} 
» exhaust, ... ooo ° 0 af 0 4 
a ee ae : . & 
. . Top ... . 1 
Diameter of chimney 1 Beltecs ve 1 4 1 4 
a main steampipe... .. 0 38 O 3§ 
” branch _,, a00 ove =e eS 
From centre of leading axle to inside of 
PED ass as ae ee. 8S OAR 
From centre of trailing axle to inside of 
buffer-beam ... oe tte mo £. Oe of? 
Driving-boxes, inside ... brass brass 
” outside ove ‘ cast iron 
Leading axlebox ” ” 
Trailing ” eee ee ” ” 
Sandboxes untied from footplate .., yes yes 
Tender, contents in gallons 2700 2300 
Diameter of wheels se 4 © @ Ss 
Distance apart, leading to centre ..3: & ss 
- centre to trailing 6 2 6 6 
Total wheel base ee es oa «2 2 
From centre of leading wheel to outside 
of buffer beam oe oo oo we 2! Se 
From centre of trailing wheel to outside 
of back buffer beam... eee uw & FF, -& 
Thickness of frame plates... 0 4 0 4 
* wood packing 0 4 8 & 
Upper tank, length ... ~ 15 6 15 10 
: ee oe we. an Oe Oe ae 
es height at back ... ow 4 8 8 § 
- * front ... “ 4 2 8 7 
Lower tank, —— 0 ne gs 6+ @ & 
* Width «. ww oo 4 0 4 & 
a ee i. 2: fe 
Weight of Engine. ton. ecwt. ton. cwt. 
Leading — a oe et oe 
Driving » @w »* es 
Trailing ooo see oo 10 0 BD O 
Total... ove eee 35 0 385 0 








THE MAGNETIC ANTI-INCRUSTATOR. 
To THE Eprror oF ENGINEERING. 

Str,—I observe in your issue of the 21st of December, page 
471, a cut of a magnetic anti-incrustator made from my de- 
scription. The description I gave was extremely brief and 
general, omitting all details; yet I see nothing omitted in the 
cut which can be essential to the instrument, unless it be the 
Ee end of the stud projecting above the shell of the boiler. 

hether that is essential or not 1 do not know. 

On conversing with a man who has had a good deal of ex- 
perience with the instrument, I learn 

1, That it is essential to have the entire apparatus placed in 
dry steam. The effect is much weakened by priming to such an 
extent as to bespatter the instrument. 

2. That when the water is carried high enough to submerge 
the instrument, action entirely ceases, and the whole apparatus 
becomes coated with scale. 

8. That action is much more rapid and efficient in high- 
pressure steam of 90 to 100 1b. than in low-pressure steam of 
20 to 30 Ib. per square inch. 

4. That action is more rapid when the magnets are so placed 
as to be in the current of steam escaping from the boiler. When 
so placed as to be in an eddy, or quite out of the current, the 
action is feeble. 

5. In large boilers and in low-pressure boilers, when the 
action is languid, larger magnets and two or more instruments 
are found to be necessary, and, by the employment of several 
large “ batteries,” a satisfactory result bas been obtained in 
such cases. 

I should think Mr. Livesey’s instrument would be found too 
small, alone, in the boiler you describe. Otherwise, I do not see 
why it will not work well (unless the pointed stud be essential) 
if the above suggestions are attended to. 

You will have received mine of the Ist inst., with a drawing 
of the “battery” at work in this country, ere this meets your 
eye. Yours truly, 

New Bedford, Mass., U.S., Jan.7,1867. J. C. Hoap.ey. 








InstituTION oF MecHanicaL Encrngers.—The twentieth 
anniversary meeting of this Institution will be held in the Lec- 
ture Theatre of the Midland Institute, Paradise-street, Bir- 
mingham, on Thursday, 31st inst., at four p.m. The annual 
report of the council will be presented to the meeting, and the 
election of the officers of the Institution for the ensuing year 
will take place. The following papers will be read and dis- 
cussed at the meeting:—“ Description of the Paying-out 
Machinery employed in laying the Atlantic Telegraph Cable,” 
by Mr. George Elliot, of London; ‘‘On the Composition and 
Durability of Locomotive Boiler Tubes in reference to Coal- 
burning,” by Mr. George A. Everitt, of Birmingham. The 
members will afterwards dine together at the Exchange Rooms, 
adjoining the New-street Railway Station. 








* Including transverse midfeather of 6 ft. area. 
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SOCIETY OF ENGINEERS. 
W. H. Le Fevvne, C.E., F.G.S., F.R.G.8., President, in the 
Chair. 

Tas evening, Monday 21st inst., being the opening of the 
Session for the present year, the President gave the following 
address ; 

The Society of Engineers has at length attained such a 
position in the scientific world, that it cannot but afford 
gratification to those gentlemen who, some twelve years ago, 
united with the view of establishing it. One of the main 
objects of this society was to call together those various practical 
sciences allied with the engineering profession, and in this the 
society has met with the happiest success. It at present 
numbers amongst it members some of the foremost practical men 
of our time, and not in one branch of the profession alone. It 
may be said, indeed, that there does not exist a society with 
kindred objects possessing so many and varied elements of 
future success Within it. Amongst our members and council 
we have men of large experience in works of design, construc- 
tion and art, in boiler and marine engineering, electrical engineer- 
ing, iron shipbuilding, gas, ordnance, railway, and hydraulic 
engineers, inventors, and designers of some of the most yaluable 
processes of machinery employed in connexion with the arts and 
manufactures of our time. 1 ask myself to what elevation may 
not a society, pons such advantages as these, hope to rise. 
We must not forget, too, that favoured more than any associa- 
tion of a similar character, we possess the singular privilege of 
having upon our council the representatives of the leading 
scientific journals of the day. We had for our president last 
year a gentleman who had, for many years, been editor of The 
Engineer, and who now conducts the new scientific journal 
ENGINEERING, which is devoted to the objects of our profession. 
We have also the present editor of The Engineer upon our 
council, and the editor of The Mechanic's Magazine, who, in 
company with some of the older and more assiduous members of 
the society, may be said to have watched it from its cradle. The 
late lamented Mr. Parkin Jeffeock, whose life was so heroically 
sacrificed at the Barnsley colliery explosion was, as is well 
known, a member of our society. Should that spirit of fellow- 
ship, which pervades and links together such associations as 
ours, stimulate some amongst us to devise a means of providing 
against, or at least mitigating, these dire and almost measureless 
disasters, Mr. Jeffcock’s life will not have been sacrificed in vain. 
There no doubt remains much before us to be accomplished. 

Science is but a stripling let loose upon a world, beneath which 
the superstitions of ages are only gradually disappearing, ‘The 
idealism, the imagination, of one age becomes a transformed 
reality in a succeeding one. That idol of the mind, at one time 
one of the highest elements of fietion, communication and identity 
of thought without sense of distance, is at last woven into the 
web of life. To some of us this may seem but the beginning of 
the dawn, The elements of life, in short, are rapidly changing 
around us. If we are threatened with exhaustion in our coal- 
fields, nature sends us stores of vil, and science becomes handmaid 
to our necessities. We have facilities of transport and communi- 
cation unknown fifty years ago, The progress made in the 
various sciences fixes a remarkable character upon our times, 
the features of which can scarcely be measured without con- 
trasting ages at some distance from us. Let us consider Ame- 
rica, for instance, and imagine that vast territory starting with 
the manners of our times, and contemplate what they must be 
there, when they are at the sume distance from us that we are 
from antiquity. Within only fifty or sixty years we find that 
most of the leading arts and inventions, whose blending to- 
gether produces the features of our era, have had their origin. 
Notwithstanding that this is the case, the splendour that marked 
the dominion of Rome will not bear comparison with that which 
shall hereafter mark the period of British supremacy. In Rome 
we first perceive man fixing upon the material world the inspira- 
tion of great and imperishable ideas and inhabiting, as it were, 
for the first time his own world. "T'was here that Galileo pro- 
claimed that the earth moved through space; and that Michael 
Angelo adorned the massive structure of St. Peter’s. ‘These 
were engineers ushering in a reign of civilization and peace. 
Religion, science, art, literature, and progress then may be said to 
have blended into a form of life. It may be interesting and 
advantageous for us from time to time to divert, for a few mo- 
ments, from the consideration of those more practical duties 
which form the especial objects of our association, to take a more 
comprehensive view of those general foundations upon which 
society rests. It cannot be divested of interest to seek to discover 
the motives which may have led to the erection of the more 
stupendous works of antiquity. 

It is difficult to bring into association the monuments of the 
pagan world with the history of our own age, yet there is no 
doubt a link by which they may be united. In spite of the so- 
called practical character of our times, there are some circum- 
stances preceding all that has been accomplished, which take us 
hack to a period when, from our point of view, there was no 
civilisation at all. We seem yet only to survey nature from the 
windows of a palace, listening to the cadences of antiquity. From 
time to time some thought will flash over the mind, lighting up 
the foundations of the world, and startling us into recollections. 
There is always a certain vague history about the world we 
inhabit, to which the history of nature and of society must con- 
tinue to be subordinate; and it is yet reserved, perhaps, for 
science to bridge over this gulf of uncertainty. 

Nature may be said to hold in trust gifts intended to be be- 
queathed to us, but only conferred in proportion to our labour 
and experience in search of them. It is, therefore, our duty to 
endeavour to discover the interests we are seeking to perpetuate, 
as well as to prolong them to posterity. 

The invention of the locomotive has called an entirely new era 
into existence. The discovery of the mariner’s compass has 
knit all the satellites of the human race into one great family, 
as gravitation linked fagether all the planets of the universe. And 
when we consider the character of these great discoveries, most 
of which have transpired within the last century, we cannot 
shut ot from our thoughts that the destiny of mankind must 
be necessarily improved by every fresh conquest achieved over 
the worlds of nature and art. There is, indeed, a sort of majesty 
fringing the dawn of civilisation, bidding us to strive and hope. 


= 








It is now approaching two centuries since the discovery of 
applying steam as a motive force was made by the Marquis of 
ame A This discovery has since become the principal 
means by which all the leading arts and industries of our time 
is carried on. It has brought into existence a means of inland 
communication which, but for the gradual way in which it has 
entered into our system of life, would be thought marvellous. It 
is indi ble to the busi of the world that railways should 
be constructed through every habitable part of the globe. 
Having originated in our own nation, we at length see the loco- 
motive system extending on a large and comprehensive scale 
around us, and we shall, no doubt, yet realise some important 
improvements both as to the rapidity of transit and the distance 
to be traversed, either by improvements upon our present rail- 
way system or by a somewhat analogous system 0 locomotion 
to that at present in operation. 

Rivers offer no obstructions to railway intercommunication 
but such as have already been surmounted. At the present 
moment it is proposed to bring together nations hetween which 
there is a sea of twenty miles, and there would appear to be no 
substantial reason to consider this task impossible, either by the 
construction of a multiple span bridge or a subway across. Such 
a work would have a marked effect not only upon the nations 
thus linked together, but its results would be equally felt at the 
remotest distances between which communication was possible. 

With regard to the possible acceleration of the rate of transit, 
we have already upon trial a system of pneumatic locomotion, 
whieh may altogether revolutionise our railway system. It is 
even in its present undeveloped form discovered to be a most 
important auxiliary. It is singular with what a repetition 
of indifference discoveries of this nature seem to dawn 
upon us. It is in cases of this description, where investigation 
may be made on scientific grounds, that societies like ours 
should step in to give to the world the benefit of discoveries 
which otherwise might be put off for fifty or a hundred years, if 
not altogether lost. Now there could not be anything more im- 
portant to this country, considering the present condition of its 
railways, than the discovery of a quicker means of transit than 
that now in use. It is requisite that important changes should 
be made in the railway system in use amongst us, either by the 
legislature taking some interest in its behalf, or by some method 
of co-operation or amalgamation between the various companies. 
It might not be injudicious to invite the assemblage of a railway 
parliament or congress, so that substantial and profitable laws 
should be enacted for the control and management of the exten- 
sive system of railways which now aid so materially in the 
development and well-being of the nation. 

As railway engineering forms an important element of our 
profession, I would desire to take advantage of this opportunity 
of expressing some further views upon this subject. Referring 
to the past year, there are not many of us who can look back 
with pleasure to railways in existence or projected in_ this 
country. The failure of the legislature to place our railway 
system on a proper footing has been attended with the most dis- 
astrous results to the trade and industry of the country at large. 
Freedom of intercommunication belongs, as a matter of course, 
to the members of every social union. ‘The very idea of society 
implies intercourse, poms road is always one of the first objects 
of solicitude to those who quit their native land for a home in 
the wilderness. Our highways were of course free, with this 
limitation, that oceasionally, for the sake of the public con- 
venience, parties were allowed to expend money on their im- 
provement, for which they were permitted to indemnify them- 
selves by a toll. 

Railways are improved highways, and must more and more 
supersede them. ‘They are highways, however, that can only 
be used under regulation and control. 

The public safety, as well as the economy by which alone a 
railway can be made to yield a return for the expenses of con- 
struction and working, require that the passengers and goods 
shall proceed along it in trains of vehicles at certain fixed 
periods. ‘This difference between the highway and the railway 
renders it necessary that the latter should be placed under a par- 
ticular management, whether conducted by public functionaries 
or by those who have obtained from the legislature a cession of 
the lines with the privilege of indemnifying themselves by fares 
for the outlay. To Parliament, therefore, as the sources of the 
evil, are chiefly attributed the heavy calamities which the ex- 
travagant expenditure on railways has inflicted on the country. 
There is now indeed but one opinion among those who, from 
their position and acquirements, are looked up to as authorities 
in these matters, that the late panic in the money market was 
chiefly caused by the extravagant expenditure on railways. 

It was the heavy and constantly increasing drains of the rail- 
ways continued during considerable periods, and the infliction on 
the trade and industry of the country of a competition in the 
money market with shareowners whose engagements often 
rendered it neccessary for them to borrow on the most extrava- 
gant terms to avoid a total wreck, that led to the extraordinary 
rise in the rate of interest, which commerce was unable to 
support. When a rise in the rate of interest is caused by high 
commercial profits it is an unequivocal evidence of prosperity ; 
ut in this case the rate of interest actually exceeded the rate 
of profits. 

Por months and months no money was raised for the construc- 





tion of railways at a lower rate of interest than 10 per cent., and 
in many instances at least 20 per cent., and in some cases even a 
higher rate than this, was given. Now the ordinary profits of com- 
merce have usually been estimated under the least of these rates, 
and it is therefore evident that they cannot support an amount 


of interest at all approaching to10 percent. ‘The country could 
not supply capital in sufficient amount for the wants of the 
railways and the wants of trade and manufacture, and the 
consequence was that a serious pressure on the money market 
was caused, which far exceeded in severity anything before ex- 
perienced in this country. In ordinary circamstances, when 
profit falls, the rate of interest also falls; but the railway de- 
mand was altogether exceptional, and trade and industry could 
not carry on the struggle beyond certain bounds. 

The railway world has suffered largely from the distress it 
was instrumental in creating. No description of property has 
suffered more than railway shares from the derangement of the 
money market, owing to peculiar circumstances incidental to 





tailway shares. Even now that money can be readily obtained 
at low rates by persons of good credit and available resources, 
railway shares still remain in an extreme state of depression, 
It is believed that some of the companies had been paying divi- 
dends more or less out of capital. The immensity of the engage- 
ments into which many of the companies povemes § their inability 
to pray a series of calls for works which necessarily should be 
completed before they could become productive, led to a vast 
quantity of shares being thrown into the market, and all these cir- 
cumstances conspired to depreciate railway property to the lowest 
degree, Although we may now congratulate ourselves upon 
the monetary crisis being past, its effects will be felt for many 
years by the industrious classes, The mischief to railways was 
principally caused by the creation of debentures. Debentures 
are naturally only resorted to for raising money when it abounds 
and interest is low: when the rate of interest is high, railway 
companies are compelled to resort to temporary loans, and at 
such a time those who have advanced money on debentures 
naturally wish to have their money returned, and profit by the 
increase in the rate of interest ; and accordingly, during the late 
crisis, it is understood that many of the debentures were not 
paid off because the companies resolutely refused to comply 
with the demands of the holders. It might be expedient that 
the debentures, should be issued for longer periods, and required 
to be converted into shares at stated intervals to be named in 
the Companies’ Act. Such a method would possess consider- 
able advantages over that now in force. It would facilitate the 
closing of the capital account, and the public would get more 
easily at the real value of railway stock. 

Perhaps only a small portion of the capital is actually paying 
dividend, and owing to the low rate at which the debenture 
capital has been raised, the value of the shares becomes enhanced 
ina way which the general merits of the undertaking would not 
warrant. 

The difficulties in which railway companies are involved with 
the public would, by the issue of debentures in some such form 
as suggested, be more or less obviated. The public will not be 
satisfied until they have realised all the advantages resulting 
from the greater extent of our traffic, and the comparative 
cheapness with which railways may be actually constructed and 
worked in this country. ‘To the present defective character of 
our railway legislation may be attributed that the fares and 
rates are in England higher than anywhere else, the difference in 
many cases being greatly in excess, Owing to the same cause 
the cost of construction of some of our lines has been 
enormous. It is not unreasonable to consider that many of our 
railways could have been constructed for one-third less than the 
amount which has been expended upon them. It is obvious that 
a nation without railways is without an instrument of almost 
incalenlable power for abridging labour and facilitating the 
acquisition of capital, and must suffer greatly from the relative 
unproductiveness of its industry, compared with a nation pos- 
sessing railways. By bringing jand within our reach to which no 
access had hitherto been had, we may be said to have become 
possessors of large additions of territory, but these are advan- 
tages which we might have obtained in a much more profitable 
manner. We are now left to consider the question as to how 
we are to derive in future the greatest possible advantage from 
the improved means of communication which railways afford, 
It is a subject of the greatest interest to our profession, and 
to which 1 would call the attention of all those amongst us who 
are in any way interested in the solution of this difficulty. 

I would desire to call your attention also to a circumstance 
which has lately begun to assume a serious importance to us as 
engineers, and which promises to endanger one of the most ex- 
tensive of our manufactures, that is the production and manu- 
facture of iron. This has been carried on to such an extent 
now in Belgium that, after an interval of a very few years, the 
run of competition is altogether on the side of Belgian manu- 
facture. They successfully compete with the most extensive 
of our ironworks in England. As examples, I would men- 
tion that, during the progress of the Exhibition lately erected 
in Amsterdam, it was found that. while the earlier por- 
tions were being constructed that it was cheaper to import the 
ironwork from England; but before the works were completed, 
a considerable quantity of ironwork was supplied from Belgium 
and Holland, as it could be obtained at a lower price, and from 
that period to the present the competition has run hard between 
those countries and our own. In the new Pimlico Wheel Works 
in London, which, as may be known perhaps to most of you, 
was constructed by our firm, we had also to give way to the 
importation of ironwork from Belgium, and it is the case also 
with regard to some works we are now carrying out in India, 
where the ironwork is actually shipped from Belgium to London, 
and re-shipped to Bombay, at a less cost than it could be pur- 
chased from English manufacturers. I cannot but view these 
circumstances with regret and apprehension, and I hope that, 
before such a state of things is permitted to become more serious, 
some co-operation may be induced amengst our leading manu- 
facturers, so that this branch of our industry may not be alto- 
gether wrested from us. I mention these instances as facts 
which have come under iny personal observation and experience. 
We find one of our leading railway companies (the Great Eastern 
Railway) being provided with locomotives from France, which 
resulted after 4 competitive tender to which our leading firms 
were invited. The inroads of foreign competition have at length 
reached to such an extent, that one of our leading railway com- 
panies invited a French firm to compete with our manufacturers 
for the supply and erection of the ironwork of their terminal 
station in London. I cannot, therefore, but repeat that there 
are good grounds for the fears entertained with respect to this 
branch of our industry, and trust that these remarks may lead 
to some practical suggestions being made during the present 
session, with the view of* ameliorating the present condition of 
our iron manufactures. 

Concerning the productive arts and manufactures of our 
nation, we must not lose sight of the importance of the coal 
question. It is difficult to imagine that at the present time it 
should be necessary to consider this subject seriously ; but keep- 
ing in mind that we are annually raising in the United King- 
dom about 90 millions of tons of coal, and entering largely as it 
does into most of our manufacturing processes, we certainly de 
not pay as much attention to this question as it may merit. 
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The assumed quantity of coal in the coalfields of the United 
Kingdom is estimated to be 80,000 millions of tons, which would 
be exhausted in a little over 900 years at our present rate of 
consumption ; but with only a prospective increase of 2z millions 
of tons in the quantity annually raised, our stock would only 
last about 200 years. This may appear to be too speculative 
and hazardous to be taken into thoughtful consideration, but, 
no doubt, it is associated with a certain degree of significance, 

The diminished supply of coal would, of course, proportion- 
ste add to the cost of all our productions, and we should then 
be driven into a path of retrogression. The coalfields of America 
are stated to be thirty or forty times greater than our own, 

It has been sought lately to introduce the various bitu- 
minous deposits included under the generic term of petro- 
leum or earth oil, and to apply these substances to all the 
purposes of trade and manaheatune for which coal is now 
used in generating steam. Some important experiments have 
already been carried out by Mr. Richardson in this direction, 
under the sanction of the Admiralty at Woolwich, and, all 
cirenmstances considered, they were attended with favour- 
able results. It would, no doubt, be of immediate advantage to 
vessels bound for journeys extending over long periods to employ 
this substance instead of coal. There isan undoubted saving 
of space which could be appropriated for freight, besides the 
numerous advantages which would follow in a naval point of 
view if vessels conld be believed from the system of coaling. 

Further experiments, I believe, are in progress under the 
supervision of our Government authorities, but it cannot he de- 
nied that matters of this nature do not fare so well in the hands 
of the Government as in cases where they are brought into 
the market of the world through private enterprise. ‘The com- 
— evaporative power of coal and petrolenm when consumed 

y the method now under trial is nearly equal, taking into 
account the cost of the respective materials employed; but, no 
doubt, we may expect further improvements. The injection of a 
small jet of steam into the chamber where the petroleum is in 
combustion produces a very marked and singular result. Be- 
fore the steam is injected, the flame of the petroleum is dull and 
red, giving off large quantities of soot, owing to the imperfect 
nature of the combustion ; but on the application of the steam 
the flame changes to a white and vivid colour, the gaseous 
elements of the water entering into the combustion, and searcely 
any further deposit of soot is made, it being decarbonised by the 
elements added in the steam, The flame acquires four or five 
times its original magnitude, and the generation of steam pro- 
ceeds with much rapidity. It is to be hoped that discoveries in 
this direction will at last lead to the economical use of some 
other substance besides coal; for if we only took into accoynt 
the sad and fearful extent of the loss of life involved in obtaining 
it, it is questionable whether upon the grounds of humanity alone 
it does not become our duty to provide or seek some substitute. 

Some endeavours have been made to employ compressed peat. 
for many of the purposes for which coal is at present used, and 
itis found that a good gas even may be obtained by a mixture of 
one-third of cannel coal with two-thirdsof peat. A more important 
use to which this substance has been applied, and where it has 
perhaps more completely succeeded, has been discovered in its 
application to melting purposes in the foundry. Considering 
the important changes which have lately been introduced into 
most large foundry establishments, it is all the more difficult 
to account for their production being superseded. 

T cannot refrain from expressing an earnest hope that an entire 
change will be made in the system of mining operations carried 
on in this country, which will make us strangers to such dis- 
asters as those of the late Hartley, Barnsley, and Oaks colliery 
accidents. 

In relation to the question of colliery accidents it seems 
singular that the material of which the Davy lamp is made has 
not been employed in mines in any other form than that of a port- 
able lamp subject to accidents of various kinds. It would be 
probably worthy of trial, whether this material could not be em- 
ployed to much greater advantage in the form of large chambers 
divided into compartments, within which numerous lights might 
be enclosed, and prevented under any circumstance from being 
exposed to contact with the surrounding air. It would be 

ssible by some system of this kind to light up mines by gas 
ight, und so to supersede the use of the Davy lamp by dis- 
tribution amongst the men. ‘To secure the safety of those en- 
gaged in mining operations it has been proved beyond doubt that 
the number of shafts should be increased. Should this en- 
forced by the legislature, it would no doubt greatly tend to the 
preservation of life, as, in the event of any casualty occurring, 
the diffusive energy of the atmosphere would more readily come 
to the relief of those not immediately sacrificed, and restore them 
to consciousness. 

The extensive improvements which are now in course of com- 
pletion as to the facilities for producing large quantities of iron 
and steel in the northern district of the kingdom is in some 
measyre owing to the large demands made for these materials 
on account of improved systems of naval architecture lately 
introdue:d into this country, 

We are now more strongly impressed than ever with the 
advantages of iron and steel in place of wood in the structure 
of ships. After thirty years’ practical experience, the only ob- 
jections which can be raised against iron ships are the liability 
of the bottoms to foul by the adhesion of vegetable and animal 
substances, and the derangement of the compasses by the local 
attraction of the iron in the hull. The advantages an iron = 
possesses over those built of wood are numerous. Superior strength 
more certainty in the quality of material, greater durability, re- 
duced weight, less cost, and more carrying capability. As iron 
has superseded wood for ships in consequence of the many adyan- 
tages it possesses, the question for our consideration is whether we 
should nat employ steel in place of iron. We may assume the ten- 
sile strain of iron would bear half the strain of steel; this would 
show that nearly half the weight of steel might be adopted as an 
equivalent for iron ; and considering it commercially, the price of 
Bessemer steel plates at 20/. per ton, as compared with iron 
plates at 10/. per ton, a considerable saving might be effected by 

svessel being able to carry additional cargo equal to the in- 
creased difference of weight without additional cost. _ 

The lighting of our cities and towns is a subject which, I may 





say, to a certain extent affects many of our members, as this 
society includes some of the leading gas engineers of the present 
time, and it is of singular importance, when viewed in con- 
nexion with the exhaustion of onr coal fields, as we are told 
that in lighting our metropolis alone there is an annual Joss 
of over 100,000 tons of coal; this loss being occasioned by the 
leakage of the gas from the mains and in varlous other 
ways. Within the last few years the manufacture of gas has 
been greatly changed ; clay retorts are now in general use, the 
residual products have become utilized, and what was formerly 
a loss has now become a gain to us. As our coal fields become 
more and more exhausted it is certain that the attention 
of all the members of our profession and of the public should 
he directed to the economy in the manufacture, and the working 
of our existing gasworks. 

We might appeal to Parliament to aid us in carrying out a 
system which will result in a diminished leakage, a greater pro- 
fit upon the residual products, and a diminished profit on the 
capital employed. 

It has been sought to bring into operation means for genera- 
ting gas for lighting purposes by decomposing water, and by 
various other means; but none of these processes have been, up 
to the present time, attended with success. More latterly a 
system has been proposed for extracting gas directly from the 
atmosphere, and further experiments in this direction are being 
carried out, which we trust may result satisfactorily. 

The future water supply of our towns is a subject for our 
earnest consideration. Comprehensive measures have been laid 
before the public by some of the leading engineers of the day 
for the supply of our largest towns. It is certain than an entirely 
new or an additional supply of water must be had, and the 
sooner the better. 

It is desirable that Parliament in dealing with this question 
should consider it as affecting the whole of the towns and cities 
in this country, as we may hereafter find that our metropolis 
has a pure and abundant water supply, and towns in the 
immediate vicinity of the source of fen. 0 will have to depend on 
bodies or corporations who have no interest beyond the particular 
town or city they represent, 

A general scheme ought to be devised for supplying the future 
wants of all the large towns and cities in the island of Great 
Britain with pure and abundant water supply. 

Considering the enormous losses which we continue to suffer 
from the ravages of fire, we cannot but come to the conclusion 
that up to the present moment we have only arrived at very in- 
adequate means to cope with this destructive element. The loss 
of life and property by fire seems rather to augment than 
diminish. Without reference tothe deplorable loss of iife occa- 
sioned by colliery explosions, almost a thoysand liyes are yearly 
sacrificed by fires of ordinary occurrence, and the annual loss of 
property is considered, upon an average, to exceed two millions 
sterling. These are facts grave enough to demand our most urgent 
attention. It is demonstrated beyond all doubt that, after a tire 
has reached a certain stage, the application of water tends to 
spread instead of limiting its ravages, It is evident that this 
must be the case in conflagrations arising from inflammable oils 
and substances resembling them in property. One of the 
greatest disadvantages attending the use of water for the ex- 
tinction of fire consists in the impossibility of directing it to 
the seat from whence the principal danger of, extension pro- 
ceeds, The flames in most gases decompose or convert the 
water into steam before it can reach the body of material in 
combustion, and consequently it can only be advantageous in 
protecting to some extent surroynding property by copious satu- 
ration. ‘his is in some cases as destructive as fire itself. 
Whiat we require before any advantage can follow the applica- 
tion of water to the extinction of fire is the suppression of the 
flames, so that water might be afterward directed upon the 
red-hot embers with successful results. The quick dissemina- 
tion of flame is the only dangerous element to contend against 
in outbreaks of fire, as it involves every combustible body 
within its reach. Some years ago a means of annihilating 
fire was introduced into this country in the form of a machine 
known after the inventor’s name. Some such system as 
that embodied in “ Phillip’s fire annihilator” would seem 
to be the only way of placing in our hands an agent 
enabling us to effectually arrest the progress of flame upon 
its immediate outbreak, 

The principle of the fire-annihilator was to exclude the access 
of the atmosphere supporting and aiding combustion by the 
sudden generation of large volumes of vapour in the vicinity of 
the material on tire. This vapour, being directed through a hose 
into a chamber filled with flames arising from the burning of 
inflammable substances, caused their almost immediate subsi- 
dence, and the burning embers remaining were extinguished 4 
water. Vapour, having something of diffusive properties, will 
seek out the locality of a fire should it be hidden, as in the case 
of a fire occurring in the hold of a vessel, whereas water must 
flow in abundance over parts where there is no fire raging, and 
its application is in such cases useless, 

The fire annihilator obtained a wide reputation, and was 
practically and successfully adopted. All the vessels chartered 
by the emigration commissioners were compelled to have a 
certain number of these machines on board. ‘The system was 
approved by Brewster, Arago, Faraday, Glaisher, Dumas, 
Herschel, and Liebig. 

From some unexplained circumstance, this invention has 
passed away from public attention. The insurance system, 
was apparently brought to bear against its progress, aris- 
ing from the impression that without fire there is no risk, and 
without risk no insurance, and aided pooeiny by other cir- 
cumstances, the fire annihilator in its earlier form is no 
longer known. A modification of it has lately been in- 
troduced under the title of the Extincteur, which, however, 
does not seem to have those features which led the original 
fire-annihilator to have so much attention bestowed upon it by 
men of scientific research. It isto be hoped that some effectual 
means may speedily be discovered to afford protection from the 
ravages of this dangerous element. It is lamentable to reflect 
that we are at this moment liable to a repetition of the cir- 
cumstances which attended the destruction of the late church 
at Croydon. This seemed like a voluntary sacrifice made 





to call the attention of the scientific world to the unguarded 
situation in which we are placed with respect to disasters of 
this nature. We have to add to the list of catastrophes arising 
from fire recently, the destruction of a considerable portion of 
tie Crystal Palace, at Sydenham, involving a loss to nearly the 
extent of a quarter of a million. 

It was stated that owing to the severe weather which existed 
in the locality and direction of Croydon Church at the time, and 
the impassable condition of our roads, no aid could be brought 
to the spot in which the fire wus raging. 

Sanitary engineering has not yet sufliciently impressed itself 
upon our own profession, and I cannot but wish all our engineers 
would exercise their skill and influence in pointing out the 
necessity of devising the best scheme, irrespective of cost, 
for the drainage of our large towns and cities. The diffi- 
culty is an increasing one, and alarming to all thinking minds, 
The population of our large towns and cities increases daily. 
The sanitary measures which have already been carried out in 
some of our towns have had a most marked improvement in the 
health of those places, but they have, at the same time, materi- 
ally detesiarated the watercourses of the country, many of 
which, after receiving the abominations attendant on sewage, 
are used as the only source of water-supply to large popula- 
tions. From a paper read before this society in session 1865, we 
were informed that a quarter of a million of money has been 
made out of a portion of the sewage of Edinburgh, and that 
every acre of land under its influence produces ten times the 
amount of the average of agricultural land in the country. The 
question of the drainage of our large towns will come under the 
consideration of Parliament during the ensuing session, as the 
conservators of the river Thames have introduced a bill with a 
view to prevent all sewage matter flowing into the Thames; and 
if this measure becomes law, it will be a precedent which will 
affect all the rivers and streams in this country, and no doubt it 
would be far preferable that Parliament should interfere, and 
legislate on this important subject. 

The character of prevailing architecture cannot fail to be of 
interest to a society like ours. We have still to regret the 
absence of anything like conformity in the several practices of 
architects and engineers, and no doubt the character of our 
nation, judged by its architecture alone, would not stand very 
high. We have, of course, no modern undertaking which for 
style could be compared with Westminster Abbey or Saint Paul's. 
The more we go back into the architecture of our country, the 
more grand and refined it seems to stand out. We have at length 
reached no style or character of architecture at all. I consider this 
to arise in a great measure from the attempted estrangement be- 
tween professions which are analogous, and the failure of modern 
architects to accommodate their po ao to the progress of engi- 
neering science. A system is now being extensively adopted 
with regard to modern buildings which may be called, more or 
less, a system of iron architecture. The immense gain in 
strength and durability, in buildings where this material is em- 
ployed, is undeniable. Architecture is the science of building, 
and therefore the engineer, to an iron bridge or other structure 
in which iron is employed, is as much an architect as the de- 
signers of gothie structures with stone roofs, flying buttresses, 
and pinnacles, Oonsidering the Church of St. Peter, at Rome, 
and the Cathedral of St. Paul’s, and other so-called architectural 
works from a constructive point of view, it will be found that 
what is now called civil engineering was exercised by the archi- 
tects of these structures in a very great degree. They built 
with the materials convenient to be used, according to the 
locality of the structures, and their works have remained com- 
manding and imperishable. Until it is conceded that there can 
be but one science of building, we cannot look forward to any 
works likely to deserve our own admiration or the admiration of 
others. It is apprehended that out of the numerous designs 
lately submitted to a committee of selection with the object, of 
improving our present National Gallery, or erecting a new one, 
that not one of the designs sent in is likely to be adopted; 
whereas, had the co-operation of some of our more eminent 
engineers been enlisted in this undertaking, there is no doubt it 
would have tended greatly towards improving the nature of the 
designs, and the results might consequently be expected to haye 
been more favourable. 

Concerning works now in progress, I cannot but revert to the 
magnitude by which many of them are characterised. There is, 
first, the Thames Embankment, one of the most useful and 
needed undertakings ever attempted in the metropolis. Its eon- 
struction, as far as it has as yet proceeded, has led to a sensible 
improvement in the state of the river Thames, which was fast 
becoming a stream of poison and pollution, owing to wilful and 
long-continued neglect. We have seen within the last few years 
too gradually rising, as it were, out of this river, numerous 
costly and substantial bridges, some partly of stone and iron and 
some altogether of iron. ‘The metropolitan inner circle of rail- 
ways is rapidly approaching towards completion, and must be 
regarded as the most extraordinary exponent of modern progress. 
It will afford incalculable relief to our passenger traffic in the 
metropolis, while it may be said, at the same time, to extend the 
boundaries of the city by rendering outlying distances easily 
accessible. The Charing-cross and Cannon-street terminal 
stations have been erected within the last few years, and there 
is at present in course of construction a roof for the terminus 
of the Midland Railway in London, which will exceed the 
dimensions of any roof yet erected. Amongst modern inroads, 
we have to announce the usurpation of the Thames Tunnel by 
the locomotive. 

During the past year considerable attention has been bestowed 
on the science of aéronauties, the department relating to the 
mechanical expedients and inventions for facilitating aérial navi- 
gation, and obtaining or aiding a change of locality at the will 
of the aéronaut, is a subject of great interest to the engineer. 
As railways have superseded our highways, I cannot but think 
that aérial navigation may at some future day supersede our 
railways. 

The act of flying is purely a mechanical action, and it seems re- 
markable that no correct demonstration has ever been given of 
the combined principles upon which flight is performed. 

The ascent of the first aérostat in France, no doubt, excited 
much ridicule; but how many apparently ridiculous thiags have 
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been overcome, and of what signal use they are to the pre- 
sent age? 

As engineers engaged in carrying out works in all parts of the 
civilised world, it is very desirable that a universal system of 
weights and measures should be adopted. The permissive Act 
of Parliament of 1864, which has legalised the present standards 
of measure decimalised and also the metre, has now become a 
vital and urgent question for our consideration, on account of 
the number of circumstances affecting it. Iam in favour of 
adopting the metre as our standard of measure in consequence 
of its adoption by so many countries, and, en on ac- 
count of the great advantage that would attend the universal 
use of the same system. The metre was determined by measur- 
ing a portion of a quadrant of the earth’s polar circumference. 
The inch was defined by Act of Parliament. The length of 
either the metre or the inch may be equally verified, so that in 
this respect there is no choice between the one or the other. 

The metre is the standard most extensively and influentially 
in use, and consequently involves the least alteration of existing 
measures. The metre is in use throughout the French empire, 
Belgium, Holland, Italy, Spain, Portugal, Greece, Brazil, Peru, 
Chili, Mexico, and other countries in America. 

The inch is in use throughout the British empire only, so that 
the change to the metre as a universal standard can be practically 
carried out by our adopting the metre, not only as a permissive, 
but as a compulsory measure iu this country. 

The training of the more youthful branches of our professiou 
is a subject of paramount interest to our society. Indeed, 
the origin, rise, and progress of this society is attributable to 
the co-operation of some of the earlier students of the Engi- 
neering College, at Putney, who could not perceive any favour- 
able opportunity of advancing in their profession by following 
out a course of collegiate instruction. The Engineering College, 
at Putney, was established with a view to prepare and train the 
student in the art and practice of an engineer, so that at the 
expiration of his term of pupilage he would be duly qualified 
to enter upon the duties of his profession. ‘Those qualifications 
which are necessary before one can undertake the responsibity 
attacked to an engineering appointment can never be satisfac- 
torily acquired by a theoretical course of instruction alone, and | 
would call the especial attention of those younger members of 
our profession—I would desire to make all those in any way in- 
terested in this subject, sensible of the advantages which would 
necessarily follow a punctual and regular attendance at all our 
meetings. ‘ : ‘ “ 

The practical information which is elicited during the discus- 
sion of papers read, and the great variety, as well as valuable 
character of many of the subjects treated of, would form an 
essential part of the education of any engineer. As members 
of the Society of Engineers, we ought to devote some portion 
of our time to the students who will eventually succeed us in 
our profession, and try to remedy the defects now existing in 
their training and course of instruction. I may state that from 
my own personal knowledge, having a number of assistants who 
have been educated in engineering schools and colleges on the 
Continent, I find that their education prior to their coming into 
an engineer's office, has not been neglected, and that they have 
a far greater knowledge of the elementary parts of our profes- 
sion than the students educated in this country. To remedy 
this I should suggest that all students desirous of joining our 
profession should go through a complete course of instruction, 
extending over two years, at some school or college specially 
adapted for the purpose, including the following subjects: 
Mathematics, mechanics, hydrostatics, the theory and practice 
of machines, including the steam engine and its applications, 
the theory of railroads, the theory of construction, theoretical 
and practical chemistry, experimental er descriptive 
geometry and machine drawing, geology, mineralogy, practical 
perspective, and surveying. — i 

This question is of vital importance to our profession, and I 
trust will receive some consideration at your hands, as I view 
with regret the employment of many assistants, educated in 
foreign schools and colleges, in the offices of the leading members 
of our profession. : ; 

Our profession no doubt, has a considerable influence upon the 
civilisation of our time. Domestic architecture, which is one of 
the earlier indications of improved social changes, is indebted to us. 
Then we have the development of railways to consider; the 
construction of harbours and docks for our shipping; the manu- 
facture and distribution of gas; the purification and supply of 
water; the drainage of our large towns; the construction of 
bridges, iron shipbuilding ; agricultural machinery ; telegraphy ; 
the improvement of ordnance and other defensive implements 
of war, and all those aids to progress which compose the 
features of particular eras, or mark the character of nations, 
Where the arts of peace predominate, the tranquillity of 
kingdoms must remain secure. It is owing, no doubt, to 
the extent of our manufactures and_ enterprise that the 
prosperity of our nation must be chiefly attributed. Those 
undertakings arising from the co-operation of business-men 
have contributed largely towards establishing the reputation 
of our country ‘There are certain disadvantages, however, 
allied with our systems of local government which it should 
be our aim to eradicate. They are the cause of very consider- 
able public inconvenience, and in many cases expose us to 
the ridicule or astonishment of our contemporaries. 

Our metropolis, containing a population of 3,000,000, has been 
for nearly a week in a helpless state of inactivity in conse- 
quence of the inefficient means we have at our disposal for 
clearing away the snow, and the utter want of system and care 
in the paving, lighting, cleansing, and traffic arrangement is 
well worthy of the attention of our profession. The snow might 
be removed at night by means of ——_ and rapidly 
melted by heat at convenient places. ‘The relaying of our 
pavements and streets might be effected by improved machinery, 
and a diminution of time and inconvenience would thereby ensue. 
The introduction of subways, as suggested by the Metro- 
olitan Board of Works, would tend to prevent the inccessant 
freaking up of our main street. The lighting of our public 
sgrace to this city; the design of our 
lamp-posts and lamps are neither novel or elegant; our finest 
streets are in comparative darkness as soon as the shops are 
closed. The cleansing of our streets is effected by means 
of manual labour at the most inconvenient hours of the 
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day; the watering-carts lay the dust, and, raising mud ankle 
deep destroy the macadam, create dirt, bespatter our persons 
and carriages. The encounter of the mud cart and its two or 
three attendants complete the delights of a summer day’s 
walk, ride, or drive in town. 

The traftic arrangements in our streets in the ‘metropolis 
mnst shortly receive attention, as we are informed from statistics 
obtained that more accidents and loss of life takes place in the 
the streets in our metropolis, than on the whole of our railway 
system in the United Kingdom. How is this occasioned we 
may naturally inquire? the immensity of the traffic might be 
relieved by employing the present area of our streets in a two- 
fold manner, viz., by constructing subways for traffic under or 
above our existing streets. 

The grave and lamentable accident on the ice ia Regent’s 
Park is attributable to that negligence, which in some 
form, continually endangers the public safety. It would per- 
haps be advisable to remove the systems of local government 
which now control matters connected with the convenience and 
safety of the public by substituting some scheme of centralisa- 
tion. Thecharacter of our public works, too, has long been the 
subject of severe comment. The operation of the numerous 
vestry boards in our various parishes is inefficient. Whether the 
condition of our streets is owing to the incompetency of the 
vestries as they are at present constituted, or whether the sys- 
tem under which their operation is carried out is inadequate, it 
is manifest that the public at large have at present to endure 
the most unreasonable perils. 

After the construction of new streets of houses, the roadway 
is allowed to remain in a most objectionable and dangerous 
state for a long period. It is not uncommon to observe 
a street of large and well-built houses through the road- 
way of which none but an army in sight of a besieged capital 
would pass. The anomaly is that, during the time that this 
condition of the roadway continues, the vestries are receiving 
rates for the object of its improvement. In cases where property 
is chargeable in perpetuity, for purposes of cleanliness and re- 
pair, it would be advantageous, and unattended with difficulty, 
to procure a large sum for carrying out the requisite work, to be 
afterwards refunded out of the rates. The condition of the 
dwellings of our labouring population has, under the obscure 
operations of local boards, become a subject of national reproach. 

It is to be hoped that, under the auspices of our present 
premier, who recently stated that he was warmly interested in 
this subject, some important steps may be made to remedy the 
condition of the dwellings of the poorer classes. If property has 
its duties as well as rights, there is at present a pressing claim 
for their performance, and a wide scope for their exercise. 

The application of sewage as an auxiliary manure in agricul- 
ture remains yet a matter of scientific investigation as to the 
more advantageous system of its adoption. Whether its re- 
sultant elements should be applied to the land, or the land left 
to absorb and select them by decomposition, seems not yet to be 
decided. The properties inherent in the various vegetable 
growths have not yet been mastered by scientific analysis beyond 
the reduction of already formed vegetable substances into the 
separate elements entering into their composition. 

Irrigation and the utilisation of sewage must be considered in 
connexion with the cultivation of the soil, and when we find in 
land fertilised with a small quantity of sewage the amount of 
produce quadrupled, it is a matter of surprise, and I may say 
regret, that our profession should have been so backward in im- 
pressing on the public the advantages of a system of utilisation 
of matter which has hitherto been a nuisance. 

The application of steam power to the cultivation of the “soil 
has been attended with many difficulties, owing to the want of 
capital in agriculture, and the doubts as to the efficiency of 
steam cultivating machinery, which the want of mechanical 
knowledge induces, leave little room for wonder at the slow pro- 
gress of its adoption. 

By thoroughly carrying out the system, definite calculations 
can be made as regards the cost of working a farm, and time, 
the great point in all business, but more especially in agricul- 
ture, will be economised, and from the increased force at the 
farmer’s disposal, he will seldom get behind-hand with his 
labour. The drainage will be much more efficient, farming will 
become a business into which business men may enter with 
safety, as it will be a profitable and Safe investment. 

We can only hope that engineers will devote their time 
and attention to improving agricultural machinery, so as to 
reduce manual labour to as small an amount as practicable. 

Inventors and inventions subject to the patent laws of this 
country labour under many disadvantages. They are supposed 
to have the privilege granted by the State of a monopoly for a 
period cf fourteen years, to reap whatever pecuniary benefit 
might be derivable from their invention; but it need hardly be 
stated that this is not the case, owing to the incomplete 
nature of the information afforded by the Patent Office as to 
the novelty of inventions. 

An inventor after having, with great expenditure of time, 
trouble, and money, perfected his invention, goes to the further 
expense of having a complete search made among the patent 
records, to ascertain the fact that his invention has not been 
ae before, and this search proving satisfactory, he applies 
or his patent. No sooner, however, has a description of his 
invention appeared in print than he is informed that the iden- 
tical invention has previously been made and commercially 
used, though not patented or made generally known; thus the 
patentee finds himself in the position of having spent his time 
and money to no purpose, with out having any possible means 
at his command, whereby he might have obtained the in- 
formation before taking out his patent. It is to be hoped that 
some substantial improvements in our patent laws may be car- 
ried out during the current year. 

It is important that we should not underrate the practical 
value of our telegraphic system; for notwithstanding the ineffi- 
cient administration from which it occasionally appears to suffer, 
it forms a substantial instalment towards our future progress. 
The many improvements which resulted from the successive 
endeavours made to submerge the Atlantic cable will, no doubt, 
finally be incorporated with our general system of telegraphy. 
The unsuccessful attempts to accomplish this great design began 
to undermine public faith in a most essential branch of this mar- 
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vast oceans and seas. The subtle element of electricity has been 
brought down from the (clouds, and made to enter into the 
economy of social life. Its operation is not confined within the 
limits of our telegraph system, but aids in the most wonderful 
processes of chemical analysis, and has already become a valuable 
auxiliary in connexion with some of the fine arts. Its latest 
application in spectra] analysis is one of considerable importance 
to us, and will undoubtedly be carried out to a much greater ex- 
tent. By this remarkable — of electrical combustion, we 
are enabled to perceive the decomposition of the various metals, 
and considerable light has been thrown upon the causes which 
assign to them such dissimilar properties. By its means, also, 
we are abled to ascertain the velocities of shot. It has been 
found practicable, by the aid of the spectroscope, to determine 
at what moment to arrest the progress of the conversion of iron 
into steel by the Bessemer system, and it has aided, with more or 
less success, towards a philosophical inquiry inte the constitution 
of remote planetary bodies. 

The «pplication of the kindred and beautiful science of photo- 

phy is widely employed in the service of mankind. Per- 
aps amongst the greatest triumphs of modern art must be 
reckoned those singular me age of the moon, which have 
been brought down to us by the aid of photographical science. 
It has also availed us in reaching those i ible height 
where the mysterious records of antiquity is inscribed, and the 
solemn pages of the world’s ancient history is being translated 
to us by its assistance, 

I must not omit to mention that this science is becoming of 
extensive practical use to our profession. It affords us a very 
remarkable means of viewing and placing permanently on record 
the rate of | vy made in connexion with our various under- 
takings, and I should be glad to see soon added to our 7 
a large and extensive series of photographs of works execute 
and in progress. 

I cannot conclude my observations without making reference 
to the approaching exhibition in Paris. Our age has been one of 
Exhibitions, and therecan be no doubt that they have a great 
influence upon the education of the people. Our own Exhibi- 
bition in Hyde Park ushered in a new order of ideas. All the 
inequalities of nature were then for the first time brought 
under one vast roof for contemplation, and those who 
had not made a journey round the world had an op, rtunity 
of witnessing the products and manufactures of all its nations. 
Since then there have followed Exhibitions in New York, Paris, 
Dublin, Florence, Munich, and Holland. Our Prince Consort 
was the first whose genius called all the various races of man- 
kind into society. The words uttered by him at the period of 
our first Exhibition have gradually become the faith of all the 
civilised nations by which we are surrounded, and their in- 
fluence will continue until the aspirations from which they 
originated are more or less fulfilled. ‘‘Gentlemen,” said the 
prince, “ I'conceive it to be the duty of every educated person 
** closely to watch and study the times in which he lives, and as 
“ far as in him lies to add his humble mite of individual exer- 
“ tion to further the accomplishment of what he believes Pro- 
“ vidence to have ordained. 

“ Nobody, however, who has paid any attention to the particu- 
“lar features of our present era, will doubt for a moment that 
“ we are living at a period of most wonderful transition, which 
“ tends rapidly to the fulfilment of that great end to which in- 
“ oe all history points—the realisation of the unity of man- 
“ in ? 

Let us then be guided by these sentiments, and recognise that 
in the fulfilment of these hopes we are daily acquiring the co- 
operation of the wonders of nature and science, which has at 
length united the Old and New Worlds, and in view of these 
triumphs, we cannot fail to perceive that it is reserved to us to 
take the initiative in all that may tend to advance the welfare 
and glory of mankind. 











A NEW DANGER TO THE MONITORS. 
To THe Eprror or ENGINEERING. 


Srr,—In reading your abstract of Mr. Bourne’s paper on 
“Ships of War,” 1 was struck by a strange idea. Most likely 
one of your correspondents (if you think this worthy of your 
ae gee ge will show me that my idea was not only strange, 

ut rather absurd. 

I thought the buoyancy of a monitor (I mean the number of 
tons which would sink the vessel) might [be easily calculated, 
and was within what a broadside vessel could carry on its deck 
without being sensibly affected by such additional cargo. Now, if 
this weight were carried in a convenient and easily moved form, 
such as a large iron truck loaded with pig iron, and placed on 
rails of, say, 9 ft. gauge, it might be allowed to run down an 
incline, and to drop over the bows of the broadside vessel on 
to the deck of the monitor at the moment of impact in ramming. 
The effect would be, either that this weight would break the 
deck of the monitor, or, in bringing her buoyancy to nil, would 
sink such a vessel. Even if it should be thought impracticable 
to carry on the deck of a broadside vessel a weight equal to that 
of water filling every part of the monitor above water-line, I 
still think great additional damage might be done to a monitor 
> ee by at the same time dropping large weights on her 

eck. 

Begging pardon for encroaching on your time, 

I remain, Sir, 
Yours, &., 


. B. 
to a civil engineer 
in South Wales. - 

P.S. If the weight should fall far from the centre line of the 
deck of the monitor, the result might be to turn same over. 


An articled pupil 
January 21, 1867. 








Wappeti’s Marine Enorne Parent.—Mr. Robert 
Waddell, well known as one of the oldest engineers of the Cunard 
line, has petitioned for an extension of his patent of March 2nd, 
1853. The hearing before the Privy Council will take place on 
Tuesday, February 5tb, at half-past ten in the forenoon. 
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THE WATT ANNIVERSARY. 


On Monday evening the members of the Greenock Philoso- 
sophical Society held the Watt Anniversary meeting in the 
hall of the Watt Monument, when Mr. John Scott Russell, 
of London, delivered a discourse “ On the Application of the 
Inventions of James Watt to Modern Steam Navigation.’ 
The chair was occupied by the president of the society, James 
T. Caird, Esq., and the hall, the walls of which were hung 
round with the drawings of ironclads, was crowded, a 
large number of gentlemen interested in marine shipbuild- 
ing and engineering in Greenock and Port-Glasgow being 
present. 

Mr. Caird, who took the chair amid great applause, said 
he had much pleasure in introducing to them Mr. Scott 
Russell, a gentleman who, if not personally known to some 
of those present, was yet known to them by fame, and was 
personally known to many in the community. He had 
achieved many of the greatest works in our time, such as 
the getting up of the Exhibitions of 1851 and 1862, and 
the building of the Great Eastern. (Great applause.) Of 
late, a great deal of credit had been taken by other parties 
in the matter of the laying of the Atlantic Telegraph cable, 
but if it had not been for the Great Eastern, might he ask, 
would this country have had the honour of laying it? 
(Cheers. ) 

Mr. John Scott Russell, who was received with great 
applause, said : ’ 

I think I need hardly say that it was impossible for me 
to resist the kind invitation sent by my old friend and col- 
league, Mr. Caird, to come among you, my very old friends, 
on this occasion. Although twenty-five years have elapsed 
since it was my privilege to be a citizen of Greenock, | 
have never ceased to regard my residence among you as 
that of years of great happiness, from the kind and bro- 
therly feelings with which I was received and treated when 
I was among you, and from the great instruction and prac- 
tical experience I gained among the hard-headed merchants 
of Greenock ; and there is no form in which I could come 
among you again which would give me greater satisfac- 
tion than in addressing you for the purpose of keeping you 
alive regarding the great works which do honour to Green- 
ock as the birthplace of Watt, and to which Greenock has 
done such honour by energy and industry. I hope that the 
prosperity of Greenock will continue and extend as it is now 
doing. (Great applause. ) 

It is now just a century since your townsman James 
Watt achieved that great invention which has entailed on 
his name enduring and growing honours—as one of the 
most distinguished heroes of modern civilisation—as one 
whose genius discovered, whose handicraft created, some of 
that knowledge, much of that power, which is the light 
and the life of our own generation. Extinguish those 
boiler fires that do the drudgery of our world and manu- 
factures, take the steam engines out of our ships, remove 
the steam carriages off our railways, and let the horse at 
the gin, the galley slave at the oar, the horse on the railway 
truck, replace the modern steam engine, and how much of 
all we most value in civilised life would be extinguished ! 

On our railways no less that 50,000,000 tons of coal are 
carried in trains by locomotive engines for less than 
5,000,0002, or 2s. per ton; 9,000,000 tons are exported, 
and 10,000,000 sent coastwise, while the quantity used near 
where it is found is probably as large as all these together ; 
and all of this is worked and raised from the bowels of the 
earth by the use of steam engines. Nine million tons of 
British shipping brings us the wealth of other countries, 
and nine millions of tons of them carry our manufactures 
and produce abroad to them in exchange, and half as much 
again comes and goes in foreign ships that frequent our 
harbours. These ships carry away our wares, the produce 
of our industry, skill, and steam labour and machine work, 
to the value of 150,000,000/.; and they bring us back in 
return no less than 270,000,000/. worth of the natural pro- 
duce and manufactures of other countries. 

Add to this vast commerce a consideration of the wealth 
and life spread through the whole country, and the 
value given to property and industry by the aid of steam 
machine labour. Consider that the land of this island 
yields a net income of 57,000,000/, houses 63,000,000/., 
public works some 90,000,000/., and trades and professions 
100,000,001, and you have among the wealthy classes a 
revenue of 330,000,0007. earned and expended; and you 
have at least an equal sum of 330,000,000/. distributed in 
wages and work. If you remember that that vast mov- 
ing community is contained in a little remote island of 
the North Sea, you will get some distinct notion of the 
immense consequences of the modern system of industry, 
work, and commerce, in which the inventions of your il- 
lustrious townsman play so distinguished a part. 

You have asked me this evening to confine my obser- 
vations only to a part of the great benefits he has conferred 
on our generation—what he has done for navigation. He 
was not the inventor either of steam navigation nor of the 
steam-engine. What was it then that has entitled him to 
his placein our memory, and to our eternal gratitude? I 
think the answer which comes out from a careful study of 
his life, his worth, and his after-experience is this, that 
he was a discoverer and an inventor in one. The world is 
full of inventors, and the discoverers of great truths are few. 
An inventor contrives a cunning piece of ingenious me- 
chanism, and is useful to others fora time; we give him a 
patent for his invention fora few years, intending that he 
shall get enough out of his short-lived creation to remune- 





rate him for his pains. A discoverer brings to light a 
hidden truth, reveals to us a new phenomenon, proclaims a 
law of nature, and he becomes a benefactor to all time, to 
all humanity. His revelation is not kept to himself; it is 
of the nature of a principle, its working cannot be confined ; 
all men may, and do, and must use it. Once the know- 
ledge of a new truth is published abroad, it is sown seed, it 
germinates in all men’s minds, it stimulates and directs 
their inventive powers; all men are the better for it; a 
truth, a principle, once discovered, never dies, never can be 
undone, for it is not man’s invention but God’s. It is a 
law of nature; or rather it is a law imposed on, given to 
nature by God, and only understood, found out, appre- 
ciated by the man who has the happiness of its dis- 
covery ; and in general it is this happiness, and this only, 
which is his high reward. For the discovery of a principle 
no patent can be obtained, except the patent of immortality. 
James Watt was a discoverer. He discovered the great 
principle of condensation—instantaneous isolated condensa- 
tion. He discovered that was a dity that 
could be housed, garnered, stored, husbanded, set apart, 
kept at hand ready for instantaneous use, and applicable to 
all sorts of human purposes, and fitted to supply all sorts of 
human wants. That abstraction which nature was said to 
abhor — that “bogey” of old philosophy —James Watt 
studied, understood, and made into a powerful, useful, 
obedient, gentle, human servant. He did this; and he did 
much more. 

James Watt, therefore, deserves your commemoration, 
He discovered the great principle of isolated condensation— 
I may say of isolated instantaneous condensation, for if 
there be anything more surprising than the perfection of 
his isolated condensation, it is its instantaneity, which even 
at the present day, and after my personal long familiarity 
with it, I find to be still astonishing, even if not inexplic- 
able. Watt made this great discovery, which was enough 
to have made him celebrated as a philosopher, even if he 
had been ignorant as an inventor and, incapable as a me- 
chanic. Had he not added invention to discovery, it is pro- 
bable that other people among the multitude of ingenious 
mechanics and adroit inventors would have invented, pa- 
tented, and profited by the application of his principles to 
the construction of mechanical engines. Fortunately for 
himself, for us also, perhaps, he was a well-educated man, 
a skilled craftsman, and a cunning mechanician, and he was 
able to add to the merit of original discovery the claims of 
a mechanical inventor, and to reap the fortune of a suc- 
cessful patentee. But his great difficulty in obtaining a 
patent, and in maintaining it against evasion, consisted in 
this, that he had discovered a principle, that no principle 
can be patented, and that any patent for any machine that 
he might invent could be so easily evaded that his right to 
one really turned on the delicate legal quibble whether it 
was possible apparently to take out a patent for a contri- 
vance, whereas in reality it was a discovery he had made 
and not merely a machine. Luckily for him, there were at 
that time so many difficulties to be overcome of a merely 
mechanical nature that he was compelled to create a num- 
ber of ingenious mechanical conttivances before his disco- 
very could be applied successfully to the making of ma- 
chines. Mechanical engineering was in those days in its 
infancy, and it was these minor contrivances necessary to 
carry out his invention which enabled him to defend his 
patent successfully against the piracies of a multitude of 
adroit mechanics and ‘ingenious patentees, by whom, until 
the day of his death, he was infested and robbed. It was 
fortunate for him and for us that he was both discoverer 
and inventor. 

I have called his discovery “ isolated and instantaneous 
condensation.” His inventions comprehend much of the 
mechanism of the modern steam-engine, but many of these 
have been superseded and {abandoned. The steam-engine 
itself existed before his time, and during his life, as at the 
present day, there are steam-engines which contain little 
or nothing of his inventions, but the principle of isolated 
and instantaneous condensation remains an element in the 
constitution of modern machinery, and a law of nature of 
such pervading value that time and use only develop the 
value of his discovery. 

I am aware that this view of Mr. Watt’s services to man- 
kind may at first sight seem to you singular, because it is 
not the ordinary one on which our respect and gratitude is 
claimed and given; but I have ventured to put it forward 
because I hope to succeed to-night in establishing the justice 
of that view. In order to do so, I must ask you a little to 
strain your minds and go back with me to the comparative 
ignorance and darkness of the time in which his discovery 
was made. It was made exactly a century ago; and to 
enable you to form now an adequate conception of the igno- 
rance of mechanical and physical laws which pervaded 
society a century ago, is a task as hard as it would have 
been to convey to them any conception of the flood of light 
which modern science has poured into every region of phi- 
losophical or mechanical research. 

The power of steam was then known as a bursting 
power, as a forcing power, as a power capable of control 
and of direction, and therefore of use; but its dangers, its 
difficulties, and its capabilities were multifarious, un- 
measured and unknown. Newcomen had made it do work 
in England in the time of Watt, but in a very slow, costly, 
and inefficacious way. Wood was the chief material of 
which machinery was then made; modern tools and me- 
chanism for the construction of machinery did not exist, 








nearly everything had to be improvised out of the engi- 
neer’s own head from such materials, workmen and tools as 
happened to be found on the spot, and it is hard to conceive 
the utter helplessness with which a mechanical constructor 
was then surrounded. Conceive a modern steam engine 
with a cylinder of wood, with a square piston-rod, an open 
topped cylinder, a square log for a working beam, and 
another square log for connecting-rod; with no better 
seat for the cylinder to stand on than to be set like a safety 
valve on the top of the boiler. The age of iron had not 
then commenced, a decent cylinder of metal could neither 
be cast sound nor bored true, and a log-cutter in the back 
woods. of Canada or Australia could now command infinitely 
better resources than James Watt had then at his hand in 
the great manufacturing city of Glasgow. 

Fortunately for the world there survives a monument of 
the state of mechanism and steam-machinery at the precise 
date at which James Watt had to fight out his own battle 
of invention and discovery. In the immediate vicinity of 
that beautiful marble monument by Chantrey which deco- 
rates the museum of that University within whose walls the 
young Watt found shelter from the jealous antipathy and 
crafty persecution of rival’ mechanics, there still stands, 
preserved by the proud care of that alma mater which has 
sent out into Scotland so many well-educated merchants, 
engineers, and statesmen, a perfect model showing what the 
steam engine was before it came into the hands of James 
Watt. 

I remember when I had the good fortune to be a student 
in that university, with what pride our professor of natural 
philosophy laid his hand on that model, and said to us, 
“This is the model which the University placed in the 
hands of James Watt.” It was a model of the steam en- 
gine of Newcomen, as then employed in pumping some of 
the mines of England. It was a model of one of those huge, 
ugly, ill-formed machines, of which some survived even in 
my youth, and my contemporaries here may remember with 
what amazement, as boys, they used to stand in front of a 
big engine-house to see how the pumps of the collieries near 
Parkhead were made to draw the water from those (even 
then) extensive coal mines. Do you remember how, out 
of a round arch, in the end of an ugly brick tower, there 
used to project a gigantic, deformed elephant’s head, black 
and clumsy, how it used first to stoop its head very slowly, 
gradually down, reaching with its long trunk as far as it 
could stretch into the well of the mine; once down it took 
a long rest, and then, with a painful, slow, creaking, com- 
plaining, jerky motion, gradually and fitfully got its head 
up again to its original position, bringing with it the pump- 
rods and the water of the mine; how we used to watch it a 
long time, standing at the top of its stroke, wondering to 
ourselves if ever it could or would recover strength to make 
one effort more, and how at last it began to show symptoms 
of life, and creak, and jerk, and groan its way down again 
to take once more its long rest and recover strength for a 
new effort ? 

Do you remember also how when the engine once more 
got to the bottom and rested there was a huge roar from the 
safety-valve of the adjacent boiler, which had held its 
breath so long and so hard in the previous effort, that it 
seemed to puff it out breathless from sheer exhaustion? but 
it was not the boiler which was exhausted, but the engine ; 
the steam had to roar off until the engine could get once 
more ready to take in steam, then the expansion-cylinder 
once more swallowed the steam and prepared for another 
huge effort. All this the professor explained the meaning 
and the purpose of in the wonderful model I have already 
named to you, which he placed before us in the hall of the 
University. The earliest account I can find of this model 
is that it came from London, where it was under the care of 
a celebrated mathematical instrument maker called Sisson. 
My impression is that it was made in England and bought 
by the University for the purpose of teaching the theory of 
the steam-engine to the students of natural philosophy. 
The earliest entry regarding this engine is at a University 
meeting, 25th June, 1760. “Mr. Anderson is allowed to 
“lay out a sum not exceeding 2/. sterling, to recover the 
“ steam-engine from Mr. Sisson, instrument-maker, Lon- 
“don.” What “recover” means I cannot find out; but 
that it was recovered and brought back we know from an 
entry of the 10th June, 1766, of another University meet- 
ing, where “an account was given in by Mr. James Watt 
“for repairing and altering the steam-engine with copper 
“pipes and cisterns amounting to 5/. 11s.” After exami- 
nation of this account, the Senatus Academicus arrive at 
the following conclusion, that “the said machine being the 
“ property of the College, and having been in such a situ- 
“ ation that it did not answer the end for which it was 
“made, the Principal is appointed to grant a precept for 
“paying of the said account, which is to be stated upon the 
‘fund for buying instruments for the College.” [The re- 
cords were communicated by Professor Fleming to Mr. 
Muirhead, the descendant and biographer of James Watt. ] 
This was the model which, about sixty years afterwards, 
our professor produced with so much pride in his admirable 
course of experimental physics, saying, ‘‘ This is the model 
“which gave rise to the inventions of James Watt ;” and 
I am happy to be able to add, that I have recently visited 
my alma mater, where I still find this model the pride of the 
University ; where it illustrates to this day the admirable 
lectures of those distinguished Professors of Natural Phi- 


‘losophy and Civil Engineering—Professors Thompson and 
Rankine. 
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How this engine acted as the provocative or occasion for 
the inventions of Watt cannot be better told than in the 
words of his friend Professor Black, the discoverer of the 
doctrine of latent heat: “I became acquainted,” says he, 
“ with Mr. James Watt in 1758, when I was lecturer of 
“ chemistry in the University of Glasgow. About that 
* time Mr. Watt came to settle in Glasgow as a maker of 
‘ mathematical instruments, but being molested by some 
* of the corporations, who considered him as an intruder on 
their privileges, the University protected him by giving 
him a shop in their precincts, and by conferring on him 
the title of mathematical instrument maker to the Uni- 
versity. I soon had occasion to employ him to make 
some “things which I needed for my experiments, and 
found him to be a young man possessing most uncommon 
talents for mechanical knowledge and practice, with an 
originality, readiness, and copiousness of invention which 
surprised and delighted me. I also found that he was 
as remarkable for the goodness of his heart and the can- 
dour and simplicity of his mind as for the acuteness of his 
genius and understanding. A few years after he was 
settled at Glasgow he was employed by the Professor of 
Natural Philosophy to examine and rectify a small model 
of a steam-engine which was out of order. This turned a 
part of his thoughts and fertile invention to the nature 
‘and improvement of steam-engines, to the perfection of 
‘steam machinery, ard to the different means by which 
‘their great consumption of fuel might be diminished.” 
The narrative I continue in the words of Dr. Robison, 
himself one of the great ornaments of Scottish mechanical 
science: “I had not yet studied chemistry, and Mr. Watt 
was my first instructor. I was assiduous in my attend- 
* ance on his occupations, and studied the little model as 
‘much as he did. This model was at first a fine play- 
“ thing to Mr. Watt and myself, but, like everything that 
* came into his hands, it soon became an object of serious 
‘study. He very early saw that an enormous quantity of 
steam was wasted, and that the chief improvements that 
the engine was susceptible of must consist in contrivances 
for increasing the production of power and diminishing 
the waste of coal. After many improvements he found 
that there was still a prodigious and unavoidable waste 
of steam and fuel to an extent of more than three-fourths 
of the whole. I had seen all his contrivances, many of 
‘ his experiments, and contributed my mite to lessen the 
‘ expensive Waste, but the great cause of loss seemed to be 
** unavoidable,” 

How Watt himself made the discovery can, I think, best 
be told in his own words. The following is his own edition 
of the story about the model. When it came into his hands 
in the winter of 1763-4, he says, “I set about repairing it 
“as a mere mechanician, and when that was done, and it 
was set to work, I was quite surprised to find that its 
‘« boiler could not supply it with steam, although apparently 
“ quite large enough. By blowing the fire it was made to 
take a few strokes, but it required an enormous quantity 
of injection water. Though it was very lightly loaded in 
“ the pump, it was found that by shortening the column of 
“ water in the pump the boiler could be made to supply the 
“cylinder with steam, and the engine could then work 
regularly with a moderate quantity of injection.” Thus 
Mr. Watt succeeded in repairing the model and making it 
do such work as a Newcomen engine ought to do, Still it 
remained Newcomen’s engine and not Watt’s. 

Fortunately for us, the mind of Watt was set to work as 
well as Newcomen’s model. He at once made a small engine 
of his own as an experimental engine, still on Newcomen’s 
principle, with a cylinder 6in. diameter and 12 in. stroke, 
made of wood, and on this continual experiments seem to 
have been made from 1763 to 1765, and it was not until 
the spring of that year that his great discovery was made, 
and it was not made until, by a series of exact experiments 
on the nature and properties of steam, he had paved the way 
up to it. The discovery had already been made by Dr. 
Cullen and Professor Robison, and others, of water boiling 
in vacuo below 100° Fahr. He tried experiments for him- 
self upon the heat at which water boils under pressures 
greater than the atmosphere, and laid down for himself a 
curve, showing the geometrical ratio of the pressure of steam 
to the temperature. He also ascertained by experiment 
that any approach to a perfect vacuum was only obtained 
by excessively large quantities of injection-water, which, 
thrown into the cylinder of Newcomen’s engine, cooled it so 
much as to require quantities of steam to heat it again, out 
of all proportion to the power gained by the more perfect 
vacuum. He invented exact methods of ascertaining by 
experiment how much water was required to make a cubic 

foot of steam, and found out the true proportion of one cubic 
inch of water to make when heated one cubic foot of steam; 
and he further made direct experiments to ascertain how 
much cold water was required to be thrown into a cubic 
foot of steam, and found, to his horror, that it required six 
times as much cold well-water to be thrown into a cubic 
foot of steam, in order to make it back into water as it had 
taken of water to make the original steam, With all this 
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he was occupied in 1764 and part of 1765, and by patient 
examination, and by the application of the knowledge which 
he had thus acquired, he came to the conclusion that the 
great cause of waste of fuel, which exceeded three-fourths 
wasted for one-fourth used, was, that the cylinder itself was 
cooled at every stroke by the injection-water thrown into it 





cylinder must condense a large quantity of steam each time 
it was again filled, that the vacuum could not approach to 
perfection unless the steam was cooled below 100°, and that 
such cooling would increase the evil complained of in a 
fourfold degree ; and he complains that in experiments on 
this subject he spent much time, more money than was 
suitable to his circumstances, and as yet he had made no 
advances towards a beneficial discovery. 

But though he had not solved the problem, he had stated 
it clearly, and laid it down in the following shape: To 
make a perfect steam engine, it is necessary that the cy- 
linder should be always as hot as the steam which enters 
it, and that the steam should then be cooled below 100° in 
order to exert its full power, that the gain by such condi- 
tions would be double. ist, no steam would be condensed 
and lost on entering the cylinder, and the power exerted by 
the steam would be greater in proportion as afterwards it 
was more cooled. Unluckily these conditions of the pro- 
blem are opposite, contrary, and to him apparently incom- 
patible, one requiring the cylinder to be kept as hot as 
possible, the other requiring it to be made as cold as pos- 
sible ; as hot as possible while the piston is ascending, as 
cold as possible while it is descending ; and he confesses he 
long continued in this dilemma, “to grope in the dark, 
“* misled by many an ignis fatuus.” 
Happily the break of day was near. 
creating a reservoir of vacuum out of the cylinder and apart 
from it was on its way. The boiler which makes steam is 
out of the cylinder and apart from it. If it were possible 
that some vessel to annihilate steam could also be out of 
the cylinder and apart from it, then the problem would be 
solved; for the boiler being always kept hot by fire, and 
the reservoir of vacuum being always kept cold by injecting 
cold water into it, and keeping cold water always round 
about it, both the extreme heat and the extreme cold could 
be kept away from the cylinders in which the mechanical 
work has to be done, and thus the entire waste of heating 
the chilled cylinder and injecting water and chilling them 
alternately would be saved. At this point we have his own 
story. 

Many of you may remember Mr. John Hart, of Glasgow, 
who, with his brother, I remember as an ingenious me- 
chanic and skilfal man of science. It was he who, I think, 
first lighted steeple clocks by external reflectors—a pheno- 
menon which, on the Tron Church, we students gazed at as 
an astounding triumph of science. John Hart asked Mr. 
Watt if he remembered how the first idea of his great dis- 
covery came into his mind. 

“ Oh, yes, perfectly. One Sunday afternoon I had gone 
‘* to take a walk in the Green of Glasgow, and when about 
“half way between the Herd’s house and Arn’s well, my 
‘* thoughts naturally turned to the experiments I had been 
“ engaged in for saving heat in the cylinder; at that part 
“of the road, the idea occurred to me that as steam was au 
“ elastic vapour, it would expand and rush into a previously 
“ exhausted space; and that if I were to produce a vacuum 
“ in a separate vessel and open a communication between 
“ the cylinder filled with steam and the exhausted vessel, 
“such would be the consequence.” This was the great 
discovery—an isolated reservoir of vacuum always kept 
cool, a communicating pipe from the cylinder to the reser- 
voir, and the belief that the steam would of itself leave the 
warm cylinder and rush into the chill vacuum. 

Such was the very simple invention, as we now think it, 
of James Watt. All the other parts of what we call a 
steam engine, were known before. Dr. Black discovered 
the latent heat of steam. Dr. Cullen and Professor Robi- 
son, its ebullition in vacuo at low temperature. The elastic 
powers of steam were known to Hero of Alexandria. 
Steam engines were invented by the Marquis of Worcester, 
Savary, Papin, and Newcomen. Boilers, cocks, regulators, 
and pumps, were things generally known; an air pump, 
with a piston-rod moving through a collar, was in existence ; 
a cylinder and a movable piston, with working beam and 
working gear for opening and shutting, were parts of New- 
comen’s engine; and a jet of cold water inside vessels, and 
the application of cold water on the outside of vessels, and, 
in short, cold bodies of any kind, were known before the 
time of Watt, and with the modesty of true genius, he 
himself disclaims his title to any of those inventions. 
What he claims to have discovered, is the true nature of 
steam. This he learnt by a series of long and painstaking 
experiments; by this knowledge he was able to detect the 
errors of the existing mode of its application; and from 
it he was able to deduce laws for the future economical 
application of it in all time to come. For the purpose of 
condensation, said he, everything in and about the condens- 
ing vessel] must be kept always cold, just as everything in 
and about the boiler must be kept hot. The condenser 
must be, therefore, a separate vessel closed in on all sides, 
just as the boiler must be a separate vessel closed in on all 
sides. ‘To heat the boiler as effectually as possible I put a 
furnace in the inside, and carry the hot air and flame all 
round it; to keep the condenser as cold as possible, I put a 
jet of cold water on the inside, and I put cold water con- 
tinually changed all round the outside. Thus, on one side 
where everything is kept hot, water is boiled into steam, 
and a steam chest or reservoir of steam is kept continually 
full, ready from its superabundance to rush into the cylin- 
der and fill it up with hot steam. In like manner on the 
other side, in my cold water cistern or condenser, I have a 
reservoir of cold vacuum where steam is no sooner intro- 
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fills this condenser is instantly shrivelled up into a few 
drops of water whence it came, and the whole space it occu. 
pied is left empty. This becomes then a reservoir of va- 
cuum, for immediately after it has been filled with steam, 
and that steam has been annihilated, it is ready to be filled 
with steam again, which in its turn is again shrivelled up 
into a few drops of water, and this process, as you see, can 
go onforever. This great discovery of the annihilation of 
steam in a separate vessel, so as to make it a never-ending 
reservoir of vacuum, was James Watt’s achievement. 

As to the various modes in which his invention might be 
applied to make steam engines, he places so little value 
upon them that he says himself that any good mechanic, 
once knowing these principles, would be able to make from 
them at least as good a steam engine as he himself had 
been able to contrive. The following were his own modest 
words: ‘If Mr. Watt is thought worthy of credit in this 
“* matter, where was the mighty difficulty of putting the 
“invention in execution from still fewer data than he has 
“has set forth, . . . . He is not so presumptuous as 
“to think that there were not and are not numbers of 
“mechanics in this nation who, from the same, or even 
“ fewer points, would have completed a better engine than 
“he did.” He even admits that he made some very in- 
different engines, and that his experimental knowledge was 
of slow growth. 

There are one or two practical points, however, which he 
laid down which are of almost as wide an application as his 
discovery of the isolated condenser and its instantaneous 
condensation. I have spoken of his care to put the fire into 
the boiler, to surround the boilers with warmth so that no 
heat should be lost ; of his care both to put cold water into 
the condensers, and to surround it by cold water on the 
outside ; but I have not yet mentioned his equal care that 
the cylinders should be kept hot, so that at the place where 
the steam had to do its work none of its virtues should be 
lost, and so that so long as it remains there not a particle 
of it should be chilled or turned into water; in short, to 
clothe boilers and cylinders with warm vestments like the 
fur of an animal to keep out cold, was one of his remark- 
able inventions. 

Working steam expansively was another. He says 
in 1769, “‘I mentioned to you a method of still doubling 
“ the effect of the steam, and that tolerably easy, by using 
“ the power of steam rushing into a vacuum at present lost. 
“ This would do a little more than double the effect, but 
‘“* it would too much enlarge the vessels to use it all, and 
‘it is peculiarly applicable to wheel engines and may 
‘supply the want of a condenser where force of steam 
‘‘ only is used ; the power will indeed be unequal, but this 
“ can be remedied by a fly.” 

If I summed up the whole of Watt’s principles in one 
sentence it would be this: Take the greatest care of the 
outside of your warm vessels that no heat may be lost by 
external waste; keep your cold apparatus and all belonging 
to it quite apart from everything hot, in order that the 
cold part of your machine may not rob its warm part; 
when you have got your steam into the cylinder take care 
that you don’t let it out until it has done all the work it is 
capable of doing, or that it is worth while to get out of it. 
All these things he has shown-us how to do, with the 
modest addition that he says, I have no doubt that you will 
do better than I have known how. 

I will now proceed to go over with you what has since 
been done in the applications of James Watt’s inventions to 
the subject of steam navigation, and we shall see how far 
in the various steps of our progress we have fulfilled the 
duty of applying the discoveries of Watt in the best man- 
ner, and from that consideration we may draw conclusions 
as to what still remains for us to do in the future. 

ist. In the boiler-—I think James Watt was himself one 
of the first to make the great improvement of putting the 
fire into the middle of the boiler, instead of merely setting 
the boiler on the fire. Henry Bell built brick walls about 
his fire and set the boiler on the bricks, Watt very early 
saw that to prevent waste he shouid set the fire so that 
whether the heat went up or down, or right or left, or end 
on, it should every way find water round about it, and so 
every way give its heat out usefully into heating water for 
turning into steam. To this day a marine boiler has an 
inside furnace, and for the most part is surrounded on the 
bottom also with water. 

In like manner I think it was James Watt who intro- 
duced the practice of passing the flame and smoke and hot 
air in its way from the furnace to the chimneys, so as to 
travel in long metal tubes or flues through among the water 
of the boiler; the object of this being that nothing should 
be lost, and all the heat going out of the fire should be 
thrown into the water, so that the air and smoke on reach- 
ing the chimney should have the least store of heat to carry 
off. We have retained this invention. We have carried 
it out to the greatest useful extent. We once carried it 
too far. I remember some twenty years ago having dis- 
cussed this point with the most able engineers of England 
and Scotland. I remember some of them entertained sin- 
gular ideas as to the mode of getting out all this heat in 
the best way. At Mr. Maudslay’s in London, and at Mr. 
Napier’s in Glasgow, it was most ingeniously coutrived and 
reasoned that the hot air leaving the furnace should be 
conducted by long and ingenious labyrinths and circuitous 
windings before it got to the chimney, as if the heat could 
be got out of it by tiring it out, or as if heat were to be fa- 
tigued out of it by mere length of journey. At the same 
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time it was contrived that the smoke should be tossed from 
side to side by zigzag flues, as if hitting on alternate sides 
would knock the heat out of the flame into the water. 
Thus we adopted Watt’s internal flues, and we went much 
further, perhaps too far. 

[After a minute and to scientific gentlemen a most in- 
teresting description of the various forms of boiler used in 
steam navigation, the lecturer summed up the subject :—] 

I do not see much room for hope to improve steam na- 
vigation, by changes on the construction, forms or propor- 
tions of boilers. I do not expect a new James Watt to do 
much for us here. I think we have done all he could have 
hoped or desired, as far as boilers are concerned. 

I next ask the question whether and what we have done 
to make the marine steam engine worthy of the legacy Watt 
has left us. 

I must begin by admitting that we have been very slow 
and reluctant in turning James Watt’s legacy of knowledge 
to best account. . He taught us the great benefit of keeping 
our cylinders jacketted and hot; how slow we have been to 
use it! He said, surround your cylinder by a jacket of 
steam. He said work steam expansively. He showed how 
you could double your power from the same fuel and the 
same steam. He showed that by high pressing the steam 
you could double it again. How slowly we have done it; 
thirty years ago, the power got out of a marine engine was 
only two real horse power for one nominal. We slowly 
took his advice and cut off. We got three horse-power 
out of the same fuel. Later, we took his advice further, 
raising slowly the pressure and working more expansively, 
and we got four horse-power per nominal horse-power. We 
went a little further and reaped the benefit of five horse- 
power, and now, only a century after his discovery, we have 
at least begun to get six indicator horse-power out of one 
nominal, It has taken us a century to realise to steam na- 
vigation the benefits predicted by James Watt from the 
proper and full employment of steam, without waste in the 
cylinder. 

I should here point out, however, the great difficulties 
which have prevented, and do still impede, the realisation 
of the full benefits of utilising steam by expansion in a hot 
cylinder. It demands of us two conditions unfavourable to 
steam navigation. To work expansively downwards in 
pressure, an enlarged or lengthened cylinder is required. 
The Americans took for their uses very long cylinders, and 
they keep to them, and have, therefore, utilised steam by 
expansion more fully than we have done. But, in doing 
this, they raised their engines high above deck. We who 
think more of sea-going ships for our marine engines, don’t 
like engines high above deck, and so we keep to shorter 
cylinders and engines snug under hatches, 

Another difficulty or impediment which retards our 
saving of fuel by high degrees of pressure and expansion in 
the cylinder is the great irregularity of expansion action. 
This strains the machinery. Watt said, use the flywheel 
to regularise it; but he was not thinking of steam naviga- 
tion when he said so, and we have sought another way— 
the multiplication of cylinders. Instead of two cylinders 
to a marine engine, we use four in couples, or three united 
by a three-throw crank, or as I have preferred to do, we 
place three cylinders at three angles round one crank. By 
balancing the irregularities of these amongst each other we 
have reduced the irregularities to a practical working mean, 
but at the cost of multiplied parts. If, therefore, we have 
been slow to realise the full benefits of Watt’s principles of 
a hot cylinder and expansive working, it has been because 
real difficulties stood in the way of its convenient applica- 
tion to steam navigation. 

I now come to the last great member of the steam engine 
—the condenser. I think I may say that from the earliest 
trials of steam navigation on the Clyde,—and the Clyde is 
the cradle of steam navigation in Europe, as well as the 
birthplace of the modern steam engine; I say that Watt’s 
isolated condenser was from the beginning a characteristic 
feature of Scotch and English steam navigation. In other 
countries the earlier attempts at steam navigation seem to 
have been made with those ruder steam engines which con- 
sist only of boiler and cylinder, without condenser, and 
which still exist in the southern navigation of America, 
and distinguish those especially on the Mississippi. But 
modern European steam navigation has followed the pre- 
ference of the Clyde, and has incorporated Watt’s condens- 
ing principle in the modern marine engine. But although 
we have adopted Watt's isolated condenser with consum- 
mate success, it is wonderful how much we have tried to 
improve its application and how little we have succeeded. 
It is worth while to look into this matter a moment. Watt 
himself kept his vacuum at 100° of temperature, and 
he tried to gain good by getting it much lower, as we have 
tried after him, and he soon found as we have found, that 
small good was to be had that way. He, too, tried to get 
rid of the large air pump which clears the condenser of air 
and water, and he found, like us, how little good came of 
that. He too tried to make a tubular condenser, without 
cold water jet, and soon found out how difficult that was. 
I think that for the last forty years, during which I have 
known steam navigation here on the Clyde, we have been 
always trying to better condensation from what James Watt 
left it, and have been very unsuccessful. Let it be our 
comfort that James Watt tried most of these plans himself 
before he gave us that which we now retain. A good-sized 





condenser, a good sized air-pump, a good sized rose and jet, 


and a temperature not much below 100°, that is what 
he? started with, and what we for the most part now retain. 

Such, then, are the great features of the marine steam 
engine, as James Watt gave them to us, and as we have 
applied them to our special use. 

I think the most important practical conclusion to be 
drawn from this very interesting eomparison of what James 
Watt did for us, and what we have since done for ourselves, 
with his discoveries, inventions, and good example, is to 
ask what we should set about for the future, as regards the 
application of the modern steam engine to the uses of steam 
navigation. . 

Ist. As regards future marine boilers—What should we 
expect and try ? 

Many men have thought it their duty to try hard, often, 
and at great cost, to make small boilers, very powerful for 
their size, of small weight, and carrying little water. For 
extraordinary cases of steam racing this may be worth 
while. Where size of ship, draft of water, total weights 
carried, have some inevitable limit in nature or circum- 
stances, it may be wise to try at great cost to beat nature 
or your neighbour. A race of competition on the Clyde, a 
race of escape from blockade on the coast of America, are 
cases where light weights, small size, and hard pressure 
may be the only way to win. 

But allow me to say that the qualities most valuable 
in general steam navigation, and especially in oceam 
steam navigation, are not smallness and lightness, but 
safety, convenience, economy of fuel, and above all things 
endurance. 'To last long in good working order, to wear 
well, to want little repair, to be easily got at, and round, 
and into, to give steady, dry steam, to give perfect com- 
bustion to the fuel, to keep clean and be easily cleaned— 
these are the great qualities of a marine boiler, and of these 
endurance is the greatest. 

Now all these good qualities depend mainly on roominess 
and extent of surface and volume in vital parts. If you 
were to buy a horse because it had a nice small chest, and 
its lungs were packed into very small bulk, you would do 
about as wise a thing as to buy a steamship that had a nice 
small compact boiler that was stowed away in a narrow 
part of the ship’s hold. Plenty of room for the lungs to 
play is a point of a good horse; plenty of room for a boiler 
and plenty of everything in the boiler itself, that is the 
virtue of a marine boiler. Whatever you do, don’t stint 
the boiler in room, bulk, or money. 

Seek improvement, then, in excellence of materials, 
soundness of proportion, excellence of construction. Seek 
efficiency of endurance, but do not try to put a quart of 
water into a pint. 

2nd. In regard to the marine engine itself we may ask, 
is there much to be done towards improvement? So much 
has already been done that it is hard to see what remains. 
I would say of engines as I say of boilers, look mainly to 
endurance, to freedom from accident. For this end, you 
have to look to—1. excellence of materials; 2. surplus of 
strengths; 3. largeness and perfection of the wearing sur- 
faces. Wearing surfaces can hardly be too large. These 
are the main elements against accident, and for en- 
durance and economy. But I may add that, for im- 
munity against accident, the great safeguard is the 
diminution of the number of separate parts. Now I 
recommend to you most earnestly the reduction of numbers 
of parts, because with modern ingenuity and modern ma- 
chinery you can make many things all in one piece, which 
were formerly composed of a number of bits all fastened 
together, and every fastening is liable to loosen without 
notice, and each separate thing is a separate risk. If, then, 
you can get one piece to do the work of two, don’t mind 
even that it should be a little curious in shape, for there 
are few forms that modern tools cannot execute with per- 
fect reliability in matter of soundness of material. Don’t 
mind that a piece is hard to make and complicated to look 
at, provided it ‘is sound when made, and diminishes risk of 
accident, by making one part serve for two. When I look 
at engines now, and when I remember how multifarious 
they once were, Iam only encouraging you to go further 
in the way already taken. 

Here also I must not fail to observe that the principles I 
recommend make a good but not a cheap engine. I say 
this because there are present owners and merchants as 
well as engineers. I don’t say that the man who pays most 
money always gets the best engine, but I do say that the 
man who gives you an enduring engine, liable to small and 
rare repairs, and exempt from accident, gives you an 
engine that is inevitably costly at the commencement but 
by far the cheapest in the end. 

3rd. In regard to condensers, I have little to say, and 
little to hope. Condensers by jet have disadvantages ; con- 
densers by surface without jet have disadvantages. The 
former the more effectual and enduring—the latter more 
economical of fuel. It is, therefore, rather the cost of fuel 
which must settle the point between these two than any- 
thing else. I am one who still think that dry condensation 
has advantages in some circumstances well worth trial. 

In conclusion, I will repeat my experience of the great 
value of endurance in all parts of the marine engine. For 
performance I look more to the future combination of engine 
and ship together than to any great improvement in the 
parts of the engine. Get an enduring and efficient engine, 
boilers, and mechanism, and you will easier obtain by a 
better proportion of power, tonnage, and dimensions and 








shape of ship, all the room, stowage, economy, carrying 
power and speed, which will give you superiority than by 
any attempt to tax unreasonably the inventive powers of 
the boiler maker and engineer. If you try to make them 
give you a power of 1000 horses in the room of 800, you 
commit a folly you will never cease to repent, for a few 
inches or feet added to the length of the middle body of the 
ship will achieve all you aim at infinitely better, more 
concisely, and in the end more profitably and satisfactorily 
to all concerned. 

Having thus considered that part of steam navigation 
which was peculiar to James Watt, I will venture a few 
words more on that with which he had nothing to do—I 
mean the formation of the ships to be propelled by his 
engines. Far more is to be achieved at small cost by im- 
proving ships than engines. I will assume that you have 
decided to build a ship of 1000 horse power for a special 
purpose. I believe that far more is to be gained or lost by 
the proportions and form of that ship than by the attempt 
at any new improvements of the marine engine beyond 
those already achieved. I do not think it is generally 
known that 10 or 15 per cent. is easily lost or gained in 
the cost of running a ship by a good form of entrance and 
run or a bad one. A few feet more or less in the length 
of middle body of a ship make all the difference between 
a roomy engine-room, a roomy boiler-room, and a pinched 
one. Moreover, it is easy in the selection of a proper size 
and proportion o£ a ship to make the great blunder of con- 
structing a ship that will perform everything a ship should 
except that of remunerating her owner. I say, therefore, 
that after having received trustworthy and enduring en- 
gines and boilers, the other advantages of steam navigation 
are to be obtained not by improving them, but by adapting 
the ship wisely to the purpose intended; in size, in shape, in 
proportion, and that for such purpose there is a special pro- 
portion that requires special study. These considerations 
lead me to congratulate you on the fact that in this Watt 
Institute I find old friends of so many different professions 
united to do honour to his memory, and also to discuss such 
matters as appear rather to be the business of the marine 
engineer and the naval architect than of the merchants, 
manufacturers, and shipowners whom I see here. But it is 
a serious conviction in my mind, growing strong by expe- 
rience, that it is most wise in a community so active, so 
industrious, so deservedly and growingly prosperous as you 
are, to extend more and more widely your personal know- 
ledge of all matters in any way connected, however re- 
motely, with your affairs. Let me tell the shipowner and 
the merchant that they are even more responsible than the 
engineer and shipbuilder for the making of good steamships. 
The merchant should take care to study the nature of a ship 
sufficiently to instruct his builder as to the nature of ship 
that will best suit the wants of his trade. He should also 
know what he can get out of a ship, and what he can’t. I 
have seen the worst ships built for ignorant or obstinate 
owners, who insist on uniting in the same ship opposite and 
inconsistent qualities. 1 know nothing more conducive to 
excellence in steam navigation than a general high amount 
of intelligence diffused among the mercantile community as 
to what the real points of a good ship are, and how they are 
to be attained. 

I will now venture to make this observation—that no- 
thing can better promote future steam navigation than 
provision for giving a superior education to all the classes of 
men who are to have the management of steamships after 
they leave the workshop. Every improvement we make, 
every refinement we contrive, requires and also rewards 
greater skill in those who have to work with it. The 
larger and more valuable our ships become, the more good 
or harm can be done by those who have their management. 
All nations around us are providing schools and colleges for 
the better training of engineers and shipbuilders and arti- 
sans to the knowledge of the principles and sci on 
which their trades depend. I trust Greenock is providing 
an adequate training for the rising engineers and sailors of 
the next generation. If she is not, I do not know in what 
better hands I could leave that duty than those of the 
Watt Institute. I take leave of you with warm wishes for 
your future prosperity. 

The lecture throughout was received with great applause 
and at the end was loudly cheered. 

At the close of the address Mr. Russell gave a most in- 
teresting description of the ironclad ships and monitors o 
America, France, and Britain, illustrated by large and dis- 
tinct drawings. 

Mr. Robert Blair had great pleasure in proposing a hearty 
vote of thanks to Mr. Scott Russell for his admirable lec- 
ture. He had much pleasure in assuring him of the grati- 
fication his old friends had experienced in noting his pro- 
gress in life, in the great works with which he had been 
connected since he left Greenock, and their cordial recipro- 
cation of the kindness and good wishes he had expressed to 
the people and town of Greenock. 

The vote was accorded with great applause. 

After the usual vote of thanks to the chairman, the 
meeting broke up. 

On the table were exhibited Mr. John Wood's model of 
the Comet steamer, kindly lent for the occasion by Provost 
Reid, of Port-Glasgow; and a photograph of her engine, 
lent to the society by John Napier, Esq., in whose pos - 
session it was till recently, when he presented it to the South 
Kensington Museum, London. 








ENGINEERING. 


[JAN. 25, 1867. 








THE FRENCH FLOATING BATTERY OF 1798. 
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THE FRENCH FLOATING BATTERY OF 1798. 
To THe Eprror or ENGrNeerine. 

Sir,—I enclose a tracing and description of the French 
battery called ‘‘ The Destruction of England,” taken from the 
Freemasons’ Magazine, of September, 1798, and which perhaps 
may be of some interest, being a much more detailed plan of 
evidently the same vessel of which an engraving appeared in 
ENGINEERING of the 11th inst. 

Yours, &c., 

St. George’s-square, Sunderland, H. H. WAKE. 

19th January, 1867. 


DESCRIPTION OF THE NEW FRENCH BATTERY, NAMED 
“THE DESTRUCTION OF ENGLAND,” 

On a float of the same name, with an explanation of the letters 
and figures of the print, from the French of citizen Leblanc, 
French engineer and constructor. 

We received this accurate and very curious description of a 
raft, constructed by the French for the invasion of England, 
from a gentleman to whom it was sent from Hamburg, and we 
beg leave to assure our readers that this is the only representa- 
tion of that machine that can be relied on as authentic. 


A. 

A view of the floating battery. This view is from the left 
side of the float. It shows the parapets, with the loopholes 
for the guns, the castle, one of the buildings for machinery, and 
ahelm. The numerous openings in the castle are de:igned 
likewise for guns ; but as they cannot be filled, for more than 
one reason, with guns, they serve at the same time for draught- 
holes to carry off the immense smoke of the gnupowder, which 
may be occasioned by a continued cannonade, in order to pre- 
vent its disagreeable effect on the garrison. 


B. 
A. The — atime of the float, which is 700 yards long and 


300 yards broa 
B. The castle. 
C. High parapets} with loopholes forthe cannon. Its ram- 
D. Low pape} parts are of earth and turf. 
E. Two machine buildings. 
F. Position of the troops. 
G. The oars and seats for the rowers. 
H. Four magazines for gunpowder and ammunition. 
I. Four helms. 
L. Twelve anchors, with their pulleys. 
M. The traverse, which is a rampart for the retreat of the 
garrison, to secure themselves from the bursting of bombs, &. 





Cc. 

A profile of the float, castle, &c., across from the left side. 

1. The float, which is constructed by seven beams, one upon 
the other, and fastened on the heads by strong iron cramps. 
. The parapet, with loopholes for the guns. 
The traverse. 
The brickwork of the castle. 
Stone pillars, 
. Provision magazine. 

7 and 8. First and second floor, filled with cannon and 
soldiers. 

9. The roof, constructed of thick beams, sand-bags, and 
stamped clay, to make it bomb-proof. 

10, The flag-scuttle, in which is placed an observation picket. 

11. The French colours. 


Pore ge te 


The i of one of the four ammunition magazines, con- 
structed like a — with two decks, containing powder, 
balls, bombs, &c. The top deck is bomb-proof. 


E. 

The profile of one of the other. buildings, in which are the 
horse-mills and windmill which move the rudder, 

1. The wings of the windmill. 

2. A horizontal axle-tree, with an immense screw to turn. 

8. Another perpendicular axle-tree, on which is, 

4. The wheel underneath. The wheel, in case of calm, is to 
be turned, 

5. By horses. 

6, 7. 8. Wheels. ; 

9. The work accomplished as usual in the mines. 

10. The staircase. 

11. The float. 

12, The bomb-proof deck, 


The remaining considerable space in these buildings is for the 
stowage, &c., of the garrison. 

A perspective view of the frame and rudders. 

1. The float. 

2. The anchor-pulley. 

3. The machinery which perpetually moves the rudders; 
and on each side of the float one half of the oars, by two and 
two, beat the sea; the other half is out of the water to continue 
the work, which occasions a perpetual movement and driving 
forward of the floating battery. 

4. The manner in which the rudders are fastened by a per- 
pendicular iron bar. 





5. The principal work, covered on the lower parts with strong 
and large iron teeth, to turn the wheels backwards and forwards, 
to the right and to the left. This wheel is near a short hori- 
zontal axle-tree, which is inside, towards the parapet. 

6. Another wheel joined, which turns at the same time with 
the before-mentioned wheel, on the corner of which, inwards, on 
the plain side, is fastened a cylinder, which fits the whole of the 
iron bar, joined to the small corners of the oars, in a perpen- 
dicular direction, by which means the whole work is put in 
motion, and moves the oars up and down and from one side to 
the other. Turn the wheel downwards, and the cylinder takes 
the oars the same way, and lifts up the broad part, which works 
in the sea; turn the wheel backwards, the cylinder moves up- 
wards, and works, by this movement, the oars in the sea, and 
procures a force much beyond human strength. 

7. The cylinder between the oar and the border of the float, 
under the oar, is a ring to keep it on board. 

XX. Two extremities of the raft. 








CuinA.—The question of the commencement of railway com- 
munication in China seems to be approaching a solution. The 
Shanghai Chamber of Commerce has declared in favour of a 
line suggested by Sir Macdonald Steph , and which would 
unite Shanghai, Hong-Tcheoa, and Sou-Tcheoa, between which 
| og it is calculated that a large traffic could be developed. 

he Russian telegraphic service established across Siberia and 
prolonged by estafettes as far as Pekin, has been found of con- 
siderable benefit in the transmission of intelligence; but the 
British interest on the Chinese littoral desires an extension of 
the submarine telegraph laid down between India and Pointe- 
de-Galles. The commercial relations opened up with a _ of 
Africa and Asia call for this communication. The Chinese 
authorities are now devoting attention to the establishment of a 
lighthouse intended to facilitate access to the port of Shanghai. 

Bee1an Inon.—The houses engaged in the Charleroi branch 
ot the Belgian iron trade have resolved on curtailing the num- 
ber of furnaces in blast, reducing wages, and purchasing coal in 
Prussia. These measures do not justify the conclusion that 
Belgian iron is su ing English; in fact, the Belgian iron 
trade is just now in a far from active state, and, oddly enough, 
complaints are made of English competition just as the English 
iron firms make representations of the adverse effects of Belgian 
rivalry. The Liége constraction =. are running short 
of orders. The Belgian General Water Conduit Company bas 
contracted to supply pipes to the value of 260,000/. in counexion 
with the water supply of Barcelona. 
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THE ATLANTIC TELEGRAPH 
COMPANY. 

Tue cable manufactured for and paid for by the 
Atlantic Telegraph Company in 1865 is in full work- 
ing order, and earning a handsome dividend; yet it 
appears that this cable and its earnings no more belong 
to the shareholders of the Atlantic Telegraph Com- 
pany than they do to the Emperor of China, and that 
to re-obtain possession of them the Atlantic Company 
must pay a second time for this cable its gross cost, 
besides being obliged to take over a second cable, also 
at full cost, although one line would at present carry 
on all the traffic. 

How is this? 





Surely the directors of the At- 
lantic Telegraph Company cannot have 
their affairs very wisely. We freely admit the difii- 
culties they must have had to contend with, but the 


position in which the transactions between themselves, | 
the Telegraph Construction Company, and Anglo- | 


American Company have left the Atlantic Telegraph 


Company seem to indicate that the latter company | 
have been, as it were, mere vehicles for the transfer of | 


money from the public to the pockets of all the con- 
tracting parties but their own. The Maintenance 


Company made a profit, whilst incurring no risk, off 
the manufacture and unsuccessful attempt to lay the 
Atlantic ‘Company’s cable of 1865, leaving the Atlantic | 


| 
| 
| 
| 
| 


Company afterwards positively cleared out; then they 


‘made a like profit off the second cable of 1866, and | 


repairing the first, both cables became, for the sum 


of 600,0002., virtually the property of the Anglo-| 


American Company. This is a kind of “ pre-preference” 
arrangement with a vengeance. 

We believe this position of the Atlantic Company is 
due greatly to the old cause of failure, the quiet ar- 
rangement of a contract between the board of direc- 
tors and the contractors, of such a nature as to leave 
all the risk on the company’s shoulders, the contrac- 
tors obtaining a good profit in the case either of 
failure or success, though a trifle of 137,000/. or so 
more in the event of the latter. 

Without pretending to know all the exact details, 
we will state what we believe to be an abstract of the 
matter. 

The directors of the Atlantic Company in 1864, 
apparently objecting to submit themselves in the usual 
way to the guidance of an engineer, accept the gratui- 
tous services of a 
the form of cable. The committee, like sensible men, 
probably felt that Messrs. Glass and Elliot’s engineers, 
must at least know more about the matter than any 
committee, however scientific, who had not been en- 
gaged practically on such works, and therefore “ unani- 
mously”’ adopted the cable recommended by that firm. 

The board, having thus decided on their cable, next 
enter into a contract with Messrs. Glass and Elliot 
for the manufacture of the cable, and what Mr. 
Stuart Wortley, the chairman, termed “ laying it.” It 
is clear, however, that the contractors were only 
bound to a¢/empé the laying of the cable. The details 
of this contract have never been made publie, and the 
chairman ai the meetings of the 16th and 31st March, 
1864, certainly seems to have been strangely impressed 
with the necessity of keeping this document behind 
the scenes until it was irrevocably signed and sealed, 
and the necessary capital subscribed. Thus he stated, 
* Lam not free to refer more to the details of that 
“ contract until it is signed and everything is done to 
“ complete it, so that it can in no matter be invali- 
* dated ;” and again, on March 31, three times the 
chairman in the course of his speech begged not to be 
yressed for the details of the contract, and stated that 
1e should “ be very glad if he felt at liberty to state 
* exactly what the arrangements were, and all the sur- 
rounding circumstances attached to the contract.” It 
was, however, very briefly stated by the chairman that 
the price to be paid for the cable was 700,000. ; and 
if the success was “ not only complete, but permanent,” 
a further sum of 137,000/. was to be paid to the con- 
tractors. 

Now there is very little doubt that 700,000/. covers, 
with a good profit, the expense of making and trying 
to lay the cable, and so far as the Construction Com- 
pany are concerned, they had a profitable job if they 
did #oé lay the cable, and a little extra profit of 137,0002. 
if they did. They had, in fact, no risk whatever be- 
yond that of their extra profit; and yet it is well 
known that on the strength of their supposed pecu- 


oi 


niary responsibilities, the contractors insisted on and | 


obtained the entire superintendence of the laying of the 
cable, without the shadow of a power of interference 
being reserved by the Atlantic Company for their own 
officers, the entire capital of the Atlantic Telegraph Com- 
pany being thus staked on the success of the laying 


managed 


* scientific committee ” to decide on | 


expedition, and no risk of actual loss being incurred 
by the Construction Company. The former company 
were therefore the parties most interested in the pro- 
vision of efficient machinery for laying or picking up, 
&c. Yet, supposing ‘the Atlantic Company’s officers 
had perceived on inspection the defects in the construc- 
tion of the picking-up gear, bow sheave, grapnel ropes, 
&e., or any other of the arrangements which led to 
| failure in 1865, they had no power to interfere or to 
alter anything, nor had their electricians on the ex- 
pedition the slightest authority to control the tests or 
any of the operations. Indeed, the reports of the 





ee 
were, it is well known, suppressed, The contractors 
had therefore, whilst incurrmg themselves no risk of 
loss, that absolute and complete authority over the 
| whole work which is usually only vested in contractors 
when they also take as absolutely and completely the 
entire pecuniary responsibility. 

The so-called contract to make and Jay the Atlantic 
cable resolves itself therefore simply into a wholesale 
transfer of the engineering management of the work 
from the Atlantic Company to the Construction Com- 
| pany, with this disadvantage to the Atlantic Company 
lin the transfer, that whereas if that company, having 
the courage to conduct their own affairs, employed 
their own engineers, they would have had at least the 
satisfaction of knowing at every step that a// their 
money was expended for the immediate benefit of the 
operations, whilst they could at any time check their 
| engincers and their arrangements; on the other hand, 

by including the expenses of attempting to lay the 
| cable and the cost of its manufacture in one lump sum, 
they tempted the parties to whom they thus intrust 
their entire capital to use undue and false economy, 
| and thus only to apply a par of their money expended 
|to the work, thus introducing a needless and extra 
| chance of failure without, as far as we can see, any 
| adequate advantage. 

The Construction Company, it may be fairly said, 
| were employed as engineers for the undertaking, with 
this difference from engineers acting in the ordinary 
| manner, that they were not bound to spend directly on 
the work all the money they received, nor bound to 
give any explanations of their failure or its causes to 
the company whose entire capital they were dealing 
with. They were, in fact, irresponsible engineers for 
the Atlantic Company. 

If, as it may be argued, no better terms of contract 
eould be procured, was it worth while making a con- 
tract at all? Would it not have been better to have 
employed their own engineers and staff to lay the cable ? 
Had they done so with ordinary care in selection of a 
staff, there seems no reason for believing that the ar- 
rangements for paying out or testing need have been 
less perfect, whilst probably the arrangements made 
that year for picking up would have been more efficient. 
But even supposing the same failure as in 1864, the 
company, either with the amount they could have 
saved by an open tender for manufacture of the cable 
or, at the worst, by raising a very moderate amount 
of extra capital, could have made the same attempts to 
complete their cable as were eventually made. Had 
such operations beeen suecessful—and whilst giving 
due credit to the successful energy and ability of the 
engineers actually engaged, we can hardly admit that 
no others could have been found with whom success 
would have been fairly probably—the Atlantic Company 
would have now possessed the cable they had paid for, 
in lieu of being compelled to see it in the hands of 
another company with no other privilege remaining to 
them than the option of buying it back, together with 
another cable, at their gross cost, although they have 
already paid for one of these cables in full. 

If the directors of the Atlantie Company—amongst 
whom may be noticed the names of two of the directors 
of the Maintenance Company—chose to entrust their 
own individual money entirely to the management of 
the latter company, of course that is their own affair ; 
but it appears to us that in canvassing for casual sub- 
seribers, or when’ explaining the affairs of the company 
to the shareholders, the exact position in these matters 
should be made quite clear. Yet we find a sharcholder 
asking, at the meeting of March 16, 1864, “ Does the 


| contract embrace the manufacture of the cable and 


« laying it down as well?’ to which the chairman re- 
plied, “ Yes; manufacturing the cable, providing the 
** ships, laying it down, and everything.” “ In one con- 
* tract ?” “* Yes, in one contract.” 

Now it is clear that either this is incorrect—the con- 
tract embracing only the aftempt to lay the cable—or 
else the Maintenance Company should have been made 
to fulfil their contract by the completion of the cable 
for the Atlantie Company from England to America, 
the cable in such case belonging to the company who 


lectricians of the Atlantic Company on this subject’ 





yaid for it. We have quoted these particular words, 
But there seems also ample grounds for viewing the 
whole of the speech, in which Mr. Wortley so elo- 
quently pleaded the advantages of the arrangements 
made by the directors with the contractors, as tending 
to create the impression that the contract was really 
such as would rs the bond fide pecuniary responsi- 
bility on the contractors. ‘The high tone which the 
managing director of the Maintenance Company was, 
we have heard, allowed to assume, as regards the non- 
intervention of any officers on the part of the Atlantic 
Company, endorsed this ; and we think a portion of the 
shareholders must have been somewhat disappointed at 
finding eventually, after all the boast of sole responsibility 
undertaken by the contractors, that the Atlantic Com- 
pany had expended nearly their whole capital, that the 
contractors had been very well paid, that the cable was 
not laid, and finally that the Atlantic Company, having 
no staff or machinery of their own, were left entirely 
for any further steps in the hands of the contractors. 
It was even very currently reported that the contract 
which Mr. Stuart Wortley considered so perfect—but 
which he considered, in the interest of the shareholders, 
should be kept beyond the reach of criticism—left the 
ownership of the 1000 miles of cable brought back in 
the Great Eastern a doubtful question. 

The actual engineering operations have no doubt 
resulted in a great success; but it should not be for- 
gotten that as early as 1858 a cable had been laid 
across the Atlantic, though it is true, its insulation was 
so imperfect as to fail immediately, whilst as regards 
grappling, cables had been grappled up in 600 fathoms ; 
aud although, even remembering ean facts, there 
was, as there always will be, a certain amount of risk, 
we cannot see that the case was so entirely novel as to 
justify the Atlantic Company in placing themselves en- 
tirely in the hands of the so-called contractors, whilst 
leaving their own risk as great as ever, just in 
exactly the same way as former companies had done 
with similar unfortunate results. We say unfortu- 
nate, for the present position of the Anglo-American 
or Telegraph Construction and Maintenance Company 
must not be confounded for a moment with that of the 
Atlantic Telegraph Company. 

If the Atlantic Company had held firmly to public 
and independent subscription, and then, finding that 
no contractor would really undertake the risk of lay- 
ing a cable, had obtained the manufacture by tender at 
the lowest price, undertaking the laying of it them- 
selves, they would have saved, we believe, enough on 
the mere cost of manufacture of the cable to have met 
all the expenses which could have been incurred in com- 
pleting it, even if the accident of 1864 had occurred ; 
for it must be remembered that in such case they 
would have possessed their own staff and machinery. 

The prevalent method of launching companies by 
means of a “ provisional contract,” to be partly paid 
for in shares, which are advertised as if they were so 
many independent subscriptions, thus serving as decoy 
ducks to the general public, is dangerous. The con- 
tractors must thus obtain sufficient influence at the 
board to deal with the matter very much according to 
their own views, if not according totheir direct interests. 
How easy, therefore, to consider their contracts first, 
and their shares, which can be disposed of at the proper 
moment, last. 

The subject of contracts falls legitimately within the 
province of the engineer. Contracts for submarine 
cables on a large scale have so often before been at- 
tended with disappointments, and have so often before 
been criticised, that we shall never believe again (and 
we hope nobody else will) in a contract entered into 
by a board of directors for the submergence of a tele- 
graph cable. 

We have seen the Red Sea directors laugh at the 
arrangements of the first Atlantic, and the officers 
of the Board of Trade, who made the Malta and 
Alexandria contract, smile at the Red Sea con- 
tract. No doubt the last Atlantic Company have 
thought the Board of Trade very foolish, and we sup- 
pose the only parties that can really afford to be 
amused at the 1864 contract of the Atlantic Companyare 
the Anglo-American and Telegraph Construction and 
Maintenance Company. We should like to see this 
wonderful contract which Mr. Stuart Worthy con- 
sidered too brilliant to bear the light of day. 





Sream Between LiverPoot Anp Boston.—A_ meeting 
has been held at Boston to endeavour to establish a new 
American line of steamers to Liverpool, the directors of some of 
the New England railways being among its promoters. The 

roject at present is to purchase the eleven steamers originally 
intended for the line between New York and San Francisco, by 
way of the Isthmus, and form with these a new service, the 
trip to be made semi-weekly. 
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ROYAL SCHOOL OF NAVAL ARCHITECTURE 
AND MARINE ENGINEERING. 
Examination for Diplomas. 

Tue Lords of the Committee of Council on Education have 
had before them paragraph X. of the Minute establishing the 
Royal School of Naval Architecture and Marine Engineering, 
which is as follows: 

‘Diplomas will be given to all persons, whether they have 
received their instruction at the school or not, who pass the 
final examinations of the school, provided that they give satis- 
factory evidence of having gone through the course of practical 
work recommended by the Council of the Institution of Naval 
Architects. These diplomas will be of two grades according to 
the success of the candidate in the examination, the title of the 
higher grade being Fellow and of the lower Associate of the 

Royal School of Naval Architecture.” 

Their lordships approve of the following scheme for the final 
examinations of the school, which will be held annually towards 
the end of April. 

Candidates who have not been students of the school will be 
required to produce certificates that they have been engaged for 
three years, at least, in— 

1. Practical wood or iron ship building in a dockyard; or, 

2. Practical engine and boiler building in a dockyard, or in the 
works of a marine engineer ; or, 

3. Practical work as a draughtsman in a dockyard [or marine 
engine works ], during which the candidate must have himself 
gone through the complete formation of the design of a ship [or 
of a marine engine], with the whole of the calculations in- 
cluding in it. 

Such candidates will also be required to give reference as to 
character and good conduct before they are admitted to the ex- 
amination. 

All such candidates must apply to the Secretary, Science and 
Art Department, South Kensington, W., not later than the 15th 
March, 1867. 


Subjects and Marks for the Diploma of Associate. 





Group A. 

Naval Architects. 
Practical ship-building ae iis ann «. «1000 
Laying off _... we ‘ini an aus -. 1000 
Usual calculations of a ship ... ‘oi wn we. §=1000 
*Elementary physics ... ‘a = ‘al «» «1000 
4000 

Marine Engineers. 
Practical engineering ... “se “el ibe we «61000 
Steam ... oe ees int oon pa e- §=1000 
Usual calculations of a marine engine ee «- 1000 
*Elementary physics ... dad oe Ses «. 1000 
4000 
Group B. (N. A. and M. E.) No. 
Arithmetic and mensuration... po poe P 1000 

Algebra, including quadratic equations; and Euclid, 
first six books and 22 propositions of Book XI. 
with deductions... os sia pee e. «1000 
+Plane Trigonometry and logarithmic calculation ... 1000 
tElementary mechanics and hydrostatics ... «. 1000 
4000 
Group C. 

Naval Architects. 
§ Ship drawing om ae ae mae 1000 
Total marks possible ... .. 9000 

Marine Engineers. 
§ Engine drawing... see se én «. 1000 
Total marks possible ... o. 9000 


Note.—Half the possible marks to be obtained in each of the 
three groups as a condition of the Associate’s diploma. This 
schedule will be revised from time to time as ocecasion may 
require. 

Sulyjects and Marks for the Diploma of Fellow. 
Obligatory Subjects. 
Group A. 


Naval Architects. No. 
Design of a ship a jae oes ~— . 600 
Principles of design of a shit we dnd e- 500 
Practical ship-building and laying off eae 1000 
|| Steam and steamengine ... “és eee oe tae 
. eae 750 
** Chemistry and properties of metals we = 790 
4250 

Marine Engineers. 
Design of an engine ... dai eos . 500 
Principles of engine design ... ow aia 500 
| Marine engineering and steam ee, rie 1000 
Practical ship-building oe soe as. ae 
Physics are ove ane ° °° 750 
** Chemistry and properties of metals ove oo 750 


4250 











* An elementary knowledge of heat, chemistry, electricity, and 
magnetism, with especial reference to the errors of compasses of | 
ships, both of wood and iron. } 
¢ Plane trigonometry as usually read, exclusive of trigonome- 
trical analysis. 
t Including (inter alia) the description and explanation of the 
principal mechanical and hydrostatical instruments and ma- 





chines, specific gravity, and the flotation of bodies. 

§ The ship and engine drawing will be done by the candidate 
at home “on honour.” Instructions will be sent to any candidate | 
applying in proper time. 

|| Description of marine engines, boilers, and propellers in | 
ordinary use, and a practical knowledge of the rales for caleu- | 
lating nominal and effective power, evaporation, &c., and per- | 
formance of steam vessels, and the use of the indicator and 
dynamometer. | 

@ Including the elements of pneumatics, heat, electricity, and | 
magnetism, with its application to ships, both of wood and iron. | 

** A fair knowledge of inorganic chemistry and qualitative 
analysis, 
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ENGINEERING. 


Group B. (N. A.andM,E.) No. No. 


* Pure mathematics ... aa ‘ 2000 
Applied mathematics... “sb see ws 1000 
Applied mechanics and machinery ... ee §=1000 





—- 4000 
Total marks possible for obligatory subjects  ... 8250 
pa ‘ for voluntary subjects (seebelow) 6000 


ese eae seo eee 14,250 

Note.—2100 marks to be obtained in Group A, and 2000 in 
Group B, as a condition of the Fellow’s diploma. In case of 
failure, the examiner will judge whether the knowledge shown 
by the candidate is sufficient to admit of his being received as 
an Associate, 


Total possible 


Voluntary Subjects and Marks. 


For Special Notice in the Diploma of Fellow. No. 
Dynamics and hydrodynamies (higher theory of)... 1000 
Strength of materials and structures eso ee §=1000 





Theory of marine propulsion and of fluid resistance } 1500 
Theory of waves and of the behaviour of ships : 
Heat, in its application to the marine engine, and 

theory of the steam engine... 
¢ Higher pure mathematics ... eée as ° 


1500 
1000 


6000 

No paper in this list will count for anything in the class list, 
or be mentioned in the Diploma, unless the Fellow obtain at 
least 30 per cent. of the marks in it. 

Subject to this, the place of the Fellow in the class list will 
be settled by the total of marks obtained both in these and in the 
obligatory subjects. But the previous question, whether a can- 
didate is to be received as a Fellow, will depend on his obtaining 
the necessary marks in each group of the obligatory subjects. 


TURBINES AT SALTATRE MILLS. 

Tue pair of turbines represented on page 106 have been re- 
cently constructed by the North Moor Foundry, Oldham, for 
Mr. Titus Salt, and they are now at work at the celebrated mill 
at Saltaire, near Bradford. The turbines are on Schiele’s 
principle, having buckets formed in two symmetrical halves, 
joined in the middle, and the water passing upwards and down- 
wards through the bucket-wheels, and escaping both above and 
below them. Each of the two turbines is of 50 horse power, the 
diameter of each bucket-wheel being 6 ft., and its height 2 ft. 
10 in. The two turbines are constructed exactly alike in all 
their parts and dimensions, with the exception of an arrange- 
ment for adjusting the inlet for varying quantities of water 
being fitted to one turbine only, the fluctuation in the water 
supply being sufficiently limited to allow of one turbine receiving 
its full complement of water at all times, whilst the supply to 
the other is regulated according to the total available quantity. 
Each wheel has 24 buckets, 83 in. deep and 22 in. wide at the 
outlet, these forming 24 openings at the top and an equal num- 
ber at the bottom of the wheel, so that the total area of water 
passage is 945 square inches. The wheels are turned, and fit 
closely into the casing containing the guide-vanes, the latter 
being bored out so as to form a nice fit, and thus prevent the 
escape of water between them and the moving parts, an escape 
which would of course cause a loss of useful effect. The play 
between the wheel and the guide-vanes does not exceed ;}; in. 
The wheel, therefore, requires a very accurate and firm guide in 
the footstep, and very careful balancing in order to avoid all 
danger of contact and friction being caused in the working of 
the turbine. The footstep is made of brass, and lubricated 
with oil by means of a small hand-pump provided for that pur- 
pose, and easily accessible to the attendant. The cylindrical 
bearing of the step is made of lignum vite, and its lubrication 
is performed by the water itself. There is no great pressure on 
the footstep of Schiele’s turbines, as the manner in which the 
flow of the water takes place through the bucket-wheel causes 
all pressure exerted parallel to the axis of rotation to be very 
nearly balanced, and, in fact, it is possible to adjust the wheel 
so as to cause a lifting action upon the vertical shaft by an un- 
equal distribution of the water in the upper and lower halves of 
the buckets. This is one of the principal advantages claimed 
for the North Moor Foundry turbine as compared with most 
others, and it is certainly of great importance under many cir- 
cumstances. The arrangement for regulating the supply of 
water to one of the turbines consists of vertical slides movable 
up and down in recesses planed in the guide-vane cylinder. 


Motion is given to these slides by means of screw spindles worked | 


by hand-gearing. By the aid of the slides it is possible to open or 
close any required number of water passages between the guide 
vanes, senting to the demand for power or the supply of water 
available. This closing arrangement has been found within the 
limits required in practice to interfere very little with the useful 
effect given out by the turbine, and trials have been made with 
some turbines of this class which successfully proved this fact. 
The speed at which the Saltaire turbines are calculated to run 
is thirty-eight revolutions per minute, and the available fall of 
water is 7 ft. The outer spiral casings of the turbines are made 
of wrought-iron plates, and the guide-vane cylinders are rivetted 
to them. The turbine shafts are coupled to a steam-engine 
shaft, and the two kinds of motors work very steadily together. 
The useful effect of the turbines just described has not been 
ascertained by direct experiment; but the North Moor Foundry 
Company have made a great number of trials with turbines of 
the same class, which have given useful effects of about 80 per 
cent. of that due to the fall of water. The following results of 
a trial made by means of a friction brake, with a turbine erected 
for Messrs. Long and Co.’s works at Charfield, have been fur- 
nished to us by the North Moor Foundry Company. The tur- 
bine in question is 21 in. in diameter by 14 in. high, and it has 
24 buckets 23 in. deep by in. wide at the outlet. The quantity 
of water was measured by fixing a board 8 ft. 3in. long and 





* The pure mathematics will involve a fair knowledge of the 
calculus, of analytical geometry of three dimensiong, and of de- 
scriptive geometry, and a thorough acquaintance with the prin- 
ciples of the mensuration of ship-building [or marine enginecr- 
ing]. 

t Including (inter alia) the elementary parts of calculus of finite 
differences, calculus of variations, and different equations. 


} in. thick at its edge across the tail vane. The board was made 
perfectly water-tight at the sides and base, sothat all the water 
from the wheel passed over it. The depth of overflow was 
measured at a distance of 5 ft. from the board, so as to insure 
taking the proper level before the water reached the point where 
its level began to sink perceptibly towards the edge of the board. 
The power was taken off by the brake at the turbine shaft, the 
radius of the brake being 37 in. 

The following is the result of the trial, showing a maximum 
useful effect of 83.8 per cent. : 





+ 





overflow. 


Depth of 





Ib. | 














in | LP. ft. in.) in. ‘ 

10 160| 145| 136] 8 3 | 68 17.7 
10] 125) 190| 13.918 31/6 7.2 
10] 100) 240] 14 | 8 3 | 55 16.7 
10 80} 270} 12.5 |),8 3 | 53 16.2 











To ascertain the useful effect of the turbines when working 
with a partial supply of water, the North Moor Foundry Com- 
pany have tested a turbine erected by them for Mr. J. Hadfield, 
of Glossop. This turbine works on a fall of 34 ft., and is driving 
a cotton mill containing 14,000 spindles, with all preparing 
machinery. The turbine wheel is 30 in. in diameter, 20 in. high, 
and has 24 buckets, 4 in. deep by 1 in. wide, and 20 guide-vanes. 
The experiment was conducted in the same manner as the above, 
the radius of the brake wheel being 5 ft. 3.3in., so that the 
circumference corresponding to it was just 33 ft. The trial was 
made with thirteen of the guide-vanes closed, so that only about 
one-third the full quantity of water was passing the turbine. 
The result was as follows: 


Height of fall ses 32 ft, 4 in. 


Weight on brake ... ses «as om 
Revolutions of turbine... a Se 

Power indicated ... on eee 30.6 hp. 
Width of overflow and ous 8 ft. 5 in. 


6} in. 
663.2 cub. ft. 
40.6 h.p. 


Depth pe asa 
Water per minute... 
Power contained in water 
Useful effect when working with 
one-third power ° 75.3 per cent. 
The North Moor Foundry Company have produced a con- 
siderable number of their turbines, and they estimate the col- 
lective horse power of all turbines of their make now at work at 
6000 horses. ‘They recommend their turbines to be driven at a 
speed equal to 0.6 of the velocity of water due to the fall. The 
loss in effect is not, however, very considerable, if the working 
speed is altered within a range of 10 per cent. above or below 
the most suitable figure. 











NOTES 
TELEGRAPHY. 

Tue highest speed attained on a trial by the Electric Tele- 
graph Company with the ordinary double-needle instrument on 
a length of 200 miles of line was 35 words per minute, and on 
the same length with the Morse printing-instrument 38 words 
per minute. The average of between two and three hours’ con- 
tinuous work, when reporting a speech of Mr. Bright, was with 
the double-needle instrument 24.3 words per minute, and with 
the Morse 26.5. 

In laying the Atlantic cable of 1858 the angle formed by the 
cable over the stern, with the horizontal, was 10 to 11 degrees, 
when the ship was going 6 knots through the water, and the 
cable running out at upwards of 7 knots. ; ; 

The Atlantic Telegraph Company will bring a bill before Par- 
liament this session for powers to increase their capital to five 
millions. ; : 

Sir William Snow Harris in 1820 supplied sea-going vessels 
with lightning-conductors. ‘ 

Thales, about 600 n.c., is reported by subsequent writers to 
have described the power of attracting light bodies which is 
developed in amber by friction. ‘ 

Mr. Ronalds, of Hammersmith, in 1816 erected eight miles of 
insulated wire. He proposed to the British Government an 
{ electric telegraph to be used along the coast, in lieu of it sema- 
| phore telegraph, In 1823 he published a full description of his 
| telegraph, in a work entitled “ Descriptions of an Electrical 
| Telegraph and of some other Electrical Apparatus.” Messrs. 
| Spon, of Bucklersbury, have some copies of this rare book, ’ 
| The specific conductive resistance of distilled water is given 
| by Becquerel at 6,754,208,000 times that of annealed copper. 
Copper, however, varies in conductivity some 50 per cent. 
| One hundred inches of pure copper, weighing 100 grains, are, 
| at 60° Fahrenheit, equal in conductive resistance to 0°18207 

Siemens units. 7 y * 

One nautical mile of pure copper, weighing 225 lb., at 75° 

| Fahrenheit, would be equal in resistance to 5.44 Siemens units. 

Sir Samuel Canning and Mr. Clifford, and Captain Moriarty 
C.B., were all engaged with Sir C. Bright on the Atlantic, 

| cable of 1858. 
Messrs. R. S. Newall and Co. were the first to employ the 
| drum brake and knife so much used in laying cables. It was 
first employed on the Holyhead and Howth cable in 1852. 

The longest time occupied in the transmission of messages 
from Great Britain to Kurrachee by the Anglo-Indian Tele- 
graph up to April, 1866, was 20 days, and the shortest 2 hours 
and 4 minutes. The longest time taken for a message between 
Fao and Kurrachee was 16 hours 35 minutes, and the shortest 
9 minutes, ‘ 

| ‘The two Atlantic cables are now being worked as a simple 
metallic circuit. 





} - - = 

| Kirxiess Haut Inonworks.—The Kirkless Hall Com- 
any, at Wigan, are erecting three new blast furnaces for making 
| Leacdite iron. The blowing engines are now in course of con- 
| struction at Messrs. Nasmyth and Co.’s works, Patricroft. 
| They are three in number, and have each two blowing cylinders, 
each 100 in, in diameter and 12 ft. stroke. 
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BRIDGE OVER THE SEINE. 
Description of the Bridge over the Seine at Orival, near Elbeuf, 
on the Chemin de Fer de 0 Quest, on the line from Serquigny 
to Rouen.* (For engravings, see the preceding page.) 

Tue bridge is supported on five piers and two abutments, 
composed each of two cast-iron cylinders filled with concrete. 
The structure is thus divided into six spans as follows: 
feet. in. 
115 53 


The two side spans, each ... 
154 94 


The four intermediate spans, each 
The distances from centre to centre of the 
piers and abutments are: 
Side spans 
Intermediate spans un 
From centre to centre of abutments 921 
Length of platform ee eee 930 
Clear height from the level of the water 
to the under side of the bridge 35 
Superficial area of the waterway at the 
usual level of the water ‘ 
Ditto at 13 ft. 14 in. above ditto 
Ditto at 23 ft. above ditto 


127 
166 


oe oe 


Piers and Abutments. (Fig 

The piers and abutments are each formed of two cast-iron 
cylinders, spaced 28 ft. 64 in. from centre to centre, and filled 
with concrete. On the top of the columns, are placed two bear- 
ing blocks of granite, to receive the friction rollers, or rather 
rockers, upon which the platform rests. 

The diameter of the cylinder is 11 ft. 9 
up to 6 ft. 6j in. above water level, and 10 ft. Gin. above that 
level. A conical piece, 1 ft. 5% in. high, connects the two dia- 
meters. Each cylinder is made up of rings, each ring being 
composed of four segments, and stiffened frum top to >ottom 
with interior flanges, and placed on one another, the flanges 
serving also to fasten the rings to each other by means of bolts. 


in. from the base 


There are forty bolts to each joint, 1} in. diameter, 33 in. be- 


tween the head and the nut, and weighing 34 Ib. each. he 
rings are 3 ft. 32 in. high, excepting that immediately under the 
conical junction piece. The height of this ring is determined 
after the sinking of the lower part of the cylinder, so as to com 
pensate for irregularities and maintain the conical base of all 
the piers at the same relative level—viz., 6 ft. 6}in. above 
water level. 

The lowest or cutting ring, as it is called, is 11 ft. 11 in. in 
diameter, and has but one flange, that at the upper end; the 
lower extremity is cut to a knife edge j in. thick to facilitate the 
sinking of the cylinder. The topmost ring of the cylinder has 
likewise only ene flange, that at the lower part. A flange of 
1fin. projection is cast on the outside of the ring, and carries 
the capital surmounting the cylinder. The position of this 
flange is determined after the sinking of the lower part of the 
cylinder. ‘The thickness of the rings varies accordingly as they 
belong to the up-stream or down-stream cylinder, and also with 


5 


their position in each cylinder, as follows: 


Cutting rings, up and down 
Conical junction piece ose eee eee 
The two rings below, and the four ring 
above, the junction in the up cylinder ... 
All other rings ° ooo eee 
. qrs. 
Mean weight of a cutting ring ... 0 
junction piece ... seo 

Diameter. lrhick. 
ring 11 ft. 9}} in. x 2 in. 
ring 11 ft.9}% in. 14 in. 
ring 10 ft. 6 in. 2 in. 

. = ring 10 ft. 6 in 13 in. 

The capital is octagonal in shape, 4 ft. 6 in. deep, 
divided into four pieces bolted together, and fixed 
ring by eight lugs and bolts. The weight of 
3 tons 4 ewt. 

The cylinders forming the abutments have no capitals. The 
upper rings are connected by a vertical cast-iron plate, serving 
also to retain the embankment and ballast. ‘The thickness of 
this plate is 1 in.; it is well stiffened by vertical and horizontal 


flanges. 


” 


Sink ing the ‘ylinde rs. 
The columns have been sunk into the bed of the river down 
to a bank of hard compact chalk by means of compressed air. 
ft. in. 
Mean depth of cylinders below water level... 48 6 
Mean depth of water ose ace soo 12 0 
Mean depth of sinking below bed of river ... 36 «6 
Height from water level to top of capital ... ; 
Mean total height of a pier... eee eee 
Mean time occupied in sinking each cylinder 
Bracing. (Figs. 3 and 8.) 
The cylinders of each pier are connected by a vertical bracing 
frame 19 ft. 5} in. deep, built up of plates and angle irons, 
and attached to each cylinder by three collars of flat iron, 
15} in.x% in. The lowest collars rest on the conical junction piece. 
At the abutments there is no vertical bracing, but the cylinders 
are tied together by a horizontal bracing trame, 10 ft. 6 in. 
broad, built up of plates and angle irons, placed on the top. 


82 23 


194 days. 


Mortar, Cement, Concrete. 
In every cube yard of concrete in the air chamber of the 
cylinders was used: lbs. 
Portland cement 1010.68 } 
cub. ft. >s2 
21.54 J 
ibs. 
741.08 
cub. ft. 
24.26 


America quarries, near 


p2—l. 
Sand and gravel - eee 

In the remainder of the cylinder: 
Portland cement 


Vay 38—1. 


Sand and gravel ee - 

The Portland cement comes from the 
Paris. 

‘The mean amount of concrete per cylinder was 261 cubic yards. 
The cylinders are capped by two bearing blocks of granite, 
which carry the rollers on which the platform rests. 

* Our account is prepared from an excellent description in the 
Nouvelles Annales de la Construction, conducted by M. Uppermann. 





| They are 1 in. thick, the breadth varying from 
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ENGINEERIN 
Bearing Blocks. (Fig. 9.) 
For the two abutments and piers 1, 2, 
4, and 5, the lower block is cylin- in. 
drical and 1 113 thick 
Its diameter on the piers is 9 103 ,, 
” abutment ... os 9 ae 

The blocks bear entirely on the concrete. The upper one is 
rectangular, and 5 ft. 6) in. wide, corresponding to the length 
of the lower roller bed. The two segmental spaces of the lower 
block, left uncovered, are destined to receive the cast-iron chairs, 
on which the platform is wedged up, whilst the rollers used in 
launching the girders are taken away. The thickness of the 
upper block is 2 ft. 0% in. 

Pier 3 serves as a point of departure for the expansion of the 
girders, and has no friction rollers. ‘The height is made up by 
the insertion of a third block of granite 1 ft. 42 in. thick, the 
height of the second block being reduced to 1 ft.7,%;in. Upon 
this third block rest two cast-iron plates supporting the girders, 
The upper plate is grooved to clear the rivet heads: grooves, 
f in. deep and 2 in. wide. 

Rollers and Roller Beds. (Vigs. 10 and 11.) 

The provision for expansion and contraction of each girder 
consists of ten segments of a cylinder, 11jin. diameter and 
2 ft. 7%; in. long, between two cast-iron plates of which the 
lower plate is 2 ft. 11 yy in. x 5 ft. Gf in. X 2 y% in.; upper plate, 
2ft. 7 in. X Sft. din. x 2hin. On pier 3, which has no 
rollers, the lower plate has a thickness of 3}§ in.; upper plate, 
2lin. The rollers are linked together at each extremity by 
two straps 5ft.2Zin. X 3}8in. X 14in. They are furnished 
with trunnions 22 in. diameter and 14 in. projection, which take 
into holes bored in the straps. The end trunnions and the two 
intermediate ones are longer than the others, in order to receive 


ft. 


a nut and washer, to prevent the straps from slipping. 
Superstructure. (Vigs. 1, 2, 3, ft and 5.) 

The superstructure consists of two great continuous lattice 
girders, connected by cross girders. Four lines of longitudinal 
girders, corresponding to each rail, run the whole length of the 

The top flange of 
tudinal girders is the thickness of the planking below 
p flange of the cross girders, ‘The planking is laid at right 
s to the length of the bridge. 
Bracing of the Superstructure 

The platform is braced horizontaly underneath by a series of 
diagonal cross bracing fixed alternately to the centres and ends. 
of the cross girders by gusset plates rivetted to the lower flanges. 
hese plates at the end of the spans are 2 ft.2 in. x 1 ft. 4 in, 

‘} in., and in the centre are 2 ft. 2in. X 3ft. Gin. X {} in. 
The bracing bars are of an Y section 42” K Ly "x* 4,” 


Principal Dimensions of the Girders. 


Length om ese one 
Depth between flanges oon 
Distance apart, centre to centre 


Flange 3. 


Depth of upper ve rtical plate 
- lower ” 
Thickness of upper plate 
” lower ” eee 
Breadth of flange eee eee 
Thickness of flange over abutments ove 
centre Ist and 6th spans 
over Ist and 5th pier ... 
centre 2nd and 5th span 
over 2nd and 4th pier .., 
‘i centre 3rd and 4th span 
Angle-irons ina ee 4 in. x4} in. x & i 
Web. 
The bars forming the web are inclined at an angle of 45°. 
7% in. to 43 in. 
The bars over the piers are all 7Zin. broad. The girders are 
divided into two hundred panels by exterior and interior uprights ; 
the outer ones over the piers and abutments are formed of a 
plate 13 it. 52 in. x 1 ft.x2in., and two angle-irons 3 in. x3 in. 
in. ‘The inside uprights rest on the cross girders, and are 
composed of a plate 1 ft. 7 }} in. wide at bottom, and 1 ft. at top, 
10 ft. 2 in. high, 2 in. thick, and two angle-irons 3 in. x 3 in. x 7 
In the spans the uprights have the same dimensions, but the 
irons are replaced by two flat bars 2 in. x i’; in. 
which occur at every upright, are three 
, and are of the following dimensions : 


exterior aug 
The cross girde 
hundred in numbe 


Length ous 

Depth eee 

Thickness of web 

" flanges 
Width of flar 
Angle-irons ... coe cee 

Distance from centre to centre: 
In the spans ... nn eas 
Over piers... 

The following are the 


ces eee 


9 10 
dimensions of the longitudinal girders: 
ft. in, 
Length ‘ 9 9 
Depth ° eee eee eee 0 118 
Breadth of flanges . - oo ees 0 63 
Thickness of ,, ode oe ace one O 3 
Angle-irons ... ese ee 2¢ in. X 28 in. X yy in. 

They are supported by brackets which rest on the lower flange 
of the cross gi 

The greatest strain to which any part of the wrought iron- 
work can be subjected under the proof load is 3.8 tons per square 
inch. 

Permanent Way and Planking. 

The planking is of oak, 3 in. thick, laid flush with the upper 
surface of the cross girders, and coated with tar. The permanent 
way is laid with Vignoles rails 5} in. broad at the base, on longi- 
tudinal timbers 12 in. x6in., the upper surface of which is cut 
to a slope of 1 in 20, to suit the inclination given to the rails. 
These timbers are bolted to the longitudinal girders, and the 
rails are secured to them with spikes. 

All the ironwork received four coats of paint—two of red lead 
and two of grey. 
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Erection and Fixing of the Girders. 

The main and cross girders were built up and rivetted together 
on the right bank. The construction commenced 10th May, 
1864. On the 15th of September there were three spans and a 
half finished. The length of the contractor’s platform not per- 
mitting of the construction of a greater length of girder, the 
completed spans were hauled into place. This operation lasted 
three days, and on the 20th September the extremity of the 
girder just rested on the third pier, a powerful crab, manned by 
sixteen hands, being employed. The supports on which the 
girders had been erected were removed, and replaced with cast- 
iron rollers 2 ft. 9 in. in diameter, placed on the piers and abut- 
ments, and on the embankment at distances equal to the spans 
of the girders. The rate of progress was 33 in. per minute, and 
about 16 ft. Gin. per hour. The remainder of the spans were 
then constructed. They were completely finished on the 15th 
November, and drawn over into their place on the 19th Novem- 
ber, 1864. During this operation, precautions were taken to 
avert accidents. ‘Thus, to diminish the strain arising from the 
leverage of the unsupported length of the spans during the 
launching, the lower flange of each girder was prolonged 36 ft. 
by a triangular wrought-iron beak, and the girders were stiffened 
by the insertion of wooden struts between the inside and outside 
uprights where required. 

On the top of the piers, before and behind the launching 
rollers, were placed cast-iron chairs, on which the spans were 
solidly wedged up to a level 1,% in. above that which they per- 
manently occupied. The launching rollers were then with- 
drawn, and the rollers inserted ; the wedges were then struck, 
and the girders lowered into their definitive positions, 22nd De- 
cember, 1864. 

The planking was completed 15th January, 1865, and the 
permanent way was laid the 15th February following. 

To recapitulate, the sinking of the cylinders was commenced 
24th May, 1863, and completed 24th April, 1864, and ballast 
trains were running over the bridge 15th February, 1865. The 
preliminary works having been commenced 15th April, 1863, it 
follows that the bridge, permanent way included, has been 
entirely completed in twenty-two months. 

Testing the Bridge. 

The official tests took place June 20th, 21st, and 22nd, 1865. 
The dead-load test was made with a train composed of locomo- 
tives representing a load of 1.22 tons per foot run per line of 
rails. 

The greatest deflexions were as follows: 

One line loaded. Both lines loaded. 
Span. in. ip. 
Ist 3 
2nd 
3rd 
4th ose 
dSth e ° as one oe 1s 
6th soo eee ‘ tee ese 4 

For the live-loud tests two trains, weighing each 183 tons, were 
run over the bridge at the rate of 22 miles an hour. The de- 
flexion varied from 4in. to %in, in the central spans, and 
from 3; to gin. in the side spans, when the two trains ran 
abreast. At the rate of 31 miles an hour, two trains, weighing 
each 120 tons, and running abreast, produced deflexions varying 
from jin. to ,%; in. in the central spans, and from {; in. to 2 in. 
in the side spans. 

Weights of the various Parts of the Bridge, and mean Weight of 
Spans per foot run. 
Weight of each cylinder complete in piers 
and abutments: 
Cast iron ose ese 
solts, No. 960 ‘lca 
Concrete, 261 cubic yards 
Granite, 275 cubic feet 


tons. tons. 
104.14 
1.607 
458.819 
19.200 


583.766 
Rollers and roller bed 2.683 
586.449 
Weight of the roadway: 
Plates and angle irons 1259.05 tons per 
foot run... eee on deo 
Oak planking 219.56 tons per foot run 
Total weight per foot run... ose 1.566 1.566 
Permanent way and ballast: 
4 ft. Vignoles rails, at 833 1b. the yard 05 
t ft. longitudinal sleepers at 303 1b. the foot .054 
Ballast 4in. thick ... 408 


512 


Total weight per foot run of span ... 
Proof load per foot run eee eee, 
Total weigut per foot run, proof load in- 
cluded eee eco ove eee 
Weight per square foot at the base of the 
most heavily loaded cylinders: 
Weight of a cylinder oss ee 
Weight of length of superstructure due to 
cylinder, proof load included ose 
7835 
From which must be deducted: ose 959.783 
Ist. The loss in weight of the part im- 
mersed ove ese _ 38.083 
2nd. The adhesion of the ground, which 
in English. practice is taken=616 |b. 
per foot of surface in contact with the 
ground, but only half this value is 
here taken ... 


367.471 


ove 405.554 


Total to deduct 


Effective weight at the base of the cylinder ... 554.229 
The area of the base being ... 109.52 square feet. 
The pressure per square foot will be 5.06 tons. 
If the value adopted in England is taken, 


pressure per square foot is see 1.7 tons. 
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General Summary of Expense and Prices of Materials. 
z 





£8. d. s. d. 
pling etn eine, 678ft.lin. 712 0 5,167 9 7 
Concrete, 3665 cubic yards. ~ BFS CO FE 
Cement, 139.44 tons ° . ie we. 481 9 7 
Cast iron in cylinders, 1434.84 tons 12 11 10 18070 8 0 
Wrought iron in bolts, 20.96 tons .26 8 2 558 9 7 
Wrought-iron bracing, 50.62 tons .23 19 5 1,213 7 5 
Painting cylinders, 1300 square yds. 0 0 4} 26 8 0 
Granite in girder beds, 3853 cub. ft. 0 511 1,138417 2 
Cramps, 3.662 cwt. Ban 6 -12 4 0 44 12 10 
£31,739 4 2 
Superstructure. 

Wrought iron, including bolts and 

spikes in platform, 1239.06 tons . 23 19 29.699 8 6 








5 
Cast iron in rollers for beds, 37.57 ts. 22. 6 11 839 10 0 
Oak planking, 3 in. thick, 7867cu.ft. 0 3 73 1427 1 0 
Painting, 15,113 square yards - 00 & 304 16 0 
£32,270 15 
Summary. 
Piers and abutments . ° 31,739 4 


Superstructure . ° ° ° 

Towing-paths, retaining-walls, pitch- 
ing-slopes, dredging, Ge... : 

Pumping, lighting, watching 


6 

2 
32,270 15 6 
7120 18 0 
869 2 4 


Grand total ° e . £72,000 0 0 
The length of platform being 930.2 ft., the cost per foot ran 
is 771. 8s. 
Cost per square foot of elevation of surface above water level, 
including foundations, 1/. 14s. 








Mrssrs. SCHNEIDER AND Co., of Creusot, will exhibit in their 
own building in the park, two marine and three locomotive en- 
gines. The larger marine engine will rate as 1000 horse power. 
With the exception that there are three cylinders instead of two, 
the arrangement is much the same as that of Messrs. Mauds- 
lay’s double piston-rod engine. The other pair of engines will 
be one of two pairs for a twin-screw vessel of 500 horse power. 
Each pair has two cylinders, the return connecting-rod arrange- 
ment being also adopted. 

The locomotives will include oue of 63 tons weight for a 2 ft. 
8in. gauge for mineral and contractors’ lines, one of the 30-ton 
express engines made by Messrs. Schneider from Mr. Sinclair’s 
designs for the Great Eastern Railway, and a six-coupled tank 
engine of 38 tons. The little engine is on eight wheels; it has 
22 square feet of firebox surface and 186 square feet of total 
heating surface, {and is to work at 9 atmospheres, or 118 lb. 
pressure. It is one of a class of which many have been made, 
and of which Messrs. Petin, Gaudet and Co. have also some at 
work in Sardinia. The Great Eastern engine has 16in. out- 
side cylinders, 24 in. stroke, a single pair of 7 ft. driving wheels, 
with smaller trailing and leading wheels, the pattern being well 
known to the majority of our readers. ‘The large tank engine is 
one of a class made to work on the branch lines connecting 
Creusot with the Lyons and other railways. The great weight 
is very equally divided upon the three axles, and this class of 
engines, which have been at work since 1859, are said not te 
prove especially trying to the permanent way. 

Messrs. Schneider and Co. will exhibit a considerable assort- 
ment of irons, and with them a table showing their breaking 
strengths and rates of elongation. It is alleged that after many 
observations upon the qualities of Lowmoor and Bowling plates, 
this firm can now produce the same qualities with certainty. 
This is effected by the mixture of certain ironstones from 
Africa along with the ores obtained at Creusot. The foreign 
makers are now giving us so many opportunities of judging of 
the quality of their materials that we presume we shall soon 
find these Africanised Lowmoor plates on their trial in England. 

Messrs. Petin, Gaudet and Co., the large iron and steel masters 
in the Rive du Gier, will exhibit, in their own building in the park, 
a large collection of armour plates, cannon shot, and many de- 
scriptions of iron and steel. Of the steel cannon, one will weigh 
16 tons, and another 20 tons. They are made each with an 
inner tube of Bessemer steel, hooped with rings of hammered 
puddled steel. The bore of the 16 ton gun} is 24 centimetres, 
or 9}in., and.the cast-steel shot weighs about 440 lb. - 

Among other articles are rolled trough irons for railway car- 
riage frames. They have been rolled for the Lyons Railway 
Company, and have broad and thin flanges. Among the T irons 
to be shown is one 10in. high and 114 ft. long, and another 3 ft. 
4in. high, much shorter, but of the same total weight. 





Tue Band SAw ror IRoy.—Since our article last week 
upon this subject, the following has appeared: Among the many 
samples of War Department ingenuity now ready for shipment in 
Woolwich Arsenal, forthe Industrial Exhibition at Paris, isa work 
hitherto unattempted—namely, a device in iron cut by the circu- 
lar or riband saw. ‘he letters although carved from a slab of 
solid iron, 1 in. thick, are all correctly formed, and are of perfect 
uniformity throughout. The saw, it appears, is the invention 
of M. Perrin, and was exposed at the Paris Exhibition of 1856, 
where it was purchased by Colonel Tulloh, then superintendent 
of the Royal Carriage Department at Woolwich. Until very 
recently it has been used solely for the pp for which it 
was designed—cutting and carving difficult and irregular curves 
in wood, &c., of which some specimens in mahogany, lignum 
vit, and other hard woods, are preserved in the pattern-room 
of the department. ‘The tedious and laborious hand process, by 
means of the punch and chisel, being the only method hitherto 
used in carving the angle plates necessary in the construction 
of the wrought-iron gun carriages, led to the attempt by Colonel 
Clerk to test the application ef the circular saw for that pur- 
pose, and the result has proved highly successful. The device 
above-named consists of the words, “Royal Carriage Depart- 
ment, 1867,” which are surmounted with a crown and the letters 
“W.D.” The whole has been suitably mounted on a velvet 
ground and walnut frame, about 5 ft. square, and will be shortly 
packed for transport. 





ENGINEERING PROJECT IN CANADA. 


Tue citizens of Montreal are discussing a scheme for utilising 
the immense water power of the St. Lawrence River at the 
Lachine Rapids. These rapids are about a mile in length, and 
the river falls about twenty-five feet. In the midst of the 
rapids, and extending their entire length, lies a cluster of islands. 
The only channel that is navigable runs between the islands and 
the southern bank of the river. The sources of the water 
supply are so immensely distant and varied, and subject to so 
many mutually compensating influences, that the river is not 
very materially affected either by floods or droughts. The 
hydraulic power at the rapids is estimated at four million horse 

wer—an estimate which we believe to be greatly exaggerated. 

arious projects to turn this vast motive power to good account 
have from time to time been before the public mind in Montreal. 
But the schemes haye been on so grand a scale, involving so 
immense an outlay and so small an immediate available return, 
that nothing has come of them. ‘They think now, however, that 
they have hit upon a plan that is feasible. It is described as 
follows: 

“This plan embodies three principal features. First, it is 
proposed to turn the stream gliding between the islands in the 
rapids into a great continuous millstream for the manufactories 
to be built on the islands. Secondly, it is intended to construct 
a great dam from the islands to the northern or Montreal bank 
of the river, two thousand eight hundred feet in length, wide 
enough for a double railway track, a carriage road and foot- 
paths, and high enough to return all the head water of the north 
channel, which, by running a pier a short distance up from the 
uppermost island, can be made from sixteen to eighteen feet. 
Below the dam, along the rocky bed of the arrested north 
channel waters, mills are to be erect€d. Above the dam will be 
an immense and placid millpond, into which great rafts of 
timber from the Ottaway and elsewhere may be easily floated, 
to be sawn by the mills Liiow: 

“Thirdly, it is proposed to excavate a canal three or six 
hundred feet wide and fourteen feet deep, commencing a short 
distance above the dam, and running nearly parallel to the 
river, about a thousand feet from its bank, down to the river St. 
Pierre. Mills are to be built along the canal, throwing their tail 
water into the river. Mills would be built also along the valley 
of the St. Pierre. It is caleulated that the hydraulic power 
thus controlled will be sufficient to drive all the mills for whose 
location space can be found within proper distance. It is 
intended likewise that the water of the canal should supply in- 
creased pumping power for the city waterworks, and when 
needed fill docks for ocean-going steamers.” 

It is anticipated that the construction of the projected dam 
wlll ‘greatly relieve Montreal from the yearly danger and in- 
convenience arising from the accumulation of packed ice; as 
much of the ice-packing takes place on the rapids along the 
northern channel. 


GREAT EASTERN METROPOLITAN EXTEN. 
SION AND EAST LONDON RAILWAYS. 

Amongst the many important works which have been, and 
are now being, carried out in connexion with our metropolitan 
railway system, there are few, if any, of a more interesting 
character than those which are in course of execution on the 
line of the Great Kastern Extension and East London Railways 
between Mile End Old Town and Liverpool-street. Between 
these points—a distance of nearly a mile—the two lines just 
mentioned will follow the same course, but at different levels, 
the East London being below the surface of the ground and the 
Great Eastern above it; and the cost of the land required 
tor the works will be shared between the two companies, 

Before describing the sort of combined viaduct and covered 
way which is to be constructed along the course followed by 
the two lines, it is advisable that we should say a few words 
respecting the East London Railway. This railway—well 
known to the public as the ‘‘ Thames Tunnel line”—will, when 
completed, serve a very important purpose by forming a con- 
necting link to the east of London-bridge between the lines on 
the north and those on the south of the Thames. On the 
south side the East London will be connected by branches 
with the London, Brighton, and South Coast, the North Kent, 
and the South London Railways, and after crossing under the 
‘Thames through the ‘Thames Tunnel, it will proceed northward 
to Mile End, where it will curve to the west, and run under the 
metropolitan extension of the Great Eastern Railway to the 
terminal station at Liverpool-street. At Mile End, at a short 
distance from the point where its works become combined with 
those of the Great Eastern Railway, the East London will pass 
under the new coal dep6t of the former company, and near here 
branches will be constructed which will rise from the East 
London Railway to the higher level and make a junction with 
the Great Eastern line. At Liverpool-street the terminal 
station of the East London will be immediately under that of 
the Great Eastern company, and the former will be provided 
with means of communication with the adjacent station of the 
Metropolitan District Railway. The engineer-in-chief of the 
East London Railway is Mr. John Hawkshaw, and with him are 
associated Mr. J. S. Burke, Mr. G. R. Stevenson, and Mr. B. Bur- 
leigh ; but the combined works of the East London and Great 
Eastern Metropolitan Extension lines, which form the special 
subject of the present notice, have been designed by the engi- 
neer to the Great Eastern metropolitan lines, Mr. Robert Sinclair, 
whose assistant is Mr. J. S. Mackintyre. 

We may now proceed to describe the combined works, a por- 
tion of which is shown by the engravings on page 110, The 

articular works there shown occur just at the point where the 
Fast London crosses under, and the Great Eastern over, Wheeler- 
street—a street which intersects the line of the railways close to 
the present Shoreditch station. In the illustrations, fig. lis a 
transverse section, the left-hand half being taken along the line 
of Wheeler-street, and the other half being taken a few feet to 
the westward of that street. Fig. 2 is another transverse sec- 
tion, showing the general form of construction adopted along the 
whole of the portion of the line between the street crossings ; 
the right-hand half of the section being taken through the crown 
of one of the longitudinal arches of the viaduct, and the left- 


hand half through one of the piers. Fig. 3 is a longitudinal 
section showing the manner in which the works are arranged at 
the crossing of Wheeler-street, and also showing the general 
system of construction adopted between the streets. Fig, 4 is 
a half sectional place corresponding to the longitudinal section. 

From these views it will be seen that the Great Eastern line is to 
be carried on a viaduct, each pier of which will have a transverse 
arch turned in it, through which the East London line will pass. 
Between the piers of the viaduct, the sides of the cutting for 
the latter line will be formed by retaining walls, these walls 
being carried up so as to form a parapet wall rising 7 ft. 6 in. 
above the ground level. The viaduct for the Great Eastern 
Railway will be made to accommodate four lines of railway, and 
will be 49 ft. 43 in. wide between parapet walls. These latter 
will rise 5 ft. 8in. above rail level, and will be of the section 
shown in Fig. 2. The viaduct will consist, except at the 
street crossings, of a series of flat segmental brick arches 
of 15 ft. span and 3 ft. Gin. rise, these arches being four rings 
thick. The intermediate piers will be 7 ft. 6 in. thick, and will 
be lightened as much as possible above the haunches of the 
transverse arches by the ahegilen of the cellular form of con- 
struction shown in Figs. 2 and 4. ‘The spandrils of the viaduct 
arches will be filled in with cement concrete, and above this will 
be placed 1 in. of asphalte, and then dry filling up to formation 
level. Above the filling will be placed 2 ft. of ballast, and at 
the point shown in our engravings the rail level of the Great 
Eastern line will be 24 ft. 9in., and the formation level 22 ft. 
Yin. above the surface of the ground. The arrangement of the 
drain pipes is shown on the left-hand side of Fig. 2. 

At the station on the Great Eastern line, close to Wheeler- 
street, the width of the viaduct will be increased (as shown by 
Fig. 4 and the right-hand half of Fig. 2) to 72 ft. 4 in. between 
parapet walls, this width giving room for a 15 ft. 
each side, The platforms will be constructed with a face wall 
of brickwork backed by dry filling, the covering consisting of 
3in. York landings. Across Wheeler-street, the Great Eastern 
line will be carried by eleven cast-iron girders, with transverse 
brick arches turned between them, ‘These arches will be 14 in. 
thick at their springing and 9 iv. thick at their crowns, and the 
spandrils will be filled in with concrete. Over this will be 
placed 1 in. of asphalte, and then 1 ft. 9 in, of ballast. 

The transverse arches to be formed in the viaduct piers for 
the accommodation of the East London Railway will be of the 
shape shown in Fig, 2—a form which has been determined upon ; 
after careful investigation as the one which will give a thoroughly 
stable structure with the least expenditure of material. The 
span of each arch will be 36 ft., and the rise 20 ft. 9 in., the 
curve of the crown being struck with a radius of 15 ft. and the 
haunches with radii of 22 ft. ‘The thickness of the arched rings 
will vary by a series of steps, as shown in Fig. 2, from 4 ft. 6 in 
at the springing to 2 ft. 74 in. at the crown, and the underside 
of the latter will be 10 ft. 9 in. below the rail level of the Greas 
Eastern line. ‘his distance between the crowns of the piet 
arches and the upper rail level will be maintained throughou 
the works, the level of the springing of the arches varying act 
cording tu the variation in the distance between the levels of the 
upper and lower lines of rails. The width of the piers of the 
tranverse arches is 9 ft. tranversely, and the space between them 
—36 ft.—is intended to accommodate three lines of rails. 

Between the viaduct piers the East London line will pass 
between retaining walls formed by horizontal arches of 15 ft. 
span abutting on the viaduct piers. A section of one of these 
retaining walls, which are to have a face batter of 1 in 9, is 
given on the right-hand side of Fig. 2, and from this figure and 
Fig. 3. it will be seen that they rest upon semicircular inverts, 
1 ft. 6 in. thick, turned between the bases of the viaduct piers, 
and that they will be backed by concrete, with dry filling behind 
it. ‘he total width of the excavation for the works below the 
surface level will be 55 ft. 

Where, as at Wheeler-street, a roadway has to be carried 
across the line of the railways between the upper and lower 
rail levels, the East London line will be spanned by cast-iron 
girders, with intermediate brick arches, 14 in. thick, arranged 
as shown in Fig. 3, the clear height from the lower-rail level to 
the under sides of the girders being 14 ft. This girder cover- 
ing will be continued for some distance on each side of the inter- 
secting road; so that it will constitute the floor of warehouses 
formed in the viaduct on each side of the street, as shown in 
Fig. 3. The arches in the viaduct piers on each side of the 
street will be filled in with sunk panels, provided with doors 
and windows, and the warehouses wili also be lit by other win- 
dows formed in the side openings of the viaduct. 

Respecting the progress of the works we shall have something 
to say on a future occasion, but we may state that a short 
Jength of the combined structure which we have described has 
been already constructed, So far, considerable delay has taken 
place in the carrying on of the works owing to its not having 
been possible to obtain possession of the necessary property ; but 
it is to ve hoped that this state of affairs will shortly be 
amended, and that the works may be more rapidly proceeded 
with. On the south side of the ‘Thames the works of the East 
London line have already been carried on with vigour, and a 
recent report of the engineers of the line states that it is 
expected that it will be possible to run an engine through the 
Thames Tunnel before the end of the present year. In con- 
clusion we should state that we are indebted to Mr. Sinclair for 
the drawings from which our engravings on page 110 were 
prepared. 
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SreamM Frre-EnGres in Yorksaime.—In our impression 
of the 31st of August last we gave an account of a competitive 
trial of steam fire-engines that had taken place in Bradford, and 
are now enabled to place the result before our readers. At a 
full meeting of the ‘Town Council held on the 22nd January last, 
and after a full and careful investigation into the merits of the 
respective engines, the purchase of Shand, Mason, and Co.’s was 
decided upon by a majority of 22 to 11. 

Water.—Dr, Frankland in his analysis does not now give 
the number of grains of various impurities per gallon, but the 
proportion in each 100,000 parts. Taking this Comparison, the 
organic matter has been found as low as 0.69 part in 100,000 in 
the New River water, and as high as 2.64 in the East London. 
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FRIDAY, FEBRUARY 1, 1867. 


THE TITLE OF THIS JOURNAL. 


NeiTHER the English schoolboy, nor the boy who 
never goes to school, ever commits the unpardonable 
solecism of speaking of the law as a barrister, of medi- 
cine as a doctor, nor of religion as a minister; ye 
scores of those who profess some amount of education 
are continually confounding the name of this journal 
with that of The Engineer. We gave out, at the 
beginning, that this paper was established because 
there was none other worthy to represent the pro- 
fession of engineering, and it is therefore bad enough 
that it should ever be called The Engineer ; but when 
we are mocked with the title of ‘‘ The Engineering”—a 
term which no torture of English speech can warrant 
—we are forced to assert the purities of language. 
We Englishmen are so prone to murder the definite 
article “ the’—a proneness growing from a want of 
the individualising faculty—that we needlessly prefix 
many abstract ideas with it, just as uneducated cor- 
respondents place a “ the” belies ENGINEERING. We 
read, last week, the obituary of the man who, to the 
end of his days, said ‘‘ The Punch,” and, grieved as we 
were for his loss and for the sake of his friends, we 
felt that the English language had met a good riddance. 
We suffer, though, in many ways, from this abuse of 
grammar. One says to another, ‘That was a sound 
“and telling article in Zhe Engineering”? The hearer, 
possibly missing the nasal terminal syllable, and in any 
case mentally rejecting such a violation of language as 
the conjunction amounts to, at once forms a better 
opinion of that bundle of flabbiness, Zhe Engineer. The 
merchant says to his clerk, ‘Send this advertisement 
“to Mr. Colburn’s paper,” and the dutiful scribe 
immediately addresses it to “Zerah Colburn, Esq., 
“ Editor of The Engineer, London.” It goes to 163, 
Strand, and is duly opened and appropriated by the 
heads of a rival establishment. 

It is, perhaps, difficult to decide which is the better 
name for a professional journal, The Engineer or En- 
gineering. Both are good; but they are wholly dis- 
tinct, except in a partial similarity of sound. The one 
is the practitioner, the other is the art practised. 
ENGINEERING is the more comprehensive, for it in- 
cludes all that relates to the profession, while Zhe 
Engineer need not, in order to maintain his title, know 
one-tenth, nor even one-hundredth, of all that goes to 
make up the science of engineering. 

It is even true that the title of this journal has been 
appropriated, as nearly as possible, by an older paper 
envious of our large circulation. When our pro- 
spectuses were first issued, that paper headed its 
weekly advertisements in the Times with the word 
ENGINEERING. This, the nearest possible approach to 
aa of the copyright of this paper, was pi checked 
»y a suitable notice in the “ personal” column of the 
Times ; but since then everything we have done—our 
selection of subjects, our arrangement of matter, our 
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engravings, &c.—have been imitated as far as imitation 
is possible, and the other paper has adopted as far as 
ossible the title Eugineer instead of The Engineer, the 
ormer being just a little nearer our own. any one 
paying an account there takes a receipt from its office, 
they will see that even the bill-heads have been changed 
to “* Engineer.” This trickery, resorted to, we presume, 
to keep afloat as long as possible a declining business, 
injures us in many ways. Even the 7imes, a journal much 
oftener wrong than right upon engineering matters, 
sometimes quotes us as “ Engineer,” thus throwing 
into the hands of an undeserving rival a certain amount 
of countenance and support. We beg our correspon- 
dents—less for our own sake, however, than that of 
the English language—to address ‘their ‘letters to 
ENGINEERING. Few, even of those who martyr the 
definite article “the” before this title, would commit 
the blunder of writing The Punch, The All the Year 
Round, The Once a Week, The Household Words, 
The Good Words, The Fun, &c: Even the news-boys 
who wait.weekly upon.our publisher never fail to say 
ENGINEERING, with the exception of one miserable 
little fellow with a sore hand and a bad’ shilling, who 
once made the mistake, but was immediately corrected 
and hustled out by his companions. 








THE HENWOOD SCHEME. 


A CLEVER lawyer would be able, we think, to fix a 
charge of constructive treason upon the error and igno- 
rance which would mislead us in our attempt to con- 
struct the best possible fighting ship. Our naval 
power is beyond any estimate we can make of its 
value, and it is because of the vital importance of 
maintaining it intact that men of.-all professions and 
callings are never weary of following the whole ques- 
tion of the construction and working of ships of war. 
Once show that any proposed plan of ship is unsound 
and unsafe, and every Englishman would at once, and 
justly, regard it as criminal—the crime of ignorance, 
but still criminal—to advocate its use in our navy. 
Mr. Henwood has proposed to cut down our timber 
line-of-battle ships, and to plate them with 6 in. or 
8in. plating, 8 thus to form a new fighting fleet. 
The answer to this proposition is simply that these 
converted ships would be slow and weak. Could we 
do no better—were we hard pressed, like the Con- 
federates a few years ago—we should at once set to 
work at this sorry make-shift ; but as we are, and with 
our own vast resources, we should have the contempt 
of the whole world were we now to commit this folly, 
and the administration which perpetrated it would de- 
serve not only to be deprived of power, but to be 
visited with the execration of every true Englishman. 

This scheme was condemned on every ground as 
soon as it was proposed. Mr. Reed has condemned 
it, and so have many other, although lesser, autho- 
rities. The engineermg and mechanical press, with 
one notable exception, have condemned it; and even 
the secretary of the American navy, dealing for a 
moment in his late report with a like proposal, pro- 
nounced plated timber ships unworthy of: any naval 
power, and the leading American mechanical publica- 
tion says of them that “they would prove the coffins 
“ of those who put their trust in them.” 

The Engineer, however, a journal. which, under 
former and different management, acquired a certain 
authority upon questions of this kind, was not only 
the first to publish Mr. Henwood’s scheme, but has 
wet-nursed it ever since. Now, to our mind—and we 
speak in no spirit of unfriendliness—this fact is in itself 
strongly against the whole plan. The journal in ques- 
tion_ has, for two or three years past, been habitually 
in the wrong, and, notably so, from its blundering 
habits. These blunders, indeed, are almost incredible, 
until they are examined. Itis not a yearsince it set ali 
London by the ears with a silly alarm which it in- 
vented, to the effect that the Metropolitan District 
Railway—a work bound, metaphorically, hand and 
foot by Act of Parliament—was to be carried along 
the Thames Embankment in open cutting. This 
precious fabrication was repeated, and even Mr. 
Fowler’s own denial, when the public satisfaction at 
last demanded it, was insulted by a string of doubts 
and impudent suggestions. A few weeks later the same 
lems dame upon a controversy respecting portable 
steam engines, in which it made not only a series of gross 
arithmetical blunders, but contradicted itself,and shifted 
its ground in the most extraordinary manner, and at 
last, when actually forced to a most abject confession 
of its errors, attempted to explain some of them away 
as errors of the press, although from the context it 
was impossible that any of them were so. About the 
same time it emitted an article with the ventose title 





of “ Blowing off,” in which something was said of the 





blunders often made in the simple matter of deter- 
mining the loss of heat in blowing off the supersalted 
water of marine boilers. Oddly enough, the article 
itself abounded in blunders, so conspicuous that the 
editor had himself to correct some of them, the follow- 
ing week, in his “ Notices to Correspondents.” Next 
came a grand editorial description and a slashing 
criticism of the Place de Europe Bridge, Paris. It 
was represented that the six streets which converge 
there, and the six lines of rails of the Western Railway, 
had for many years crossed upon a level, and nearly a 
column was occupied with an imaginary account of the 
dangers and inconveniences of this crossing, which 
never existed. The critical portion ofthe article was 
much of a piece with the descriptive portion, being 
so wide of the mark, that the editor felt. compelled to 
send on a most melancholy apology to ‘the chief en- 
gineer of the work in Paris—an apology which is pre- 
served as a curiosity of journalism in his office, and 
which, we believe, any one may see for the asking. 
Hardly less amusing was an attempted description last 
summer of the Waterworks of London, in attempting 
to follow our own exact account. The works of the 
Chelsea Company were described as at Pimlico, those 
of the Lambeth (or the Southwark and Vauxhall, we 
are not quite sure) as near the Waterloo-road, those of 
the East London as at Shadwell, and again at Chad- 
well, the latter a place in Hertfordshire; and almost 
every possible blunder was made in the quantities and 
dimensions given. Many were so outrageous that it 
was impossible to correct them with any self-respect, 
and so they were quietly left to the indulgence or, 
still better, the inattention of the readers of the paper. 
Then came a grave relation of a wonderful meteorolo- 
ical phenomenon at Niagara Falls, an account which, 
F any one cares to refer to it, they may see on page 
93 of our own last number, and which is a edhe 
feat of invention from beginning to end, as the glacier, 
&c., never existed, and no phenomena of the kind 
described, nor anything like them, ever occurred. 
Last of all, Zhe Engineer published in great detail the 
drawings and specifications of the now famous Mr. 
Rumble, not only as those of engines actually adopted 
for one of our great lines, but it gave them the meed 
of unqualified approval. And yet the heating surface 
was manifestly less by one-third, if not one-half, that 
which would ‘be required for the service which the 
doughty designer professed to have had in his mind. 
What influence can a professional journal have when 
it is always going wrong in so many ways? It may 
live upon a former reputation, and by monster ad- 
vertisements, and by the makeweight of one or two 
good names occasionally paraded at the head of a few 
articles. But as an authority—a journal with a pur- 
pose, and ability to carry it through—The Engineer is 
a thing of the past ; and its mistake in the matter of 
the Henwood scheme—a mistake really amounting to 
constructive treason—is only one of a long series with 
which it has for two years been disfigured. Indeed, 
even in respect of describing this scheme, The Engineer 
has so misstated facts and drawn false inferences, that 
we have been compelled to correct its dimensions, and 
to protest against various perversions by which it has 
sought to support its views. One of the latter was 
that Mr. Reed was still opposed to turret ships.; and 
this statement was made a fortnight after that. gentle- 
man had; in’ the’ most public manner, expressed not 
only his general concurrence in the principle, but his 
opinion that our navy would never be safe without im- 
proved monitors. it was upon the same occasion that 
Mr. Reed as publicly. condemned Mr. Henwood’s 
scheme of conversion, and, whateversclamour may 
arise, we feel certain that, so long as Mr. Reed holds 
his present position, that scheme will never be carried 
out. We should consider any. chief naval constructor 
unworthy to hold his position were he to adopt such a 
proposal, and we believe—judging merely from the in- 
dependent and straightforward manner in which Mr. 
Reed has heretofore dealt with such questions—that 
he would resign his post if such an unsound and 
most dangerous project were to be forced upon the 
country. 


SHIPS OF WAR. 

Havine last week cautioned our readers against the 
extravagant statements put forward by Mr. Samuda in 
his speech at the Institution of Civil Engineers on 
Mr. Board's paper, we now proceed to notice some- 
what more fully the remarks which fell from Mr. 
Reed; because it is in them that we must unques- 
tionably seek for intimations of what will probably be 
the form taken by the monitor system in this 
country. . i 

We do not profess to find in those remarks definite 
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signs, for Mr. Reed was completely silent in that 
respect ; but it was impossible to avoid observing that 
several principles of design were pretty clearly inti- 
mated by the Chief Constructor, and it is in these that 
the main interest of his speech lies. We shall not 
misconstrue his remarks, we believe, if we say that 
he pretty clearly intimated the following opinions: 
that great steadiness of gun-platform is undoubtedly 
secured by the monitor plan, that economy of armour 
is also secured; and that for these reasons he would, 
if acting quite independently, adopt that system in 
any ship intended to carry 15-in. to 18-in. armour, and 
to steam at 15 knots or 16 knots, as contemplated 
by Mr. Bourne. He further intimated, however, that 
the extremely small freeboard of the Dictator, 16 in., 
was too little for so large a vessel ; and that, even with 
more than twice that freeboard in a large ship, he 
should object to treating the exposed deck as an upper 
deck, with apertures throughout, and should, there- 
fore, build up in the centre a raised breastwork from 
7 ft. to 10 ft. high, covered with a stout iron deck, 
and form all the apertures or hatchways that are neces- 
sary through this deck only, through which would also 
pass the turrets, funnels, ventilating shafts, and hatch- 
way tubes. As this deck would be from 10 ft. to 15 
ft. above the water in different classes, it is obvious 
that it would only be in extreme weather that the sea 
would break over it; but as extreme weather is the 
very thing which has constantly to be borne in mind 
going ship, it is Mr. Reed’ 
understand, to carry the ventilator 
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in designing a sea 
tion, 
hatchway-casing to a deck above, so as to render it 
This 
Sysicm ol ¢ nstruction, he states, not ol ly removes all 
danger from the a hatchway 
accidentally left open, as it did when the Weehawken 
monitor foundered, or from overtopping the venti- 
lor and funnels, as it often did with other i 
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exist, ship is to 
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ship at a very hig 
her armament, and her engine-power. 

Whatever may be the intrinsic » of the principles 
of construction thus laid down by Mr. Reed—and we 
are not disposed to undervalue any one of 
are obviously well adapted to accomplish the very im- 
portant object of presenting the monitor system in a 
form well adapted to captivate the taste of British 
naval officers. We are strongly of opinion that even 
the very able and authoritative reasoning of so eminent 
a man as Mr. Bourne would fail to | 
gentlemen to the use of monitors of the Dictator type 
a-going ships of the Royal Navy. In fact, one 
of the earliest effects of the paper which he wrote was 


them—they 


reconcile those 
as Sf 


t both a protest and a plea from a post-captain 
Royal Navy, who was present when it was 
rea I. > hey ask to be allowed to have a ce ck Lo pace, 
and air to breathe, even in the roughest and wildest 
weather. And this Mr. Reed gives them. [lis upper 
deck, as we have seen, will never be less than 10 ft. 
above the sea-level; and although this will be a con- 
tracted deck, it will be surmounted by others still 
higher, so that in a large ship, in fact, men and officers 
will have a deck to pace scarcely inferior in height, 


; . B. 
and far superior in steadiness and dryness, to the 
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ol the 


qu irter-deck of the finest line-of-battle ship alloat. 
In our opinion, these are wise concessions to 
feelings of naval men, and well caleulated to win th 


favour for a class of ship which will not on 


} 
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made healthy and comfortable, but will comb 


these advantages the full value of imp 
high speed, and the 
turret system; for if ( 
range of turret fire in Mr. Reed’s ship, so built, would 
equal that of any monitor afloat, and far excced that 
of any turret-ship yet building in this country, so far 
our information there will be ab 
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because he associates with all the foregoing qualities a 
feature of which they are sure not to like at first sight, 
but of which we most completely approve. In the 
large and formidable ship contemplated, he pc 
to put no masts, spars, or sails, but economical engines 
(with an increased initial pressure, as advocated by Mr. 
Bourne and ourselves) and very large supplies of fuel. 
No amount of canvas can enable such a ship to be 
worked off a lee shore with certainty ; but with twin- 
screws, duplicate engines on each, and plenty of fuel, 
she would be able in the worst weather to keep the 


sea; and it would, of course, be an inviolable part of 


the duty of the captain of such a ship to carry a re- 
serve supply of fuel which should not be considered 
in her ordinary supply, and should be broken into only 
for the purpose of steaming her into port when her 
other supply was exhausted. 


THE CHANNEL RAILWAY. 

Mr. James Cuatmers has again come before the 
public with a modification of his well-known scheme 
for a railway beneath the Channel. He proposes this 
time, however, to employ two lines of tubes, instead of 
laying a double line of way ina single tube 30 ft. in 
diameter. And he has elaborated a system of laying 
the double tubes successively in 400 ft. lengths, and 
and of raking the 260 double joints, which the double 
line will require, the larger proportion of these joints 
being in from 100 ft. to 180 ft. of water. ‘The under- 
taking is to be completed in three years, at a cost of 
twelve millions. 

Nearly all the arguments in favour of a Channel 
railway are in favour also of a great Channel ferry, and 
we cannot, therefore, quite adopt the estimate some- 
times placed upon the importance of the former. <A 
railway would enable trains to cross the Channel in 
30 minutes, whereas no boat could be expected to do 
it under an hour; but in most other respects a vessel 
of great size would possess nearly equal advantages. 
It would equally enable trains to be run through 
between London and Paris, and, except with those 
who are morbidly sensitive to the influences of the 
sea, it might be practically as steady as a Thames 
steamboat. Of course, we are referring to boats such 
as we have already proposed, say 800 ft. long and 
160 ft. wide, smaller boats being proportionally less 
steady. Even if such boats cost 700,0007. each, a 
fleet of half a dozen would require hardly more than 
one-third the capital estimated for the railway. On 
the other hand, the cost per passage of working the 
boats would greatly exceed that of railway trains, 
each journey of the latter costing about 3/. for ex- 
penses of every description, working, maintenance 
of way, &c., while the boat would require probably 
15 tons of coal alone, in addition to the wages of 
about 50 men and the heavy wear and tear of fast- 
working marine machinery. But the boat is not to be 
compared merely with a single railway train; for 
although it might not always command more than an 
ordinary train of passengers, two or even three full 
goods trains could be taken also at comparatively little 
increased cost. 

But to return to Mr. Chalmers. He puts forward 
his plan of brick-lined and concrete-covered tubes, 
each, say, 15 ft. in internal diameter, submerged and 
jointed in the manner described from his own pamph- 
let, upon another page, as the only practicable mode 
of construction; for he suggests, if he does not dis- 
tinetly assert, the impracticability of every other plan, 
and they are many, of which he makes mention. We 
have, however, considered Mr. Chalmers’s scheme very 
carefully, and with a sincere desire to recognise its 
merit if possible, but we have been forced to the con- 
clusion that it is as impracticable as any that has been 
proposed. It requires a mathematical aceuracy in the 
adjustment of vast masses of ironwork, displacing each 
7000 tons of water, and sunk from 100 ft. to 180 ft. be- 
low the surfaee—an accuracy which 1s, we think, in this 
case hopeless of expectation. 

Supposing the tubes to be made of sufficient strength 
to resist an external pressure of from 50 lb. to 75 tb. 
per square inch—and this strength could, no doubt, 
il and supposing the double tubes to 
be floated over their intended position, each in lengths 


sect red 


| of 400 ft., it is necessary that they be sunk successively, 


end to end, with such nicety, that, in opening the inter- 
mediate bulkheads, little or no water may come in. 
Iu reality there must be an almost mathematical fit, end 
to end, before the bulkheads are opened, as otherwise 
a flood of water would rush in which nothing could 


stop. Lf two contiguous tubes, sunk from the surface 





100 ft. to 180 ft. above, came together, exactly end to 
end, and in close contact, only a comparatively small 
quantity of water in the intermediate space between 
the bulkheads of the respective tubes would flow into 
the lower tube on opening a valve or manhole into this 
space; and if little or no water found access at the 
joint, the double tube last laid would be forced 
against its neighbour with a hydrostatic end pressure 
of from a few tons to nearly 3000 tons, according tothe 
depth of the water in which it was submerged. But 
if the tube last laid from vessels rising and falling 
with the waves and the tide, and exposed to the 
currents of the Channel, and deposited upon a bottom 
which, however smooth, is not absolutely level, 
should be so much as 2 ft. in its whole length out of 
level, or even 1 ft. laterally out of its proper 
course, the touching ends of the tubes, even if they 
were exactly opposite each other, would, nevertheless, 
gape 1 in. on one side or the other, or above or below, 
and this gaping fissure, 50 ft. in extent around each 
tube, would admit such a volume of water, under great 
pressure, as no pumping from the tubes already laid 
would clear. It would be necessary to pump air from 
inside the last tube laid, through the end bulkhead, and 
to judge by the appearance of the air-bubbles at the 
surface whether the two tubes were in exact line. If 
they were not—and the probabilities are almost a hun- 
dred to one that they would not be—it might require 
endless adjustment to bring them properly together. 
Neither soundings nor observations would probably 
suffice to bring the tubes exactly into line, vertically 
or horizontally. Ifthey were not thus fitted, end to 
end, however, there would be no making a through 
connexion between them. The moment this was 
attempted water would run into the tube already laid, 
and many times faster than it could be possibly pumped 
out against 100 ft. to 180 ft. head. 

Mr. Chalmers speaks of lowering his tubes perfectly 
horizontally by means of hauling-down ropes, passing 
around pulleys anchored below. But how are these 
anchors to be adjusted, almost to an inch, upon a 
sandy bottom ; and what is to keep two vessels, 400 ft. 
apart, in the exact line, and especially the exact level 
requisite to let down a tube of 7000 tons displacement 
perfeetly horizontal, in water 150 ft. deep? We will 
not alutohe to say that this is impossible, but it 
certainly appears to be so, and Mr. Chalmers gives 
no hint how the many obvious difficulties,are to be got 
over. 

Mr. Chalmers has not, apparently, perceived that 
each of the ends of his tubes would require to be fitted 
with a ball-and-socket joint, or, at any rate, that the 
bearing surface should be portions of spheres instead 
of being planes. It might be tlius possible to bring 
them together; but in this case the tubes could not be 
laid in pairs, but singly only. It might be possible, 
with gear that we could suggest, to then project a 
sliding clutch or screw grapnel through the bulkhead 
of the tube last fixed, so as to secure and bring in the 
length laid immediately after it. It would, we believe, 
be madness to expect the tubes to come together in 
the manner which Mr. Chalmers proposes. With the 
improvement which we suggest, that of forming the 
ends of the several lengths of tubes in the manner of 
ball-and-socket joints (although the range of spherical 
motion need not be great), it might be possible to 
bring the ends of the tubes together. In this case, a 
screw grappling apparatus would be worked through 
the bulkhead of the fixed tube, to secure and draw 
into a tight joint the tube last laid. We believe it 
possible that this might, under favourable circum- 
stances, be effected. 

But suppose any hitch in making the joints, and 
suppose an irruption of water into the tube. How 
would the water ever be excluded? This has never 
been explained. Suppose the tunnel, from any cause, 
to be flooded with water, entering through openings 
not under the control of sluice-gates, how would it be 
cleared? Pumping would never clear it, nor would 
driving compressed air into the tunnel clear it, nor 
could men work in an atmosphere compressed to from 
50 Ib. to 75 lb. per square inch. Once flooded, from 
an external injury, we do not see how such a tunnel 
could ever be cleared, nor if the people of either nation 
chose, in time of war, to break it and admit the sea, 
do we perceive how the combined efforts of both nations 
would ever get the water out again. We can, of 
course, imagine a breach which could be closed by 
outside puddling, and the tunnel then pumped dry, 
but it would be always easy to make such a breach as 
nothing would close. 


Sream Fire-enauves.—Lord Derby has purchased one of 
Messrs. Merryweather and Son’s steam fire-engines, for the pro- 
tection of Knowsley Hall against fire. 
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LOCOMOTIVE ENGINES 

Tue protracted discussion which has taken place 
in our columns upon Mr. Fairlie’s engine is one of the 
most important which has appeared for several years 
upon the subject of locomotives. Although writing, in 
many cases, over noms de plume, several parties to the 
discussion are locomotive engineers of the highest 
eminenee—locomotive builders and locomotive super- 
intendents of some of the leading English lines, and 
whose names, were we permitted to publish them, 
would alone carry great weight. 

That this discussion has served to direct the atten- 
tion of railway managers, and in many cases of railway 
shareholders, to one of the most important questions of 
railway economy, viz., the proper adaptation of loco- 
motive power, there can be no doubt. In closing it, we 
do not purpose to review the remarks of each writer, 
but merely to add a few words upon the general 
question involved. We have only to look back a very 

few years to see that the requirements of locomotive 
power and the weight of locomotives have greatly in- 
creased, and we know that they are yet increasing. We 
have now actually at work upon two English lines 
a small number of tank engines of 56 tons weight 
each, aud there are goods engines on at least two of 
the French lines weighing 44 tons without their ten- 
ders, and upon one of these lines there are tank en- 
gines of 59 tons weight. All these engines have 
parallel axles, four pairs of wheels being coupled in 
the 56 and 44 ton engines, while in the heavier tank 
engines six axles are arranged in two groups of three 
each, each group being coupled and driven by a sepa- 
rate pair of cylinders. It is chiefly with reference to 
engines of great weight that we desire to consider 
Mr. Fairlie’s system, although we have no wish to 
deny its applicability to lighter engines. It is in the 
case of heavy engines that its advantages of an equal 
distribution of the weight upon eight, ten, or twelve 
wheels are most apparent, and it is well known that 
much heavier goods and coal trains than are now taken 
could be worked with economy, were there a practic- 
able engine of sufficient power, without an excessive 
weight upon a single pair of wheels. We shall not 
repeat here our former arguments against twin 
engines, or, in other words, the system of two 
separate engines coupled together; but we cannot 
admit that they are to be considered in dealing 
with the question of very heavy trains or steep 
gradients. Mr. Fairlie’s plan admits of 60 ton engines 
with but 5 tons on each wheel; and as the separate 
wheel base of each bogie need not, with 43 ft. wheels 
exceed 9 ft. 6 in., they will traverse curves of from 6 
to 10 chains radius with ease. No one has denied 
nor perhaps greatly underrated these advantages, but 
objections have been raised to the details of the plan. 
We have never approved of the quadrant links by 
which Mr. Fairlie connects his bogies together, but 
these he has arranged to dispense with, employing tin 
their stead a continuous framing along the sides of the 
engine, the whole pull between the bogies being 
through this framing. A clever locomotive designer 
would have no difficulty in making a good job of this 
framing, so that it should be at once light, strong, and 
stiff, while forming a perfect connexion between the 
bogies. Another and an important question is, Can the 
pull of each separate group of coupled wheels be pro- 
perly transmitted to the upper frame of the engine, and 
through this to the train, through a bogie pin? The ten- 
dency must always be, so long as either bogie is pushing 
the engine forward, to throw weight off the front upon 
the hind wheels of each bogie, and the proportion in 
which the weight is distributed upon the separate 
wheels when at rest will be changed when the engine 
is working with a heavy load. With 16 in. cylinders, 
2ft. stroke, 44 ft. wheels, and 100]b. steam, each 
bogie would have a steam tractive force of about 5 
tons, and this foree would act to tip the bogie down 
behind in proportion to the height of the bogie pin 
above the axles, and to the shortness of the wheel 
base. But as respects the question of pulling sideways 
through a bogie pin, we believe that a pin or flat- 
bottomed circular dise, as it should be, 10 in. or 12 in. in 
diameter, and resting upon a flat seat, would be found 
to work well and give no trouble. We believe Mr. 
Fairlie’s engines, already at work, have shown no 
weakness in this respect; but, of course, they have 
been but a comparatively short time at work. 

As for carrying the steam and exhaust pipes through 
the bogie-pins, we think this point may be well worked 
out by most clever designers. There is no vertical 
movement to provide for, and the occasional and’ com- 
paratively slight angular motion around the pin could 
be as easily compensated as that of an oscillating 
engine trunnion, making hundreds of thousands of 





vibrations successively in the case of an ocean steam- 
ship. 

Another point is the arrangement of the reversing 
gear so that the valve gear of both bogies shall main- 
tain its given = when the engine is going round 
curves. Mr. Fairlie has worked out an arrangement 
of quadrant guides for this purpose, which, although a 
little complicated in appearance, really works easily 
and accurately. 

As for the engine-driver and fireman being separated, 
we see no great objection in this, for they are yet 
within each other’s sight and hearing, and, with a 
modified form of firebox, they may easily step over 
from side to side. The firing is no more dificult side- 
ways than endways, and there is nothing in the double- 
ended boiler—certainly nothing if it he made with 
separate fireboxes—to place it at any disadvantage in 
its steaming powers, while the water level is better 
maintained on steep inclines than is the case with 
ordinary boilers. 

Objections may be raised with some justice as to 
the dust from the foot-plates falling into the working 
parts below, or rather behind. This, however, can be 
in a great measure prevented by making the footplates 
quite tight and close, with a trap in the middle in 
which to sweep the dust. 

As for the greater complication of four cylinders 
and sets of valve gear, we are not disposed to give 
great importance to this objection. It is of far less 
consequence, in our opinion, than the increased stiff- 
ness and concentrated weight of a six or eight coupled 
engine of the same power. For our own part, we would 
not employ four cylinders if they were unnecessary, but in 
the case of very powerful engines we believe it would 
be better to at once reconcile ourselves to four cylinders 
than to load a single pair of wheels with from 12 to 
15 tons. It is for engines of great power that Mr. 
Fairlie’s system is best adapted, and we differ from some 
of our correspondents in believing as we do that—as 
has been found upon the French lines—we need only an 
improved plan of engine to enable us to work up to a 
considerably greater power with economy. We have 
goue as far in increasing the size of our present engines 
as their plan will admit of, and it is, we think, in the 
restrictions imposed by their plan, rather than in any 
absolute objections to engines of from 50 to 70 tons 
weight, that we have not already adopted engines of 
increased power. 





IRON MASTS. 

For some time past iron masts have been used to a consider- 
able extent in our navy, as well as for some of the larger vessels 
in our merchant service, and we now give, on page 114, various 
views of the lower masts for a barque- rigged sloop-of-war of 
1100 tons, showing one mode of construction adopted. In our 
engravings, Fig. 1 is an elevation of the mizen-mast, and Fig. 2a 
sectional plan showing the arrangement of the mast-step; Fig. 3 
is an elevation of the main-mast, and Fig. 4 a similar view of the 
fore-mast, whilst Fig. 5 is a sectional plan showing the steps 
of these two masts; Fig. 6 is a plan of the fore and main caps, 
and Fig. 7 a plan of the mizen lower framing. 

Mizen-mast. 

The mizen-mast is 15 in. in diameter, is formed of plates 
icin. thick, and is of the section shown by G!. Its lengths are 
as follows: 


ft. in. 

Housing ... ies oa ina ws Ce 
From deck to lower side of trestle-trees 48 0 
Head ie oe aco aus im ee 
Total length ... oss ws & 2 


The various details of the mizen-mast shown in our illustra- 
tions are as follows: 

a\, the mizen-cap, of which the part encircling the head of 
the lower mast is 9 in. by lin., and that embracing the top 
mast 6 in. by 7 in. 

A}, the peak-haulyard hoop, section 34 in. by 3 in. 

Bi, topmast-fairlead hoop, section 34 in. by } in. 

C1, boat’s-davits hoop, section 34 in. by $ in. 

D1, topsail-brace hoop, section 34 in. by 4 in. 

E}, mizen-awning hoop, section 4 in. by 4 in. 

F', mizen-spider hoop, section 4 in. by § in. 








Main-mast. 
The main-mast is 22in. in diameter, is made of 3 in. plates, 
and its lengths are as follows: 
ft. in. 
Housing ein wes ox os, At 30 
From deck to lower side of trestle-trees 52 0 


Head 0 





Total length ... eos ee 80 10 
The details given by the various figures are as as follows: 
A2, main-cap, of which the parts encircling the lower and 
topmasts have a section of 12in. by 1) in., and 9 in. by 1 in. 
respectively. 
5?, mizen-topmast and topgallant stay hoop, section 4 in. by 3 in. 
C2, outhauler-hoop, section 4 in. by } in. 
)?, peak-haulyard hoop, section 4 in. by 4 in. 
2, main-awning hoop, section 4 in. by } in. 
F?, main-trysail hoop, section 4 in. by * in. 
G2, section of mast. 
The necklace hoop, which is not lettered in the engravings, is 





formed of 3in, by 2in. by § in. angle iron. 


Fore-mast. 
The fore-mast is, like the main-mast, 22 in. in diameter, and 
made of fin. plates, but it is shorter, is shown by the following 
table of lengths: 


ft. in. 

Housing ... eas Ee eee nD ae 
From deck to underside of trestle-trees 48 0 
Head ose eee ese eos oo we © 
Total length ... wo 40 © 


The following is the reference to the various details: 

A?, forecap; same as maincap. _ ? 

B* and C%, topmast stay hoops, section 4 in. by } in. 

Ds, outhauler hoop, section 4 in. by ,in. 

Es, peak-haulyard hoop, section 4 in. by } in. 

F%, stay-tackle hoop, section 4 in. by } in. 

G’, belly-stay hoop, section 5 in. by } in. 

H, fore-awning hoop, section 4in. by 3 in. 

I’, fore-trysail hoop, section 4in. by $n. 

The necklace hoop is, like that of the main-mast, made of 
3in. by 2 in. by Sin. angle iron, and the sections of the two 
masts are also similar, being both represented by G?. Both the 
main and fore-masts are provided with a manhole, 17 in. by 
12 in., formed near the lower ends. 

The weights of the various parts of all the masts are given in 
the following Table: 


Weights of Masts and Fittings for a British Sloop of War 
of 1100 tons, barque-rigged. 





~ Description. Fore-mast. | Main-mast. [ Mizen-mast. 
tns. cts. qs. lb.|tns. cts. qs. 1b.|tns. cts. qs. 1b. 
Shell of masts ...) 5 11 0 519 325) 2 9 016 
Ces a ee eS ek GE OSs. Bee Ot 
Kneesandangle-?! 9 5 9 12] 0 5 012] 0 3 0 3 
IONS... + 
Head hoops... ...) 0 2 218) 0 1 2 6 0 1 014 
Angle-ironneck-2} 9 g 9 4] 0 0 2 4 = 
lace hoops 
Awning hoops ...} 0 0 220) 0 0 221) 0 0 210 
Trysail hoops ....) 0 0 325) 0 0 32 ove 
Belly-stay hoop...) 0 1 0 14 : eee 
Boat’s davits hoop se * 0 0 215 
Topmast —fair-) 00229 
lead hoop... § one . 
Main topsail } = ; 00212 
brace hoop =f 
Spider hoop... ... “ eee 0 0 211 
Brace eyes... ...| 0 0 216) 0 0 2 16 eee 
Eyes for topping’| 9 9 1 26 a7 
bowsprit ... 
Stay and sling?) 9 9 114] 0 0 114] 0 0 018 
cleats ove 
Boom topping- } 00 022 
lifteyes ... § aT; * . 
Ventilators... ...) 0 0 316) 0 0 316) 0 0 2 9 
Trusscleats... ...) 0 0 124) 0 0 1 24 oes 
Stepping-plates ...) 0 1 0 9} O 1 0 9 0 0 210 
Paunches and For the|three masts. 038 215 
battens ... ; 
Trestle & cross- 010 3 8} 010 8 8 081 0 
trees... ... 
Screws for paun-" 
ches, battens, For the|three masts. 010 8 
trestle - trees, 
& cross-trees : 
Total weights ....| 7 8 017) 7 9 117] 3 8 2 5 











In addition to iron lower masts, steel top-masts and yards 
have in some cases been applied in the navy with considerable 
success; and of some of these spars we hope to give particulars 
on an early occasion. 








SUGAR. 
To tue Eprror or ENGINEERING. 

Srr,—I was induced, by your favourable remarks on the en- 
dosmose and exosmose notion of obtaining sugar from the cane, 
to solicit some of the statistics which had guided the operator 
to a favourable conclusion. ‘These statistics, I perceive, are not 
forthcoming. 

As I raised the question, I may be expected to state eandidly 
why I did so, and in as few words as possible. ae 

Most people who have studied this intricate question within 
the tropics are well aware of the avidity with which cane- 
juice ucetifies on exposure to the atmosphere of that tempera- 
ture. Here we have the canes sliced, and the two sides of a 
thin slice becomes oxygenated in the atmosphere, of course at 
the expense of the sugar. Hence a loss of sugar must result, 
and I am persuaded that it must be a greater loss than by the 
old common process—a loss which is more than the sugar sold. 

That sugar has been produced by the method advocated—and 
it is not a new mend do not presume to doubt; but I must 
beg leave to doubt its economy. Whenever the interests of the 
planters are seriously. interfered with by the competitive, 
cheaper beetroot sugar, I am aware that they can considerably 
augment their product and their profits, and drive the beetroot 
sugar out of the market; but most assuredly it cannot be done 
by the endosmose and exosmose system or process, 

Yours obediently, 
WiturAmM Earuorne GILL. 
75, Herbert-street, London, N., January 50, 1867. 


PeARL Fisuinc.—According to accounts from Panama, an 
undertaking has recently been organised in New York called the 
Pacific Pearl Company. The company intend to operate at the 
Pearl Islands, about thirty miles from Panama. A submarine 
boat has arrived capable of carrying ten or twelve men at one 
time, who can work under the water for many hours, and so 
constructed that it can be lowered or hoisted at a moment’s 
notice, and so arranged that when lowered they can open the 
boat at the bottom, by means of two trap-doors, allowing a space 
of 10 ft. square in each for working purposes. The company 





expect to commence operations in about a month. 
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IRON MASTS AS ADOPTED FOR THE ROYAL NAVY. 
MASTS FOR SLOOP-OF-WAR OF 1100 TONS, 
(For Description, see preceding Page.) 
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THE ADMIRALTY WORKS AT CHATHAM. 
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CHATHAM REACH. 


Tose of our readers who have made a trip down the 
river Medway have no doubt noticed the low-lying 
tract of land—or rather, until lately, marsh—situated 
just below the Chatham Dockyard, and opposite Upnor 
Castle. This tract—or St. Mary’s Island, as it is 
called—used to be entirely submerged at high-water 
spring tides, and at ordinary times it was separated 
from the mainland on the south side by a tidal creek, 
which was navigable near the time of high water, and 
then formed a short cut between the Chatham and Gil- 
lingham reaches of the river Medway. 

‘or some time past the Admiralty have been carry- 
ing on some very important works with a view of re- 
claiming St. Mary’s Island, and thus adding an area 
of about 300 acres to their dockyard establishment at 
Chatham, and it is of these works, the total cost of 
carrying out which is estimated at 1,500,000/., that 
we propose now to give some account. In addition to 
the mere work of reclamation, the scheme includes the 
construction of a series of extensive docks and work- 
shops, and the general arrangement of these will be 
best understood by reference to the map by which the 
present notice is re ys 

From this map it will be seen that, in order to re- 
duce the amount of excavation to be done as much as 

ossible, the docks have been ‘laid out upon the line 
followed by the tidal creek already referred to; and 
that they will form a chain of three basins connected 
with each other, and having entrances from the river at 
Chatham and Gillingham reaches respectively. The 
basin next Chatham reach will be.the repairing basin, 
and will have an area, including approaches, of about 
22 acres, its length on the northern side being 1309 ft. 
and on the southern side 1213 ft., whilst its breadth is 
700 ft. ° It will be eventually furnished on its southern 
side with four large graving docks ; but of these, two 
only are to be made at present, the entrances to the 
other two being, however, at the same time constructed, 
so that the docks themselves can be completed at any 
future time without inconvenience. The middle basin 
will be termed the factory basin, and on the southern side 
of it will be constructed the factory buildings, includ- 
ing fitting and erecting shops, boiler shops, smithery, 
foundry, stores, &c. On the northern side of the 


factory basin will be the camber for a floating dock, a 
‘docking platform, and ten slips for laying up frigates, 
with the necessary worksheds. The factory basin will 
be 700 ft. wide by 1321 ft. long on its longer, and 
1169 ft. long on its shorter side, and it will have an 
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area of about 20 acres. The dimensions of the remain- 
ing basin, or the fitting-out basin, as it is to be called, 
have not yet been quite definitely settled, but its area 
with the approaches will be about 37 acres, and, like 
the other two basins, it will have a depth of water of 
30 ft. at high-water neap tides. 

When the whole series of docks is completed it is 
intended that the entrance leading from Gillingham 
reach to the fitting-out basin shall be the principal 
one; and, according to present plans, it is proposed to 
make the entrance a double one, one of its openings 
leading direct from the fitting-out basin to the river, 
and the other being provided with a spacious lock or 
tidal-basin, so that it would be available in varying 
states of the tide. The river entrances of the docks, 
as well as the channels of communication between the 
latter, will be 80 ft. wide between the tops of the side 
walls; and, with the exception of the Gillingham 
reach entrance, the construction of which is not yet 
finally determined on, they will be closed by caissons, 
which, after having been floated a few inches, will be 
capable of being slid back into cambers formed in the 
yj of the entrances to receive them. Whilst speak- 
ing of the entrances, we may remark that, owing to 
the course followed by the river near the entrance in 
Chatham Reach, there is always almost still.water for 
a distance of two or three hundred yards from that 
entrance, whether the tide is ebbing or flowing. 
Although this is, to a certain extent, a disadvantage, 
inasmuch as it tends to promote the deposition of 
mud at that point, yet’ this is more than counter- 
balanced by the facility which it will- afford for getting 
long wombs readily into and out of the docks with- 
out, exposing their broadsides to the action of the 
stream. 

The manner in which it is intended that the series 
of docks shall be used, when completed, is as follows: 
A vessel, coming in for repairs, will be taken into 
the fitting-out- basin, and stripped of her spars, &c. ; 
she will then be passed on to the factory basin, where 
her engines and boilers will be removed; and finally 
she will be transferred to the. repairing basin, where 
she will be repaired, and docked if necessary. On the 
other hand, after the repairs have been executed, she 
will be conveyed from the repairing to the factory 
basin, where she will receive uer engines and boilers— 
which, during the time that the. vessel was in dock, 
will have been themselves repaired in the factory—and 
she will be then passed on to the fitting-out basin, 


where she will be rigged, stored, and coaled, and ren- 
dered completely fit for sea. In the case of new vessels 
constructed at the Chatham yard, it is intended that 
they shall be brought into the docks by the entrance 
in Chatham Reach, and they will thus pass through the 
series of basins, in the same manner as other vessels, 
after they have undergone repairs. It will thus be 
seen that, when the works are completed, the main 
traffic will be carried on through the Gillingham 
entrance, that in Chatham Reach being used almost 
solely for the entrance of newly built vessels; but as 
it is tended to proceed at first with the construction 
of the repairing and factory basins only, the Chatham 
Reach entrance will for some time form the sole inlet 
and outlet to the docks, and the fact of its being 
favourably situated for the ingress and egress of large 
vessels will thus be of considerable value. In fact, 
from what we have already stated, it will be seen that 
the whole arrangement has been one of very great care 
and judgment, and, before proceeding further, we should 
state that the works habe been planned by Mr. Scamp, 


.|under the superintendence of Major Clark, R.E., the 


director of works to the Admiralty. Considerable 
assistance in the execution of the works already com- 

leted, and the arrangement of the details of those to 

e by begun, has also been rendered by Major Pasley, 
R.E., the engineer-in-chief at Chatham, and Mr. Bern- 
hays, the resident engineer on the extension works 
and these latter will be carried out by the contractors 


=| under the immediate i A of Mr. Neville, the 


executive engineer, who 
the works. 

Before the construction of the basins, &c., could be 
proceeded with, it was evidently necessary that their 
site should be protected from tidal influence, and to a 
great extent this has been already done, the water being 
already shut out from all those parts of St. Mary’s 
Island lying to the west of the thick dotted line marked 
C EK on the accompanying map. The works necessary 
for this reclaimation have been executed almost en- 
tirely by convict labour, and they consist of a river 
wall extending from A to B, with a coffer-dam across 
the western mouth of St. Mary’s creek; a permanent 
river embankment from B to C, and a temporary 
earthen bank from C to E, this latter including a dam 
across the creek, near the point marked E. Eventually 
the permanent embankment between the points B and 
C will be carried further round the island, and will be 
joined by a river wall extending to the Gillingham 
entrance to the docks, and thence to the point 
marked D. 

The river wall between the points A and B is car- 
ried up 5 ft. 6 in. above the level of high-water spring 
tides, and the ground upon which it was constructed 
being of a very treacherous nature, great care had to 
be taken to ensure good foundations. The plan upon 
which these have been constructed is as follows: A 
row of half-timber sheeting piles was driven in a line 
with the back of the base of the wall, and another row 
consisting of whole timber sheeting piles was put in a 
line of the front of the base. The piles first mentioned , 
were driven vertically, but the front row were put in 
at an inclination of 1 in 6 from the'vertical, and they 
thus range with the face of the wall itself, which has 
a batter of that amount. The lines of sheeting piles 
were driven down to the solid gravel, and the mixed 
silt and clay which overlies the gravel having been 
dredged out from between them’ by means of the 
ordinary spoon and bag, the space was filled in with 
concrete to near the ground level, and upon this the 
wall was built. The inner and outer rows of sheet 
piling have waling timbers carried along their tops, on 
the inner and outer sides respectively, and these 
walings are tied together at intervals by tie-bolts ex- 
tending through the base of the wall. 


The wall itself consists of a face of brickwork 2 ft. 
3 in. thick, built to a batter of 1 in 6, and a concrete 
backing, this backing being formed in layers 4 ft. 
thick, with intervening horizontal layers of brickwork. 
These latter layers of brickwork are each four courses 
thick, and, being built with hoop-iron bond, they serve to 
tie the face wall and concrete backion firmly together, 
making a very substantial and cheap structure. The 
combined thickness of the brickwork face and con- 
crete backing at the base of the wall is 13 ft., this 
thickness diminishing to 6 ft. 6in..near the top just 
below the stone coping with which the face wall is 
provided. The height of the wall from the top of the 
concrete foundation to that of the coping is about 
22ft.6in. For a distance of about 28 f. behind the 
wall, the ground is carefully filled in in layers of about 
2ft.in thickness, these layers consisting alternately 
of ordinary soil from the excavations and chalk or 
gravel; and on the front or river side, a foreshore, 


as been long connected with 
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formed of gravel washed in 
in for a distance of about ' 
row of sheeting piles. The system of construction 
which we have above described refers, as we have 
said, to the wall already constructed between the 
points, A, and B: for the eastern wall yet to be built 
near the Gillingham entrance of the docks, it is pro- 
bable that, owing to the great depth at which the 
firm gravel is situated, some other mode of putiing in 
the foundations may be adopted ; but as this has not 
yet been finally settled upon, we must defer any notice 
of it until some future occasion. 

The permanent embankment, by which the wall is 
succeeded between the points Bang C, is carried 
t ft. above high-water spring tides, and has a river 
slope of about 1} to | faced with stone pitching 
abutting on a row of toe piles. Up to the level of high- 
water mark, the face-work rests upon a bedding of clay 
mixed with shingle or rubble; and the upper part of 
the embankment ‘s formed of the soil removed in form- 
ing the slope. In making this front slope the ground 
was cut down in a series of benches, the face of each 
bench being protected by rough planking resting 
against short piles formed of waste stuff, this arrange- 
ment being adopted to relieve the pressure upon the 
toe piles until the embankment should become set. 
The foot of the slope of the embankment terminates 
in a gravel foreshore formed in front of the toe piles. 
The upper part of the embankment rests upon a layer 
of marl, and, proceeding downwards, this is sueceeded 
by a thin strata of peat, and then one, slightly thicker, 
of blue clay: under this comes about 20 ft. of sand 
mixed with soil, then about 10 ft. of gravel, and then 


the chalk. 


with lime, has been put 


(To be continued.) 


STEEL RAILS IN AMERICA. 

Tue notions of political economy which prevail in 
America are incomprehensible to Englishmen, Up- 
wards of twenty of the leading railway men and bank- 
ers in that country have lately addressed a petition to 
Congress, praying that a duty of 25 cents per pound, 
or more than 11/. 10s. per ton, upon Bessemer rails 
may be sustained, this being the rate of duty imposed 
by the “ House Bill,” while Commissioner Wells now 
proposes to reduce it to 2 cents per pound, or about 
9/. 4s. per ton. ‘The American railway companies are 
already large purchasers of steel rails, and are likely 
to require hundreds of thousands of tons within the 
next few years. Why it is that they are so anxious to 
pay into the national treasury 11/. 10s. for every ton 
of this enormous quantity no one, we think, notschooled 
in American notions would ever divine. Yet these 
railway “ presidents ” and bankers Aave their reasons, 
and very paradoxical reasons two of them are. Their 
petition argues as follows : 


“Ist. That in our opinion, it is highly important for the in- 
terests of American railway companies, and the builders and 
users of American machinery, that the business of manu- 
facturing Bessemer steel rails, axles, boiler-plate, forgings, 


&c., in this country, should be commenced and carried 
to such an extent, that, in case of war with a foreign 


power, or other contingency, we may be capable of supplying 
our whole domestic demand. 2nd. That previous to the pre- 
sent extensive preparations in this country for producing 
Bessemer steel rails, forgings, &c., foreign agents charged 150 
dols. per ton in gold for the same rails that they reduced to 110 
dols. per ton in gold when they became aware that such pre- 
parations were being made; thus showing the necessity for 
home supplies, in order that the foreign article may be obtained 
at a reasonable rate. 3rd. That we are credibly informed that 
large works for manufacturing Bessemer steel for rails, forgings 
&e., are in course of erection at Troy, New York; Harrisburg 
and Chester, Pennsylvania; Cleveland, Ohio; and Detroit, 
Michigan ; and that eapable gentlemen are awaiting the result 
of the present action on the tariff bill before beginning to build 
works of the same kind already planned, at Mott Haven, N. Y.; 
Pittsburgh, Johnstown, and Bethlehem, Penn.; Baltimore, 
Md, ; Cincinnati, O.; and St. Louis, Mo., which works, if built, 
will more than supply the present domestic demand.” 


Independence of other nations may be of great 
national importance, but nowhere else than in America, 
we think, would the railway interest insist upon being 
heavily taxed in order to contribute to that independ- 
ence, and to enrich the manufactures, otherwise hope- 
lessly unable to hold their own against foreign compe- 
tition. The contingency of “ war with a foreign power” 
may be greater than we suppose; but even were the 
United States at war with England, they would have 
the steel rail mills of France, Belgium, and Prussia 
still open to them, and capable of supplying them at 
prices far below that at which they could make steel 
for themselves. k 

As for the reduction in the price of rails from 





15 ft. in front of the outer 


a pair of horizontal locking wheels, or rings, fitted one 
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including freight and duty, we believe this was in no 

way influenced by the preparations now making to 
manufacture steel rails in the States. It was the 
natural result of competition among our steel-makers 
at home. At first the Americans would not have steel 
rails, and there was hardly any market. Now they 
have become convinced that no other rails will answer 
for lines with heavy traffic, and several railway men 
and engineers in that country have, in private letters 
to us, expressed their astonishment that there should 
still be doubts in any quarter as to the commercial, as 
well as mechanical, superiority of steel over iron for 
railway purposes. The demand, consequently, is now 
great, and we have nearly a dozen great English firms 
competing with each other to supply it. Prices have 
fallen in America as they have fallen here, and for the 
same reason, viz. competition among our own manu- 
facturers, and not from any fear of American prepara- 
i It is only, indeed, with the bolstering of an 
enormous, although not absolutely probibitory, tariff 
that the American steel-makers could survive for an 
instant, and but for this tariff the American railway 
companies would have their steel rails at from 60 to 
70 dols. instead of 110 dols. per ton. 


tious. 


RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be ‘given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1518, 4d.) George Tomlinson Bousfield, of 
Loughborough-park, patents, as a communication from 
Moses Webster Page, of Franklin, U.S., methods of 
tanning and currying hides and skins, the methods de- 
scribed being particularly applicable for the manufac- 
ture of leather for “lacings” and other purposos where 
strength is required. 

(No. 1521, 1s. 6d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents as a communication from 
Jean Joseph Etienne Lenoir, of Paris, an arrangement 
of electric telegraphic apparatus in which a facsimile 
of a written message is produced at the receiving 
station by means of mechanical contrivances acting 
upon transfer paper. Provisions are made for for- 
warding secret messages. 

(No. 1522, 4d.) John Henry Johnson, of 47, Lin- 
coln’s-inn-fields, also patents as a communication from 
James Mott and George Cowles, of Lindsay, Canada 
West, a method of deodorising crude mineral oil, 
and rendering it applicable for lubricating purposes. 
According to this plan, the crude oil is first reduced by 
evaporation until the required specific gravity is ob- 
tained, and it is then mixed with common salt, lime, 
nitrate of potash or soda, and potash or soda, in suit- 
able proportions, according to the amount of sulphur 
and impurities contained in the oil; and, finally, it is 
submitted to the action of heat until it attains the 
consistency or specific gravity suitable for lubricating 
purposes. 

(No. 1524, 10d.) George Radford Mather, of 
Wellingborough, patents an arrangement for facili- 
tating the setting of work in a planing, slotting, or 
drillmg machine. This apparatus consists of a table, 
upon which work is secured in the usuzl way, the 
under side of the table being provided with a kind of 
ball-and-socket joint connecting it with the main table 
of the machine. This joint gives the means of readily 
adjusting the work to any desired inclination. 

(No. 1525, 1s. 6d.) Henry Edward Newton, of 
66, Chancery-lane, patents, as a communication from 
Jean Baptiste Denans, of Paris, various arrangements 
of water-cocks and hydrants. 

(No. 1526, 1s. 10d.) William Edward Newton, of 
66, Chancery-lane, patents as a communication from 
Charles Thompson Harvey, of Tarrytown, U.S., some 
arrangements for working railways, &c., by means of 
ropes, which it would require the aid of drawings to 
describe. 

(No. 1527, 6d.) George Tomlinson Bousfield, of 
Loughborough-park, Brixton, patents, as a communica- 
tion from Stanislas Vigoureux, of St. Denis, a method 
of preparing particoloured threads by depositing upon 
a sliver of fibrous material short pieces of a thread or 
threads of a different colour, the combined sliver and 
threads being then passed through the drawing appa- 
ratus and spun in the usual way. 

(No. 1529, Sd.) This is a patent taken by Charles 
Briiutigam, of St. Petersburg, for the substitution of 





150 dols. to 110 dols. in gold, or from, say, 30/. to 224,, 


upon which the fore part of an ordinary road carriage 
turns. 

(No. 1530, 8d.) John Yule, of Lanark, N. b., 
patents the arrangement of piston-valves for steam- 
engines, described and illustrated at page 204 of the 
last volume of this journal. 

(No. 1532, 10d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents as a commutication from 
Calvin Luther Goddard, of New York, improvements 
in the machines for “burring” or cleansing wool. 
According to this plan, the rings of the burring 
cylinders are each provided with gullet teeth around 
half their circumference only, the plain part of one 
ring being placed in a line with the toothed portion of 
the next, and so on. The teeth or gullets are made 
closer than usual; and some special methods of con- 
structing the core, or inner eylinder, on which the 
rings are placed, are also included in the patent. 

(No. 1533, 10d.) Hugh Crawford and James Craw- 
ford, of Barr Mill, Bath, N. B., patent some improve- 
ments in thread-finishing or “pinning machines,” 
which it will require the aid of drawings to describe. 





PETROLEUM FUEL. 

We have from time to time noticed in this journal 
the various attempts that have been made to use petro- 
leum asa fuel in steam boilers ; and to the experiments 
already recorded we have now to add an account of 
some trials which have been, and are now being, 
earried on at the candle manufactory of Messrs. 
Charles and John Field, Lambeth Upper Marsh, 
an apparatus patented by Messrs. Wise, Field, and 
Aydon. ‘The apparatus in question, of which we wit- 
nessed a trial on Wednesday last, is of a very simple 
character, and at Messrs. Field’s it is applied to an ordi- 
nary single-flued Cornish boiler. The oil to be burned 
is led from the reservoir containing it into the top of 
a cylindrical vessel fixed vertically to the front of the 
boiler, this vessel being furnished with a cock at the 
lower end by which the amount of oil passing into the 
injecting arrangement can be regulated. The oil, whilst 
in the cylindrical vessel above referred to, is heated 
by means of a steam pipe passing vertically through 
it, the steam traversing this pipe. being led thence 


through a series of superheating pipes placed 
above the fire in the boiler. Above the _fire- 
door of the latter is fixed horizontally a sort 


of injector, which being worked by the superheated 
steam is employed to throw into the furnace a mixed 
jet of superheated steam, air, and petroleum, the latter 
being injected in the form of exceedingly fine spray. 
The jet thus thrown into the furnace is made to strike 
upon a slab of fireclay, placed transversly on the fire- 
grate, and on the latter a very thin coal fire is kept 
burning, which serves to ignite the jet of petroleum 
spray. The combustion which ensues appears to be 
exceedingly perfect, there being no residue whatever 
formed during the trial on Wednesday last, and no 
smoke escaping from the chimney, whilst the whole of 
the space above the grate bar was filled with a very 
intense flame. We have said that a thin coal fire was 
maintained on the grate bars; but the quantity of fuel 
thus consumed was exceedingly small, the fire appearing 
to remain in the same state throughout the experi- 
ments, and no coal being added after the supply of 
petroleum was turned on. ‘There was, in fact, no up- 
ward draught through the firegrate, the air re- 
quired for the combustion of the oil being sup- 
plied through openings in the firedoor. The ap- 
paratus was completely under control, and the 
petroleum flame could be at once started or stopped 
by turning on or off the supplies of oil and steam. 
From what we have said, it will have been seen 
that the arrangement has been applied to the boiler 
in the simplest manner, and that the boiler has 
been in no way altered to suit the requirements of 
petroleum fuel. Yet, notwithstanding this, the rate 
of evaporation which has been obtained has been 
satisfactory. During the experiments on Wednesday 
last, 10 cub. ft. of water were evaporated per hour by 
the consumption of 4 gallons, or about 40 Ib., of petro- 
leum per hour, only refuse oil being used. In fact, 
we are informed that, during the time that the trials 
have been going on at Messrs. Field’s, the cost of 
working the boiler by the refuse oil has only been 
about the same as that previously incurred in working 
it with coal. With a boiler especially designed to 
meet the requirements of the case, better results may, 
of course, be anticipated ; and as we believe that such 
a boiler is to be constructed, we trust that we shall at 
some future time be enabled to lay the details of fur- 





within the other, for the perch bolt and wheel plate 


ther experiments before our readers. 
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We give herewith Mr. Chal- 
mers’s description of the mode in 
which he proposes to sink and 
connect the tubes of his proposed 
Channel Railway. 


CHALMERS’S RAILWAY CHANNEL. 





The tubes would be constructed Pp 
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in lengths of 300 or 400 ft., 








and each length would be fur- ‘ 
nished with temporary bulk-heads ‘ 
at each end, as shown at H 
and I, Fig. 6. The displacement of 
a length of tubes would exceed 
the weight of materials by about 
100 tons—the buoyancy to be 
overcome in submerging each 
length or section of 300 ft. If 
more than was necessary, it could 











be reduced by ballasting; for 
during this submerging opera- 
tion :they would be made to re- 
tain a portion of their buoyancy, 
and be drawn down by means 








of endless chains passing round = 









pulleys or drums attached to—= 














massive anchor boxes on the <== 

bottom of the Channel; the chains =]— 

would be made to indicate, by _i Ww. 

different colours or otherwise, the \¥7- rN 

progress of descent. The anchors \W/ \\ 
aves be four in number, and )\F 

so placed that their respective SX) 
chales would be attached to U F \ 
the outside of each tube at the URS== 
ends; the length of tubes would ZG 

thus be secured at the four extreme corners. The chains will 
be connected with machinery on board vessels, which machinery, 
when set in motion, will have a uniform speed, causing the 
tubes to descend in a perfectly horizontal position; and, as the 
pulleys below, round which the chains pass, will be so arranged 
as to retain the portion of chain that passes through them— 
allowing no back slip, the tubes in descending will gradually 
acquire the steadiness of the bottom of the Channel, getting rid 
of the unsteady motion of the surface. When a length of tubes 
has been safely submerged, a supplementary chain or wire rope 
having, previous to submersion, been attached to—will dis- 
engage a key that secured the submerging chain to the tubes. 

The following operation will take place simultaneously in both 

tubes, though, for convenience of illustration, the description is 

confined to one: 

. In commencing to submerge a length of the tubes, a wire 
cable welded to the end of bolt, K, Fig. 2, is passed through the 
projecting portion of the timber, L, while the tube, Y, is on the 
suriace of the water, the end of the bolt being previously 
fastened inside of the tube, T, already in its place and loaded 
down; a strain is kept on this cable—in nautical phrase, it is 
kept taut—while tube Y is descending, and, on its nearing its 
position the bolt, K, guides the timber, L, till the projecting 
part rests on the timber, M, thus guiding the ends of the tubes 
together, when they are joined as shown in Fig. 1. 

Tube T, Fig. 1, being in its place and loaded down, is empty 
inside of the bulkhead, H; and tube Y, having been brought 
into its place in the manner already described, it will be seen, by 
meaus of strong plate-glass in the bulkhead, H, aided by pow- 
erful reflectors, when the flanges, N, come together,* then 
valve, O,t is opened, allowing the water between the bulkheads, 
H and I, to escape through tube, T; and the end pressure on 
tube, Uj, forces the timbers, P and M, together, with a power of 
about 500 Ib, per square inch of bearing surface; and these 
timbers being provided with a ring of india-rubber, R, Fig. 2, 
between them, a water-tight joint is thus effected. Workmen 
then pass through a man-hole into the division between the 
bulk-heads Hand 1; and by uniting the flanges, N, together 
with the plate, S, make a permanent joint. While this is being 
done, tube, Y, is loaded down; and when sufliciently loaded, 
the bulkhead, H, is removed, and the operation repeated at the 
other end, which is furnished with similar arrangements, and 
so on till all are joined together. After the flanges, N, 
have béen secured primarily by cramps, and before the plate, §, 
is finally rivetted to the flanges, the space between will be filled 
with some suitable packing, and the bolt, K, withdrawn. The 
nut will be removed, and the bolt forced out by a plug previously 
fitted to screw into the hole. But if, by any accident, the bolt 
should be withdrawn before the plug could be secured, the ball, 
V, Fig. 2, would roll into the bolt-hole, when the great pressure 
of the water would drive it into the opening like a bung, effectually 

stopping the hole. 

The tubes are joined to the portions attached to the ventilator, 
in the same manner as they are joined to each other. The 
work of joining the tubes will commence at the deep-sea 
ventilator, and proceed towards either shore on ascending 
gradients; thus, the water necessary to be withdrawn or 
admitted in submerging the tubes will flow towards the deep- 
sea-ventilator, where it will be pumped out; and from this 
point air can be forced or withdrawn through pipes to or from 
the end of the tube last submerged, in such quantities as may 
be required, which will create a free circulation, and render the 
work of joining the tubes an agreeable and healthy employment. 
Communication will be maintained by telegraph between the 
nen employed at this work and those at the surface of the 


* The following evidence of the practicability,of this arrange- 
ment is most gratifying; because, when the first edition of the 
Channel Railway was published, this was considered by many to 
be one of its most unfeasible features : 

“M. Bazin, favourably known for his photographic researches, 
has contrived a very ingenious submarine photographic studio,” 
says the Atheneum, “by which he is enabled to take photographs 
of sunken ships, rocks, &c. The chamber is provided with lens- 
shaped water-tight windows, and by means of the electric light 
the objects to be photographed are highly illuminated. M. Bazin 
has produced several clear and well-defined photographic pictures 
of objects at the great depth of 300 ft.” 

t A different description of valve, or a series of stopeocks, would 
be preferable to that, which, for convenience of illustration, is 
shown in the diagram. 

















water; and, as the rails can be laid as the work proceeds, in- 
gress and egress to and from the bulkheads would be attended 
with no inconvenience. 

On a joining being completed, the anchor-boxes, about fifty 
tons weight each, would, with the submerging chains, be lifted 
by the rising tide, and moved to the proper position for the next 
joining. 

In joining the sections of the tubes at a depth of 100 to 120 
feet, we shall have an end pressure at, say, 50 lb. per square 
inch, of 2270 tons, forcing the tubes together; which, with a 
bearing 9 inches wide, gives 486 lb. per square inch of bearing 
surface, Suppose we were to use 1} in. round bolts, and have 
them 3 inches apart, we should have 388 in the circumference 
of the two tubes, which, at 7500 lb, per bolt, gives a cohesive 
power of 2,910,000 lb.; but, at the depth where the greatest 
number of joints will be made, we have a cohesive power of 
5,083,200 Ib., equal to 673 bolts of 1} in. iron. To enable the 
bulk-heads, H and J, to resist this enormous pressure, I propose 
to construct them with alternate layers of timber and iron (a, }, 
Fig. 2), like the compound backing of the Chalmers Target 
which has been found to offer a better resistance to shot than 
any other arrangement.” Keeping in view this immense cohe- 
sive force which unites the newly submerged tubes to the por- 
tions previously placed, more firmly than the permanent joint 
subsequently made by rivetting the inner flanges together,—it 
is evident that there will be no necessity to delay till the per- 
manent joint is completed before commencing the loading of the 
tubes; but the loading may commence as soon as the primary 
joining is satisfactory ; and materials sufficient to load a length 
of tubes may be ready on the surface of the water, and deposited 
around and upon the tubes within twelve hours of the time 
when those in charge receive orders to proceed. 

If, on passing into the space between the bulk-heads, after the 
water is drawn off, it be found that, though the timbers, M, P, 
Fig. 2 (the coffer-dam of these joining operations), have come 
together sufficiently fair to exclude the water of the sea, the 
inner flanges are not sufficiently so to admit of being properly 
joined; then, by closing the valve and admitting water again 
between the bulk-heads, the cohesive power will be destroyed, 
and the defects in the joint having been duly noted, such ex- 
terior power can be applied through the submerging tackles as 
will adjust the ends, and the final withdrawal of the water will 
enable the permanent joint to be proceeded with. 


It is not likely, however, that such an operation would ever 
be necessary; for the two guiding bolts—one in each tube 
twenty-four feet apart—would bring the ends together by a 
similar principle, and with a nicety—considering the size—re- 
sembling the joinings of the pattern of the calico-printer, or the 
second colour of a chromo-lithograph. The end about. to be 
joined could be allowed to lead a little in descending, which 
would keep the joint a trifle open at the bottom, and prevent any 
ruffling of the india-rubber ring, R, as the ends came together. 
When the other end of the tubes would be drawn to its bearings 
by the submerging tackle, the joining would generally be found 
sufficiently fair to admit of the opening of the valve, so as to 
bring on the hydrostatic pressure; and the U-shaped flanges, N, 
would admit of a perfectly secure joining being made, without 
that nicety of adjustment demanded by the ordinary L flanges. 

I have dwelt thus long on the method for uniting the tubes 
together, for two reasons: first, because I am anxious to do 
justice to the principle, and to demonstrate the practicability of 
applying it. If I have failed in this, the fault does not lie in the 
principle, or even in the mechanical arrangements proposed for 
carrying it out, but in my inability to express my ideas with 
sufficient clearness. Second, because on this joining operation, 
depends the time that wiil be required to complete the whole 
work. The time requisite to make the several sections of the 
tubes will depend on the number of skilled workmen that can 
be obtained in both countries; and that, therefore, need not be 
taken into account, seeing that all the sections could be ready 
long before they would be wanted. But the time required to 
join one length to those already in position is the criterion that 
will decide how long it will take to construct the Channel Rail- 
way. My anxiety to draw the reader’s attention to this point 





_* “No other target designed for naval purposes has resisted a 
similar weight of shot with so little injury,”"—Jron Plate Com- 
mittee. 





arises from ‘the fact, that, while it is possible to expedite all 
other parts of the work by employing powerful and perfect 
machinery, and increasing the number of hands, there is a 
limit beyond which this operation cannot be forced; and there 
are seasons during which, if not simply impossible, it would be 
at least injudicious and unsafe toattempt to perform it. From 
160 to 200 days in the year, the channel is sufficiently smooth 
for submerging, joining, and loading the tubes. But, assuming 
that 120 days only will be fine enough for this purpose, and 
having two points of operations, we can attach a length of tubes 
to each for every four fine days; thus, the whole connexion be- 
tween the central ventilator and the shore embankments can be 
effected within two years, and the works between the ends of 
these and the shores go on, and be completed within the same 
time. As, however, a section of tle tubes may be submerged 
or luwered at the ‘rate of « foot per minute, or even faster, and, 
as it may be loaded down in twelve hours, sufficiently to keep it 
in position (the complete loading might be spread over several 
years), and as the works within can go on independently of 
fine weather above, it is quite possible to connect the whole in 
one fine season; thus, one year, or at most two, from the time 
of commencing the work of submerging would see the Channel 
Railway un fait accompli. 





BILL, 1867. 

In the preamble of this bill it is recited : that, “ And whereas 
in the year one thousand eight hundred and sixty-four the 
company entered into a contract with the Telegraph Construc- 
tion and Maintenance Company, limited (hereinafter called 
‘The Construction Company’), whereby the Construction Com- 
pany agreed for the considerations in such contract mentioned 
to manufacture and complete a telegraphic submarine cable, and 
in the summer of the year 1865 to lay the same across the 
Atlantic Ocean from the western coast of Ireland to the eastern 
coast of Newfoundland. 

“ And whereas a telegraph submarine cable was accordingly 
manufactured by the Construction Company, and in the sum- 
mer of 1865 was partially submerged in the Atlantic Ocean, 
but was then broken, and the portion submerged was lost. 

“ And whereas, for the purpose of satisfying the claims upon 
them under the said contract, the company issued to the Con- 
struction Company and others the 600,000 preference shares 
authorised, &c., and also in exercise of the power, &c., issued 
to the Construction Company one thousand debentures for the 
principal sum of 10,0002. at the rate of —_ per cent. of 

Tue Locomotive ‘Sremrpoorr.”— The Austrian state 
railway officers exhibited at the International Exhibition of 
1862 an engine in which ten wheels were coupled by rods, but 
two pairs, beneath the tank, were nevertheless free to move in a 
bogie. The same engine will be sent to the Paris Exhibition 
this year. This engine has worked regularly upon a continuous 
gradient of 1 in 50 of a length of ten miles, and having 5} chain 
curves. The load up is 120 tons, and down about 275 tons. 
From the end of 1863 to the end of 1866, the engine ran about 
22,500 miles. The false axle by which the hind wheels are 
coupled to those in front became twisted in January 1864, in 
consequence of the wheels slipping. It was renewed with a 
stronger axle, which has worked well ever since. 

Denmark.—The Danish navy now comprises four armour- 
plated frigates, four armour-plated cupola ships, two monitors, 
three screw corvettes, seven screw gunboats, six screw schooners, 
four paddle steamers, and forty transports. 

Soutru Paciric Rartroav.—The United States Congress, 
in order to aid the establishment of the South Pacific Railroad, 
has granted that undertaking 25,000 acres of land per mile, or 
altogether about 46,000,000 acres. The distance between New 
York and San Francisco by the route of the South Pacific Rail- 
road will be 3200 miles, and the route is said to offer less natural 
obstacles. ‘The line is expected to open up, on a large extent of 
the route traversed, a great amount of dormant agricultural 
wealth. 

Kio pe JANEtRo.—An exhibition of Brazilian products of 
the soil and industry has just closed at Rio de Janeiro. It con- 
tained remarkable specimens of raw materials, such as timber, 
textile plants, coal, and minerals. Cotton was — last 
year from Brazil to the value of about 4,000,000, while in 
1863 the corresponding exports were valued at only 500,000/, 
The Brazilian Government has just thrown open to foreign mer- 
chant ships the navigation of the Amazon and its tributaries. 

Iraty.—The government of Victor Emmanuel has selected 
the four following points as the principal future centres of the 
Italian navy :—Naples, Castellamare, Venice, and La Spezzia. 

TELEGRAPHY IN Soutu Amenica.—A submarine electric 
telegraph has just been inaugurated between Montevideo and 
Buenos Ayres. The two great commercial centres of La Plata 
are thus more closely united than they have ever yet been. 
The first telegram sent published a decree of the government 
granting a general amnesty in political matters. 

Croypon WAtrerworkKs.—The North Moor Foundry Com- 
pany have taken a contract for astear engine and pumps for the 
high-level service of the Croydon Waterworks. ‘The engine is a 
horizontal high pressure condensing engine, with a single 
cylinder 16 in. diameter, 2 ft. 6in. stroke, to work with steam 
at 50 lb. boiler pressure. It is to work three pumps, each 14 in. 
diameter and iGin. stroke. The pumps are ‘ertical double 
acting, and are driven by gearing from the flywheel shaft. The 
water is lifted to a total height of 130 ft. 

Tae Rivce Comreririon At ViENNA.—With reference to 
the adoption of the Remington gun by the Austrian Government, 
we had intended to give this week, but must now defer till our 
next, a comparative account of the Remington and Peabody rifles. 
The former is still strongly objected to on —_ grounds, and 
the litter was officially reported upon by the Archduke Wilhelm 
to be “‘adapted to military service,” although this appears to 
be saying very little, after most successfully firing 1882 rounds, 
for rapidity, accuracy, non-fouling, and other qualities. 

Tne Kiron Beck Viavuct.—The piers and abutments of 
the Kilton Beck Viaduct are constructed of freestone, and not 
of brickwork, as was, by an error, stated in our description of 
the work last week. 
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SEA-GOING TURRET 
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To THE Eprror oF ENGINEERING. 

Str,—In a leader on this subject, on page 55 of your present 

volume, you state that Messrs. Laird and Captain Coles consi- 
der it requisite, in order to secure to a double-turreted four- 
gun vessel the same strength of side and speed as the Bellerophon, 
— such a vessel upon larger dimensions than those of this 
ship. 
Having lately had occasion to work out the plans of a sea- 
going turret ship of moderate draught, high speed, and efficient 
armour, on the smallest possible dimensions, I enclose a copy of a 
transverse section of this vessel, trusting that the same, together 
with the following description, may be granted space in your 
valuable journal, and thus find an opportunity for a comparison 
with those very large turret vessels now building and proposed 
to be built for the British navy. 

The dimensions of this proposed vessel are:—Length at load 
water-line 235 ft., breadth extreme 39ft., depth from top of 
beam to top of floorplates 19 ft. 9 in., displacement at a mean 
draught of 14 ft. 9 in. 2358 tons, height of top of deck above water- 
line at te side 7 ft. The armour, which consists of solid 6 in. 
plates is backed by 18in. teak, interposed by plates on the 
Chalmers system of backing, is carried all around the vessel in 
a belt of 6 ft. 6 in. in width ; in consequence thereof the armour. 
plating of the turrets and the pilot-house is naturally carried 
down to the lower deck, instead of stopping at the upper deck, 
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43 hitherto done. Entrance to 
these structures is gained from 
a platform below the lower deck, 
from which also the turrets are 
worked. The guns proposed to 
be carried are rifled breech- 
loaders of 8 in. bore. The vessel 
is to be driven by means of 
two screws by engines of about 
3000 indicated horse power, at 
the rate of 14 knots, to be rigged 
as a three-masted fore-and-aft 
schooner, with a moderate amount 
, of sails, no forecastle or poop 

being fitted: the guns will have 
free range to nearly every point 
of the compass, as the shrouds, 
during an engagement, when 
no sail is to be carried, will 
be cast loose and triced up, the 
mast being sufficiently supported 
in the decks. All lower deck 
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by strong gratings against any 
fragments of shells which might 
burst in the space enclosed by 
the two decks after having entered 
the vessel through the unpro- 
tected side above the armour, 
the entire crew being below 
the lower deck or‘in the turrets 
during an engagement. Thus 
it may be assumed that a vessel 
of this description would possess 
good sea-going qualities, be fast 
and well armoured, and would 
afford healthy and roomy accom- 
modation for officers and crew, 
as the between deck is well lighted 
and aired through openings in 
the ship’s side in addition to 
the deck hatches. The cost of 
such a vessel could be less than 
half the amount which one of 
those proposed large vessels could 
be built for, while two of these 
small ships would prove a 
rather formidable foe for one 
vessel, the speed of which and 
strength of armour would not 
exceed that of the smaller 
ships. By trifling modifications, 
two still heavier guns might 
take the place of four, or, by a 
slight increase of the displace- 
ment, a still thicker armour can 
be carried,while by a transformation into those extraordinary large 
vessels advantage ground is lost, Speed then can only be obtained 
by large engines, large boilers, large coal stores, each one for itself 
demanding a rising increase of displacement. Sea-going qualities 
may not always be secured to such a vessel, while handiness—a 
quality which every war vessel should possess to the most 
perfect degree—is surely lost. If the battery of a broadside 
vessel were placed into two bottoms, and there carried in the 
most natural wayin which a heavy guncan be worked--on a 
turntable—and such two vessels defended by the same thick- 
ness of armour as the broadside ship, and of equal speed to the 
latter, would not, under such circumstances, the advantage fall 
upon the side of the turret vessels? particularly as the turret 
ships would present their armour to the enemy’s fire at an 
angle only, thereby rendering it next to impenetrable, while the 
broadside vessel must necessarily receive the fire at ree right 
angles; furthermore, greater handiness, choice of attack, and 
greater power to harass lie with the turret vessels. Let them 
goforth on their fighting errands in pairs, and surely whenever 
they meet with a broadside ship they will render a good account 
of themselves. 
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: openings are to be well protected 


I am, Sir, your most obedient Servant, 
Hermann Dep. 
Romney-terrace, Greenwich, 
January 28, 1867. 








MECHANICAL PRECISION. 
To THe Epiror oF ENGINEERING. 

Srm,—In your issue of January 4, 1867, under the head of 
** Mechanical Precision,” is the following paragraph: ‘ Mr. 
“‘ Whitworth, by applying the process of scraping to the pro- 
“ duction of true surfaces, was the first to make what is now 
“ universally known as the surface plate.” 

I beg to say, 1st, that Mr. Whitworth was not the first to 
originate, initiate, or apply the process of scraping to the pro- 
duction of true surfaces; 2nd, that he was not the first to 
make the surface plate by the process of scraping. 

The process of scraping as a means of obtaining truth of plane 
was practised before Mr. Whitworth’s time, but was always 
followed by grinding the surfaces together with emery or other 
powder, as a final means of securing the desired degree of truth. 

t was my brother, Mr. Joseph S. Hulse, Ordsale Works, Man- 
chester, who was the first to discover that the truth he obtained 
by the scraping process was to a considerable extent sacrificed 
by the subsequent application of the grinding process, which he 
for that reason abandoned us being unnecessary and poo 
2nd. It was he who first discontinued the process of grinding, 
and adopted instead the process of scraping more elaborate than 
previously, as the final process for obtaining the requisite 
truth, which he showed and described to Mr. Whitworth. 3rd. 
It was he who produced the first surface re by the final 
process of scraping, which he had elaborated. This, it is true, 
was done in the works of Joseph Whitworth and Co., but not by 
or under the directions of Mr. Whitworth. The paper on the 
subject read at the meeting of the British Association in Glas- 
gow, in 1840, was written for Mr. Whitworth’s delivery by his 





then partner, Mr. Spear, and it was then generally known in the 
works that the system described in the paper read by Mr. 
Whitworth had been discovered, made known, and practised 
previously by my brother. Mr. Whitworth must have forgotten 
the above circumstances, of which he was fully aware at the 
time, otherwise, in giving information upon the subject, he 
would not have omitted all mention of the real originator of the 
system, the application of which has so largely benefited him 
in purse and reputation. The idea of the merging of “ this 
“ acquisition of a true plane surface into the means for measur- 
‘*ing lengths” is imaginary, and had no existence in fact. To 
the remainder of the article, stating that the measuring machine 
and cylindrical gauges were originated by Mr. Whitworth, 
objection may be taken that the statements are not correct. 
The process of making the cylindrical gauges is not quite pro- 
perly described in your article, or it would be seen to be very 
improbable that steel will ultimately come into use instead of 
Marshall’s Government iron, of which some of the larger sizes 
are made. It is incorrect to say that only two sets of machines 
for making these gauges have been made in Chorlton-street ; 
there have been ~y to my knowledge. It must not be in- 
ferred that because I donot advert tothe other statements made 
in the article on “ Mechanical Precision,” Iconcur in.them. Imay 
have another opportunity of referring to them. We think many 
persons would still give Mr. Whitworth the credit for any improve- 
ment brought out at his works. In any case that guile has 
not represented to us that the discovery in question was his own. 
; I am, Sir, yours most obediently, 
88, King-street, Manche. ter, Wittam W. Hose, 
January 30th, 1867. 





WORKING ENGINEERS AND MECHANICS 
WANTED IN AMERICA. 
To THe Eprror or ENGINEERING. 


Srr,—It is utterly impossible for me to write a special letter 
to each applicant tome for information regarding employment 
in the United States—say, St. Louis especially; but the en- 
closed copy of my letter to a person in Whitstable will give to 
all my correspondents all the information I possess. If you 
will be pleased to publish the enclosed, and also this note to you, 
I shall be extremely obliged to you. If any one will call upon 
me, I will be glad to give all the verbal information I possess. 

I am, most respectfully and faithfully yours, 
Consulate General of Liberia, GerRarRD RALsTON. 
15, Langham-place, London, W. 


(Copy.) _ ; 

Str,—Your letter of the 28th inst. is before me, and, in 
reply, I beg to state that I think locomotive builders, drivers, 
workers in mechanical engineering shops, millwrights, carpen- 
ters, bricklayers, and stonemasons, bridge-builders, and persons 
connected with engines, steamboats, and stationary steam-engines 
will be more likely to find employment in America than locomo- 
tive draughtsmen (whom you specially inquire about) or the 
higher class of civil and mechanical engineers. I have no 
special information to give you beyond what General Palmer's 
letter furnishes. I can say, generally, that between Philadel- 
phia and the country 2000 miles west there is great activity pre- 
vailing in building railways and other improvements, and in the 
Southern States all the dreadful ravages of the awful civil war 
are to be repaired, and this calls for all descriptions of mechanics. 
AllI can do for yon is for Mr. Smith and myself to recommend 
you to the friendly notice of three gentlemen, viz.: 

1st. J. E. Thomson, the president of the Pennsylvania Rail- 
way from Philadelphia to Pittsburg, and from Philadelphia to 


rie. 

2nd. M. W. Baldwin and Co., the great locomotive builders 
in Philadelphia. 

3rd. General Palmer, the chief man in building the Pacific 
Railway (eastern division) between St. Louis and San Francisco. 

I repeat that I can procure you recommendations to these 
remarkable men, who, judging from your testimonials and from 
conversation with you, would be able to recommend you to 
others if they should have no occasion for your services them- 
selves. These gentlemen would give you the best and most 
reliable advice as to the best means of getting raaraye and 
lucrative employment. From General Palmer’s letter to me, [ 
do not doubt that he will have the ability to give immediate 
employment to many persons of the trades mentioned above. 
I have ascertained that the cost of going to Philadelphia will be 
about 7/. or 8/., or under 10/. by the Inman steamers from 
Liverpool to New York, sailing every Wednesday. They 
are called the “Philadelphia, New York, and Liverpool 
steamers.” The Hamburg and Bremen steamers, going from 
Southampton to New York are excellent means of getting to 
New York, and from that city to Philadelphia, and thence on 
to St. Louis the railway furnishes a perfect and cheap convey- 
ance, 

I am, very respectfully and truly, your obedient Servant, 

GERARD RAtsTon. 


To Mr. G. E. B., Whitstable. 





Tae Mittwatt Docks.—The report of the Millwall Freehold 
Land and Docks Company, to be presented on the 5th of Feb- 
ruary, states that the directors have issued a sufficient portion of 
the debentures, and of the preference capital to meet the 
demands upon the company, and that they are able to assure 
the shareholders that the undertaking will be completed within 
the stipulated period of the 29th of August next, when the 
docks will be opened for business, 

ANTI-FOULING Compos!tTions.—Four years back the Great 
Eastern had her bottom coated with McInnes’s patent composition, 
and according to the present statement, she is completely free from 
barnacles or weeds. Some small mussels were found adhering 


‘to her bottom, but these are easily detached, and the ship every- 


where presents a most satisfactory appearance. There was no 
rust, or any indication of oxidization, the edges of the plates 
being as a and well-defined as when the ship was launched. 
At the time she was beached on the Mersey, about four years 
ago, @ portion of the flat under-surface of her hull could not be 
reached, and consequently was not coated for preservation. This 
portion is now found to be covered with soft rust, more than 
4 in. in thickness. The big ship, will be immediately recoated, 
after which, her new boilers and passenger fittings being re- 
placed, she will at once proceed to New York, to take her place 
in the passenger trade between America and Europe. 

Beton AGGLOMERE.—M. Coignet’s béton aggloméré is a 
mixture of sand and hydraulic lime, thoroughly worked to- 
gether by machinery, and in its then plastic state moulded into 
any desired form. It has been extensively employed in and 
about Paris for several years past, and we Sellen that one of 
the station-houses on the St. Germain’s line of railway is entirely 
formed of it, the whole building being a monolith. About 
twenty miles of the sewers in Paris have been made of it, and 
it is largely employed for building works and ornaments. Mr. 
Bazalgette and Mr. Grant, of the Main Drainage Works, are now 
experimenting with it, with a view to its use here, and the 
architect of St. Thomas’s Hospital has given directions to make 
a few arches of it. 

Tue Care Cotoyy.—Dock Works.—A farther sum of 
50,0002. is required for the prosecution of dock and pier works 
at the Cape of Good Hope. During the past year the works 
have been pursued with activity, with the aid of 700 colonial 
convicts, Kaffirs, Hottentots, and Europeans, and about 200 
free labourers. The principal basin has continued to be mined 
in rock, and the débris has been carried away by locomotives to 
the extremity of a breakwater, which has every day been advan- 
cing a few inches, and which has now a length of nearly 1700 ft. 
The principal basin of the dock will have a depth of 27 ft. at 
high water, and of 21 ft. at low water; it is expected to be 
opened in about a year. The breakwater will not be completed 
for three or four years. 
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IRON PERMANENT WAY. 
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WE have considered Mr. T. A. Rochussen’s recent paper, read 
at the Society of Arts, of sufficient interest to deserve publication 
in full. It was entitled “ The Iron Permanent Way in use on 
German Railways.” The chair twas occupied by Mr. Charles 
Vignoles, C.E. The system of making railways, by levelling a 
layer of ballast, and forming an upper structure of wooden 
sleepers, cast-iron chairs, topped with a wrought-iron rail, and 
held together by a wooden key, has, fora great number of years, 
appeared to German engineers to be unworthy an age in which 
the manufacture of good iron, and its composition into ‘an 
efficient bearing system, are far better understood than thirty 
years ago, when the importance of railways as the principal 
arteries of our social and commercial intercourse was only just 
foreshadowed. 

While locomotives and rolling stock had in their construc- 
tion and performance progressively represented the advance of 
practical science, and embodied the genius of the designer, the 
care of the builder, and the aptitude of the worker in metal, to 
provide for all the requirements of traffic, it was felt in Ger- 
many as well as elsewhere, that the time had arrived to apply 
the same intelligence to permanent way; and that it had be- 
come necessary, as much as possible, to reduce the variety of 
material, and to avoid that most liable to perish, like wooden 
sleepers, or cast-iron chairs, alike destructive to the wood below 
and the wrought iron above ; and, finally, to get rid of the crude 
contrivance of fixing rails by means of wooden keys. For this 
reason the double-headed rail, copied from English precedent, 
has enjoyed little favour in Germany, and,’ where adopted, is 
gradually superseded by the more general practice of flat- 
bottomed rails, with or without bed-plates on the sleepers. 

The failure of Barlow’s permanent way (perhaps a great deal 
owing to the use of inferior material) unfortunately discouraged 
railway directors from pursuing or sanctioning experiments in 
the right direction, and jeopardising dividends. hile, there- 
fore, different scientific yom published a number of schemes 
for the construction of iron permanent way, some patented, 
others given away pro bono publico, and all ot them eagerly{dis- 
cussed at the meetings of practical engineers, the first step to 
realise a project was ouly made at the end of the year 1363, by 
putting in hand the different systems herewith illustrated, some 
of which came into actual use in the beginning of 1864, others 
in 1865. 

The theory which guided these constructions may be summed 
up as follows:— 

The nearest approach to perfection in a permanent way is to 
present to a moving load a sufficient, an unmoveable, continuous, 
and even resistance, as the only means of obviating the oscilla- 
tion and thumping of fast trains. 

Although the weight and height of the rails have been steadily 
increased, in order to spread the rigidity of the line over a large 
number of cross sleepers, there remains in practice an unavoid- 
able deflection of rail between the points of support. 

The bending down of the sleeper-end, taking place during the 
passage of the engine and the oscillation of the carriages or 
trucks, especially with old or soft wooden sleepers, sufficiently 
shows that the pressing load is not spread equally over the 
whole length of the sleeper, and is not evenly supported for the 
entire length of the wheel base, but that the chair, or point of 
support, receives a succession of blows, with the whole weight 
of the load resting on the axle. 

If, therefore, we could devise a longitudinal way, possessing 
sufficient rigidity to transmit the pressure of the load over a 
large bearing surface, we should avoid the wave-like motion 
occasioned by the cross sleepers. 

This resistance to pressure can be obtained in a simple ratio, 
by increasing the flat base resting on the ballast, or more econo- 
mically, by increasing the height of the rail, since the power to 
support grows in the square ratio of the height. 
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The boldest and simplest plan of iron permanent way under 
consideration was that advised by Mr. Hartwich, engineer of the 
Rhenish Railway, and laid down on the right bank of the Rhine, 
between Coblentz and Oberlahnstein, on a perfect level, and also 
between Mechernich and Enskircher, the latter an incline of 
1 in 70, and on a curve of 800 yards radius. 

The ballast, always an object of especial solicitude with 
Prussian engineers, is of broken flint, and iaid in a channel 
3 ft. broad at the top, shelving down to one foot, and 18 in. deep. 
The rails shown in section A (see Fig. 1), 11 in. high, weighing 
115 1b. per yard, with a flat bottom of 4in., are placed immedi- 
ately in contact with the ballast, and sleepers or bedplates are 
dispensed with. The space between the rails up to the middle 
of the head, and also the clear way outside the rails, are filled 
with fine gravel, tightly rammed in. 

The rails are fished vertically and horizontally, as the rail of 
section B, 9 in. high, which has since been ordered to the extent 
of fifteen miles, on the line between Kempen and Kaltenkirchen, 
and its adoption is likely to extend with the growth of Rhenish 
railways to the exclusion of the 11 in. rails, which were found 
unnecessarily heavy and expensive. These rails are 9 in. high 
with a flat bottom 5in. wide, weighing 851b. per yard; the 
head, down to lin. of the web, is formed of steel, the web of 
fine grain, and the bottom of fibrous iron. 

The vertical fish-plates, 18 in. long, have two rows of fish- 
bolts for each rail-end, and to increase their stiffness have a 
longitudinal rib, resting against the web of the rail. The hori- 
zontal fish-plates, also 18 in. long, are 8 in. wide, and their con- 
nexion with the rail is established by means of a cramp-plate, 
heid between the nuis of the fish-bolt, and bearing upon the 
base of the rail. The use of this cramp is prom rey | to allow a 
ae width of fish-plate, and to protect it against buckling up 

y the pressure of the rail. The rails are held to gauge by 1 in. 
round bars, placed 3 ft. apart, the ends of which are provided 
with a screw-thread, nut, and washer, at each side of the web, 
so as to allow an easy adjustment of widening or narrowing the 
rail; distance to the proper gauge. Alternately, the cross or 
gauge bars are put either 3in. from the top of the head or 3 in. 
rom the bottom of the rail. 

The whole weight of the system is 145 tons per mile per 
single line of way; the contract price all round being 13/. 15s. 
x ton; or, exclusive of ballast and laying down, 1989/. per 
mile. 

The engineer reports:—‘ Since June 1865, the double line 
from Coblentz to Oberlahnstein and the Mechernich line have 
been worked with tender-engines weighing 374 tons; no altera- 
tion has taken place in the level of the way, and the rails have 
nowhere worked into the ballast. The gauge has not in any in- 
stance been disturbed, the repairs of packing have been very 
trifling, and far less than on the line with cross-sleepers. The 
whole length forms a continuous, unmoveable railway ; and al- 
though there is a little bending at the fish-joints, this inconveni- 
ence is imperceptible compared with the advantages of the whole 
system. The filling of the rail space with gravel provided a 
more efficient security against sliding than the dogs and bolts in 
the wooden sleepers. The motion on the rail is perfectly free 
from oscillation and thumping; the noise fof the passing train 
has a deep rolling sound, and although some passengers, who 
are acquainted with the peculiarity of the construction, pretend 
that the line is hard, the difference is not noticed by the majority 
of travellers. Whether the rigidity of these high rails will be 
more detrimental to themselves than the constant bending on 
cross-sleepers, time will have to show. If this disadvantage 
should manifest itself, it could be met by increasing the elasti- 
city of the springs; on the other hand, the rigid surface offers a 
saving of traction power and wear of wheels, considering that 
with rails bending between sleepers every wheel practically runs 
on an inclined plane. It may be urged that, if once the rail 


heads should be worn out, the whole system will require re- 
newal, but as an extensive experience with steel-headed rails in 
Prussia, during fourteen years, has shown that the life of a 
good rail, even under very onerous circumstances of traffic, is 
about twenty-one years, this objection falls to the ground, the 
more so since the rails of the present day, on wooden sleepers, 
have already reached the same weight per yard as our whole 
system without sleepers.” 

In the beginning of the year 1864 the Hoerder works, in 
Westphalia, supplied the Brunswick Railway with the two 
systems of iron permanent way represented by Figs. 2 and 3, 
each of about 1100 yards in length, and some time afterwards 
with another variety of the same system, represented by Fig. 4. 
The two first are lying side by side on the distance between 
Brunswick and‘Wolfenbuttel, that portion of the main line from 
the west to Berlin on which the -wear of oak sleepers and the 
general repairs of the permanent way had been the heaviest of 
the whole distance between Cologne and Berlin. 

The ‘three ‘systems embody the principle of supporting the 
head of the vail between the vertical arms of two angle bars, 
rivetted together, and held to gauge by cross-bars, the dimen- 
sions and distance of which, as well as of the angle-bars them- 
selves, being varied in order to ascertain the maximum limit of 
saving material which may.be approached without jeopardising 
the efficiency of the construction. ' 

Inthe system shown in Fig. 2, the longitudinal rectangular 
angle-bearers measure 6in. X Gin. x 4in., and are placed half 
an inch apart, to allow the web of the head rail to slip in. The 
gauge, or cross-bars of ‘Tiron, 4in. x 3in. x. 2 in., are placed 
5 ft. apart, and are rivetted below to both the horizontal arms of 
the angle-bars. 

The head-bolts, connecting the head-rail with the rail-bearers 
are 16in. apart, and the bolt holes are elliptical, to allow con- 
traction and expansion, The ends of the angle-bars are joined 
horizontally by “ae 12in. x 12in. x in. X 4 in, fixed 
with eight screws bolts, say two bolts to each end. ‘The head- 
rail and rail-bearers break joint—the ends of the former being 
thus supported by a’ continuous bearing of the latter. This 
system of construction gives 334 square inches of horizontal 
bearing surface per running foot, that is to say, 300 square 
inches from. the horizontal arms of the angle and 34 square 
inches from the cross-bar. 

In system No. 3 (Fig. 3) the rail-bearers are formed by angle- 
bars of 93°, the dimensions of which are reduced to 5}in. x 
5} in. < }in., the head-rail, head-bolts, and their distance apart 
being the same as in system No. 2; but the cross-bars, here 
placed only 3 ft. apart, were made of flat bar 3in. X 4in., 
ending in a T section, which is rivetted through the two arms of 
therail-bearers. In order to prevent the squeezing together of 
the latter, a jin. fillet-plate is insérted between them. The 
fishing of joints is effected as in system No. 2, and the horizontal 
bearing surface is 274 square inches per running foot of railway. 

On the wear of the railway, the engineer, Mr. Scheffler, re- 

rts as follows: “‘ The two systems lie side by side in a straight 
ine, half the distance being on well-drained large gravel, the 
other half in fine gravel mixed with clay, very impermeable to 
the percolation of water. Both lengths have been worked for 
more than two years, and are in excellent preservation, con- 
tinning to bear-a heavy express, passenger, goods, and mineral 
traffic. The state of the rails has been uninterruptedly satis- 
factory, and they have not required the same labour of keeping 
up which was necessary for the other portion of the railway. 
This contrast was especially remarkable in winter during a pro- 
longed low temperature. After the thaw in the spring of 1865 
only in the system No, 3, in those portions of the line where the 
ballast is unusually bad and clayey, a few instances of sinking 
occurred, but not to the same extent as on the line with cross 
wooden sleepers; however, on the larger portion of system No. 
3, and on the whole of system No. 2, no packing or adjusting of 
avy kind has been necessary. This favourable result is, perhaps, 
to be ascribed to the great height of the rail-bearers, which per- 
mit the bearing surface to lie deep in the ballast, and reduce the 
influence of frost on the base of the rail. The packing and lift- 
ing, when required, are an easy oparation, and these construc- 
tions have shown no instability—a gratifying fact, since emi- 
nent engineering authorities, looking at the flat base of the rail- 
bearers, predicted a shifting sideways of the whole line. After 
two years’ heavy traffic no displacement has been perceptible; 
all the component parts of the iron permanent way are in their 
original good condition; not a single rivet has worn loose, but 
the nuts of the head-bolts require now and then to be tightened 
with a spanner, as in those of the fish-plates of the ordinary 
construction. The iron, including the portion submerged in the 
ballast, has been oxidised to a trifling extent, and hitherto ex- 
perience has not justified the preference of one system over the 
other. The motion on both systems is a little harder, but, at 
the same time, much more steady and smooth than on the most 
carefully constructed permanent way with wooden sleepers. 
Hitherto it has been impossible to note any difference in the 
motion of the carriages during the various influences of extreme 
heat or cold; it is the same in winter asin summer. In the 
manufacture of the rail-bearers for systems Nos. 2 and 3, the 
Hoerder works found a difficulty in rolling the top of the vertical 
arm to a sufiiciently clear edge, and this inconvenience neces- 
sitated their being planed. In order to obviate this expensive 
operation, the Hoerder works proposed to roll the top of the 
vertical arm with a bulb or rib, which allows a true edge to be 
produced without any further mechanical finishing. The Bruns- 
wick Railway thereupon resolved to adopt this bulb-angle in 
their last system, No. 4 (Fig. 4), embodying the weight of the 
smaller section, No. 3, which in practice had proved sufficiently 
strong, at the same time giving a conical form to the head- 
bolt, in order, when tightening the nut, to press the head-rail 
down§on the rail-bearers. This head is made of cast steel. 
While keeping to the weight of the former section they increased 
the height of the vertical arm to 64in., the horizontal arm to 
54 in., the thickness of both being jths of an inch full. An- 
other deviation from systems Nos, 2 and 3 is the form of the 
cross-bars, which are of channel or C iron, 4 in. x 1} in. x }ths 
of an inch, placed 5 ft. apart, as in system No. 2, and are fastened 
with bolts and nuts through the two vertical rail-bearers. ‘The 
horizontal supporting surtace of this system is 306 square inches 
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lace the cross-bars at a greater distance from each other, since 
they not only serve to keep the line to gauge, but also contribute 
in holding each pair of rail-bearers together to x ty their 
buckling, and, at all events, the amd rigidity of the system 
compensates for the trifling, if perhaps superfluous, outlay. Ex- 
perience will teach us the maximum distance of the cross-bars, 
and also whether a large number and their submersion in the 
ballast offer (as we have hitherto found) a sufficient resistance 
to the supposed tendency of the railway to move sideways, or 
whether it is advisable, for additional security, to adopt keel- 
fishes. The cost of the iron permanent way, exclusive of ballast 
and laying down, has been 36s. per yard, or, with laying down, 
82002. per mile, as against 25s. per yard, or 2250/. per mile, for 
the ordinary construction with wooden sleepers. The weight of 
the three systems is, No. 2, per yard, 354 1b; No. 3, 295 |b. ; 
No. 4, 3001b. The Hoerder works supplied the material for 
systems Nos. 2 and 3 at 13/. 5s. per ton, delivered at Brunswick ; 
but for system No. 4 stipulated an advance of 5s. per ton, on 
account of the wider dimension of the angle bars, which neces- 
sitated the use of better iron. The building up and laying of 
the permanent way, after the labourers got used to the work, 
progressed rapidly; the cost of laying down was 10d. per yard, 
as against 7d. per yard for the old system. The ballast under 
the iron way is of the same depth as that under the wooden 
sleepers, viz., 12 in., and practice has shown this to be suffi- 
cient. 

‘ The experience of two years has not yet furnished conclusive 
data exactly to fix the cost of keeping up the line, but we have 
found— 

“1. That packing has been much less needed than with the 
ordinary cross-sleepers, and the expenses under this head are 
merely nominal. 

“9. The rails have not required any repairs; neither head- 
rail nor rail-bearers have been renewed or altered; and it is re- 
markable that the rail-ends have suffered much less (owing to 
their uniform support) than on the cross-sleepers. 

* The principle of longitudinal construction is, in theory, the 
most correct, and is borne out by practice. The even continuous 
bearing is of immense importance to the permanent way, as well 
as to the rolling stock, and gives a much easier motion to engines 
and carriages. 

“ The uniform rigidity of this rail system, and the perfect 
support of the head-rails, show a marked improvement in the 
wear of the heads. The use of rivets—in places where frequent 
renewals are not likely to occur, as in parts covered by the 
ballast, and therefore not much shaken—is not objectionable. 
The number of component parts is not large, their connexion is 
easily established, and practice has proved the construction to 
be strong. The rigidity of the iron permanent way, both 
vertically and horizontally, is much greater than that of the 
cross-sleepers. ‘This is proved, not only by the analysis of form 
and dimension of the section, but also by the steady motion of 
the rolling stock, and this advantage is conspicuous in express 
and heavy mineral trains.” 

Thus far Mr. Scheffler. After the favourable experience ob- 
tained on the Brunswick line, the Hanoverian, Cologne-Minden, 
the Saxon and Wurtemberg State railways have resolved to lay 
down experimental lengths of iron permanent way, constructed 
on analogous principles. 

The Hanoverian system, illustrated by Fig. 5, was made by 
the Hoerder works, according to the specifications of the engineer 
of the line, but it does not appear to offer any advantage in 
theory. while its cost is much higher than that of the Brunswick 
system. ‘The Hanoverian permanent way has the same cast- 
steel head as system No. 4; but the rail-bearers, 4 in. thick, are 
formed of angle-bars of 115°, 5} in, high, and 64 in. base, giving 
a horizontal bearing of 12 in. wide, equal to 288 square inches 
per running foot of railway. 

The rail-bearers are rivetted together with a fillet plate, as in 
system No. 3. The head-bolts, conical, as in system No. 4, 
laced 18 in, apart, have a collar under the nut, which, pressing 
the rib of the angle, counteracts the supposed tendency of the 
head-rail to incline outwards. 

The bars, 3 ft. apart, of 3 in. x fin. flat bar, are, as in system 
No. 5, rivetted with T angles to the angle-bearers. The keel 
fish-plates are formed of Tiron, 5in.x2}in.x}in. About 
five miles of this iron permanent way were laid down in 1866, 
which give a very satisfactory result; they will, however, only 
be thoroughly reported on after next spring. 

A variation of the iron permanent way of systems Nos. 3 and 
4 is now being constructed at Hoerder for some German railways, 
on a plan patented in this country by the author, and the ad- 
vantage of which was developed during the manufacture of the 
material for the Brunswick and Hanoverian way. (Models, full 
and half sized, were on the table.) When the metal used for 
the head-rail was changed from the use of iron to the use of 
cast steel, it was no longer practicable to punch the bolt-holes 
in the web, and every hole had, at considerable expense, to be 
bored and slotted out. 

Besides, under all circumstances, particular care was required 
in correctly adjusting the holes in the web with those of the 
rail-bearers. These combined considerations made it desirable 
to devise a system establishing a direct and strong connexion of 
the Senhadll and rail-bearers, without the head-bolts passing 
through both, and led to the combination illustrated by Figs. 6 
and 7. 

The bulb or rib of the vertical arm, instead of being placed 
outside, as in the Brunswick permanent way, No. 4, is here 
turned inwards, and is rolled into a dwarfed T section, thus 
forming a groove into which the ribs or bulbs of the rail-bearer 

ripe ; and the whole system is tightened and firmly held together 
by the screw bolts, or wedge keys, passing through the rail- 
bearers under the head without touching the web at all. The 
head-bolts are — 20 in. apart; and, in order to prevent 
their pressing the angle-bars closer together than necessary, 
a stop-rivet is ng under each of them near the throat of the 
angle, which thus keeps each pair of rail-learers at the proper 
distance from each other. 

In Fig. 7 a plan is suggested to effect economy of material 
by slightly reducing the height of the rail, and replacing ex- 
pensive screw-bolts with cheaper keys and wedges, all of which 
can be simply rolled as a bar and cut off to the requisite size. 





The cross-bars of these systems can, of course, be made of any 


section of iron. ‘Those now making are partly of double T iron, 
ly of angle iron, bolted to the inner arm of the constrUction. 
y these means the outer arm of the rail-bearer can at all times 
be removed for the purpose of shifting, reversing, or renewing 
the head-rail, without disturbing the gauge of tne railway. The 
cross-bars are most conveniently fitted near the end of the rail- 
bearers, where they contribute to stiffen the fish-joint, and at 
the same time serve admirably as supports of the points, which 
move easily over the flat surface of the cross-bar. 

In order to prevent the sliding backwards and forwards of the 
head rail by the friction of the wheel, a square stop bolt is 
applied to the head, passing through a notch in the web at each 
end of the rail. A few holes are punched here and there in the 
horizontal arm of the rail-bearer to assist in draining the 
ballast. 

It is scarcely necessary to urge anything in favour of the 
principle of longitudinal permanent way generally. In some 
countries the first cost may appear greater; but the ever-in- 
creasing expense of keeping up wooden sleepers, esp*cially in 
hot climates, the interruption of and danger to traffic during 
repairs, and, on the other hand, the advantages offered by the 
iron way of decreased wear of rolling-stock, as well as increased 
safety and comfort in travelling, are considerations of such im- 
portance as to render the abandonment of the present cross- 
sleeper construction merely « matter of time. 

In the systems just described the life of the iron parts is 
practically unlimited. The only portion subject to gradual wear 
is the steel head, weighing about 34 Jb. to the yard; and this 
economical application of the more expensive material justifies 
the engineer in using erucible cast steel of a high class, instead 
of the cheaper but less durable Bessemer steel, which, for good 
financial reasons, is the only steel which railways have hitherto 
allowed themselves to use. 

The weight of the new system, as per dimensions shown in 
Fig. 6, is 223 tons per mile; the cost, inclusive of laying at 9d. 
per yard, about 31d. 

The weight of system No. 7 is 193 tons, and the cost about 
27002. per mile of single railway. But these prices are based 
upon the use of high-class Prussian iron, at 12/. to 14/. per ton, 
and bolts from 24/. to 30/. per ton; with the use of English iron 
the cost per mile should not exceed 22002. per mile. 

I would finally urge, in favour of the iron permanent way, the 
consideration that wood is getting scarcer and dearer every year, 
and may well be saved from decaying in the ballast in order to 
fulfil the nobler mission of meeting the numerous wants of our 
domestic and social habits and dwellings. Ana if railways in 
England and its colonies were generally to adopt the iron per- 
manent way, an immense impulse would again be given to an 
industry now unfortunately languishing, but the prosperity of 
which forms the back-bore of the wealth and power of this 
country. 


Weight and Cost of System No. 6 per mile, calculated on 
the price of Prussian Iron. 
(Per length of 20 ft.) 
d. 
2 head rails 6 ewt. 
4 rail bearers 
8 cross bars eee 
4 fish plates 
62 bolts and nuts... 
22 stop bolts... ... «+ 8 


8. 
460 Ib., at 16 
. 1180 ,, 12 
we . 
2 =, 12 
48 ,., 30 
24 
1892 lb. 


=per mile, 223 tons 
Laying down, at 9d. per yard 


. £3056 18 0 
66 0 O 
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Weight and Cost of System No. 7 per Mile, calculated on 

the price of Prussian Tron. 
Per length of 20 ft.) 

e 4, 

460 lb., at 16 6 ewt. 

- 1060 , 12 0 

14 12 0 

26 12 0 
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2 head rails 
t rail bearers 
t cross bars 
4 fish plates oe 
26 wedges and cotters... 
18 stop bolts... ... 
16 bolts and nuts... 
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37 0 
7 0 
16 30 «(0 

£9 19 
1 4 0 
700 


1640 Ib. 
per mile, 195 tons ove £26 
Laying down, at 8d. per yard 
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. £2688 4 0 
Discussion. 

Mr. Robert Mallet, F.R.S. (responding to the invitation of the 
chairman), said he had listened with great pleasure to the paper, 
some of the details of which he was before, to a certain extent, 
acquainted with, having himself seen the permanent way alluded 
to in Germany last year. He thought no doubt could be enter- 
tained, in the present day, that the epoch of timber sleepers was 
approaching its close; but the question arose what we were to 
substitute for them. There were two or three principles which 
were incontrovertible with regard to permanent way—one was 
that the nearer we approached to a lathe bed the nearer we were 
to perfection; but in a lathe bed we had a uniform load passing 
over it at a uniform speed, and a uniform support for the entire 
length; therefore, we could afford to make the bed of perfect 
stifiness, and could maintain it true. A railway was placed 
under different circumstances. It could only be supported at 
intervals. For, even if it was a continuous iron way, resting 
upon continuous ballast, it was in fact only supported at inter- 
vals. If the table of the rail itself were of such a weight, and 
possessed such inertia, that the load in passing over it caused 
concussion at the immediate attachments of the rails, it mat- 
tered not if the material of the ballast were india-rubber, the 
result would be the destruction of the rolling-stock in proportion 
to the inertia of the table it ran upon. They might mitigate 
this by springs as regarded the carriages, but they could put no 
springs between the wheels and the axles. Wheels of 4 ft. or 
4 ft. 6in. diameter, and often 2} in. tires, with axles often 7 in., 
and seldom less than 4}in. diameter, were in themselves pro- 
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digious hammering masses, and at high speed there was prac- 
tically a succession of hammering blows. Take any point in the 
circumference of a wheel: that point described a cycloid, and at 
each t of its touching the rail the tangent of the cycloid 
was perpendicular to the rail, and thus the point descended with 
a direct hammering blow, the effects of which were in propor- 
tion to the weight of the wheel and the velocity with which the 
point of the periphery struck the rails. ‘There was therefore a 
succession of blows, which they must mitigate as best they 
could. If they had an enormous inertia in the metallic parts of 
the rails, the result would be similar to that illustrated by 
Belzoni the traveller, who placed a heavy anvil on his chest, and 
allowed blacksmiths to strike it with hammers. This appeared 
to be a feat of marvellous strength; but so long as his ribs were 
strong enough to bear the weight of the anvil, the force of the 
blow was expended on the anvil itself, and the heavy permanent 
way just did the same thing. It therefore appeared to him that 
if they adopted iron sleepers they must arrange to make the 
bearing elastic in some way; but how that was to be effected 
with these deep rails and double angle irons appeared to him a 
matter of some difficulty. There could be no question that an 
enormous advantage was gained by the substitution of steel for 
iron in the upper part of the rail. The London and North- 
Western Railway, which was considered as a pattern railway in 
respect of the large traffic and the regularity and rapidity with 
which it was carried, had substituted steel for wrought-iron 
rails, without reduction in the weight of metal. They were not 
attempting to economise in the outlay for the substituted rails, 
but the economy was looked for in the greater resistance to wear 
and tear. He believed the experience of Mr. Rochussen with 
steel rails for the light traffic of the German lines had been 
different to that in this country generally. He apprehended the 
life of a steel rail, instead of being twenty-one years, would, on 
some parts of the London and North-Western, scarcely be as 
many months. At the same time, there was no doubt the steel 
rail was the right thing. If they got a material which did not 
haminer down, or laminate, as the surface of soft wrought iron 
did, there was the greater reason why, with an enormously rigid 
material like steel, they should have beneath it an elastic sup- 
port. He only ventured to assert that as a principle, because if 
he went into particulars it would lead him to talk of himself as 
a permanent-way inventor, and he would be sorry to do that. 
He confessed he did not see that that was effectually done by 
these angle irons. It was very similar to what our ingenious 
fellow-countryman, Mr. Bridges Adams, had patented; the 
main difference was that he turned the angle irons the other 
way. It seemed to him, in the arrangement adopted on the 
German railways, there was a certain liability to become un- 
even. The steel top, which bore the load, itself rested upon the 
narrow edges of these two angle irons. In all these systems 
the question was what amount of surface had they in the angle 
iron to support the steel table above; because, though tie steel 
top might be permanent, it was doubtful whether the angle iron 
might not give way at the point of contact with the steel top. 
He confessed that the bearing surface in the case before them 
appeared to him exceedingly small, and he apprehended some 
difficulty in that direction. But no man, not even the ehair- 
man, who was himself one of our most successful designers of 
rails, could predict beforehand what would be the results of the 
working of any permanent way; nothing short of actual trial 
under rolling loads would decide whether a permanent way 
would answer or not. He was far from attempting to dogma- 
tise with respect to these German lines. ‘The system might be 
found to answer there better than he expected; and his general 
observation of those lines showed that for the most part they 
had hitherto worked well. 

Mr. Rochussen wished to speak with the highest respect of 
Mr. Adams’s system, and he regretted that it had not been 
adopted in this country to the extent which he considered its 
merits deserved. The difference between the two systems was, 
that Mr. Adams’s was a suspended rail, held with two angle 
bars, in which the angle, instead of standing up, was hanging 
down. It would have been well to have had more experience of 
that system. 

Mr. Varley remarked that a rigid permanent way appearedto 
be excellent to a certain extent, but that a due amount of 
elasticity in the bearings must be provided. It occurred to him 
that it would be well to ascertain positively the flexure of the 
rail, and then make it so convex as to keep it level by the 
Weight. He had gee over the railway at Chat Moss, where 
the road was highly elastic, and it was the smoothest travelling 
he had ever experienced. 

Mr. W. Botly said, mention having been made of the Besse- 
mer cast steel, some few years ago it was considered a great 
triumph of science that steel could be produced in about two 
hours, which operation formerly took, on an average, about a fort- 
night. It had been stated in the paper that the Bessemer steel 
was not so good as that which had been converted by the cru- 
cible process. He wished to know whether this was generally 
admitted. He apprehended that the welding of the harder 
material (steel) upon one of a more elastic nature (iron) fur- 
nished the conditions that were required for a permanent way. 
He begged to ask whether greater inconvenience, in respect 
of the wheels of the carriages not biting the rails under certain 
circumstances, was experienced with steel rails than with iron 
rails. 

Mr. Rochussen said no one was more convinced than he was 
of the merits of the Bessemer invention. But on the other 
hand he believed Mr. Bessemer himself would be the last to ad- 
vance that his process could produce a metal which in every 
way equalled the old crucible cast steel. It was a method of 
converting cast iron into malleable iron, and then into steel, 
which had all the convenience of being cheap, and of enabling 
them to deal with large masses of material. That system had 
been worked as successfully in Prussia as in this country, and 
he believed the manufacturers of Prussian Bessemer steel had 
no reason to be ashamed of their production. He admitted that 
the “ biting” of the wheel on a steel rail was less than that on 
aniron rail, but they found less inconvenience from that in 
Prussia, inasmuch as the weight of the rolling stock upon the 
same wheel base was almost double that of the rolling stock 
used in England. First-class carriages weighed from 10 to 1) 
fons. Tie luggage trueks were of the capacity of 10 tons eack, 
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and this remark would more or less meet the observation made 
by Mr. Mallet with reference to the supposed light traffic on 
the Prussian railways as compared with this country. These 
rails had been laid down on the German lines for the most part 
where the traffic was exceedingly heavy, and where it was 
necessary to provide something more durable than the old sys- 
tem afforded. The duration of steel rails, which he had ad- 
vanced as being twenty-one years, was proved by the steel rails 
laid down at the Hamm station in Westphalia, which might be 
regarded as a counterpart of the Crewe station in this country— 
not that the traffic was so great, but it was the principal junc- 
tion on the Continent for the mineral and coal traffic ; and when 
a discussion on steel rails took place at the Institution of Civil 
Engineers, he produced some rails which had been taken from 
that junction, where they had been in used 12} years, after 
having sustained a traffic of 50 millions of tons of goods. 
Those rails, which were of the Vignoles form, had then only 
one side of the head slightly abraded; they were not in any 
way worn, and were fit to work for another five years at least, 
having the other side of the head untouched. Those rails were 
only 56 1b. to the yard, having been made at a time when en- 
gines weighing from 37 to 48 tons were not dreamt of, and when, 
if such engines had been in use, iron rails of 85 lb. would have 
to be laid down. With regard to steel-headed as compared with 
solid steel rails, he would remark that it was the compound 
nature of the rail which formed the baekbone of support to the 
load. As Mr. Mallet observed, they wanted elasticity, and how 
did the provide it in a steel rail? They could not weld the steel 
to iron upon that large scale; therefore, the steel was made 
to rest directly on the material which had the greatest affinity 
for it, viz., puddled steel, and below that they placed the most 
elastic fibrous iron that could be found. If, from motives of 
economy, they did not use cast steel for the head, they employed 

uddled steel, and fine-grain iron for the web, such as was 

nown in this country as the Low Moor, and again fibrous iron 
at the bottom. But in speaking of this kind of permanent way, 
regard must be had to the support it received from the ballast, 
which, in the Prussian system, formed a most important portion 
of the line, for the work ordinarily thrown upon the sleepers was, 
in a great measure, done by the ballast, and by that means the 
violent concussions described by Mr. Mallet were avoided, the 
ballast in reality taking a large portion of the work of the line. 

Mr. Juland Danvers wished to ask one or two questions, being 
interested in the construction of railways and public works in 
India. It seemed to be universally acknowledged by the preced- 
ing speakers that the use of wood for sleepers was condemned. 
He would be glad to know why that was the case? He saw in 
this country wooden sleepers almost universally adopted, and 
this was also the case on the Continent, except on some of the 
German lines. In America iron had rarely been introduced for 
sleepers, and yet it appeared that wood was now generally re- 
garded by the profession as a failure. This was a very import- 
ant question as regarded India, where timber is plentiful, but 
hitherto they had been unable to supply iron; all the iron was 
obtained from Europe, and this increased on | much the cost of 
railways in India. Wood had certainly failed there as sleepers, 
and half the lines were constructed with the iron-pot sleepers. 
He was anxious to ascertain why, if good durable wood could be 
obtained, at a much cheaper cost than iron, it should not be 
made use of; and why, as a general rule, iron was so much 
preferred? He knew many instances in which iron had cracked 
while wood often lasted a considerable time. A short time ago 
he was requested by the India Department of the Government 
to inquire into this question, and the conclusion which he reluct- 
antly came to, after taking all the evidence he could collect, 
was, that unless a cheaper and more durable wood was obtained 
in India, it would be desirable to employ iron sleepers very gene- 
rally in that country. 

Mr. Mallet added, on the subject of wooden sleepers in 
America, that the abundance of that material put iron sleepers 
quite out of consideration. Wood was almost a drug, while iron 
was the most expensive material that could be employed in con- 
struction in that country. The railway system was begun 
there by using strips of wood with bar iron, little better than 
hoop iron, on the top; now they had iron rails, and by-and-by 
they might get to iron sleepers. With respect to sleepers in 
India, hard wood was principally used for the purpose, and was 
said to be very durable, if protected from the attacks of the white 
ant ; otherwise it was rapidly destroyed. In tropical climates, not 
of the arid nature of a large portion of India—such as Panama— 
wooden sleepers had disappeared in a remarkable manner very 
rapidly, though composed of very hard wood. Wood was an in- 
creasingly dear commodity in this country, and would not stand 
the traffic of our lines, unless oak were employed, which could 
not be obtained in sufficient quantity. He believed the chair- 
man would confirm the statement that in Russia oak sleepers 
were used almost entirely.—[The Chaiaman said this was the 
case in Russia wherever it was possible.] With reference to 
what had fallen from Mr. Rochussen on the subject of the dif- 
ferent qualities of steel for rails, he (Mr. Mallet) did not think 
itof much importance whether crucible steel or Bessemer steel 
were used. It was simply a popular error to suppose that 
Bessemer steel was worse for the purpose than the best 
cast steel made by cementation in a crucible. He had seen as 
good steel made by the Bessemer process as by that of cement- 
ation, but the commonest Bessemer steel could be made into good 
steel, possessing every necessary quality, by allowing the metal 
toremain in a melted state for some time in a reverberatory fur- 
nace. M. Sudré was the first to show that steel could be inelted 
in a reverberatory furnace, and that if the mass of molten metal 
was covered by a coating of glass, of the quality of ordinary 
wiue botties, the steel was effectually protected thereby from 
the action of any sulphurous matter which might be contained 
in the fuel. Independently of that, however, a new process of 
steel manufacture had grown up since the introduction of the 
Bessemer process. It was found that very excellent steel might 
be made by melting down scrap iron in pots, which might be 
heated twenty at a time in the Siemens furnace; and, with the 
addition of spiegeleisen to the fused mass, and by stirring it up 
well, it was converted into steel. That process was now in 
operation by Mr. Siemens, and the result of his working was, 
that he could make a ton of steel with the consumption of a ton 
of coal; and he (Mr. Mallet) had no doubt that, though the 





Bessemer process would always be regarded as a grand revolution 
in metallurgic art, the last process to which he had alluded, had 
a vast future before it. The great advantage of it was, that 
old wrought-iron rails might be cut up, melted, and reproduced 
as cast steel, 

Mr. Livesey stated that on the London and North-Western 
Railway many thousands of tons of steel-headed rails had been 
laid down, consisting of Bessemer steel welded to the body of the 
ordinary rail; but between the Bessemer steel and the ordinary 
rail there was inserted a puddled bar of very soft iron, and by 
that means they got an almost perfect weld. He knew several 
railways in this country on which the old rails were being re- 
placed with rails wth Desens steel heads welded as he had 
described. He had reason to believe that the'steel-headed rail 
would supersede the solid Bessemer steel rail. He had heard 
that in America the solid Bessemer steel rails had given way 
toa great extent in severe weather, and it was thought they 
would have to fall back upon the steel-headed rail in pre- 
ference. 

The Chairman said, before proposing the customary vote of 
thanks to the author of the paper, he would briefly express his 
own opinions on the subject, and in so doing he was sure Mr. 
Rochussen would pardon him if he differed from him in some of 
the points brought forward. Mr. Rochussen had proceeded, as 
far as he (the Chairman) understood, on the principle of making 
the bearing surface and rail as rigid as possible; but as far as 
his own exerience went—and he believed it was that of most 
engineers—there should be, as Mr. Mallet said, some elastic sub- 
stance interposed to guard the necessarily stiffrail from the im- 
pulsive action of the engine and train that ran over it. Thirty 
years ago that was demonstrated almost to a certainty. The 
line between Manchester and Bolton was laid in the most rigid 
manner possible, the c of which was a continual fight 
between the railway and the locomotive, which thus become 
mutually destructive to each other. It was admitted that there 
must be elasticity, and the reason why there was the smooth 
motion over the fine at Chat Moss, which had been mentioned, 
was because of the elastic base on which the rails were laid. 
Therefore he did not concur in the principle laid down by the 
author of the paper. He would not cavil at the multitude of 
parts constituting the permanent way, or at his ingenious con- 
trivances for securing tle rail, so as to diminish the expense of 
his system; but, for his own part, he thought that this compli- 
cation produced more harm ultimately than was counter- 
Saleneel he the saving of expensive material. He had yet to 
learn, and he feared Mr. Rochussen had not sufficiently con- 
sidered, what would be the effect under severe traffic of the 
bearing of the steel rail-head upon those narrow supports. The 
last speaker alluded to what was going on on the London and 
North-Western Railway; but perhaps he was not aware that 
for the last few years the specifications for the manufacture of 
rails had usually been that the hardest material should be put 
at the top, and the base should be formed of fibrous iron. The 
highest point of excellence at which that system had arrived was 
the substitution of steel for the top of the rail, and practically 
they had now the means of connecting the steel top with the 
base and sub-base of the rail by welding, in a manner more 
simple than that described in the paper, and without involving 
its many complications. With respect to the question which 
had been asked by Mr. Danvers, why wooden sleepers were to 
be abandoned, he (the eo rong would say that his old- 
fashioned notions led him still to be an advocate for wooden 
sleepers, He thought when they looked in the first place at the 
admirable simplicity of a fished rail, without;chairs, laid upon 
wooden sleepers, and considered the first cost of that system, 
and also of its periodical renewal, and when, in the second 
place they calculated how much more capital had to be expended 
in laying down one of these expensive iron systems, they would 
find, spreading the cost over a number of years, that the wooden 
system was the more economical. He had found in South 
America, and especially in Bahia, a hard wood, which resisted 
the white ant provided it was cut at the proper season. He 
found that the cost of sleepers of that wood was very little more 
than the softer wood imported. With respect to India, he 
might state that 20 years ago he had the honour of reporting to 
the East India Company upon the introduction of railways in 
India, and he recommended at that time that the harder woods of 
the country should be employed as sleepers, because it was well 
known that if certain hard woods were cut at the proper season, 
they would resist the white ant, and last for eight or ten years. 
Moreover he had known creasoted timber to last for Fifteen 
years without the least decay. He had tried the iron pot 
sleepers; wherever there was sand and perfect drainage, those 
sleepers succeeded, as, for instance, in Egypt, but if the ballast 
was composed of broken stone or clay, they gave way. The 
Chairman concluded by proposing a cordial vote of thanks to 
Mr. Rochussen for his paper. 

The vote of thanks having been passed, 

Mr. Rochussen, in acknowledging the compliment, said he 
had brought this paper before the Society simply as a record of 
what had been done in Germany. He confessed he thought, 
when he first saw some of these plans, they could not answer, 
but experience had shown that they were at least worthy of 
some consideration. The compound rail had been in use in Ger- 
many fifteen years, and it was found to be a step in advance, and 
upon that the systems he had just explained were in some re- 
spects founded. But perhaps tuey were more applicable to hot 
climates, where suitable wood for sleeepers was difficult to be 
obtained. The system of steel making deseribed by Mr. Mallet 
was not new in Germany, for a manufactory had been established 
in Westphalia which produced the same results, though by 
somewhat different means. 











Gas From Sawpust.— The village of Cobourg, Canada West, 
is now lighted with gas made from pine-wood and bones. The 
illuminating power is said to be equal to that of coal gas; pine- 
wood has been used by itself as a material for gas-making, but 
the gas made from it was inferior to ordinary coal gas. Wood 
gas was for many years made and used at Wilmington, North 
Carolina, U.S. How far the addition of bones may prove bene- 
ficial English gas engineers have had no opportunity of judging. 
In most situations wood would be far dearer than coal in pro- 
portion to the gas made. 





LOCOMOTIVE ENGINES, 
To THe Eprror or ENGINEERING. 


Srr,—Your ‘correspondent, “ Tank Engine,” has again fa- 
voured us with his views {on this subject, which to me appear as 
mystical as some of those expressed in his former letter, and to 
which I should not have considered it necessary to reply were it 
not that in the concluding paragraph he observes, “ But for the 
“inaccuracies of figures so gross as those into which Mr, Fairlie 
“* allowed himself to fall.” 

I do not like to err in figures if I can help it, therefore referred 
back to the diagrams which accompanied “ Tank Engine’s ” 
letter in your number, January 11th, and find, as any one else 
can who will take the trouble to look, that if, as he admits, the 
wheel base of his twin engines is 8 ft., the distance from end of 
footplate to leading end-plate must be very little short of 25 ft. 
I scaled the diagrams at j,th of an inch to the foot, assuming 
the wheels to be 4 ft. diameter. ‘‘ Tank Engine ” tells us in one 
breath the twin engine is better for all purposes than my engine, 
while in the next I can fancy seeing him heave a deep sigh, and 
say, Thank Heaven, the South Devon engines are not like the dia- 
gram of the twin engine; were this so, Mr. Fairlie might well 
call attention to the cost of haulage being 13d. per mile. He says, 
‘* This style,” meaning the twin engines, which he shows on a 
curve with a view to prove they are, even in this respect, equal 
to my arrangement, “ of engine has nothing in common with the 
“South Devon goods tank engines, the wheel base of which is 15ft. 
“6 in.” He admits the twin engine as shown, is an impossibilty, 
while he illustrates it as a proof that it is equal to mine: this is a 
method of reasoning that ‘no fellah could understand.” Given 
a 20 chain curve to a 15 ft. 6 in. wheel base, what curve will an 
8 ft. wheel base give ? 

I have seen and heard many queer things, but I never, before 
the appearance of “ Tank Engine’s” last, understood that the 
capital of 4 company had anything to do with the cost of loco- 
motive haulage per mile. If this were so, the North London, 
Metropolitan, and Blackwall Railways ought to cost at least 
2s. 6d. per mile. The gradients and the curves—“ aye, there’s 
the rub”—worked with 40-ton tank engines on six wheels with 
a wheel base of 15 ft. 6 in. This is where the money goes. To 
keep up such stock, and to keep up the road (which includes 
the rails, chairs, sleepers, and substructure generally ; all suffer 
alike) on which they have to travel would in my opinion 
reduce any company to the state of the Sonth Devon and Corn- 
wall Railways. It is these enormous never-ending expenses 
that “take all the gilt off the gingerbread,” leaving the poor 
shareholders to go supperless to bed. 

I ask “‘ Tank Engine” in all seriousness how he can pretend to 
say that any engine on six or eight wheels can be so useful and 
yet so easy on the permanent way, and consequently on the 
engine itself, as my engine? ¢ 

It is only required to imagine the result to the permanent way 
of a rolling mass of 40 tons borne on six points, swaying by the 
inevitable never-altering inaccuracies of the road, backward 
forward, and from side to side, increasing the normal load on 
each wheel from nearly 7 tons to sometimes as much as 12 tons, 
every roll from wheel to wheel representing a blow as from the 
heaviest steam-hammer on the rails, to be immediately con- 
vinced that any single or twin engine cannot for one instant 
compare with my arrangement. 

Supposing the weight on the wheels of one of my engines to 
be the same as that on the wheels of the 40 ton engine when at 
rest, the destruction to the engines and the permanent way would 
be in exact proportion to that weight (say 7 tons) and the 10 or 
12 tons that would be on the wheels of the 40 ton engine, by 
oscillation, more than 50 per cent. in favour of my engine over 
the single one. The value of this 50 per cent. is enhanced by 
the fact that every ton brought on a rail beyond its power of 
sustainance, before crushing, multiplies the injury thereto by 
more than three times the toregoing, together with the facilities 
for passing curves, keeping the centre of traction in the centre 
of the line, and redueing the friction toa minimum under all 
circumstances, are some,of the advantages I claim for my system, 
which are “capable of affecting the dividends of railway pro- 
prietors.” I remain, Sir, 

Your obedient Servant, 
: Ropert F. Farrue. 

56, Gracechurch-street, London, January 29, 1866, 


[We trust that all our correspondents have now disposed of 
this subject, each to his own satisfaction. Our own conclusions 
will be found upon another page.—Ep. E, ] : 





THE SAFETY OF ENGINE FIREMEN, 


To THE Eprror or ENGINEERING. 





Srr,—On the railway with which I am connected, two fatal 
accidents have recently happened to firemen, who, in the per- 
formance of their duties on the road, have slipped and fallen 
over the back of the tender. The idea has occurred to me that 
the risk of such accidents might be reduced toa minimum if a 
handrail was carried round the tops of tenders, or if a netting, 
similar to that used on travelling post-office vans, was fitted 
to an iron frame (having fork ends to fit te the back beading 
plates of tenders), so as to cover the space between the tender 
and the next vehicle, allowing for the play of the buffers. 

There is also another matter I would like to speak of, and 
that is, the desirability of having on the front plates of tenders 
a float indicator of the quantity of water in the tanks. It is, as 
you are aware, risky und uncertain work at any time, more 
especially on a dark stormy night, for a man to danber to the 
manhole, and with a hand-lamp, and probably the aid of a fire- 
iron, gauge the water. 

I believe if the netting was introduced, it would prove of ser- 
vice; and if drivers could at a glance see how their supply of 
water stood, cases of delays to traffic and damage to engines 
would be less frequent than they are. 

1 am, with respect, 
Your obedient Servant, 
PRECAUTION. 
Engine Works, Crewe, January 29th, 1867. 
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PETROLEUM AS A LUBRICATOR. 
To Tue Epiror or ENGINEERING. 


Srr,—Some facts concerning the relative value of various 
lubricating oils have come into my possession, which you may 
deem of sufficient importance to find a place in your interesting 
journal. 

Several years ago the superintendent of one of our largest 
mills and print works, having to purchase, in large quantity, a 
great variety of supplies, embracing dye-stuffs and chemicals, as 
well as oils, was unpleasantly impressed with the fact that 
there was no real standard of comparison or measure of value for 
lubricating oils. 

For all other substances there was an absolute and ready 
test of value: for alcohol, its specific gr ; for dye-stuffs, the 
density of an extract; for chemicals, their absolute purity. 
But while the various kinds of lubricating oil in the market 
offered a great range of prices and of sensible quality, no one of 
those qualities afforded a criterion of value as a lubricator, and 
the prices seemed also to be independent of such value. 

Prompted to a course of experiments to supply this want, a 


dynamometer was applied to a machine, and various kinds of | par: 


oil used in succession under the care of an experienced, skilful, 
and trustworthy man. But the results so obtained were 
anomalous. Repeated trials with the same oil gave different re- 
sults. Comparisons of different oils were favourable now to the 
one and now to the other. No scientific value could be attached 
to the results of such experiments, for a reason obvious enough 
on reflection. 

A great excess of oil was used in all cases; and with an ex- 
cess of inferior oil, its inferiority in quality being concealed hy 
quantity, the superior oil could not reveal its superiority. 

Another mode must be adopted. A spinning-frame contain- 
ing fifty spindles was set apart, supplied with a dynamometer, 
and p under the care of a competent man. Half-hourly 
observations of dynamometer, thermometer, &c., were made, 
and the experiments were continued for two years. 

In all the experiments each spindle was oiled with a single 
drop, and the frame was run without further lubrication until 
the resistance indicated by the dynamometer reached a pre- 
determined point. 

It was found that a variation of 10° in temperature affected 
the resistance to the extent of one pound. As the size of the 
drops, and the number of drops to the pound, depending on the 
viscidity of the oil, were necessary elements in the comparison, 
thirty drops of each kind of oil at uniform temperature were 
carefully weighed. The viscidity of each oil was carefully ascer- 
tained by two methods, at two points of temperature, namely, 
at 62° and 72°. The specific gravity of each was taken at 60°. 

The experiment was repeated with each kind of oil, until all 
were satisfied with the uniformity, consistency, and accuracy of 
the result arrived at, which was in some cases extremely at vari- 
ance with the prejudices and prepossessions of the operator. 

. bg results of these experiments are shown in the subjoined 
able. 


Tabulated Statement of Experiments on Lubricating Oils. 


72°. 
tha 


~ Hours run wi 


Kind of oil used. 


of machinery. 
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Viscidity at 


Hours run with 1 gal 
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100 00 
100.00 
88.87 
36 76 
36.82 
29.11 





Portland Paraffin ........|. | 

Dornen’s Paraffin ........ |.879 

Maysville Paraffin ........ 879 

Crude Petroleum ........ |.872 
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The foregoing Table offers several points of great interest. 
The three varieties of paraffin at the head of the list are very far 
superior to any other oil. The Portland paraffin is made from 
the Albert coal, Dornen’s paraffin from petroleum, and the Mays- 
ville paraffin from coal obtained in Ohio. ‘This last has re- 
cently been improved in the manufacture, so as to rank with 
the preceding varieties. 

Crude petroleum comes next, taking the level of pure sperm, 
though but slightly. 

The kind used was the Mecca oil, from the town of Mecca, 
Ohio. It will be observed that the paraffin and petroleum oils 

s8 the remarkable quality of retaining their degree of vis- 
cidity unchanged at a range of temperature from 62° to 72° 
(the exception, in the case of the Maysville paraffin, having 
been removed by the improvement in manufacture o— 
mentioned). This is a great advantage over animal oils, which 
increase rapidly in viscidity with lower temperatures. 

The paraffin and petroleum oils also possess the further advan- 
tage that they absorb no oxygen, do not dry away, and conse- 
quently never become gummy. Thirty drops of paraffin ex- 

din a watch-crystal to the air, but sheltered from cust, 
lost no weight appreciable by the most delicate scales in 
eight months. 

This fact is of itself evidence that these oils will not induce 
spontaneous combustion if smeared upon cotton waste, as it is 
the affinity of the animal oils for oxygen which both ren- 
ders them gummy and disposes them to spontaneous com- 
bustion. 

Whale oil has so little lubricating value that its mixture with 
other oils can only be regarded as an injurious adulteration. 

It will be noticed that specific gravity is of itself no criterion 
of lubricating value, although it is probable that it may answer 
a useful purpose in comparing similar oils, as, for instance, dif- 
ferent varieties of crude petroleum. 

One very important inference is to be drawn from these ex- 
periments, namely, that there will be used, in practice, so large 
an excess of oil, that the kind of oil which is lowest in price 
will be practically the cheapest. With a single drop of crude 
petroleum on each spindle, dhe aplaning- foams ran twenty-two 





hours, in which time the most careful operator would, in ordi- 
nary practice, have applied oil four times, and at least five drops 
each time, or twenty times as much as was found necessary. 

With such a margin in quantity, a quality inferior in absolute 
lubricating power may well answer. 

The foregoing experiments relate only to light bearings and 
high velocities. 

As to heavy bearings, although some experiments are in pro- 

gress, I know of none already completed, save those upon the 
carriages of the Boston and Worcester and Boston and Maine 
Railroads, oe alluded to in your columns by an American 
correspondent. I have endeavoured to verify the statements of 
that correspondent, but have succeeded only in obtaining, trom 
the officers of the roads, a general confirmation and re-statement 
of the experiments and their results. On one point alone your 
correspondent was mistaken. ‘The oil used in competition with 
sperm was paraflin (uot crude petroleum); but crude petroleam 
was almost immediately applied, and has been constantly used 
ever since, down to this hour, with results quite as favourable, 
it is thought, as those obtained with paraffin, but without any 
such vigorous comparison as was instituted between sperm and 
affin. 
Some prejudice has existed against the use of petroleum in 
mills where printing cloths are manufactured, on account of a 
supposed difficulty of removing the oil stains ; but it has been 
found at the print works, where the experiments herein detailed 
were made, that this. supposed difficulty has no existence. The 
cloth bespattered with paraftine or crude petroleum is as easily 
cleaned, bleached, and printed as any other. 

On brown or grey cotton goods, which are sold as they come 
from the loom, the dark stains of crude petroleum would doubt- 
less be objectionable. 

But the field for the economical employment of crude 

troleum is very large, and the extremely low price at which 
it can now be bought will doubtless induce an immense con- 
sumption. 

I have myself found it unequalled for drilling, milling, and 
tapping. 

My letter is long and desultory, but you are at liberty to 
curtail it or use it in any way at your discretion. 

Yours truly, 
An AMERICAN ENGINEER. 

Wheeling, Virginia, U.S., January 12th, 1867, 


To THE Eprror or ENGINEERING. 

Sir,—I noticed an inquiry, in your issue of Nov. 16th last, 
with reference to lubricating petroleum oil. As I believe that 
petroleum oil is but little known as a lubricator in England or 
in Europe generally, I may infcrm you that it is in extensive use 
in the United States for all kinds of machinery. It is gaining 
ground for railway machinery to a very large extent, and it is 
giving very good satisfaction as a lubricator. ‘There is a marked 
difference in its quality, the same as with other lubricating oils. 
It is largely adulterated to suit a low-price market, and the 
adulterated article is very inferior and destructive to machinery. 
We have tried all kinds on our road. ‘The pure Mecca, as it is 
called, gave very good results while we used it; but we bave 
now adopted an oil obtained from Western Virginia which is 
equal to the best sperm. It is unlike other petroleum oils; it 
does not gum, stain, or evaporate, but leaves a thick lubricating 
coating on the journals or slides, or wherever it is applied. I 
will state the results of its use on this division of our line, 
thirty-tive miles long, with a maximum gradient of 80 ft. to the 
mile for one-fourth of its length. We have three ten-wheel and 
three eight-wheel engines, all having inside bearings requiring to 
be oiled at each end of the road. The ten-wheel engines are 
used for the transportation of coal; the eight-wheelers for 
freight and passengers. The average mileage is eighteen 
hundred miles per month, and we only use five gallons per 
month, which will give a mileage of forty-five miles to the pint 
of oil for the ten-wheelers, and no hot journals or cut guides, 
which I consider a good mileage for that class of engines of 45 
tons. Lintend to send you a can of five gallons to have it tested 
side by side with the lubricating oils in London, to satisfy parties 
that are inquiring for that kind of oil. This oil can be delivered 
on shipboard for 75 cents per gallon, in good packages, 
hermetically sealed inside with patent cement. 

Your obedient Servant, 
Francis A. Brown, 
Locomotive Supt., Delaware, Lackawanna, 
and Western Railway. 

Ithaca, Tompkins Co., New York, U.S., Jan. 7, 1867. 
MARINE GOVERNORS AND THE RIVETTING 
MACHINE. 

To THe Eprror or ENGINEERING. 

Sir,—It is stated in your “ Practical Notes” that Mr. Brunel’s 
governor on the Great Eastern, with ‘four balls, has no advant- 
uge over common governors with two balls working in the 
ordinary manner ; also that the rivetting machine was produced 
by Mr. Fairbank (Fairbairn) in 1838, owing to a strike of work- 
men. 

I do not know that Mr. Brunel’s governor was ever applied in 
the Great Eastern or in any other vessel; but the intention in 
using four balls is that the centre of gravity of each pair shall 
move outward in a straight line, instead of in the arc of a circle, 
as in common governors, whereby they will be relieved from the 
expanding and collapsing action produced by the heaving of the 
ship. The same end was attained by me in a marine governor 
introduced by me in 1837 into the steamer Don Juan, where the 
balls moved out on straight bars, and were drawn to the spindle 
by plate springs. Machine rivetting was performed by me in 
Dublin in 1836. Mr. Cuthbert, the foreman of the works, after- 
wards went to Mr. Fairbairn’s, in Manchester, and it was after 
that event that the rivetting machine made its appearance at 
Manchester. I do not say that the idea was derived from what 
I had done, nor did it appear to me then or now to be much of 
an achievement at all; but the facts are as I have stated. 

Iam, &e., 


January 28th, 1867, Jouy Bourne, 





TWIN-SCREW LAUNCH ENGINES. 
To THe Eprror oF ENGINEERING. 


Srr,—In your account of the engines of Lord Alfred Paget’s 
yacht, in your number of 25th instant, you say, “* We have been 
“particular in giving the dates at which these engines were 
“designed and constructed, because we believe that they were 
“the tirst engines of their class ever made with surface conden- 
“ sers, the small engines for H.M. steam-launches previously built 
“having been:all non-condensing engines.” As these engines 
were not for H.M. steam-launches, I presume that the novelty, 
of the introduction of which you carefully give the date, is the 
production of quick-going engines fitted with condensers, and 
not the application of these to H.M. steam-launches. 

Perhaps, therefore, you will permit me to state in your next 
impression that in 1860 Simpson and Co., of whose works I was 
then the manager, made a yacht which was fitted with a con- 
densing engine, and that the engine on trial made 320 strokes 

r minute, the yacht attaining a speed of 9 miles per hour. 
This engine had a surface-condenser, air-pump, and circulating 
pump working at the sume speed as the engine, and the bviler 
worked with 100 lb. pressure. 

The engine had a high and low pressure cylinder, the pistons 
and connecting rods of which moved in opposite directions, and 
were of nearly equal weight ; so that the engine when in action 
was nearly perfectly balanced, and worked with scarcely any 
vibration. E believe an engraving of this engine will appear in 
Mr. Bourne’s new treatise on the Screw Propeller, now being 
published. 

Whether this was the first engine of the kind I do not know; 
but, at all events, it considerably preceded the engines of Lord 
Paget’s yacht ; and as you so particularly call attention to the 
date of their construction, I hope it may not be considered out 
of place in me to direct your attention to a previous attempt of 
the same kind, which was quite successful in its results. 

I am, your obedient Servant, 
Davip THomson. 

3, Old-street, E.C., January 28, 1867. 


To THE Eprror or ENGINEERING. 


Sir,—In looking over your last number, I find illustrations 
given of engines fitted to a twin-screw yacht, originally built for 
Lord Alfred Paget, and afterwards purchased by tlie Govern- 
ment. In this design I am surprised to find the exhaust 
steam-belts brought outside the cylinder, and that the designer 
has not been contented with this defect on one side of the cylin- 
der only, but has actually divided the exhaust-passages, so that 
they should pass uniformly around it. Without desiring to be 
hypercritical, I must confess my astonishment that any one 
should have adopted such an arrangement. We usually put 
steam-jackets round cylinders to prevent condensation; here we 
have the reverse—a cold belt to increase it. Far better would 
it have been to have carried the waste steam into the condenser 
by pipes not in contact with the cylinder. I observe also that 
the steam engines are throughout fitted with screw glands. 
This I consider, with all due diffidence, an error. I object to 
screw glands in toto when employed for steam purposes. The 
oil used for lubrication gets into the threads, is baked into a 
jam, and very shortly it will be found impossible to turn the 
gland one way or the other. Indeed I have seen them set so 
tast that they were obliged to be cut out with a chisel. 

Your obedient Servant, 

27, Leadenhall-street, Joun PINcHBECK. 

Jan. 29, 1867. 








A SCOUNDREL AT LARGE. 
To THE Eprror oF ENGINEERING. 

Srr,—It may be useful to many of your readers to.be cautioned 
against the operations of a fellow who appears to be going about 
giving extensive orders to engineers on account of well-known 
firms. As soon as his busi is concluded, he suddenly makes 
the unpleasant discovery that he has left home without sufticient 
funds to take him back again, and asks for a temporary loan. 

He called upon us the other day, styling himself Mr. John 
Johnson, and representing himself to be the general manager of 
the Trent Iron Company. After a long exainination of draw- 
ings and discussion about prices, he gave us an order for one 
hundred sets of buffers for the Trent Iron Company, and also 
promised us an order for a punching-machine; but of course 
the above firm have no knowledge of him whatever. 

He got no money from us; but we have reason to believe he 
has been more successful with some of our friends by similar 
operations. 

He is a man of good address, well acquainted, at least by 
name, with the leading engineers and with engineering affairs 
generally. : 

Probably the publication of this in your journal may save 
some of your readers from more serious losses than would be in- 
volved in the Joan of 57. 

We are, Sir, yours faithfully, 
C. De BERGUE AND Co. 





Strangeway’s Iron Works, 
Manchester, 26th January, 1867. 





PARKER’S STEAM AND AIR ENGINE AND 
WATER-PROPELLER. 
To tHe Eprror or ENGINEERING. 

Sir,—Can you inform me whether any engineer has yet acted 
upon your suggestion, and tested the steam and air scheme? 
It looks wonderfully well on paper, and, as far as I can judge, it 
seems sound in theory; but Peeould much like to know (and I 
believe many others would also) whether it is equally successful 
in practice, for, if so, it would create a new era in the history of 
the steam-engine. 

If it has been tried in London, perhaps you will kindly state 
whether it may be seen in action, and where, and oblige 

Your obedient Servant, 

Dalston, 29th January, 1867. G. W. CuristTIAn. 

[ Mr, Parker's address is 6, Lilford-road, Camberwell.—Ep. E. } 
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STANDARD NARROW-GAUGE GOODS ENGINE; GREAT WESTERN RAILWAY. 


BY MR, JOSEPH ARMSTRONG, LOCOMOTIVE SUPERINTENDENT, SWINDON. 
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GREAT WESTERN GOODS ENGINES. 

TE locomotive of which we give a side elevation and trans- 
verse section on the present page, and a longitudinal section 
and plan on page 130, is one of a class designed by Mr. Joseph 
Armstrong, and adopted by him as the standard narrow-gauge 
goods engines for the Great Western line. As will be seen by 
the engravings, the engine has inside cylinders and six coupled 
wheels, the coupling being effected by outsidecranks. The dia- 
meter of the wheels is 5 ft., and the total wheel base is 15 ft. 8 in., 
the distance between the centres of the leading and driving 
wheels being 7 ft. 4 in., and that between the driving and trailing 
wheel centres, 8ft.4in. ‘The tyres, which are of Krupp’s 
steel, are 5} in. by 2% in. thick, and are secured to the wheels 
by a dovetail and ring, as shown inthe plan. The inner tyre of 
each wheel is 4; in. by 14 in., and the spokes, which are sixteen 
in number, are ? in. by 1} in. next the rim and 3$in. by 1 in. 
= the boss. The boss itself is 1 ft. 4 in. in diameter and 6 in, 
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The crank axle has inside and outside 
bearings, the centres of the former being 
4 ft. 1}in. and those of the latter 6 ft. 
2in. apart from centre to centre. The 
inside bearings are each 5 in. long by 6 in. 
in diameter, and the outside bearings, 
each 7iin. long by 64in. in diameter, 
whilst the crank bearings are each 7 in. in 
diameter, with a length of 5in. The 
diameter of the axle between the crank 
is 623in. The outside cranks, which are 
forged under the steam hammer in one 
piece, have a throw of 12in., and their 
pins have each a bearing 3in. long by 
3} in. in diameter. The straight axles 
belonging to the leading and trailing 
wheels have outside bearings oniy, these 
latter being 63 in. in diameter by 73 in. 
long, and being placed at a transverse 
distance apart of 6ft. 2in. from centre 
to centre. The diameter of the leading 
and trailing axles at their centres is 
6} in., and that at the back of the wheel 
bosses 8}in, All the axles have wheel 
seats 8in. in diameter. 

The engine has both inside and out- 
side frames, each frame having the horn- 

lates formed in one piece with it. Each 
ame is composed of a single plate jin. 
thick, the outside frames being 10 in. 
and the inside frames 14 in. deep be- 
tween horn-plates. The inside frames 
are 4 ft. 23 in. and the outside frames 6 ft. 
3$in. apart, and all the frames are 
well stayed together transversely, as will 
be seen from the longitudinal section and 

lan. The total length of the frames 

tween buffer beams is 23 ft. 4 in., the 
overhang measured to the inside of the 
latter being 4 ft. 10in. at the leading 
and 2 ft. 10in. at the trailing end. The 
leading buffer beam is of wood, and is 
18in. deep by 6in. thick; the trailing 
buffer plate is of iron, The axle-box 
guides are in some ehgines of the class 
which we are describing made of steel, 
and in other cases of wrought iron. 
They are made without wedges, but 
are carried round over the axle-boxes so as to strengthen the 
hornplates. The axle-boxes are of brass, with white-metal 
linings. 

The bearing springs are arranged as shown in the engravings, 
and the spring links are all provided at their lower ends with 
Messrs. ra Spencer and Co.’s india-rubber auxiliary springs. 
The springs for the outside bearings are all disposed directly 
over the centres of those bearings; but the springs belonging to 
the inside bearings of the crank-axle are placed 4 ft. Lin. apart 
transversely from centre to centre, whilst the distance between 
the centres of bearings is, as we have said,4ft. lin. Each of 
the springs has a span of 3ft. 6in. when loaded, and they are 
all made of plates 4 in. wide, the back-plates being jin. and the 
remaining plates $in, thick. Both the mside and outside springs 
for the driving-axle have each eleven plates; and the leading 
and trailing springs have sixteen plates each. 

The cylinders are 17 in. in diameter, with a stroke of 2 ft., 
and they are placed at an inclination of 1 in 11, the transverse 
distance between their centres being 2 ft. 64in., and the distance 
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between the back face of the cylinders and the centre of the 
driving axle being 8 ft. 6} in. The ports are 1 ft. 2} in. long, the 
steam ports being 1}in., the exhaust ports 3in., and the bars 
fin. wide. The pistons are of cast lron, and are packed with 
Ramsbottom’s rings, and the piston-rods are of steel, and are 
2§ in. diameter. The crossheads are guided by the double-motion 
bars, commonly used on inside-cylinder engines, these bars being 
each 3 in. wide, and the crosshead blocks being 10 in. long. The 
motion bars are of steel, and the blocks are of cast iron, with 
spaces in the wearing faces filled in with white metal. The 
crosshead pins are 1} in. in diameter where they enter the blocks, 
and 3 in. in diameter where they are embraced by the end of the 
connecting-rod, the length of the bearing for the latter — 
2fin. The connecting-rods are 6 ft. long between centres, an 
are made with strap ends. 

The slide-valves are of brass, and their faces have holes drilled 
in them and filled with white metal. The lap of the valves is 
lin., and the travel, in full gear, 4;;in. The valve-spindles are 
each 1iin. in diameter, and are 54 in, apart from centre, the ex- 
pansion-links being, however, placed further apart, or 7 in. be- 
tween centres. The link motion is of the ‘ shitting link” kind, 
as will be seen from the longitudinal section, and the distribution 
of the strain effected by it is so thoroughly good that we give the 
dimensions and positions of all the parts, premising that the 
distances from the centre of the driving-axle are measured 
parallel to the centre line of the cylinders. The particulars are 
as follows: Throw of eccentrics, 37; in. ; length of eccentric rods 
between centres, 6ft.; distance between end centres of expan- 
sion-links, 1ft. 5in.; length of lifting-links, 2 ft.; distance of 
centre of weigh-bar from centre of driving-axle, 4 ft. 3} in. ; dis- 
tance of centre of weigl-bar below centre line of cylinders, 1 ft. 
8in.; length of lifting-arm, 1ft. 10in. The expansion-link 
blocks are connected with the valve-spindles by links 2 ft. 74 in. 
long between end centres, these links being each connected at 
one end to the corresponding valve-spindle, and at the other end 
suspended by a link 144 in. long, from a point 14} in. above the 
centre line of motion and 4ft. 101 in. from the centre of the 
driving-axle, The expansion-link blocks are coupled to the con- 
necting-links just mentioned at points distant 1 ft. 44 in. from 
the points of attachment to the valve-spindles. The following 
Table shows the distribution of steam effected by this motion 
when in fore gear. 
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N.B.—The front stroke is that made by the piston when moving 
from the buffer-beam towards the firebox. 


The eccentrics are of cast iron, and the straps are of wrought 





iron, forged solid with the rods, and fitted with white-metal 
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liners. A steel spring coiled round the weigh-bar is employed 
instead of a counterweight to balance the weight of the links, &c. 

The barrel of the boiler is 11 ft. long by 4 fc. 2 in. in diameter 
outside, and it is formed of yin. plates, butt-jointed and single 
rivetted with rivets g in. in diameter set at 1jin. pitch. The 
longitudinal joints are furnished with both inside and outside 
covering strips, the former being made slightly thinner than the 
latter; and the transverse joimt-covering straps, which are 
placed outside, as usual, are welded up into rings and shrunk 
on their places. The barrel is connected to the smokebox 
tubeplate by an angle-iron ring, and the tubeplate itself is } in. 
thick, and is secured to a flange cast for the purpose upon the 
top of the cylinders. The smokebox tubeplate and backplate of 
the firebox casing are stayed together by six stays 1 in. in 
diameter. Both the smokebox tubeplate and the backplate of 
the firebox casing are also stayed by gusset stays, as shown in 
the longitudinal section. The centre line of the boiler is 6 ft. 
7in. above rail level. 

The firebox casing is 5 ft. 4 in. long by 4 ft. 14 in. wide, and 
it projects 2 ft, 94 im below the underside of the boiler, the top 
being flush with the top of the barrel. The sides and top of 
the firebox casing are formed of ysin. plates, and the back and 
front of 4in. plates, the latter being flanged to join the sides of 
the casing and the barrel of the boiler. _ The inside firebox is of 
copper, and is formed of }in. plates, with the exception of the 
tubeplate, which is 7 in. thick from the top to just below the tubes, 
and then decreases in thickness tod in. The inside dimensions 
of the firebox are:—length at top 4 ft. 8in., length at bottom 
4 ft. 9in,, breadth 3 ft. 6Rin., total height 5ft. 8}in., height 
above grate 5 ft.3in. The area of the firegrate is 16.25 square 
feet, and the firebox heating surface is 100 square feet. The 
boiler contains 194 tubes, 188 of these being 2 in. and the six 





others 1§ in. in diameter outside. ‘Their thickness tapers from 
No. 12 to No. 14 wire gauge, and their heating surface is 
1132.26 square feet, making the total heating surface of the 
engines 1232.26 square feet. The firebox is provided with a 
brick arch, and a deflector plate is fitted to the firedoor to 
adapt the engines for burning coal. The top of the firebox is 
stayed by seven stays, 5in. deep at their middles, 4} in. deep 
at the ends, and 2 in. thick, these stays being well supported 
by sling stays. 

The barrei of the boiler is provided about the middle of its 
length with a steam dome 1 ft, 6 in. in diameter by 2 ft. high, 
and from this the steam is taken by a pipe made with a very 
broad bell-mouth as shown in the longitudinal section. From 
the dome the steanr is taken into a 5 in. copper steam-pipe 
running the whole length of the boiler. The regulator is of the 
horizontal gridiron class, and is fixed outside the smokebox 
tubeplate. From the regulator two copper pipes extend to the 
cylinders. The exhaust pipe is of cast iron, and is 9 in. by 3 in. 
at the base, and 4} in. in diameter at the nozzle, which is 6 in. 
above the centres of the top row of tubes, and 14 in. below the 
base of the chimney. The latter is 15 in. in diameter, and its 
top is 12 ft. 104 in. above rails. 

The boiler is carried by the smokebox tubeplate—which, as 
we have already stated, is secured to a flange cast on the 
cylinders—and by slides fixed to the sides of the firebox casing. 
It also receives some support from the motion plate, but it is not 
fixed to it. The boiler is fed by two No. 8 injectors, and the 
water is delivered into the barrel near the middle of its length, 
and a little below the centre line. The injectors are arranged 
horizontally, and it has been found by Mr. Armstrong that by 
so placing them the cessation of the jet, which, when the 
injectors are vertical, sometimes occurs when the engine is em- 
ployed in shunting, is avoided. 

The weights of the engine are as follows: 
Empty. 
tons. cwt. 

9 10 
- 10 10 
” ove eve 7 4 


In working order. 
tons. cwt, 

10 10 

10 10 

8 18 


Leading wheels 
Driving 
Trailing 

Total ... 27 
The engines of 


29 18 


the class which we have described are found 
to perform their work exceedingly well, and, as we have already 
stated, they have been adopted as the standard goods engines of 


the Great Western line. When we were at Swindon a few weeks 
ago, these engines were being turned out, on an average, at the rate 
of one new engine a week from the works there, and in addition 
an engine a month was being made at the Wolverhampton shops 
of the company. As far as possible, the various details of the 
goods engines are made interchangeable with the corresponding 





parts of Mr. Armstrong’s narrow-gauge passenger engines, 
which have cylinders of the same size as the goods engines, and 
single driving wheels 7 ft. indiameter. Inall the working parts 
plenty of bearing surface has been provided, and in the design | 
of the details all forms involving expensive construction have | 
been avoided. Our engravings of the engines have been pre- 
pared from working tracings, with which we have been kindly 
favoured by Mr. Armstrong. 


Tue Corps pes INGeN1EURS DES Ponts AT CHAUSSERS. | 
—This corps, corresponding to our own Royal Engineers, is 
composed of 772 members, consisting of inspector-generals, 
division inspectors, engineers-in-chief, engineers, and pupils. | 
Of these 575 are borne upon the books of the Minister of Public | 
Works, 86 are employed by railway companies in France, 18 on | 
railways out of France, and 93 are variously employed or upon | 
unlimited leave. Besides these are 99 “ conductors” whose | 
duties are the same as those of engineers of the ordinary class. | 
Where the engineers of the ponts et chaussées (bridges and 
roads) are employed on purely civil works, and these works, too, 
of great magnitude, it would astonish many of our readers to | 
know how little is their compensation. One engineer, who has 
lately finished large railway works, receives 250/. per annuin 
only, and is not allowed to engage in any private practice. 

DockyaARD MISMANAGEMENT. — Mr. Watkin has given 
notice that Mr. Seely will move, “ That in the opinion of this 
House the control and management of the dockyards is inefficient, 
and that such inefficiency may be attributed to the following 
causes: Ist, the constitution of the Board of Admiralty; 2nd, | 
the defective organisation of the subordinate departments; and, | 
3rd, want of clear and well-defined responsibility.” | 





THE BRIDGEWATER FOUNDRY. 

Tue place where the steam-hammer was originated 
and first set to work in this country would be in- 
teresting to every engineer on account of its historical 
remembrances, even if it were occupied by nothing 
but ruins. The Bridgewater Foundry at Patricroft, 
however, being at the same time one of the finest en- 
gineering establishment in its neighbourhood, forms, 
therefore, an objeet well worthy the attention of our 
readers. The works, which carry the name of Mr. 
James Nasmyth, are at present under the management 
of Mr. Robert Wilson, the ingenious inventor of the 
self-acting valve motion, to which, in a great measure, 
the success of the Nasmyth hammer was due. The 
construction of steam-hammers, although no longer the 
object of a patent, still forms an important part of the 
business of these works; but they also produce steam- 
engines, engineers’ tools, and other similar work, and 
they have recently recommenced the manufacture of 
locomotive engines, for which class of work consider- 
able extensions and additions of buildings and plant 
are now being made. The steam-hammers produced 
at these works range up to a size of 25 tons weight of 
head, independent of steam pressure on the top of the 
»iston, which is applied in all modern hammers made 
br this firm. The steam cylinder for a hammer of this 
size is 54in. in diameter and about 8 ft. stroke, and 
the standards weigh about 20 tons each. The piston 
and piston-rod are forged in one solid piece, and Mr. 
Wilson’s balanced slide-valve, of which a drawing and 


| description will be given in a future number, is applied 


for distributing the steam by means of levers worked by 
hand. ‘There are only four hammers of that size in ex- 
istence, and they are the largest in this country; two 
of these are in Sheffield, one at Woolwich, = one at 
the Bolton Steel Works. 

The largest engines ever made at Patricroft are now 
under construction for the Kirkless Hall Co., at 
Wigan. These are three blowing engines, each of which 
has a pair of 100 in. blowing cylinders, 12 ft. stroke. 
The engines have compound high and low pressure 
steam cylinders placed at opposite ends of a beam 
30 ft. long between centres. The high-pressure 
cylinder is 54 in. in diameter, and the low-pressure 
steam cylinder 68 in., the stroke of each being 12 ft. 
The two blowing cylinders are placed over the beam, 
so that one blowing cylinder is situated vertically over 
each steam‘cylinder. ‘The beam is made in two halves, 
of cast iron, each half weighing about 16 tons. The 
three engines, which are exactly alike, will be placed 
side by side, having the six blowing cylinders in the 
upper floor and the six steam cylinders (three high 
and three low pressure) in a lower story of one build- 
ing. The dimensions of these engines contrast remark- 
ably with the size of a pair of engines recently made 
by Messrs. James Nasmyth and Co., for working a 
hoist in a Government depdt at Pimlico. The latter 
have cylinders 3 in. diameter and 6 in. stroke, and are 
arranged so as to work the same shaft at right angles 
to each other, the two slide valves being worked from 
one pair of excentries, with link motion for reversing. 

The locomotive engines now in course of construc- 
tion have been ordered for the London and Brighton 
line. ‘They are express engines with 6 ft. 6 in. driving- 
wheels, and inside cylinders 16} in. diameter, 22 in. 
stroke. The double-crank axles are made of scrap 
iron, and are surrounded with iron hoops shrunk upon 
the cranks. The piles for forging these and all similar 
articles are made up from bars laid in four directions 
alternately, the first and second layers being at right 
angles to each other, and covered by two layers 
arranged diagonally, aud crossing each other at right 
angles also. The foundry of these works is laid out 
for castings of the largest size. There are six cupolas, 
some of which are constructed on Mr. Ireland’s plan, 
and give very good results. They are said to melt as 
much as seven tons of cast iron per hour. For casting 
large articles on end, two cylindrical recesses are 
formed in the ground, and made water-tight by means 
of wrought-iron casings. ‘They are abont 20 ft. dee 
and about 15 ft. in diameter. Large cylinders, a 
as those for the Kirkless Hall Co. engines, are some 
of the castings made in these pits. The moulds of 
the 100in. cylinders above referred to are made in 
the form of cylindrical casings built up for that pur- 
pose in brickwork, with a mortar we of moulders’ 
sand and water. ‘The brickwork is placed upon a cast- 
iron base plate, and carried up in a similar manner to 
the lining of a circular well. The total height of the 
outer casing is about 16 ft. The whole is covered at 
its inner surface with a layer of loam about 1 in. thick, 
and into this material the outer form of the cylinder is 
struck by means of a wooden skeleton worked round 
a central shaft. The core is built up in brickwork in 





similar manner, only it carries the loam at the outer 
surface of the brick eylinder. It is' made in two 
lengths, each 8 ft., for the sake of facility in lift- 
ing. Each length is built up on a cast-iron base 
plate, which forms the attachment for the chains of 
thecrane. The core is, of course, hollow, being formed 
of one thickness of bricks only. The mould and core 
are dried in their place by means of a coke fire kept 
up within the mould. The total depth of the casting, 
which is about 16 ft., includes a head for removal of 
the inferior iron, which rises to the top. An excellent 
arrangement of a nrg for heavy work has been 
recently carried out at these works by Mr. Wilson. 
The new foundry is formed in a rectangular build- 
ing 84 ft. long and 71 ft. wide. The walls are 25 
ft. high, and carry a roof constructed of wood. 
Four large pillar cranes, constructed of wrought iron, 
and capable of carrying 20 tons each, are placed 
within the building in symmetrical position so as to 
form the four corners ef a smaller rectangular figure 
inscribed within the plan of the building canal’ to 
its outer walls. The jib of each crane turns ina circle, 
which covers the quarter of the foundry in which it 
is placed, and all four jibs can be brought together 
towards the centre of the foundry. These cranes are 
supported and stayed at the top by means of a wooden 
bracing, entirely independent of the structure of the 
roof, and a strong wrought iron tie-bar is carried from 
this diagonally into each corner of the building, where 
it passes through the walls, and is secured from the 
outside by a cast-iron plate. The weight lifted by the 
cranes is thereby supported independently from the 
roof or side-walls of the building. Its tendency, as 
far as it is not taken up by the wood bracing, is to 
pull the four corners of the house inwards, which is 
most favourable forthe stability of the whole. Another 
structure, of some originality, is the turning-shop, 
recently erected at the Bridgewater Foundry, and now 
about to be more than doubled in extent. 

Of this building and its arrangement we intend to 
give a detailed description and drawings as soon as 
the latter are ready for publication. The tools in this 
workshop, which are £ emer all recently made, are of 
very powerful class, and made by the firm for their 
own use. There is a peculiarity about the form of 
teeth in the gearing made at these works. They are 
formed on true epicycloids both above and below the 
pitch-line, but a part of this curve below the pitch-line 
is cut away so as to have less surface in contact be- 
tween the teeth than is usually given in the construc- 
tion of cycloidal gearing. The forms of teeth thereby 
become less dependent upon the difference of the reia- 
tive diameters of wheels geared into each other, and 
allow of a greater uniformity being introduced in all 
the wheels made at this establishment. The wheels are 
all moulded from complete wooden patterns cut by a 
machine of considerable size and —— by means of a 
very accurate dividing-plate. e planing-machines 
are all worked by screws; but they are different from 
Mr. Whitworth’s machines in some details, viz. the 
arrangement of the nut, for allowing the latter to be 
tightened up when worn, which operation can be per- 
formed while the machine is at work without stopping 
it, and a different arrangement of gearing for quick 
return motion, the reyersing tool not being applied. 
The forge and smithy at this establishment contain a 
considerable number of steam-hammers, the smallest of 
which is a steam tilt of 2 ewt. head, capable of making 
500 strokes per minute. 

All valves for engines and hammers at these works 
are made upon Mr. Wilson’s patent equilibrium 
principle. They work with remarkable ease, and with 
a very small amount of friction. By means of his 
balanced valves, Mr. Wilson has been enabled to dis- 

ense with his first self-acting valve motion for the 
Nasmyth hammer, and to replace it by the simpler 
hand gear, as it is possible to move these valves even 
for the largest sizes of steam cylinder simply by means 
of a hand lever attached to the valve spindle. The 
small dimensions of the spindles adopted for these 
valves also strikingly exhibit their freedom from 
friction. The valve spindle for working the 54 in. 
cylinder of the largest hammers made at these works is 
only }in. diameter, there being an objection to a 
thicker spindle on account of the unbalanced pressure 
due to the sectional area of the spindle which passes 
through the stuffing-box at one end cal. Another 
very nicely arranged valve in use at the Bridgewater 
Foundry is the patent of Mr. Nuttall, the principal 
foreman of that establishment. We shall refer to these 
different valves, and to the practical results of their 
working, in a future number. With regard to the 
history of the steam-hammer, au interesting pamphlet 
has been published by Mr. Rowlandson, one of the 
employés of the Bridgewater Foundry. 
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THE MANCHESTER STEEL WORKS. 


Tae works of the Manchester Steel and Railway 
Plant Company were laid out some two or three years 
ago for the manufacture of Bessemer steel, and railway 
plant produced principally from that material. The 
converting apparatus consists of two pairs of 5-ton 
vessels of Messrs. Galloway’s make. The pig-iron for 
conversion, contrary to the usual practice in Bessemer 
steel works, is melted in a cupola, which has been 
found to give considerable advantages over the reverbe- 
ratory furnace first adopted. The cupola in use'at these 
works is on Messrs. Woodward’s patent principle. 
It is about 3 ft. internal diameter and 20 ft. high, and 
is supplied with steam from one of the boilers belong- 
ing to the blowing-engine. In regular working it melts 
a charge for one vessel every two hours, and the con- 
sumption of coke is only about 1} ewt. per ton of pig- 
iron melted. It requires careful selection of the coke, 
so as to have it of sufficient purity not to contaminate 
the iron in contact with it while melted; but this has 
been found easily attainable in practice, so that the 
quality of the steel is not inferior to thatof steel produced 
from pig-iron melted in the reverberatory furnace with 
a consumption of 6 to 8 ewt. of coal per ton of iron. 
One cupola of the above-named dimensions is sufficient 
to sup iy two cohverters in regular working with alter- 
nate charges, while at least two of Clayton’s furnaces 
would be required for the same purpose. A complete 
plant would consist of a pair of such cupolas, and this 
would afford better accommodation than the four 
Clayton furnaces now generally put down for each pair 
of converters. For reheating ingots, blooms, &c., a 
set of Siemens’s gas-furnaces is provided. These are 
supplied from six generators placed three and three in 
one line at opposite sides of the flue or gas-pipe. The 
Steam hammers are Naylor’s patent, made by the Kirk- 
stall Forge Company, Leeds. There are four of diffe- 
rent sizes placed in one row; the largest has a head 
of 8 tons weight. The largest rolling-mill is a 24-in. 
train for steel rails, running at 60 revolutions per 
minute. The most difficult section of steel rails which 
has been successfully rolled in this mill is a flat-footed 
rail with 6 in. base, for the Metropolitan Railway. The 
rails, when rolled and cut off by a circular saw, are 
punched hot, which, seems to afford a considerable ad- 
vantage over the cold punching pursued at most of the 
other steel works. The straightening, of course, is done 
after cooling. The manufacture of weldless steel tyres is 
carried on by a method similar to those described on 
page 61 of our present volume, from punched solid blocks 
of steel. The tyre-mill in use at these works is one 
of Messrs. Collier and Co.’s construction. It finishes 
the tyre at two operations, the mill being a duplex ap- 
paratus, having a set of rolls for preparatory rolling, 
or “breaking down,” on one side, and a set of finishing 
rolls on the other. The tyre is rolled out at one heat, 
being passed from one side of the mill to the other by 
means of an overhead travelling crane. The same mill is 
made use of for rolling iron tyres. These are made from 
coiled rings produced by the same method of coiling 
and subsequent welding which has become celebrated 
through Sir William Armstrong’s ordnance manufac- 
ture. The Manchester Steel and Plant Company also 
produce considerable numbers of wheels and axles, 
turntables, and other railway material, for which they 
have extensive workshops fitted out with very effective 
machinery, similar to the plant for wheel and axle 
making described in ENGINEERING on former oc- 
casions. 


THE WOODWARD CUPOLA. 

Some two years ago, great expectations were raised 
amongst ironfounders and engineers by the announce- 
ment that Messrs. Woodward Brothers, of Manchester, 
had effected an extraordinary saving of fuel and work- 
ing expenses by the invention of a steam-jet cupola for 
foundry purposes. ‘Trials were made ina few esta- 
blishments under Messrs. Woodward’s licenses, and, 
after a short time, the fact became known that the 
great saving of fuel expected from the new arrange- 
ment had not been realised in practice. The cupola 
was then pronounced to be a failure. At present, how- 
ever, opinion is slowly coming round again. The 
cupola is now in successful operation in upwards of 
twenty different establishments, amongst which are 
the works of Messrs. R. Stephenson; of Newcastle ; 
Messrs. Beyer, Peacock, and Co., Messrs. W. and J. 
Galloway and Sons, in Manchester; Messrs. Dobson 
and Barlow, Bolton ; Messrs. Cross and Co., St. Helens ; 
&c., and the practical results are these: The steam re- 
quired for the jet to create the draft is only equal in 
quantity to the requirements of an engine for driving 
a fan of sufficient power to work the same size of ordi- 








nary cupola ; and the consumption of coke in melting 
is 1} ewt. per ton of iron. It is well known that, in 
the best foundry practice with other cupolas, similar 
results in the economy of coke have been obtained, 
although the average is nearer double the above-named 
quantity. We are, therefore, justified in considering 
the jet cupola as equal to the most economical foundry 
furnaces known where fans are employed, and as 
possessing over all others the indisputable advantage 
of extreme simplicity. The greater number of foundries 
require special engines for working their fans, as the 
intermittent working of the latter makes it desirable 
to drive it independent of other machinery. The wear 
and tear of these engines, and the still greater wear 
and tear of the fan itself, with its high-speed belt and 
the bearings always liable to heating and quick destruc- 
tion, are entirely dispensed with in the jet cupola. 
This is a considerable saving both in first outlay and 
in cost of maintenance, and it also lessens the liability 
to derangement, and the accidents not unfrequently 
occurring from breakages of belts and other causes. 
The original shape of the Woodward cupola has been 
frequently altered by the inventors since it was first 
brought before the public. The most recent arrange- 
ment, and the one most approved of, is a plain closed 
top, having a large gas-pipe leading off at the side, 
which pipe is carried down outside to the bottom of 
the cupola, and has the steam-jet applied to its bottom 
end. This arrangement gives the advantage of cooling 
the gases down when drawn off, and thereby reducing 
their volume, which gives a more favourable action to 
the jet. Messrs. Woodward have analysed the gases 
drawn off from their cupola by the steam, and these 
have been found to contain no perceptible quantities of 
carbonic oxide or hydrocarbons, thus showing that 
perfect combustion of the fuel had taken place. The 
cupola has also been applied to copper-smelting, and is 
said to have given excellent results in this operation. 
The inventors maintain that the same principle is 
applicable also to blast furnaces, but no trials in that 
direction have as yet been made. It has been fre- 
quently stated that the blast in the jet cupola does not 
produce sufficient heat for bringing the metal to a 
sufliciently high temperature. This is, however, dis- 
proved by experience, which shows that both the tem- 
perature of the metal and the quantity melted in a given 
time are equal to the results obtained by good foundry 
practice in general. One of the earliest applications 
of the jet cupola was for melting the pig iron for con- 
verting by the Bessemer process, at the Manchester 
Steel and Plant Company’s works. 

The time must come, however, when, as is already 
the case in America, the fan will be displaced to a 
great extent by rotary blowing machines, such as 
Mackenzie’s or Root’s, already illustrated in our 
columns. ‘These require hardly more than one-half the 
power of fans, and it will remain to be settled by ex- 
perience whether with this advantage, and with that of 
a very moderate speed, the steam-jet can hold its own 
against the machines we have named. 


THE THIRTY-TON DUPLEX HAMMER. 

In no department of engineering have such radical 
changes been made in the last few years as in the 
manufacture of iron and steel. The demand for solid 
plates of great thickness that followed upon the intro- 
duction of the ironclad system of naval architecture 
has led to the construction of rolling-mills and ma- 
chinery of a power that a few years ago could hardly 
have been dreamt of, and which even yet has not been 
attempted in other countries. On the other hand, the 
substitution of steel made by the Bessemer process for 
iron in so many cases where great strength is required 
has called for a new class of tools specially adapted to 
this manufacture. The greater hardness of this ma- 
terial, and the comparatively low heat at which it must 
be worked, has rendered the rolls and hammers formerly 
in use for iron quite ineffectual in thoroughly working 
the large steel ingots now produced for such forgings 
as locomotive crank-shafts, tyres, heavy marine uses, 
and rails. Thus at the Bolton Steel and Iron Works 
a 25 ton hammer has been put down; at the Atlas 
Works, Sheffield, one weighing 18 tons ; while a large 
number of 12-ton hammers have been erected at 
various works, and some even in America. But the 
increased size of hammers implies not merely the 
greater cost of the tool itself, but an expenditure 
perhaps quite as great for foundations adequate to re- 
sist the tremendous shock of such a falling mass. Nor 
is this all, for in many cases, after the greatest care 
has been taken to secure a firm bed for the anvil- 
block, the nature of the ground is such that a gradual 
sinking of this part under the continued blows to 








which it is subjected inevitably occurs, as in the case of 
the hammer at the Chatham Dockyard to which we 
lately referred ; and when this has proceeded to a con- 
siderable distance, the work of again raising the block 
is one of great difficulty, involving serious delay and 
expense. It was chiefly with the object of removing 
this difficulty that Mr. Ramsbottom brought out, some 
three years since, his invention of the duplex hammer. 
The advantages of this improvement appeared so great, 
that several exactly like that first erected at Crewe 
have been supplied to the principal steel works 
throughout the Smads. In this the weight of each 
block is ten tons, and a single steam cylinder is placed 
vertically in a pit below the rails on which the tups 
run, and the crosshead is connected to the blocks by a 
pair of flat links, thus causing the motion of the two 
to be equal. Although this form of hammer has cer- 
tainly proved a success, yet, like many other good 
tools, it requires careful use, and hence it occurs that, 
where it has fallen into hands at which it has not re- 
ceived proper treatment, it has perhaps not fully met 
the expectations that were formed of it. A hammer 
has, however, recently been put into operation at the 
Crewe works somewhat differently constructed in its 
details, and this promises to obviate the objections 
that have been urged against the previous form. In 
this hammer each block weighs 30 tons, and is cast in 
two so for greater ease of handling, these pieces being 
firmly bound together by bands shrunk around lugs 
cast on the sides of each piece. The blocks are sup- 
ported on four pairs of wheels, and a separate cylinder 
is provided for each, placed horizontally behind the 
block. The piston-rods are fastened to the blocks by 
means of a junk-ring pressing on a packing of india- 
rubber and wire gauze in alternate layers, m a recess 
formed in the end of the hammer block, so that the 
action is more direct, and the parts fewer, than in the 
10-ton hammer. 

To control the motion of the two tups and make 
their action synchronous, Mr. Ramsbottom places a 
screw between the rails with a pitch of once and a half 
the diameter, the thread being cut in opposite directions 
at the two ends, and passing through nuts secured in 
the under side of the blocks. The friction with 
this arrangement is found to be so little that the tallow 
with which the screw is lubricated does not become 
melted. The cylinders have a diameter of 38 in., and a 
stroke of 3 ft. 6 in. This hammer has been in everation 
about a month, and its working is in every way highly 
satisfactory. Its blows are felt at the very core of the 
large wualtiets ingots upon which it is employed, 
thus overcoming the great difficulty in the working of 
these large steel forgings, viz., the tendency to produce 
only “ piping” under the blows of a hammer too light 
for its work. In ahammer of this construction, as, to 
some extent, in a double-acting hammer of the usual 
type, the force of the blow is dependent not on the 
weight of the blocks, but on the size of the cylinder. 
Mr. Ramsbottom, however, prefers to make the blocks 
of such a size that the amount of work stored up in the 
tups during their stroke shall be the same as if they fell 
by gravity alone — the same distance, thus 
making the action similar to that of a single-acting 
hammer, which is no doubt less severe in its effect 
upon the moving parts than the quicker motion of a 
double-acting hammer. Indeed, the same effect could 
be produced, perhaps with some advantages, by em- 
ploying still larger blocks moving at as lower rate ; but 
of course it is important that the action should be as 
rapid as is expedient, so that the greatest advantage 
may be taken of the heat in the ingot. 

‘Taking into consideration the cost of these hammers, 
which is much less than one of equal power of the 
usual construction, and the far greater economy in the 
cost of foundations, there can be no doubt that they 
will be the favourite form for heavy steel forgings. 








Furness Steen Works.—The blast furnaces of the Fur- 
ness Steel Company, Limited, at Askham-in-Furness, have just 
been completed, and are to commence working in a few days. 
They are intended for the production of hematite pig iron tor 
Bessemer steel making, and have been constructed from the 
designs eof Mr. J. C. Clarke, C.E., of Middlesborough-on-Tees, 
The blowing-engines have been made by Messrs. Coulthard and 
Sons, of Blackburn, and engravings of them were published in 
the first volume of ENGrngeERING. ‘The furnaces have been 
erected by Messrs. Carruthers, of Barrow-in-Furness. 

LAKE TrRASIMENE.—The Italian Government is still dream- 
ing and talking about the drainage of Lake Trasiméne, rendered 
famous in history as having been the scene of a victory of Han- 
nibal over the Consul Flaminius. The lake now produces : 
revenue of 640/, only, as it is simply turned to account from « 
fishery point of view, while if itcould be drained, by running ii 
the waters intothe Arno and the Tiber, 24,000 acres of lai 
would be made available for cultivation. According toa p!iu 
which has been accepted by the Minister of Agriculture, tle 
operation of drainage might be effected in ten years. 
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WE published last week a perspective view of the remarkable 
bridge which carries the Chemin de Fer du Ceinture across the 
Seine at the Point du Jour, and we now, as premised, give further 
illustrations showing more clearly the manuer in which the bridge 
is constructed. In the accompanying engravings, Fig. 1 is an ele- 
vation of the river portion of the bridge; Fig. 2 is an elevation of 
the approaches on the right bank; Fig. 3, a section of the same; 
Fig. 4, a part longitudinal section of the river portion of the 
bridge; and Figs. 5 and 6, sections of one of the river piers, the 
former being taken transversely, and the latter in the direction 
of the line of the bridge. We gave last week some of the 
leading dimensions of the bridge, but it will be convenient to 
repeat them here, along with further particulars. 

Each of the river arches has a span of 30.25 metres, or 99.2 
ft., and a rise of 9.5 metres, or 31.16 ft., the shape of the arches 
being elliptical, and the thickness of each at the crown being 
1.6 metres, or 5.25 ft. The sections, Figs. 5 and 6, clearly 
show the manner which the filling of the spandrils of the 
arches is lightened as much as posssble by the construction of a 
series of longitudinal and transverse arches between the haunches 
of each pair of main arches. Fig, 5 also shows the peculiar 
form of the bridge in cross section, the upper story carrying the 
Chemin de Fer du Ceinture being 9 metres, or 29.5 ft., and the 
lower story being 31 metres, or 101.7 ft., wide over parapet walls. 
On each side of the piers of the upper story there is, as we 
stated last week, a carriage way 7.5 metres, or 24 ft. 6 in. wide, 
and a footway. Each river pier is 4.72 metres, or 15.5 ft. thick 
at the springing of the arches, and the mass of beton on which 
each is founded spreads to an area of 50 metres by 11 metres, 
or 164.04 ft. by 36.09 ft. at the base. 

The thirty-one semicircular arches of the upper story of the 
river portion of the bridge are each of 4.8 metres, or 15.75 ft. 
span ; and their piers are 1.025 metres, or 3.36 ft. thick, at the 
springing, with the exception of the pair of piers above each pier 
of the main arches, which are 1.035 metres, or 3.4 ft., thick at 
the springing of the upper archer. The level of the railway 
carried by the upper story is 9.4 metres, or 30.84 ft., above the 
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level of the roadways on the lower story, and the latter are on the 
same level as the roadways on the banks of the Seine. The 
terminal piers of the viaduct forming the upper story of the 
bridge are 5.3 metres, or 18.2 ft., thick, and from them segmental 
arches of 20 metres, or 65.6 ft., span extend over the carria, 
and footways on the banks of the river, to similar piers on the 
other side. 

For a considerable portion of their length the approaches, 
like the river portion of the bridge, are built in two stories, that 
which is on the right or Point du Jour side of the. river hay- 
ing, as shown by. Fig. 3, seven arches in the lower and twenty- 
six inthe upper story. The arches of the lower story are of a 
somewhat Gothic form; they have a span of 9.482 metres, or 
31.1 ft., and a rise of half the span. The upper arches are 
semicircular, and they have each a span of 4.97 metres, or 
16.3 ft. The approach on the left bank of the Seine, or, as it 
is called, the Viaduc de Javel, is built on a curve, and has four 
arches in the lower and nineteen in the upper story, the former 
being of the same shape and dimensions as those of the approach 
on the other side of the river, and the latter being semicircular, 
and each 4.8 metres, or 15.75 ft., span. 

The length of the viaduct forming the upper story of what we 
may term the river portion of the bridge is 573.63 ft., and the 
total length of the bridge and approaches is 517.956 metres, or 
about 1700 ft. We described last week the manner in which the 
foundations were put in, and the arrang' ts adopted for 
striking the centreing, &c., so that it will be unnecessary for us 
to speak further of those matters here. We should state, how- 
ever, that the form of centreing used for the three centre arches, 
through which the navigation had to be carried on, is shown in 
the right-hand half of the arch in Fig. 4, whilst in the left-hand 
half is shown the arrangement of centreing used for the side 
arches. As we said last week, the bridge was designed by M. 
Bassompierre, engineer of the Ponts et Chaussées,” and chief 
engineer to the Chemin de Fer du Ceinture. M. de Villiers was 
the resident engineer, and M. Andraud the contractor for the 
work, and the conductor of works was M. Lion. 





] rience in these matters is well known, that the valves act 


THOMSON’S PUMP-VALVES. 


_ For pumping sewage or water containing many impurities, 
india-rubber pump-valves possess many obvious advantages ; 
but as ordinarily constructed with a supporting grating beneath 
them, they are almost inadmissible, as oe gratings would soon 
become choked, and the valves consequently useless. To avoid 
this source of failure, Mr. David Thomson, who was formerly 
the manager of Messrs. Simpson’s works at “Pimlico, some 
months ago designed the form of india-rubber valve of which we 
now give an engraving, the particular valve shown being one of 
a set applied by Messrs. Richard Moreland and Son, of Old-street, 
St. Luke’s, about sevenjor eight months ago, to a pump constructed 
by them for Mr. Webster, the contractor for the extensive works 
of the Essex Reclamation Company, at Barking Creek, where it 
is now in use. This pump has a barrel 28 in. in diameter, and 
it is employed in pumping sewage against a lift of from 50 to 
60 ft. at the rate of 20 to 22 strokes per minute, so that the 
valve is subjected to somewhat severe work. 

The valve is of an annular form, and its construction will be 
readily understood by reference to the engravings. In this, ww 





is the outer, and x2 the inner seat of the valve, both these 
being formed in one casting. The valve, y, isannular, and it is 
guided by the upright studs, zz, which pass through the lugs, 
y’. To the underside of the valve, y, is fixed by the wrought- 
iron ring, y?, and through bolts, an india-rubber ring, which 
rests upon the seats, w and a, when the valve is closed, the 
valve, y, itself being es the lugs, y', so that it does not 
rest upon the india-rubber. When the pressure comes upon 
the underside of the valve, the india-rubber first bends up 
round the edges, giving a small opening ; and thenas the flow of 
the water through the valve increases, the valve, y, is itself lifted. 
Towards the end of the stroke the valve, y, falls, and finally, 
when the stroke is completed, the india-rubber ring closes down 
upon the seats. The pump at Barking, to which the valve of 
the form shown in our engraving are applied, is worked by a 
crank; and we are informed by Mr. Thomson, whose expe- 
uite 
silently, and without jar of any kind. They have now been 
at work about seven or eight months, during which time no- 
thing has been done to them, and when last examined 
they were in the same condition as when applied. In con- 
clusion, we should mention that this form of valve, which 
—_— to be as applicable to pumps raising clear water as to 
those pumping sewage, was included in a patent taken out a 
few months ago by Mr. David Thomson and Mr. William 
Porter for improvements in chain pumps and pump valves. 





Horse Raitways.—In view of efforts that may be made to 
introduce horse railways into the streets of London or other 
English cities, a report of the annual operations of the horse 
railways in an American > may be of value. Philadelphia 
has a greater number of miles of horse railways in operation 
than any other American city, there being eighteen different 
roads, with 160 miles of railway track. The total invested 
capital of these roads is $9,500,500, and during 1866 they 
earned $2,890,268. Of this sum they paid $100,357 in direct 
taxes to the United States and State of Pennsylvania, and over 
and above their expenses divided an average profit of about 
8 per cent. These roads carried 46,221,499 passengers during 
1866, at fares ranging from 7c. to 9c. each. 

Serarinc.—At the three works of the Société John Cockerill, 
viz., at Seraing, Antwerp, and St. Petersburg, 8000 men are 
now employed. There are at Seraing three coal-pits, each 
about 325 yards deep, and five blast furnaces. The works turn 
out a large variety of rolled iron, and produce also Bessemer 
steel in considerable quantities. Among the work now going 
forward at the Antwerp works of the company is a steam- 
boat for the Belgian Government, to run between Ostend and 
Dover. It is 200 ft. long by 24 ft. beam, and 13 ft. 3 in. depth 
of hold. The engines are of 220 nominal horse power, 58 in. os- 
cillating cylinders, and 4 ft. 6 in. stroke, and are to be worked with 
steam of 30 1b. pressure, obtained from two boilers, one fore and 
the other aft. The company will send to the Paris Exhibition 
a large vertical blowing engine, with a cylinder about, 9 ft. in 
diameter, also a six-wheel passenger engine, of the type common 
upon the Belgian lines. The Mont Cenis tunnelling machinery, 





made at Seraing, will also be shown. 
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THE PROSPECTS OF SUBMARINE 
TELEGRAPHY. 

Wueruer it be in a month or a year, John Bull 
must sooner or later begin to lay out his money again. 
He is not the man to keep it for ever locked upin Three 
per Cents., and it cannot be doubted that when the 
turn takes place submarine telegraphs will be amongst 
the first works in which capital will seek legitimate 
investment. Financial companies have had their day. 
Who would be now sufficiently confident—and it seems 
strange that anybody ever should have been—in the 
sound judgment of any ten or twelve men (we will 
leave integrity and disinterestedness out of the question) 
as to confide their money to.them blindly, to he dis- 
tributed in commercial and engineering works accord- 
ing to the views of a board of directors and a manager 
—for it amounts to that after all? Surely it is wiser 
to choose the subject for investment for oneself, instead 
of giving your money blindfolded to a second party to 
invest for you. 

Engineering works and their administration are 

perhaps the most easy for the investing public to watch 
or to scrutinise, and amongst these submarine tele- 
graphs are those which offer the most simple means of 
inquiry as to the value of each allegation advanced in 
favour of any project, and the wisdom of each step 
taken by the direction towards its accomplishment. 
That the employment of the telegraph is such as to 
prove the certainty, with proper management, of a 
good return on the outlay required for any substantial, 
well-constructed, and well-projected line there is ample 
evidence to prove. The receipts on the Malta and 
Alexandria cable—although this line does not form part 
of a through system to India, but stops short at Suez, 
and although it is constantly out of working order 
were, in 1862, 35,000/., and increased in 1863 to 
52,000/. There can be little doubt, therefore, that if 
this line had been substantially constructed the revenue 
(whatever it now may be) would soon have risen to 
80,000/. or 100,000/. per annum, and this even for 
what may be termed European-Egyptian traffic only. 
If the system were extended to Talia and China, to 
say nothing of Australia, the number of messages must 
necessarily increase enormously, and might soon reach 
the maximum which a single conductor could convey, 
in which case the revenue at the present tariff would, 
even on a moderate calculation, exceed 300,000/. a 
year. 
The Persian Gulf line, though worked under many 
disadvantages with regard both to Indian and Turkish 
lines, and the management under which it has been 
placed, still gave a revenue of nearly 70,000/. in ten 
months, or at the rate of 84,000/. a year. The 
Atlantic cable, if we take as the capital the cost of the 
one cable—which is at present sufficient for treble the 
number of messages conveyed—yields 25 per cent. 
in spite of all the disadvantage under which the concern 
suffers through the short-sightedness of the Anglo- 
American Company in not insisting on the proper re- 
construction of the Newfoundland lines (by the New 
York, Newfoundland, and London Telegraph Company) 
simultaneously with the preparations for laying the 
1865 cable. 

The receipts on the short cables—belonging to the 
Mediterranean Extension Company—from Sicily to 
Malta, and between Italy and Corfu amount to about 
12,000/. a year, whilst these cables cost 37,000/.; and 
although this company are burdened with an original 
capital of 120,000/., which was sunk on their early and 
longer lines, they still pay 8 per cent. to the preference 
and 3 or 4 per cent. to the original shareholders, in spite 
of the unnecessarily lengthened interruptions to which 
their lines are subjected, and the heavy cost for 
repairs which are imposed on them through the system 
of rendering themselves entirely dependent for the main- 
tenance of their lines on hurried arrangements with 
contractors in England for each particular operation 
of repair to their cables, such arrangements being 
only entered upon after the cables have suddenly 
ceased to work. 

The Electric Telegraph Company, possessing numer- 
ous cables to the Continent, yields a steady dividend 
of 10 per cent. per annum, and although their balance- 
sheet does not state separately the profit which the 
submarine portions of their system yield, it may easily 
be inferred that their continental traffic must be valu- 
able, from the fact that the number of wires to the 
Continent have been increased from three to twelve 
within the last thirteen years, and that these are con- 
tained in the heaviest and best protected cables laid, 
whilst the company have, with great credit to their 
direction and engineers, possessed from the first a 
repairing-ship and engineering staff, thus rendering 





themselves entirely independent of contractors for the 


immediate repair of their cables. 

The position of the Submarine Telegraph Company 
can scarcely be instanced as a fair example of what 
may be expected from submarine telegraphs as works 
for the investment of capital, as this company appears 
to have had more in view the contracting for the sub- 
mergence of long lengths of slender cables to fulfil the 
conditions of various concessions rather than the en- 
deavour to make their earlier cables give a good return 
to their shareholders. The original Dover and Calais 
cable cannot possibly have cost more than 15,000Z., 
yet the capital raised by the company “ for construct- 
“ing and completing the communication between 
“ Dover and Calais” is given in the blue book as 
75,000/. We may suppose that some of this sum was 
expended on concessions; but even allowing another 
10,0007. for this and preliminary expenses, it seems 
difficult to imagine why for this purpose a capital of 
75,0002. should have been ae and any schoolboy 
can easily see that a revenue which, after deducting a 
liberal amount for reserve fund and depreciation, would 
yield a handsome dividend on 25,000/., might still be 
such as scarcely to pay 5 per cent. on 75,000/. 

This company next laid a cable to Ostend, and it is 
remarkable, that although this cable is three times the 
length of the Dover and Calais cable, and contains two 
more conductors, the capital raised for its construction, 
though nearly double what such a cable would 
cost,; was only the same as for the latter cable. 
The company finally burdened itself with two long 
scanty cables to Emden and Tonning, and its shares 
have nearly always remained at a discount. 

Leaving this company’s lines out of the question, as 
mere examples of, to say the least, bad management, 
we have recalled enough to show that a well-projected 
submarine telegraph must have a large and increasing 
revenue. With regard to making such receipts available 
as a return on the capital expended, nothing but honest 
and careful management is required. The cost of the 
Malta and Alexandria cable was 440,000/. according 
toparliamentary returns, and 480,000/. according to the 
evidence of Sir R. Glass; and there is no doubt, al- 
though this eable was not of such construction as can 
give satisfactory and permanent results, that a very 
substantial line could be laid for, say, 600,000/., and 
that, with a through system to India, the revenue 
would soon amount to at least 150,000/. per annum. 
Setting aside 30,000/. for depreciation and 20,0007. 
for working expenses, we have thus a fair return of 
17 per cent. on the capital. The cost of the Persian 
Gulf cable and stations has never been stated ; but al- 
though some extra expense has been incurred in 
buildings and stations, the cost of the cable and its 
submergence cannot have amounted to 450,000/., and 
the whole work probably cost 550,000/., at which cost 
even, considering the distance from England and the 
more substantial nature of the cable, it is an infinitely 
cheaper work than the Malta and Alexandria line. 
The receipts must now have reached 100,000/. per 
annum, and deducting 30,000/. for working expenses 
and maintenance, and 20,000/. for depreciation, would 
still leave a return of 9 per cent. per annum, even 
on the Indian traffic alone : with an extension to China 
and Australia, it would rise to 15 or 20 per cent., 
even if the traffic were divided with a Red Sea line. 

We shall revert to this subject. 


HYDRAULIC PRESS CYLINDERS. 

Hypravtic presses, like most other machines used 
in engineering operations, have been gradually in- 
creasing in power and dimensions, and are still being 
enlarged in modern practice day by day. The succes- 
sive applications of the hydraulic press for cotton 
baling, testing, forging, compressing liquid steel, &c., 
have called for presses capable of exerting a pressure 
sometimes exceeding 2000 tons, and are likely to 
demand machines of three or four times greater power. 
In the construction of these powerful machines, the 
greater number of their parts afford no difficulty, as 
their strength is a mere question of size, which 1s 
yet far below the limits attainable in practice. The 
only considerable difficulty which presents itself in the 
construction of avery large press is the making of 
the press-cylinder. This principal part of the machine 
has to withstand the entire pressure which acts upon 
the ram. ‘lhe original press-cylinders were made of 
sast iron, and the dimensions given to them. by 
Bramah and his first followers were a thickness of 
metal equal to one-half the diameter of the bore, and 
a solid bottom of a thickness somewhat exceeding this 
dimension. The cylinders were cast on end with a 
considerable head, and the pressure of water applied 


as 





was one ton per square inch as a maximum. With 
some castings that pressure was sufficient to drive the 
water through the pores of the metal in the form of a 
fine spray, which effect prevented the possibility of 
further increasing the internal pressure, although the 
tensile strength of the cylinder would have permitted 
greater strain. A lining of copper was then applied to 
the inside of the cylinder, with remarkable success. 
The original process of lining consisted in attaching 
the sheet of copper to the inner surface of the ¢ylinder 
by hammering with a small wooden hammer. It was 
carried out by hand, and required great care and atten- 
tion. Sir W. Armstrong introduced the method of 
lining hydraulic cylinders, now in use at the Elswick 
works, and which has been almost universally adopted 
since. ‘The copper or brass lining is formed into a tube 
of corresponding size, so as to fit easily into the cast- 
iron cylinder, which is carefully bored out. The lining 
is then inserted, and the whole placed into a boring 
lathe fitted with a broad wooden burnisher or 
other blunt instrument acting by pressure only, 
this burnisher being inserted instead of the boring- 
head. The action of this tool is to widen the lining 
tube by the pressure of the rubbing surface, and to 
drive it against the cast iron in an even and uni- 
form manner. The lining elongates under this 
operation, and the surplus length comes out in 
front of the cylinder, from which it is subsequently 
cut off. Cast-iron cylinders lined in this manner have 
been used for pressures exceeding three tons on the 
square inch, with cylinders of moderate size. With 
increasing diameters of cylinders, if made of cast iron, 
however, the thickness of metal required for with- 
standing such great pressures becomes impracticable. 
It is not of course necessary to follow the entirely 
empirical rule of Bramah for the thickness of metal, 
but with the acknowledged necessity to limit the ten- 
sile strain on cast iron to two tons per square inch of 
section, there is a practical inconvenience in making 
large cast-iron cylinders for heavy pressures. Attempts 
have been made to assist the strength of cast-iron 
cylinders by casting parallel rings outside all round 
the proper body of the cylinder so as to have a some- 
what similar effect to hooping; but these strengthen- 
ings, although useful, do not go far. Hooping with 
wrought iron was then resorted to. The cast-iron 
casing for hooped cylinders is made only about 1 in. 
thick, and the hoops are shrunk on in a manner simi- 
lar to that employed in the construction of Armstrong 
and other built-up guns, for which in fact the built-up 
cylinders of the hydraulic press have been the original 
models. 

Although hooped cylinders are at this present mo- 
ment the ultimate resource of engineers for construct- 
ing very large presses, it cannot be denied that these 
cylinders are objectionable. They are very costly, re- 
quire extreme care and attention in the process of 
“building up,” and after all they can never be relied 
upon to take the strain in that,equal and uniform man- 
ner in which one homogeneous mass would do so. 

At the Atlas Works, Sheffield, a cylinder intended 
for a hydraulic press for forging steel has been forged 
out of solid Bessemer steel. Its dimensions are said 
to be considerable; but the press has not been com- 
pleted as yet. The Haswell forging press at Borsig’s 
works, which is the largest made on that plan, has a 
plain cast-iron cylinder, the same as Mr. Haswell’s 
own press in Vienna; but we understand that the 
cylinder of the latter has broken down once or twice 
since that press was first made. Great expectations 
have been raised from the mixture of Bessemer steel 
and cast iron, which is known to produce a material 
of very great strength, and perfectly capable of being 
cast into any required form. Messrs. Rowan and Co., 
of Glasgow, seem to have given more attention to this 
particular subject than any other licensees of Mr. 
Bessemer. Messrs. Rowan and Co. are said to have 
made several excellent articles of the kind, yet at this 
present moment it does not seem that they or any 
other steel- makers are doing much in that line. 
Messrs. Peel, Williams, and Peel, of Manchester, the 
well-known makers of hydraulic cotton presses, confine 
themselves entirely to plain cast-iron cylinders, although 
in many cases they are desirous of substituting a 
stronger metal in order to save weight. According to 
their own statement, they have not as yet been able to 
get steel or steel-iron castings from any maker at com- 
mercially acceptable terms. Messrs. Platt Brothers 
and Co., of Oldham, in the construction of Messrs. 
Shanks and Kolin’s hydraulic forging press, illus- 
trated in vol. i., page 384, of this journal, have also 
adopted a plain cast-iron cylinder lined with copper, in 
consequence of the difficulty still existing in getting a 
reliable casting in any metal of superior strength. We 
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are not as yet acquainted with the construction of Mr. 
Whitworth’s 2000 ton press, but we have great hopes 
that this machine will be the very instrument with 
which press cylinders will be made in future from solid 
steel of a quality and strength far surpassing anything 
that is within the reach of a commercial hydraulic 
engineer at this present moment. It is certainly to 
the perfection of the two methods above referred to, 
viz., to the casting of mixed Bessemer steel and pig 
iron, and to the pressing of liquid steel, that we must 
look for the production of press cylinders which 
will come up to the present, demands of mechanical 
engineers 





THE ADMIRALTY WORKS AT 
CHATHAM-* 
(Continued from page 116.) 

Iw our last number we described the embankment 
and river wall, by the formation of which the greater 
portion of St. Mary’s Island hasbeen already re- 
claimed; and we now publish’ engravings showing 
sections of those works, so that. their construction may 
be more thoroughly understood. Fig. 1 isa section 
of the permanent. embankment formed between the 
points marked Band C on the plan given on page 115 
of our last.number; and Fig. 2 is a section of the 
river wall between the points A and B. The description 
of the works already given will render any further ex- 
planation of these figures unnecessary ; but we may say 
a few’words about the manner in which the extension 
of the’embankment and the construction of the other 
length of river wall is now being carried on. 

In forming the embankment, the toe piles at the 
base of the front slope are put in by ordinary ringing 
engines, as the state of the tide permits, and the ground 
behind them having been cut down into a series of 
benches, or steps, in the manner already mentioned, 
the piles formed of waste stuff are put in as shown in 
the section, and backed with rough planking to prevent 
the earth from slipping. The bedding of de and 
rubble, upon which the face stones rest, is then put in, 
and the embankment made up to receive the latter. 
In order that the correct slope for the face may be 
readily maintained, lines of posts are driven at intervals 
into the face of the bank, and to each of these rows 
planks are secured so that their lower edges are 
parallel to the intended face. Profiles or templates 
are provided which can be applied to the planks already 
mentioned, and to the under sides or edges of these 
eg the face of the bank has to be made up. As the 

ank is being made by unskilled convict labour, it is 
essential that. the means employed for ensuring the 
correct performance of the work should be such that 
no error can be easily'made; and it is’found tliat b 
the aid of the ot which we have described, 
the convicts are enabled to construct the embankment 
with great regularity, a skilled workman being employed 
to adjust the profiles. The Kentish rag-stone used 
for pitching the face of the bank is all. dressed by 
convict labour. Before concluding our remarks about 
this embankment we should state that the part already 
constructed has stood exceedingly well, and has shown 
no signs whatever of failure. 

For facilitating the construction of the second 
length of river wall, a gantry of considerable length 
has already heen erected, this gantry being provided 
with rails—laid to a 24 ft. 6in. gauge+on which the 
pile-driving machines traverse. Me piles forming the 
supports of the gantry have been driven in lines as 
nearly as possible parallel to that of the intended wall, 
and the gantry rails have been laid exactly parallel to 
that line, so that they form, as it were, base lines from 
which the positions of the piles belonging to the 
foundations of the wall can be set off. 

The two pile-driving engines with which the gantry 
is at present provided, are both constructed according 
to Mr, Eassie’s patent, one of them having been made 
by Messrs. Eassie and Co., and the other one having 
been just completed at the works at Chatham. | In these 
pile-driving machines the “monkey” is worked by 
an endless chain which passes over pulleys at the 
top and bottom of the guides and is kept constantly 
moving in one direction. The monkey is provided 
with an arrangement by which it is attached to this 
chain after it has fallen on the head of the pile, and is 
detached after it has been lifted the required height. 
The-attaching gear is not connected rigidly to the 
monkey, its pull upon the latter being exerted 





* In the course of our article on this subject, in our last 
number, we inadvertently said that the works had been.planned 
by Mr. Scamp, urider the superintendence of Major Clark, R.E. 

eshould have stated that the whole design of the works was 
due to Mr. Scamp, the arrangement of ‘docks, &e., mow being 
cartied out being one which he proposed:some years ago. 


5pm 








S Ss SS 21S RRS ’ ~ 
ome . POO SAO is SS 
through the intervention of a volute spring, whilst an- 
other similar spring is provided to take off the jar to 
which the gear would otherwise,be subjected when the 
monkey hit the head of the pile. ‘The pile-driving ar- 
rangement of both machines moves transversely on 
rails laid on a traverser, which itself moves longitudi- 
nally along the gantry ; and as the rails on the latter 
have been laid parallel to the line of the wall, it is 
only necessary to maintain each pile-driving engine in 





a particular position on its traverser to ensure that the 
line of the piles for the foundations of the wall shall be 
correctly driven. The rain guides of both machines 


are hinged at the bottom so that they can be adjusted | h 


for driving piles at any required batter, and in the 
machine just completed several improvements have been 
introduced in the details. Thus the upper or false 
guides have been placed sufficiently wide apart to 
allow of the real guides, which project below the 
traverser, being drawn up between them. This 
enables the machine to be readily shifted past any 
strutting which it may be necessary to use during the 
progress of the work. ‘The lifting of the piles by this 
machine is effected by an ordinary tackle, the fall 
being led to a winding drum driven by the engine ; 
and the gearing generally has been simplified, and that 
for moving the machine longitudinally along the gan- 
try done away with. The “monkey” or ram of each 
machine weighs about a ton, and we are informed by 
Mr. Bernays that, in driving piles in the peculiar ground 
of which St. Mary’s Island consists, he has obtained 
the best results by adopting a fall of about 6 ft. for the 
ram, the strokes being of course frequent. 

We have stated that the river wall and embank- 
ment already described have been constructed mainly 
by convict labour, and we may mention here that the 
manner in which that labour is turned to the very best 
account at Chatham is one of the most interesting 
things brought before the notice of a visitor tothe dock- 
yard extension works ; and it reflects the highest credit 
on those by whom the details of the system have been 
arranged. There are generally from 1000 to 1100 con- 
victs at the convict prison at-Chatham, and of these 
about 800 or 850 are employed on the dockyard ex- 
tension works, a great proportion of them being men 
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who, previous to their arrival at the works, had learned 
no trade whatever. Under competent instruction, how- 
ever, it is found that a great number of these men soon 
become capable of turning out very fair work; and there 
are now being employed as brickmakers, bricklayers, 
masons, boot-makers, carpenters, and even as smiths 
and fitters, numbers of convicts who have served the 
whole of their apprenticeships to these several trades 
since their arrival at Chatham. Generallyspeaking, it is 
found that, on an average, about three months’ instruc- 
tion will make a man, previously ignorant of the busi- 
ness, a very fair rough carpenter ; and the time required 
for teaching any other trade depends of course upon 
the amount of skill required in that trade, and the apti- 
tude of the man to be taught. ‘The teaching is 
performed by competent men, called instructing 
warders, and the convicts, when at work, are divided 
into gangs of about sixteen each, each gang being 
under the charge of a warder; and in no case is any 
communication allowed to take place between the con- 
viets and the freemen employed on the works. The 
convicts in the shops at Chat ham also appear to work 
with a will which contrasts strongly with the lazy 
manner in which gangs ofthese men may be seen per- 
forming labourers’ work at some of our other penal 
establishments. Whilst speaking of the convict bent, 
we may mention that the prison at Chatham is now 
being extended, so as to accommodate a greater num- 
ber of convicts; and when this extension is com- 
pleted, there will be a still larger number of men avail- 
able for the dockyard works. In the brickfields (which 
are exceedingly extensive, and which we shall describe 
oresently) especially, convict labour has been found to 
be very effective ; and in fact it is stated that, allowing 
for the difference of working hours, which, in the case 
of the convicts, are shorter, it is almost equal in value 
to that of freemen. 

In the workshops are constructed by convict 
labour the whole of the hand-barrows for the brick- 
makers, the navvies’ barrows, and other similar plant 
required for the prosecution of the works, an the 
articles thus turned out are really made, as we our- 
selves saw during a recent visit to Chatham, in a very 
workmanlike manner. Amongst other things, we 
noticed in process of manufacture in the smith’s shop 
a number of pile shoes of an excellent pattern designed 
y Mr. Bernays. These shoes are each formed 
partly of cast and partly of wrought iron, and it is in 


‘the manner in which the parts are fastened together 


that the peculiarity consists. The mould in which the 
cast-iron portion forming the point of the pile is cast 
has placed in it some pieces of round bar iron, these 
being so arranged that they become imbedded trans- 
versely in the casting, their ends projecting a short dis- 
tance through it on each side. At the parts where 
these pieces of round iron are inserted, the sides of 
the casting are recessed to receive the end pieces of 
flat bar-iron, which are rivetted to it by means of 
the projecting ends of the imbedded round bars, 
these latter being thoroughly annealed during the 
time that the casting is cooling, so that they readily 
rivet up cold. The flat bars thus riveted to the cast- 
iron point serve to connect the latter to the pile in the 
nual ous, and the recesses in the casting into which 
their ends fit are so formed that the rivets are relieved 
from all shearing strain. ‘The flat upper surface of the 
casting, forming the point giyes a good abutment for 
the end of the pile, and altogether the form of shoe is 
one which is excellently fitted for its purpose, and 
which can be manufactured at a very cheap rate, the 
strap portions merely requiring to be sheared from flat 
bar iron, and to have the rivet and other holes punched 
in them. These pile shoes, which, we may mention, 
are not patented, have for some time been employed, to 
the exclusion of all other kinds, for the piles used on 
the dockyard extension works, the shape of the points 
being varied according to circumstances. 
(To be continued.) 
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SEA-GOING TURRET SHIPS. 


Tue letter of Mr. Hermann Dede, in our last 
number, merits notice, not at all because it throws any 
new light on the question of sea-going turret ships, 
but because it is a very fair illustration of the manner 
in which the subject has been dealt with by the ad- 
vocates of turret ships, who have contended that small 
vessels of this. description may be endowed with sea- 
going qualities, carry heavy armour, and yet steam at 
a high speed. Mr. Dede gives a description of a ship 
which is to carry two turrets, with either one or two 
8 in. guns in each (whether one or two is not stated), 
which is to be plated with a belt of armour aid back- 
ing equal or superior to that of the Bellerophon, and 
which is to steam at 14 knots. She is to be 235 ft. 
long, 39 ft. broad, and of 2358 tons burden. As Mr. 
Dede has favoured us with his description of. this shi 
with the avowed object of affording a comparison wit 
the turret vessels now building for the Royal Navy, 
we propose to make a few remarks to this end. 

And, first, it is to be observed that Mr. Dede leaves 
us in much uncertainty touching the primary question 
of speed, to secure a ees amount of whic 
else has obviously been sacrificed. All the informa- 
tion he gives us upon the point is comprised in the di- 
mensions and tonnage of the vessel, and in the fact 
that her engines are to develop about 3000 indicated 
horse power, and are to drive two screws. No area 
of midship section, no displacement, no assumed 
constants are given, and we are left therefore to in- 
quire what probability there is of a ship, 235 ft. long, 
39 ft. broad, and of 2358 tons, steaming 14 knots with 
3000 indicated horse power. In answering this 
question we must necessarily turn to the performances 
of single-screw vessels, for double-screw craft have not 
yet taken any definite position in official, or even 
private, records. Nor can there be any great ob- 
jection’ to this course, we presume, because, as the 
ship is to he of light draught, it is not to be expected 
that her two screws will give a result very superior to 
those of single-screw vessels with a greater propor- 
tionate drauglit of water. 

Now, what screw ships of the Royal Navy. have 
steamed at 14 knots? ‘lhe following, viz.: Achilles, 
Agincourt, Bellerophon, Minotaur, and Warrior ; and 
no others. All these, however, are so much larger 
than Mr. Dede’s vessel, that it is scarcely possible to 
infer her speed from theirs, especially with only the 
meagre particulars at present before us. It appears 
desirable, therefore, to ascertain what screw vessels 
have been tried in the Royal Navy under conditions 
more nearly like those of the vessel in question. The 
Simoom is the nearest ship we can find, she being 11 ft. 
longer and 2 ft. broader, But of less tonnage than this 
vessel ; but as the Simoom has never steamed at more 
than 11 knots with nearly 3000 indicated horse power, 
it is obvious that she affords no very promising 


so much. 


examples of what we are endeavouring to find. The 
Tamar and Orontes are faster and larger.ships, and of 
even a greater proportion of length to breadth than 
this turret ship; but neither of them has ever reached 
13 knots. Turning to the mercantile navy, we find 
that out of seventy such vessels of the first class, of 
which the particulars are in our hands, there is not one 
that steams at 14 knots, and we really do not know 
where to turn to find one, unless it be to. the un- 
authenticated -and often manifestly reckless statements 
of the reports of steam-ship trials published in the 
daily newspapers. We are of necessity compelled, 
therefore, to dismiss this part of the subject with the 
remark that the recorded results of ships’ trials lend 
no countenance to Mr. Dede’s expectations, and we 
are wholly without grounds for believing that the 
| promised speed will be realised. If: Mr. Dede will 
favour us with his load displacement and midship sec- 
tion, we shall, however, be much better able to form 
a judgment on the point ; and in the mean time we are 
willing to admit that, as his proposed indicated power 
is to be very large in proportion to his tonnage, he is 
entitled to expect a very good speed, and a much 
nearer approach to 14 knots than ordinary war vessels 
of less than 2500 tons. 

Let us assume, then, for the moment at least, that 
he will sueceed in obtaining his speed, under the 
rigorous conditions imposed upon the ships of . the 
Royal: Navy, and let us inquire what the fighting 
qualities of his ship really amount to. But let us first 
observe that, whatever these may be, they are not 
secured upon what are usually termed small dimen- 
sions. Mr. Laird’s turret ships, such as they are, are 
of very much less size; in facts the tonnage of the 
Minerva, built by him for the Brazilian navy, is but 
1008 tons, that of the Huascar, built for the Peruvian 
navy, is but 1100tons ; and that of the Bellona (Brazilian) 
1330 tons ; so that the largest of those sea-going turret 
ships, so called, built by Laird, which recently excited 
so much notice, is of but little more than half the 
tonnage of the ship now before us. In seeking his 
14-knot speed, therefore, our correspondent has had to 
spring from 1330 to 2358 tons of tonnage; and had 
he been compelled to attempt that 15-knot speed of 
which we have heard so much, and much more had that 
16-knot speed of which some members of Parliament 
have so glibly spoken been required, we may well 
believe that the dimensions of such a ship: as the 
Bellerophon would have been reached or even sur- 
passed. 

Coming now to the fighting properties of the ship, 
we must say that her extreme weakness in a défensive 
noint of view must strike every eye. The total 
Preadth of the armour-belt is but 64 ft., of which about 
24 ft. appear to be above and 4 ft. below the load 
water-line. Now we have not the slightest hesitation 
in saying that this protection is altogether insufficient 
to render the ship safe during an action at sea. In 
absolutely smooth water it might possibly suffice ; 
but once put the ship in a sea-way, and it. must be 
palpable to every one that, even if she were not pene- 
trated below the water, as she most probably would 
be, the side would be broken through above the belt 
by every shot that struck her there, and then every 
wave that passed would pour into her. For it is ob- 
viously a part of the plan of this ship, with a 7 ft.:free- 
board Au narrow belt, that there is not,:and cannot 
be, a stout iron deck laid coincidently with: the upper 
edge of the belt—a device-which.alone .can give even 
a semblance of justification’ to these narrow armour 
belts—the only deck to receive the water shipped in 
the manner described being one which is, to. begin 
with, down level with the sea outside,: and: which must 
very soon be brought below. that level. ' -It is scarcely 
possible, in our judgment, to exaggerate the fatal 
qualities associated with such a combination of an 
armour belt and deck, which- never has-been, . and, we 
believe, is never likely to be, adopted in our. own navy, 
but which has occasionally been introduced into ships 
which we have have seen building in private establish- 
ments for foreign Governments, ‘ ‘The facility. whicly it 
affords to the enemy to break through the ‘fighting 
side of the turret ship, and so, to ‘admit the sea, is but 
one part of the evil associated with it. On the oppo- 
site or, off side of the ship it affords even a greater 
facility for mischief ; for it will be observed, from Mr. 
Dede’s diagram, that there is absolutely nothing worth 
mentioning ,to prevent a shot which enters the -ship 
above the belt on one side from driving the armour 
itself off on the opposite side, and this, could hardly 
happen without forming a frightful breach at the very 
water-line itself. oH 

In short, if the object in using armour bé to keep 
shot and shell from passing into the ship, we cannot 
see the value of pol wm it to so exceedingly limited 








an extent as Mr. Dede proposes, even at the ends of 
the ship ; but when we are _ to understand that 
this is the sole protection afforded to the engines and 
boilers, which must extend over so great a length of 
the interior if they are to produce 3000 indicated 
horse power, we cannot imagire in what the safety of 
the ship is supposed to consist. We believe it to be 
simply impossible to keep the sea out of such a vessel 
during an action among even moderate waves, and the 
gratings, which are to be used as defences for the 

atchways of the lower deck, will let it down below 
with the utmost readiness. One of two things are, in 
our opinion, absolutely indispensable—either the 
armour must rise to the upper deck throughout the 
length of the turret ship, as in the case of the ship de- 
signed by Messrs: Laird and Captain Coles, or it 
must be combined with a stout iron deck coincident 
with the top of the belt, this deck being strong enough 
to glance shot, and kept thoroughly water-tight during 
an action. On the whole, we believe the former to be 
the best arrangement, especially when a very great 
freeboard is not imperatively necessary. 

We are unable to accept: Mr. Dede’s design, there- 
fore, as a satisfactory solution of ‘the problein, How is 
a small,’ fast, thickly armoured, heavily armed, sea- 
going turrret-ship to te produced? And a solution of 
it really appears to be very distant. With but two 
turrets, with only 7 in. armour, and with no more than 
14 knots of speed required, Messrs. Laird and Captain 
Coles have produced a ship bigger than the Bellerophon, 
and yet she will have:a freeboard of only 8 ft. with a 
length of more than 300 ft. It may be found that this 
is insufficient to enable the ship to be worked under 
canvas in a sea-way with safety and comfort to the 
crew, and in that case still larger dimensions will be 
requisite. Mr. Samuda professes to be able to do 
better, and to secure a higher speed with smaller 
dimensions ; but his speeches on the subject are too 
absurd to encourage any confidence in his plans. And 
we have now seen that Mr. Dede has ade succeeded 
by making sacrifices which cannot be recommended, 
for, in fact, would not be tolerated in, the British navy. 
The problem, therefore, remains unsolved; 

We believe the fact to be that the manner in which 
the guns are carried—whether at the broadside or in 
turrets—has exceedingly little to do with the question 
of thé ship’s size. With a given thickness of armour, 
depth of belt below and above water, and speed to be, 
attained, it will be found that’ if you put your guns in 
turrets you can carry the same Seabee of them alto- 
gether as you could carry at each broadside, if you 
chose to place them there, provided you make the 
ships of about the same size in both cases; and the 
great difference between the two _ will be that you 
can have a complete deck and bulwark above the broad- 
side’ guns, which you cannot have with the turret 
system, and, on the other hand, you will get a greater 
angular range of fire in the turret ship than in the 
other. If this be so—and we know it to be the broad 
result of many designs and calculations—it is time the 
fact was admitted, and a much-vexed question be thus 
dealt with really on its merits, and not on fictitious or 
speculative grounds. 

We will only add one other remark. Our corre- 
spondent cannot fail to observe, we think, that. his 
own design“cuts two’ ways. ‘ If so narrow a belt of 
armour as che proposes would do for a turret 
ship, it would do also for a broadside ship, and an 
equal speed be obtained on the dimensions, because 
there is an abundance ‘of weight in his turrets to 
provide for a fixed: broadside battery. As a matter of 
fact, therefore, the Turret v. Broadside problem would 
not be brought nearer to a’settlement by his proposals, 
even if the principle he advocates were unobjectionable. 





BRIDGE OF THE POINT DU JOUR. 

AmonG the works which English engineers will 
visit during the coming-Paris - Exhibition, few will re- 
ceive more attention and admiration than the fine rail- 
way bridge completed, and now about to’ be opened for 
passenger traffic, across the’ Seine at the Point du Jour, 
a mile.or so below the site of the Exhibition itself. 
We gave last week, a perspective view, and have added 
this week detailed drawings, of this remarkable work, 
these being the first which have yet been published. 
It has become too much the fashion to criticise the 
design and’ execution of such works with reference 
only to their utility, None can vay | that the com- 
bined road and railway traffic of this bridge might be 
carried equally well over a much cheaper work of 
equal absolute strength. In this case the bridge, 
would be-built of iron, and not of stone. But it is not 
always the cost nor even the strength alone of a 
bridge whith we have to consider. Great works of 
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construction in and near the metropoli of nations have 


a monumental as well as a utilitarian character, and 
we might as reasonably say that the shrines of West- 
minster Abbey or the art treasures of the Louvre 
might be equally protected from the weather, and at 
much less cost, withim a structure of iron and glass 
of a design akin to that of the world-renowned 
Brompton boilers. 

M. Bassompierre, of the Ponts et Chaussées, and 
who is the engineer of the bridge of the Point du Jour, 
as he was, also, of the Vincennes Railway, submitted 
his design, in the form of a model, to the Emperor, by 
whom it was at once approved, and the préfet of the 
Seine, M. Hausmann, has, we believe, expressed his 
regret that the design of the approaches of this fine 
bridge had not been adopted to carry an overhead 
railway down the Boulevart de Sebastopol. The 
Chemin de Fer du Ceinture, or Belt Railway around 
Paris, appears indeed to have solved the problem of 
overhead street railways. The great stretch of arching 
between the Seine and Auteuil, perhaps half a mile long, 
and executed in the best masonry, is, in itself, one of 
the attractions of Paris. Although far away from the 
fashionable portion of the capital, the promenade 
through the piers of this viaduct surpasses, in elegance 
and in beauty of vista, the porticoes of the Rue de 
Rivoli. The arches of the viaduct are of 16 ft. 3 in. 
clear span, and the piers are 29 ft. 6 in. in width trans- 
versely across the bridge. Each pier has a pair of 
arches through its thickness, these being each 7 ft. 
6 in. wide and from 12 ft. to 15 ft. high ; and as the eye 
follows the vista of these smaller arches, vanishing to 
a point far away, they appear like a range of noble 
cloisters, and the smooth pavement beneath like a 
grand ambulatory of the monks of old. After these, 
the viaducts whereupon our English lines enter our 
own great towns are simply hideous. Our illusirated 
description, upon another page, shows how each pair 
of arches is supported upon a single wider arch below, 
the latter being rendered necessary, for some distance, 
in consequence of the insecurity of the ground. 

In the construction of the bridge, weight is taken 
off the piers and foundations by a thorough system of 
arching and vaulting wherever this is practicable. 
The internal arches and vaults are constructed of a 
very light and porous, but very hard stone, known as 
meuleiere, from its resemblance to buhr millstone, the 
latter found not far from Paris, at la Ferte sous Jouarre. 
This stone offers, too, an excellent hold for cement. 
The outer masonry is in a fine carbonaceous limestone 
from near Fontainebleau, a stone easily worked, and 
which, like all the Paris stone, by absorbing carbonic acid 
from the air, hardens wonderfully after exposure. The 
balustrades of the bridge are of Jura marble of a fine 
although somewhat saponaceous surface, the surface of 
light-coloured soap, slightly mottled and veined, and 
polished with a spatula or the blade of a knife. 

No portion of the trains can be seen by horses from 
either roadway below, nor is there the least vibration 
when the heavy goods and _ ballast trains now running, 
and drawn by 30 ton engines, pass over at high speed. 
The whole bridge has been tested by a train of eight 
heavy locomotives run at upwards of thirty miles an 
hour. 

We described last week the mode adopted for lower- 
ing the centring of the arches, a mode not employed, 
however, for the first time at this bridge. The cent- 
ring was supported upon fine dry sand, contained in 
cylindrical iron boxes having tight-fitting plungers, 
carrying the cross timbers on which the centring 
abutted. In striking the centres, men were placed at 
each of these boxes to withdraw and replace, upon a 
word of command, a cork or stopper closing a small 
opening of regulated diameter, through which the sand 
from each box was allowed to run for a few seconds 





LILLE AND ITS ENGINE WORKS. 

Two hours by rail from Calais is the smart and 
thriving city of Lille, or Lisle, the capital of the Dé- 
partement du Nord, and which unites some of the 
attractions of Paris with the industry of our own 
manufacturing towns. Its fortifications are Vauban’s 
best work, and, whatever might be their resistance to 
modern modes of breaching, they are of interest, not 
only to the military but to the civil engineer. Of 
greater interest, however, to most of our readers, are 
the excellent engineering workshops in and near the 
town. The names of Legavrian and of Bover are 
tolerably well known, even in England, and a visit to 
the works of the first-named firm, who now employ 
about 250 men, suflices to show that, in plan, in tools, 
in organisation, and in economy of production, the 
workshops of our French neighbours are in every re- 
spect equal to our best here in England. The most 
important, however, in this part of France are the 
great locomotive factories and engineering works at 
Fives-Lille, to the east or south-east of the city. These 
were built, only six years ago, upon the most recent 
plans, by the great firm of railway contractors, Parent, 
Schaken and Co., whose works at Ouillens, near Lyons, 
were so long and so well known. At the present time, 
they are a sort of large joint-stock establishment owned 
and worked by Parent, Schaken, and Co., and by 
J. F. Cail and Co., Houel and Caillet, of Paris. In 
visiting them, we have compared them with our own 
later and larger locomotive factories, such as those of 
the Yorkshire Engine Company, the Worcester Engine 
Company, the new works at Swindon, &c., and it is 
impossible to deny that they are equal in their facilities 
to any works in England, while we have also found 
that the quality of the workmanship turned out is ex- 
cellent. 

The Fives-Lille locomotive and iron-bridge works 
are within short and cheap railway communication 
with the large ironworks of Belgium and the collieries 
of Anzin and Valenciennes, and, placed as they are 
near the Northern Railway of France, they can readily 
deliver work to all parts of the Continent. Eighty 
acres of ground were enclosed for the works, but a 
much smaller surface is at present covered by them. 
There are three principal and parallel ranges of lofty 
brick buildings, each one story high, and each 526 ft. 
long and 120 ft. wide, with the exception of the erect- 
ing-shop, which, for half its length, is 1524 ft. wide. 
These buildings have timber roofs, and are lighted for 
their whole length by continuous clerestory windows, 
of great height, at the sides. There is, besides, a 
range of building 656 ft. jong and 40 ft. wide, with a 
wing nearly 500 ft. long, and of the same width. The 
longer arm of this building is for iron-bridge work, and 
the shorter for grinding-stones for the many parts of 
locomotive and other work which are finished by 
grinding. And there are, in addition, various large 
and well-built brick buildings for engine-house, boiler- 
house, offices (the latter a fine suite, with noble draw- 
ing-oflices), pattern-lofts, warehouses, stables, &c. The 
works have employed upwards of 2000 men, and 1500 
are now “on.” ‘They have produced at the rate of 
8000 tons of iron bridging yearly, and are now fully 
engaged with orders for heavy locomotives for the 
Northern Railway, for Russia, &c., the rate of produc- 
tion being about sixty of the very largest class yearly, 
while upwards of 300 in all have been constructed so 
far; the joint number of Parent, Schaken, Cail and Co. 
on the later engines being nearly 1600. Those who 
are familiar with the machinery and tools of similar 
works will find at Fives-Lille the best now in use, 
many of the latter having been made by Whitworth, 
Sharp, Stewart and Co., and other leading English 
firms. The boiler-shops and forge are, if anything, 





until the centres had descended tin. They were let 
down in suecessive steps, at this rate, until they were | 
clear of the masonry. ‘The latter is beautifully jointed, | 
and is equal to that of first-class architectural and | 
monumental work. No cracks showed themselves at | 
any point when the centring was removed. The lower 
arches of the bridge, 99 ft. in span and 1014 ft. wide, | 
up and down stream, were finished and the roadways | 
completed before the upper bridge was begun, and the 
roadways thus served as ready channels of carriage 
for the materials of the upper bridge. 

M. Bassompierre, the engineer of this fine work, has 
prepared two handsome models of it, one of these in 
section showing the ingenious internal construction of 
the masonry, and these will be exhibited in the forth- 
coming Exhibition. 





Our Coat Exporrs.—Our exports of coal in 1866 were | 
computed at 9,368,622 tons, while in 1865 they amounted | 
only to 8,585,118 tons. ‘The exports consequently increased | 


last year to the extent of 783,504 tons. 


even more complete than the finishing department. In 
the former are excellent and some novel punching- 
machines, steam and lever rivetting-machines, and cir- 
cular saws for cutting off, hot, bars of angle and other 
iron. Several of the locomotive boilers now in course 
of construction are of great size—far beyond anything 


} ever seenin England. Those for twenty-four new goods- 


engines for the Northern Railway are 5 ft. in diameter, 
the barrel-plates are $in. thick, and the heating sur- 
face is upwards of 2000 square feet in extent. The 
flanging, rivetting, edging, and general get up of this 
boiler-work is of the best character. One large punch- 
ing-machine, made at Ouillens, and of which we hope 
to be able yet to give drawings, punches out large 
blocks from the under sides of the crown-bars, blocks 
24 in. long and 1}in. wide, from 1 in. plates, and ap- 
parently with ease. Other punching-machines, with 
adjustible tables, punch out the outline of the frame- 
plates of locomotives and tenders, followimg the con 
tour of the horn-plates, braces, &c. The edges of the 


cheaply and well done. All the boilers are proved, by 
the agents of the French Government, by hydraulic 
pressure. 

In the forge, the greatest possible variety of work is 
made by stamping in dies by means of steam-hammers, 
and the collection of dies or matrices is very exten- 
sive. Articles of most irregular shape are thus formed 
exactly to gauge, and any number may thus be made 
exactly alike, almost as readily as if the forged iron 
were fusible, and were poured in a mould. The 
system of stamping in dies, originally ages and, 
we believe, practised by Mr. Nasmyth has been a 
long time in gaining the acceptance which it from the 
first deserved. The works at Fives-Lille possess very 
few, if any, tools absolutely new in themselves, but 
they combine throughout the best appliances for exe- 
euting work cheaply and well with which we, in Eng- 
land, are acquainted, and, as we have already remarked, 
the plan of the works themselves and the organisation 
of the workmen are such as to afford the best commer- 
cial results. The men, we may add, work 66 hours a 
week, or 11 hours a day, Saturdays included ; but there 
are a dozen or more recognised holidays in the year, 
when the works are closed. 

Of an order for sixty engines now in course of exe- 
cution for the Northern Railway of France (and the 
same company have given out considerable orders, 
also, to Schneder, of Creusot, and to Gouin, of Paris), 
twenty-four are of the standard pattern some time 
since adopted on that line for its heavy goods traffic. 
They are outside-cylinder eight coupled engines, weigh- 
ing, when in working order, 444 tons, exclusive of 
their four-wheel tenders, carrying, we believe, 1700 
gallons of water. ‘They have horizontal cylinders, half 
a metre, or 1942 in. in diameter, with 253 in. stroke, 
and wheels 4{t. 3in. diameter. The wheels are all 
between the firebox and smokebox, and cover a base 
of 13 ft. 114in. The barrel of the boiler is 4 ft. 11 in. 
in mean internal diameter, and contains 249 tubes, 
2 in. in diameter and 13 ft. 54 in. long. 

The manager of the works at Fives-Lille is M. 
Vallée, and he is ably assisted by M. Mathelin. 





GEORG MARIENHUTTE. 


One of the best sources for spiegeleisen and grey 
iron for the Bessemer process is the establishment of 
Georg Marienhiitte, near Asnabriick, in Prussia. It 
belongs to a joint stock company, founded, in 1856, 
with a capital of 400,000/., and consists of some coal 
mines and mines of brown hematite and spathic ore. 
There are 250 coke ovens in operation, four blast 
furnaces, of which three are in blast at present, and 
producing an aggregate of 40,000 tons of pig iron per 
annum, of which a percentage varying according to 
the fluctuating demand for this material is spiegel- 
eisen. A foundry with two cupola furnaces, producing 
1500 tons of castings per annum, is attached to the 
works. ‘The principal articles of manufacture of this 
foundry are water and gas pipes. An engineering and 
boiler shop for making steam engines and other 
articles required in the working of mines and blast 
furnaces forms part of these works. There are fifteen 
steam engines of an aggregate power of 1185 horses, 
and supplied with steam from 16 eve employed at the 
icanivalb. The mines have eight steam engines of 239 


collective horse power and eight boilers, and several 


portable engines. A railway of six miles length con- 
nects the ironstone mines with the blast furnaces, and 
is the property of the same company. There are 500 
hands employed at the mines, and 700 are at work at 
the blast furnaces, foundry, and other workshops. 
The furnaces produce only pig iron of the marks 
called “high quality,” being those required for the 
production of best wrought iron and of steel. The 
marks are white iron for steel puddling, spiegeleisen 
and grey iron for the Bessemer process, and foundry 
iron. ‘lhe present market for the produce of these 
works is the immediate neighbourhood of its locality, 
viz., the steel works of Rhenish Prussia and of Saxony. 
Its principal applications are the production of wire, 
boiler plates, puddled steel, and Bessemer steel. The 
foundry iron bears a high price on account of its great 
strength. Trials have been made at the Bessemer 
Steel Works, Sheffield, with both grey and spiegel 
iron from these works, and the results have been very 
satisfaetory, in consequence of which a rapidly growing 
trade with this country is now being established. 





Sugz Canat Company.—The arrival at Suez is announced 
of two large steam-tugs intended t» be employed in connexion 
with the works of MM. Borel and Levalley. Fourteen large 
dredging-machines are also about to be set to work between 
Serapeum and the Red Sea. ‘The navigability of the sweet- 





boiler-plates are ground, not planed, and the work is 


water canal is considered to be established. 
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ALLAN’S SUBMARINE CABLE. 

Mr. Attan has come before the public, once more, 
for subscriptions to enable him to have a submarine 
cable constructed according to his views and patent. 
We see that the orthodox “ provisional contract” 
(which, we understand, is made with the Telegraph 
Construction Company) is only for the manufacture of 
the cable delivered on board ; consequently, we pre- 
sume that, Mr. Allan, as “ chief electrical engineer,” 
and Mr. Longridge as consulting engineer, will com- 
mence their pupilage in submarine telegraph engi- 
neering by the submergence of this little length of 
9600 miles. 

Mr. Allan is to obtain the modest sum of 30,0002. 
and a royalty on the profits of nearly 27,000/. a year. 

Now it appears to us that the addition of a little 
steel wire inside a plain gutta-percha covering to a 
copper wire (which is what Allan’s patent amounts to) 
is scarcely worth 30,0007. Any strain that would 
break the plain gutta-percl.a-covered copper wire must 
take place at or over some edge or rock, and would 
most probably first damage the gutta-percha, thus 
causing a dead earth without necessarily breaking the 
cable; therefore the addition of a still more weighty 
material, though a little stronger, would only hasten 
this effect. 

It seems to us, therefore, that if the public wish to 

stake their money on a gutta-percha-covered wire un- 
protected from external mechanical injury, it would be 
cheaper to try a plain gutta-percha-covered copper 
wire, which is no patent, a wire of that description 
having been laid in the Black Sea, which lasted for a few 
months; they would thus save 30,000/. and the little 
yearly royalty. 
” But, above all, we protest against the difficulties and 
dangers of laying submarine telegraphs being taught 
all over again to Mr. Allan and Mr. Longridge at an 
expense of 600,000/., and a corresponding discredit to 
aheesien telegraphs. 

Mr. Allan’s experience in submarine telegraphs, as far 
as we know, has consisted ponsieely in showing about 
small specimens of his cable. Mr. Longridge wrote 
an excellent paper on the mathematical investigation of 
the subject, and he advocated cables of low specific 
gravity, as causing less strain on them during the im- 
mediate operation of submergence, to which considera- 
tion all other qualities must, in his opinion, give way. 

But we fear that on this subject Mr. Longridge, 
however clever as a mathematician, is not very 
practical. We need only refer to the various arrange- 
nent in Mr. Longridge’s paper proposed for catching the 
cable—if broken in paying out—from a vessel follow- 
ing the paying-out ship as examples of the most 
unpractical ideas ever produced on the subject, not ex- 
cepting Captain Selwyn’s cylinder. 

it would, no doubt, be quite possible to lay Mr. 
Allan’s cable, although it would, even during the opera- 
tion of shipment and submergence, run greater risk from 
mechanical injury than anything previously constructed; 
but, taking all things into consideration, we believe 
that Mr. Allan’s project, if he should obtain the re- 
quisite capital, whilst it certainly would result in great 
benefit to Mr. Allan, will never result in a permanent 
telegraph, even if the line should ever be laid ; and we 
have great doubts of this even being accomplished, 
unless men far more experienced in the subject than 
Mr. Allan or Mr. Longridge are entrusted with these 
operations, 





THE AMALGAMATED ENGINEERS. 

We stated in a paragraph, some months ago, that 
the authorities of the Amalgamated Engineers had de- 
termined, if possible, to put an end to piecework, and 
that the cost of many varieties of work was regularly 
sent in by foremen, workmen, &c. These statements 
were at once denied by the secretary of the union, but we 
have since had further evidence of their truth. Unless 
masters can bring sufficient pressure upon the men, the 
whole system of piecework is doomed, and the slow and 
slovenly workmen will be placed upon the same footing 
as the most active and efficient. We know superiwr 
workmen who have earned 2/. 10s. to 3/. a week at loco- 
motive factories and repair shops, by taking piecework 
at low po and we know that they are marked men, 
with all the grudges and jealousy of inferior workmen 
—the latter leagued together in a powerful body— 
upon their shoulders. It is innpnesilil to say to what 
a depth of inferiority the overthrow of the piecework 
system would sink most kinds of lhe Ped, labour ; 
and as capital has at all times the advantage over 
labour, we hope that, deplorable as the consequences 
may be, the masters will lock out their men as 
soon as this tyranny of trades’ delegates is attempted. 








Whether by legislation or by combination, the masters 
should secure their right to obtain their labour in the 
best and cheapest market. At present there are many 
kinds of work which boys can do as well, and even 
better than men, yet the trades’ unions prevent the 
masters from employing more than a certain propor- 
tion of “boys,” all under twenty-one years of age 
being counted under this designation. ‘The Amalga- 
mated Society limit the number of “boys” to one- 
third the number of journeymen in each department, 
and their circular, which reads like an imperial edict, 
directs “that all cases of grievances or disputes, which 
“are not satifactorily settled between employers and 
“‘ workmen shall be referred to the district committee.” 
Masters, in consequence, are compelled to employ men 
at increased cost, for many varieties of work which 
could be far more cheaply and expeditiously performed 
by boys ; and they are even compelled to nearly forego 
the use of some tools, like stud lathes, at which it 
would be almost a wanton waste to set a full-grown 
man at work. 

In the Blackburn, Darwen, Church, and Accrington 
district, the men have received three advances of 2s. 
a week within the last few years, in some cases with 
the understanding that one or more of these advances 
should be withdrawn in case work fell off. ‘Lately 
work has been so dull that the masters have required 
their men to submit to a reduction of 2s. a week on 
present prices, and the men have struck, and are now 
out in consequence. This, however, is not a case in- 
volving principles of the same importance as those re- 
presented by the attack upon piecework and the 
system of unlimited apprenticeship. If workmen could 
see that their system of “ friendly societies,” which are 
employed as organisations for dictation to employers 
(and which have now no legal remedy for the dishonesty 
of their collectors and treasurers), are inferior in 
security and in profit to ordinary savings-bank invest- 
ments, they would be less ready, perhaps, to stake 
their earnings in these needless and costly substitutes 
for open insurance against accident, superannuation, 
and death, and would thereby in many cases avoid the 
tyranny to which they are now subject with disadvan- 
tage to themselves and their masters. We shall require 
another Cobden to effect for labour what he accom- 
plished for trade. 


THE FRENCH TRANSATLANTIC 
STEAM COMPANY. 

Tue eight paddle-wheel boats built at Saint Nazaire, 
for the Compagnie Générale Transatlantique had en- 
gines of great weight, and made but 104 knots an 
hour with a heavy consumption of coal. The St. 
Laurent was the first of these vessels altered to a 
screw, and the saving in coal and in the weight of 
engines, boilers, and coal carried, and the improvement 
in speed have been very remarkable. The Napoléon 
III., a paddle-wheel vessel of nearly the size of the 
Scotia, of the Cunard line, was built at the Thames 
Iron Works, and engined by Ravenhill, Salkeld, and 
Co., but in point of speed this ship has not been 
successful. she will require additional boiler power, 
and it is not unlikely that she will be also altered to a 
screw. Mr. Penn has advised the company to adopt 
twin screws in place of the present wheels of their 
paddle ships already constructed, and it is not impro- 
bable that the recommendation, coming from so high a 
practical authority, will be adopted. 


FRENCH LOCOMOTIVES. 

THE locomotive engineer of the Orleans Railway Company, 
M. Forquenot, is constructing at the Ivry workshops a locomo- 
tive intended for the coming Exhibition, and which will after- 
wards be worked upon a long incline of 1 in 33 on one of the 
company’s branch lines in Auvergne. This engine has five 
pairs of coupled wheels, 4 ft. in diameter, clustered between the 
outside horizontal cylinders and the firebox. The driving wheels 
are in the middle, and these, with the two pairs in front, have 
inside journals; but the two hind pairs of wheels have outside 
journals and crank arms, the framing being ingeniously bent 
outward in order to obtain a little more width for the firebox. 
The cylinders are 19{} in. (4 métre) in diameter, and the 
stroke is 25; in. The boiler is of great size, having no less 
than 2130 square feet of tube surface and 107} square feet of 
firebox surface. The steel piston-rods project through both 
covers of the cylinders, the better to keep the weight of the 
pistons off the bore of thecylinders. The pistons are of wrought 
iron, forming a rather long hollow cylinder, and are provided 
with cast-iron rings sprung op, as in the Swedish piston. The 
whole width of the engine is nearly 10 ft., viz. 9ft.10in. A 
large sand-box is formed around the base of the chimney. The 
engine will carry its own water and coal, and will weigh 49} 
tons light and 56} tons loaded. 

The Orleans Company have for some time worked the Paris 
and Orsay line with its branch to Sceau. This line, opened 
about twenty-five years ago, is, although but little known, one of 
the most remarkable in existence. It has curves of 82ft. 








radius, and, at the Paris station, near the Barriére d’Enfer, 
there is no turntable, but the engines and trains run around a 
curved line 165 ft. only in diameter, coming in in one direction and 
going out in the other. ‘The axles of the carriages radiate, each 
to the curve, by means of M. Arnoux’s system of articulated 
carriage frames, and there are besides inclined guide wheels or 
rollers working against the inner edges of the rails, soas to keep 
the train on the line. The driving wheels of the engine have 
flat tyres 12in. wide, to provide for the great lateral traverse 
upon curves of short radius. Engines and wagon stock upon 
this remarkable system are now frequently to be seen at the 
workshops of the Orleans Company at Ivry. The gauge of the 
Orsay line is 5 ft. 8} in. between the rails, or a foot wider than 
usual. 

The Orleans Company have forty-seven coupled passenger 
engines, weighing nearly 34 tons, and having a wheel base of 
but 13 ft. 1} in. The cylinders are outside and horizontal, 16} in. 
in diameter, and for a 25$in. stroke. The coupled driving 
wheels are 6 ft. 7 in. each in diameter, and are 6 ft. 103 in. apart 
centres. A single large spring on each between the coupled 
axles suffices for both wheels, and as the firebox overhangs be- 
hind the hind coupled axle, there is ample room for these springs. 
The distribution of weight is very good, viz., 12} tons upon the 
driving, 12: tons upon the trailing, and 8 tons 17: cwt. on the 
leading wheels. These engines are liked, and are said to be 
steady at high speed, but they have all the overhang, fore and 
aft, which was found so objectionable, years ago, in the long 
boiler Stephenson engines. 

Some of the Orleans engines with a single pair of driving 
wheels have steam domes 3 ft. in diameter and 4 ft. high. 

The Eastern Company have ordered two inside-cylinder six 
coupled engines, with steam tenders, upon Verpilleur’s or 
Sturrock’s system. These engines are in course of construction 
at Grafenstaden, on the Rhine, at the well-known works under 
M. Mesmer’s management. They will have 18 in. cylinders, 
25% in. stroke, and about 230 tubes, rather more than 2 in, in 
diameter and 11} ft. long. ‘They will have long inclined grates, 
with 21 square feet of area, 160 square feet of firebox surface, 
including a “ bouilleur” or mid feather, and 1740 square feet of 
tube surface. The pressure will be 118 lb., and the total 
weight 36 tons. ‘The tender will be fitted with cylinders, valve 
gear, and coupling-rods, as in Mr. Sturrock’s tenders upon the 
Great Northern line. The steam will be led to the tender 
cylinders through a flexible system of clothed pipes. 





FRENCH RAILWAY CARRIAGES. 


THERE are now running on the branches and for the short 
traffic of the Eastern Railway of France twenty-five carriages 
which have each two stories of compartments, upon a system 
considerably improved upon that some years ago introduced upon 
the Northern and Western Railways. These are partly mixed, 
and partly third-class carriages, and they carry from 76 to 80 

assengers each. ‘There are four compartments below, and one 
foogs compartment with easy seats and a central passage-way 
above, the latter entered from staircases at the ends. In the 
mixed carriages there are two first-class compartments for eight 
passengers each, one at each end of the carriage, the two second- 
class compartments, with ten seats each, being between. The 
third-class compartment, with two ranges of double seats on 
either side of a central passage, affords room for forty passen- 
gers, sitting two together, in the American fashion, only that 
the seats do not face all one way, but are arranged vis-a-vis as 
in ordinary carriages. The whole height of the carriage is 
13 ft. 7in., and its weight, empty, 7} tons. The frame, which 
is of rolled iron, is very low, although 3 ft. 3in. wheels are em- 
ployed, the frame-plates being turned up at the ends, sledge 
fashion, to keep the buffers at the proper level for other carriage 
stock. The head room of the compartments is of course limited, 
that of the upper stage being quite too low for standing. But 
the carriages are particularly comfortable, and, for the speed of 
brancli line traffic, are as steady as any. ‘The third-class com- 
partments, whether above or below, are glazed at the sides, and 
are perhaps even more comfortable than our second - class 
carriages. The second-class compartments are cushioned as 
comfortably as many of our own first-class carriages, and have 
nets over the seats for parcels, hats, &c. The first-class com- 
yartments are in the usual elegant style of the better class of 
ene railway carriages. 

The Eastern Company are constructing a number of sleeping- 
carriages, in which the back of the ordinary seat may be pulled 
over, bodily, like a turn-up bed, the back being so upholstered as 
to form a comfortable couch. The construction of these seats 
will be represented by a full-size section, or single compartment, 
at the Paris Exhibition, and we shall also give drawings of it, as 
of the two-story carriages already described, 





AMERICAN ORDNANCE.—From the report of the Chief of 
Ordnance to the American Secretary of War, we learn that the 
appropriations of the Government to the ordnance department 
were upwards of thirty million dollars in the financial year 
1865-66. The armament of the American fortifications now 
includes 3546 serviceable cannon, of which 1334, or more than 
one-third, are of 8, 10, 15, and 20in. bore. The 12 in. cast-iron 
rifle-gun, throwing a 6001b. shot with 551b. of powder, has 
withstood 390 discharges, and it is believed that no rifle-gun of 
this calibre has ever shown so great endurance. 

Sreev Raits.—A considerable quantity of crucible steel rails 
at a high price, nearly 40/. per ton, were put down nearly eight 
years ago upon a portion of the Western Railway of France, near 
‘Auteuil. They have borne from 35 to 50 passenger trains daily, and 
are as yet but slightly worn. There is no necessary difference 
between crucible steel and Bessemer steel, although they are 
made by different processes, the latter being by far the cheaper. 
In the Bessemer process, however, the amount of carbon may be 
regulated so as to give any desired hardness or toughness. 

Coan In NataL.—Dr. Mann, commissioner from the colony 
of Natal to the Paris Exhibition, has written to the Times upon 
the large deposits of coal known to exist in Natal. The seams 
are 6 tt. thick, and of great exteut. The coal is bituminous, 





burns well, and makes good coke. 
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CRANK-SHAFT FOR 


Tue crank-shaft of a large marine engine is an expensive 
detail, the fabrication of which requires the expenditure of a 
great deal of time and skilled labour. As usually made, also, 
the discovery of a flaw in it during the process of finishing in- 
volves the condemnation of the entire shaft, the whole being in 
one piece, and the damaged part not being renewable separately. 
In such a case, in addition to the serious money loss due to the 
cost of the condemned shaft, there is sometimes still more 
serious loss occasioned by the delay in the completion of the 
work. To avoid these inconveniences, Mr. George Allibon, of 
Greenwich, some time ago proposed a method of making these 
large crank-shafts in three main pieces, united by bolts and 
keys, and in June last a spare shaft made on his plan was put 
on board the Panama and New Zealand Company’s vessel 
Mataura. This shaft is shown by the accompanying engrav- 
ing, and from the latter it will be seen that each of the end 
portions of the shaft has a crank forged on it, and that it is also 
provided at its inner end, with a dise which fits into a suit- 
able recess bored in the corresponding cheek of the central 
crank, and is secured there by three bolts and a transverse key, 
as shown in the engravings. This method of construction 
enables the shaft to be more rapidly finished than one of the 
usual form, as the various parts can be divided out between 
different machines. Its cost is also less, and from its being 
divisible into parts of moderate size it affords facilities for the 
stowage of duplicate portions. 


ELECTRIC RAILWAY BRAKE. 

Tuose of our readers—and they will be doubtless many—who 
may visit the Paris Exhibition will be very likely to make the 
acquaintance of the apparatus herewith illustrated, as it seems 
to be, just at present, in great favour with French authorities. 

The French Academy of Sciences, who have a permanent 
fund at their disposal for awarding prizes to inventors of useful 
contrivances for lessening the dangers and injuries to life 
arising from the pursuit of arts and manufactures, have distin- 
guished this invention, after its having been experimented with 
for some months at some railways in France and Belgium, 
with a prize of 2500 francs. The object of Mr. Achard’s in- 
vention is to bring railway trains to a standstill with the least 
possible loss of time when running at high speed, and to effect 
this result by an apparatus entirely under the command and 
control of the driver, without any assistance from brakesmen or 
other attendants. ‘The trials of his apparatus have been made 
on the Chemin de Fer de l'Est, in France, where it was applied 
to the express trains running between Paris and Strasburg, and 
on the Belgian State Railway. The inventor laid before the 
Academy very favourable reports from the engineers of these 
lines, and M. Combes, the well-known Professor of Mechanics 
at the Ecole des Mines, in Paris, drew up a complete report upon 
the action of the electric brake, in the name of a scientific com- 
mittee, upon whose proposition the above-named prize was 
awarded to the inventor a few months ago. es 

Mr. Achard supplies each brake van or other vehicle in the 
train, to the wheels of which his brake is applied, with a galvanic 
battery of six Daniel cells, which he has improved for this pur- 
pose. He connects these batteries with each other, and with 
the engine footplate, by means of four wires passing through 
the whole length of the train, and properly isolated by a coating 
of india-rubber or gutta-percha. By means of these electric 
wires the inventor is enabled to create two distinct electric 
currents, either of which may be closed or broken by altering the 
position of a handle placed before the engine-driver. The action 
of these electric currents on each individual brake will be—if not 
readily, yet ultimately—understood by a study of the two figures 
showing the elevation and plan of one brake as applied to the 
wheels of a vehicle. The locking of the wheels is effected by their 
own inertia in revolving while the train is in motion, which is 
made use of to supply the power ag for closing the brake. 
For this purpose an eccentric, B, is keyed to one axle, which in 

ts revolution acts upon a lever, C, pressed against it by a 
spring, H, and also by its own weight. The eccentric lifts this 
lever once for each revolution of the wheel, and this motion is 
transmitted to the shaft, M, by means of a spring clip, E, and a 
ratchet wheel, F, so that for each revolution of the axle the 
wheel, F, moves through the distance of one tooth. The shaft, 
M, has at its centre a fixed drum, N, containing four powerful 
electro-magnets ; and a hollow shaft, O O, consisting of two dis- 
connected halves, is placed upon the shaft, M, so as to form two 
drums free to revolve arouud the latter unless prevented from 
so doing by the magnetic attraction of the electro-magnets 
placed in the fixed drum, N, opposite to the flanges, 1 1, of 
the loose drums, 0 0. As soon as these loose drums are made 
to revolve with the shaft, N, they wind the chains, 4 4, upon 
themselves, and thereby lock the wheels by means of the lever, 
2, which is acted upon by the chain. From this arrangement 
it will be understood how the brake is brought into action when 
wanted by closing the contact of one electric current passing 
round the electro-magnets in the fixed drnm, N, on the shaft, 
M. When no electric current exists, there is of course ro 
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DESIGNED BY MR. GEORGE ALLIBON, ENGINEER. 


connexion between the drum, N, and the loose drums, O O, and 
the chain is unwound from the latter by the weight of the lever, 
2. The above are, in fact, the principal elements of the arrange- 
ment, only for practical use it requires another electric apparatus 
to throw it out of gear when not wanted, as it would not do to 
let the levers and clips remain in constant action during the 
motion of the train, when the electric current used for locking is 
broken, The’ desired effect is obtained by another set of 
electro-magnets, K K, placed with their ends above the 
end of the lever, C, which presses upon the eccentric, B, these 
magnets being passed round by the second current, which it is 
in the power of the engine-driver to establish by means of the 
handle provided for the purpose. The magnets, K K, are 





placed between two vertical bars, I I, connected,to the loose 
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train instantaneously by locking all brakes and ringing all bells 
for drivers and guards to attend, and another electric apparatus 
is to be connected with this to show afterwards which passenger 
stopped the train, in order to enable the officials to make the 
parties responsible for stopping the train without sufticient 
cause. Whenever one carriage is uncoupled from the train, the 
wires, of course, break contact ; and there being no electric current 
the brakes cannot be made to act except by a special arrange- 
ment of somewhat more complicated character. It is there- 
fore advisable to have common brakes on the tender and on 
one or two of the vehicles in the train, to provide for emergen- 
cies of this class. The express trains on the railways which 
experimented with M. Acbard’s brake always had the usual 
tender brake, which, if used simultaneously with the electric 
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end of the lever, C; and which are attracted by the ends 
of the electro-magnets, K K, whenever the current surround- 
ing them is closed. The power of these magnets is greater 
than that of the spring, H, which presses the lever, C, 
down; and the latter therefore remains at its highest 
position, suspended by the magnets, and giving full clearance 
to the eccentric, B, to pass it during the revolution of the 
wheel without acting ,upon the ratchet wheels. The brake 
is then open, and ready for action whenever the suspending 
current is broken, and the first current closed. The action of 
the driver is thereby reduced to the turning of a handle. While 
the train is running, the current which keeps the lever, C, sus- 
pended is in constant action; bnt whenever the power of the 
brakes is required, the position of the handle is changed by the 
driver, the suspending current is broken, and, at-the same time, 
the circuit of the other current which acts upon the magnets in 
the drum, N, is closed, so that the wheels, in revolving, draw the 
chains for locking themselves until the full power. of the mag- 
nets is reached, when the drums, O O, begin to slip, still exert- 
ing the pressure required for locking the wheels. A tooth 
wheel, A, is fixed to the loose drum, O, and by this a lever, S, 
ae an alarm; is made to move and strike the bell, shown in 
ig. 1. ° 
_ Since this invention: was first brought out, several other most 
ingenious additions and improvements have suggested themselves 
to the inventor, and these were also reported upon by the mem- 
bers of the Fteneh , Academy of Sciences, and described by the 
inventor himself ‘in various pamphlets. A lever, similar to that 
of the engine-driver, is to be placed in each compartment, so as 
to place it within the power of every passenger to stop the 





brakes, produced an additional effect; but it was preferred 
by the attendants in most cases to use the electric brake without 
using the hand-worked brakes, and this is considered by the 
inventor and his friends, and by the savans of the French 
Academy, ample proof of the practical utility of this invention, 
deserving the gratitude of the nation. We believe that to er- 
plain the action of the Achard brake is to criticise it; and 
having done the first, we consider the latter as accomplished. 
There is, however, one thing to which we desire to draw the 
attention of our readers. It has been often proposed by 
dreamers who call themselves political economists to abolish 
patents, and to substitute a national tribunal for awarding prizes 
to inventors out of the public funds to repay them for the value 
of .heir inventions, which are thus. to be made public property. 
it is unfortunate that few of the advocates of such national re- 
wards will. be capable of drawing the conclusions which are to 
be drawn from the example given in this instance by the French 
Academy ; but to really practical men we desire to hold this 
fact up as a’ practical illustration of what we have to expect 
from a scientific tribunal judging of the merits of inventions. 


Tue Yorksuire Iron Trape.—The extensive additions 
of ironclads which the Government has decided to make to the 
navy are expected to prove a great benefit to the South York- 
shire iron trade. Many of the Government orders have hitherto 
been executed in the South Yorkshire district. Makers of 
railway material continue busy, especially in the heavy branches. 
At Sheffieki there is still a good demand for Bessemer steel for 
rails, and the furnaces are going night and day. 
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CYLINDER-TESTING APPARATUS. 


BY MR. ALFRED SACRE, MANAGER, YORKSHIRE ENGINE WORKS, 
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Tue Paris Exuisition.—The French postal anthorities, to 
meet the convenience of visitors and exhibitors, have decided on 
opening a special post-office in connexion with the Paris 
Universal. Exhibition. The employés will be selected from 
among gentlemen. speaking several languages. The special 
office will be opened in March. 











Tue Spanish NAvy.—No change has been made in the naval 
force of Spain for 1867. The Spanish fleet comprises six 
armour-plated frigates of the first rank, of 800 to 1000 horse 
power, and armed with thirty or forty heavy guns, nine screw 
frigates, carrying from forty to fifty guns, and the requisite 
number of corvettes, gun-boats, transports, &c. 





QUICK RETURN MOTION FOR SLOTTING MACHINES. 


BY SMITH, BEACOCK, AND TANNETT, LEEDS. 












TESTING LOCOMOTIVE CYLINDERS. 


In the course of the account of the works of the Yorkshire 
Engine Company, which ~~ in the number of this journal 
for the 16th of November last, we mentioned that Mr. Alfred 
Sacré, the manager of those works, had adopted the excellent 
plan of testing all his steam cylinders by hydraulic pressure. 
We now give an engraving of the arrangement employed for this 
pape. The cylinder to be tested having been bored out and 
aced at the ends, the latter are closed by means of wrought- 
iron plates, which act as temporary covers. The plates are held 
in their places by means of bolts —s from one to the other, 
along the outside of the cylinder, as shown in our engraving. 
During the process of testing, the cylinder is slung so that all 
parts of it are completely accessible for examination, and it is 
connected by a pipe with an ordinary hydraulic press pump 
worked bya sank on acountershaft, provided with fast. and loose 
sr and driven from the main shafting by a belt. The 
ydraulic pressure applied is 300 1b. per square inch; and it is 
found that this system of testing is 9 lbs use in discoverin; 
flaws.or unsound places, which would otherwise pass munoticed. 
As an aid to the production of thoroughly good work, the system 
deserves to be adopted at other engine factories besides the 
Yorkshire Engine Works, 















































QUICK RETURN MOTION. 

Mxssrs. SmirH, BEAcocK, AND TANNETT, the well-known 
tool-makers, of Leeds, are now adopting for their slotting and 
shaping machines, the arrangement of quick return motion 
shown in the accompanying engraving, this latter having been 
prepared from the drawings of a slotting machine supplied by 
the above makers to the Yorkshire Engine Company. The 
arrangement is as follows:—The toothed wheel on the crank- 
shaft, instead of being circular as usual, has one half of its cireum- 
ference only of a circular form, the other half being elliptical. 
The wheel is also shaped, as shown in the left-hand figure, so 
that the two halves revolve in different planes, and they thus 
gear with different portions of the driving pinion. This pinion 
has a width on the face twice as great as that of the wheel; and 
for one half this width it is of the usual circular form, and is 
concentric. with the shaft upon which it is placed. The other 
half is also circular; but it is larger in diameter, and is eccentric 
to the shaft, as will be seen by referring to the engraving. 
During the down or cutting stroke of the tool, that portion of 
the driving pinion which is of smaller diameter gears into the 
circular part of the wheel on the crank-shaft, and an uniform 
motion is thus imparted to the latter. During the return stroke, 
however, the eccentric portion of the pinion engages with the 
elliptical half of the wheel, and the crank-shaft is thus driven 
at an increased speed, due to the increase in the diameter of the 
driving pinion and the reduced effective diameter of the driven 
wheel. With the proportions shown in our illustrations, the 
pinion shaft would make two revolutions during the down stroke 
and one during the up stroke of the tool; and the arrangement 
is, we believe, found to answer exceedingly well. The slotting 
machine to which it is fitted is furnished with the usual cone 
pulleys for regulating the speed, and with self-acting feed 
— and a crank-plate adjustable for various lengths of 
stroke. 


THE PARIS EXHIBITION. 


On Monday last the great machinery gallery was nearly as 
empty as three weeks previously. Taoere was the horizontal 
pumping engine of Duvergier, of Lyons, fully = and nearly 
ready to take steam, if steam were at hand. Two or three 
other horizontal engines, by Farcot, we believe, were on the 
ground and partly erected, and another engine, by Boyer, of 
Lille, by no means the finest example of construction, had arrived 
Beyond these there was not a single piece of machinery, 
although the whole must be in by March 10th, and all ready 
for starting on the 28th of next month. On Mondays few 
Parisian workmen can be got to work, and we found hardly 
200 men on the works, The raised platform, 16} ft. wide, over 
the shafting, and which extends—only where broken by stair- 
cases and passages—around the whole circuit of the gallery, 
and in the middle of its width, is already found to greatly 
obstruct the view in the building. That the raised platform 
will be a popular promenade none can doubt, and it will no 
doubt afford an interesting coup d’wil, but as a part of the 
building it isa blemish, and, were it not for the value of the 
wall space, it would have been better had there been a raised 
platform over each side. 

The railway arrangements are well nigh complete, the 
Chemin de Fer du Ceinture having been carried up to a tem- 
porary station just outside the Champ de Mars, while rails are 
already laid through the park into the building, and the turn- 
tables, &c., are either in place or ready on the spot for placing, 
throughout the circuit of the machinery gallery. 

Close within the fortifications at Anteuil, and in direct rail- 
way communication with the Exhibition is the carcase of that 
unfortunate speculation, the projected permanent Exhibition of 
Art and Industry. The building is large, but roofless, and with- 
out windows in the great openings provided for them. M. 
Bassompierre, the engineer of the Chemin de Fer du Ceinture, 
some time since submitted a plan to the emperor for temporarily 
roofing in this building and making of it a temporary hotel for 
workmen, the arrangements for their comfort to be under proper 
regulations, but the proposal has not been acted upon. — 

A committee for the reception of foreign engineers is to be 
formed, and M. Perdonnet, the venerable railway engineer, is to 
be at the head of it. 


















































Krupr.—Krupp, of Essen, must be doing a roaring trade. 
No fewer than 2370 cast-steel cannon have been ordered from 
him by various Governments during the last few months. 

Prusstan TeLEGRAPHY.—The telegraphic administrations 
of Hanover, Holstein, and Sleswig have been amalgamated with 
the Prussian adminstration. A special rate which was levied 
by the adminstration of the Duchies of the Elbe for the transit 
of despatches between Prussia and Denmark is suppressed. 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1535, 8d.) Samuel Turton, of Heaton Norris, 
takes a patent for a combined scum and feed-pipe for 
steam boilers. The arrangement consists of a pipe 
furnished with a trough, or series of troughs, on its 
upper side, communicating with it by means of 
perforations. The pipe and troughs are arranged so 
that the tops of the latter are a short distance below 
the water-line and above the level of the tops of the 
flues or furnaces. The pipe is furnished outside the 
boiler with a three-way pany by which it can be placed 
in communication with either the delivery-pipe from 
the pumps or a waste-pipe, and can thus be used either 
for the admission of feed or as a scum-pipe. ‘This form 
of scum-pipe is not new, and the use of it for the ad- 
mission of feed is attended with disadvantages ; thus if 
the water-level happens to become low, the feed-water 
is delivered directly into the steam space of the boiler. 

(No. 1536, 10d.) Charles Theodore Julius, of Phi- 
ladelphia, U.S., patents the construction of anchors 
with jointed peed som the joint being so arranged that 
the two parts or arms are free to move to such an 
angle as to allow a cable to slide over them in the 
event of its becoming foul. 

(No. 1539, Sd.) Andrew Betts Brown, of 15, 
Cannon-street, patents a simple form of steam donkey 
pump, in which the crank-shaft passes into the steam 
chest, and works the slide valve belonging to the 
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steam cylinder by means of a crank fixed to the end of 


the shaft, the pin of the crank working in jaws cast 
at the back of the valve. 

(No. 1540, 10d.) Joseph Knight, of Pencardair, 
Carmarthen, patents an arrangement of railway signals 
to be worked by the trains themselves. Each train on 
passing a signal sets the latter to danger, at the same 
time liberates the signal previously passed. A number 
of arrangements for performing a similar end have 
been previously proposed. 

(No. 1548, 1s. 4d.) Jules Lecoq, of Le Mans, 
patents some arrangements of flax and hemp combing- 
machiney, which it would require the aid of drawings 
to deseribe. 


(No. 1544, 1s. 2d.) 


Constantine Henderson, of 43, 


Parliament-street, patents a method of forming girders 


of brickwork combined with metal. In one form of 
these girders a kind of flitch-plate is employed, this 
plate having secured to its ends skewhacks between 
which a flat brick or stone arch is turned. In another 
form the girders greatly resemble the brick roofs 
erected by Mr. William Clark, at Calcutta, and which 
we described at page 307 of our last volume. 

(No. 1545, 1s. 2d.) Joseph Beverly Fenby, of 
Birmingham, takes a patent tor improvements in locks 
and latches, which could scarcely be made clear with- 
out the use of drawings. 

(No. 1548, 8d.) Alexander Moncrieff, of Edinburgh, 
patents the system of mounting and working ordnance, 
which we fully described at page 382 of the first volume 
of this journal. 

(No. 1549, 10d.) Corey McFarland, of the Small 
Arms Factory, Smallheath, patents, as a communication 
from Charles Harris, of Springfield, U.S., an arrange- 
ment of cork-cutting machinery, which it would 
require the aid of drawings to describe. 

(No. 1550, 8d.) Nathan Brand, of Llion, U.S. 
patents machinery for making trowels, hoes, and 
similar articles by a rolling process, the rolls being 
provided with suitable recesses for forming the shanks. 

(No. 1552, 6s. 4d.) This is a patent taken by Désiré 
Alfred Dumins, Elmir Francois Flicoteaux, Edward 
William Niblett, and Manuel Leopold Jonas Lavater, 
of Paris, for improvements in water-closets, lavatories, 
&e. ‘This specification is very voluminous one, in- 
cluding sixteen sheets of drawings, and any description 
of the points claimed would require more space than 
we can devote to them. 

(No. 1553, 4d.) James Marsland Tankard and John 
Cockcroft, of Bradford, patent the application, betwixt 
the tube and the lifter plate of each cap-spindle, or 
stud, of the spinning-machines known as “ cap-frames,” 
of a glass washer in place of the metallic or wooden 
washers at present used, 

(No. 1554, 1s. 10d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents as a communication 
from. Robert Parks and John Armstrong, of Phila- 
delphia, U.S., a complete set of envelope and paper- 
bag-making machinery. 

(No. 1555, 8d.) Charles Ambrose McEvoy, of 28, 
Bedford-square, patents several forms of shells and 
fuses. 





(No. 1556, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents as a communication from 
Henry Clay Berlin and George Henry Jones, of New 
York, a machine for gumming and printing envelopes 
and wrappers, in which the gumming and printing 
operations are carried on ag cme 

(No. 1558, 8d.) James Hopwood, of Cheadle, 
patents improvements in the construction of “ temples ” 
for looms. According to this plan, the arms of the 
ordinary temple are arranged to fit the temple-rod 
loosely, so that the temple is free to vibrate with the 
cloth. An arrangement is provided for keeping the 
latter distended. 

(No. 1559, 1s. 4d.) William Lawrence, of 18, Corn- 
wall-road, Paddington, patents arrangements for 
“ growing” and drying malt and hops. The patent 
embraces apparatus for stacking the barley in thin 
vertical or inclined layers, and for supplying the latter 
with liquor, as well as for causing currents of air to 
pass between them. A form of drying-kiln is also in- 
cluded. 

(No. 1560, 1s. 6d.) This is another patent taken 
by William Lawrence, of 18, Cornwall-road, Padding- 
ton, and is for apparatus for treating worts. It would 
require the aid of drawings to describe the arrange- 
ment, 

(No. 1562, 10d.) John Loader, of Finsbury-market, 
patents an arrangement of lifting machinery in which 
an endless chain is employed in somewhat the same 
way that it is in Weston’s well-known differential 
pulleys. Instead of the two upper pulleys over which 
the chain passes being of different diameters, however, 
they are made of the same size, but are driven at dif- 
ferent speeds by means of differential gearing. 

(No. 1563, 6d.) Peter Righetti, of 12, St. Caterina 
dé Funari, Rome, patents a form of kiln for burning 
lime, in which provision is made for collecting the 
waste gases with a view of using them for heating 
purposes. 

(No. 1564, 4d.) Alexander Parkes, of Birmingham, 
takes a patent for the material which some time ago 
attracted considerable attention under the name of 
Parkesine. The compound consists of oil (by preference 
castor oil) converted into a plastic mass by treatment 
with chloride of sulphur dissolved in bisulphide of 
carbon, and mixed with cork-dust sawdust, &c. 

(No. 1567, ls. 6d.) Hugh Greaves, of Abingdon- 
street, Westminster, patents various modes of con- 
structing iron permanent way, which could scarcely be 
described without reference to drawings. 


PROFITS OF INDIAN RAILWAYS. 

Now that two of the Indian railway companies have 
declared dividends in excess of the guaranteed 5 per 
cent., it may be desirable to investigate the actual con- 
dition of those lines, and, from the reports of the 
directors, to draw some conclusions as to the probable 
ultimate results that may be obtained, in the way of 
surplus profits, from those undertakings. 

‘the Great Indian Peninsula Railway, in the six- 
teenth year from the actual commencement of the 
works, shows by its last report that the working of 
the line for the half year ending 30th June last has 
resulted ina surplus profit of 69,555/., after providing 
out of the net receipts for the guaranteed interest, 
amounting to 364,301/., of the same half year upon 
the whole of the paid-up capital of 14,443,4007. ‘The 
contract for the construction of the railway provides 
for one half of the surplus profit being applied in re- 
duction of interest already advanced by the Govern- 
ment, the other half being divisible among the proprie- 
tors. Accordingly, of the above surplus, 34,7772. 10s. 
has been applied to the reduction of the debt to Go- 
vernment, and, of the other moiety, 30,000/. has been 
devoted to the payment of an extra } per cent. for the 
half year on the entire capital, making the total divi- 
dend at the rate of 54 per cent. per annum, and 
1777/7. 10s. has been carried forward to the next half 
year’s account. As the directors remarked in their 
report, this event is the more satisfactory, as having 
arisen from the working of only 700 miles of open 
line, which, with the necessary equipment, is esti- 
mated to have cost 9,066,556/., the balance of capital 
raised, viz., 5,376,844/., being required for the 572} 
miles still under construction. If, then, we apply the 
net receipts for the half year—amounting to 423,996/. 
—to the capital expended on that portion of the line 
only which was open, and which consequently earned 
all the receipts of the railway, it will be found that 
the net receipts have amounted to rather more than 
9 per cent. per annum on the amount of capital 
actually employed. Few English lines can y 





| gavall favourable results with this, although they 


have an immense advantage owing to the length of 





time they have been established, the completeness of 
their various systems, and the more developed state 
of the commerce of the country in which they exist, 

Turning now to the East Indian Railway, which is 
the only other line that has as yet declared any dividend 
in excess of the guaranted 5 per cent., we learn from 
the last report of the directors, at the nineteenth half. 
yearly general meeting, that the working of the line up 
to 30th June last has resulted in a net profit of 
626,218/., as compared with 474,083/. in the corre. 
sponding half year of 1865. After providing for the 
guaranteed interest out of the net earnings, there re- 
mained a surplus of 108,073/., one moiety of which 
was appropriated to the payment of an additional 
dividend to the shareholders at the rate of $ per cent, 
per annum, and, after providing for certain other 
expenses out of that surplus, there remained 1000/. to 
be carried forward. This surplus balance, it was stated, 
would have been considerably larger if, as in the case 
of the Great Indian Peninsula and the other Indian 
railway companies, the whole of the railway materials 
carried on construction account had been charged at 
full tariff rates instead of at 60 per cent. of those rates, 
The total length of line sanctioned to be undertaken 
by the East Indian Railway is 1501} miles—namely, 
12764 miles of main line and 225 miles known as the 
Jubbulpore line. Of this only 1129} miles have as yet 
been opened, on which about 20,000,000/. has been ex- 
— out of a total paid-up capital of 25,000,000/. 

f, then, the net receipts for the half year, amounting 
to 626,218/., be considered, as is strictly the case, due 
to the capital outlay on the opened line alone, it will 
be found to be equivalent to an available dividend of 
rather more than 6} per cent. per annum on the 
amount of capital ecthlhy employed. 

Viewing, then, the foregoing as the results ob- 
tained from the as yet uncompleted systems of 
railway, it is not  umreasonable to expect that 
their completion will be attended with results far 
exceeding those now reported. The comparative ab- 
sence of roads leading to railways, and the consequent 
difficulties which in many places oceur to the convey- 
ance of merchandise to their stations, must hitherto 
have tended to keep back an incalculable amount of 
traffic which must otherwise have found its way thither. 
Railway feeders, as such roads are called, have, it is 
true, been constructed toa limited extent ; but in order 
fully to develop the traflic of the country, and to make 
the railways of India perhaps the most profitable lines 
in the whole world, a certain expenditure must be in 
curred by Government in order to provide for the free 
transit of the country’s produce to those great arterial 
lines of commerce. Hitherto the railway stations up- 
country have not been constructed with a view to ac- 
commodate any very extensive goods traffic, and the 
recent inability of the East Indian Railway to provide 
storeage accommodation for the vast amount of cotton 
which accumulated at certain points on the line, and 
their insufficiency of rolling stock rapidly to convey it 
to its destination, led to an almost complete break- 
down of its traffic arrangements. From the results of 
past experience it may confidently be asserted that the 
time is not far distant—even if it has not already ar- 
rived—when the several railway lines in India must be 
doubled throughout their entire length, and we would 
suggest that, on the score of economy, all new lines 
should henceforth be constructed double from the first. 
That several new lines will shortly be commenced there 
can be little doubt; schemes have been submitted to 
the Indian Government for several very important ex- 
tensions of their present railway system, and, until 
these and many others have been seriously undertaken, 
the country will fail to make such advances in pro- 
sperity as its well-wishers could desire. It has been 
somewhere shown, in a recent publication, that the 
exports of England have increased in proportion to 
the extent of her railway communications, and there 
can be no just reason to doubt that the same beneficial 
results would follow on the extension of similar faci- 
lities of communication throughout our Eastern 
empire. 








Croypon WATERWoRKS.—We mentioned last week that the 
North Moor Foundry Company had taken the contract for « 
steam-engine and pumps for the above waterworks, and we 
may now add that Mr. Lewis Olrick, of 27, Leadenhall-street, 
E.C., has taken the contract for supplying the boilers that are 
intended to drive this engine. A pair will be supplied, but only 
one boiler is to be used at a time, and they are to be of the 
class known as “ Field” boilers. Each boiler will be 8 ft. 2 in. 
high and 8 ft. 10in. in diameter, containing 95 ‘Field ” tubes, 
having a tube-heating surface of 120 square feet, and an area 
of grate of about 7 square feet. They are also to be supplied 
with D. K. Clark’s smoke-consuming apparatus. The con- 
sumption of fuel in “‘ Field” boilers of similar size, but doing 
rather more work than in the present instance, is 30 cwt. of 
coals of medium quality for 60 hours work. 
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INDO-EUROPEAN TELEGRAPH. 


Lievt.-Cotonet Go.tpsMip, Director-General of the 
Indo-European Telegraph, haying visited Constan- 
tinople on a tour in connexion with the working of 
the line, wrote to the Bombay Government, under date 
November 13th, as follows : 

“ Since arrival at Constantinople, on the 9th instant, 
I have observed that messages are dispatched hence to 
India which have been more than ten as on the way 
from London. It is, perhaps, right that the commercial 
public in India should be made acquainted with the 
circumstance that the real cause of delay in the trans- 
mission of their telegrams does not rest so much with 
the defective working of the Asiatic lines as in the 
European system. As I have before fully explained, 
direct Government interference is only exercised east 
of Constantinople, thus: for 1800 miles of land in 
Asiatic Turkey, under convention with the Ottoman 
Government ; for 1200 miles by sea, under the im- 
mediate control of British officials. The result may be 
ascertained in the accompany detailed statements 
prepared by Mr. Courtenay. would call especial 
notice to the facts, first, that the average time of 
despatch of 731 messages to India from Constanti- 
nople, in July (the month last estimated), is only three 
hours ; and, secondly, that no less than 50 per cent. of 
the whole number of messages despatched from Con- 
stantinople, in July, Angust, and September last, has 
passed over the entire extent of Asiatic a direct 
to the Persian Gulf. As regards the present delays I 
will enter into no further particulars than to state that 
they are now the subject of minute attention, and that I 
have every hope of applying, ere long, a remedy to the 
evil. Major Champain and I have been very recently 
in personal communication with the several heads of 
the telegraph administrations in Paris, Berlin, and 
Vienna; and arrangements are now in progress to 
obtain, if possible, such facilities of despatch for Indian 
telegrams as may render the traflic in Europe at least 
equal to that of Asia in speed and regularity.” 
Statement showing the number of messages passing through 

Constantinople during the nine months ending 30th Septem- 

ber, 1866: 








To India. FromIndia. Total. 
January ... «- 820 1174 1994 
February... ee §=— 992 1008 2000 
March ... ee 1212 1220 2432 
April... pie: 1172 2989 
May ooo ee 1947 1089 3036 
June... oe 1343 1251 2594 
iets | 988 1719 
August ... ac. wae 807 1454 
September ooo ©6944 970 1914 

10,453 9679 20,132 


Statement showing the deJays between Constantinople and 
Kurrachee, and vice versa, during the seven months ending 
3ist July, 1866 ; 





























To India. From India. 

i) z= & ep o £ 

eiei ss | Ele ZB 

= < n = < 7) 

ad. h. | d. bh. d. h. | d. h. 

January ...| 6 9 | 2 41] direct | 8 22 | 212) direct 
February...| 2 10 | 0 13 | Lhour | 2 13 | 0 10 ‘“ 
March ,..... 518}1 3] direct | 323 |1 5 ‘ss 
April ......) 3 3 | 0 19 ” 515;1 0 ai 
May .....000 310) 0 8 ” 8 7] 2.12 al 
June ......| 3 10 | 0 15 ” 6 4/112 a 
Faby sorscsses 015|0 3 ‘ 3 71010 wt 





From the foregoing statements it will be observed 
that, during the period under review, the longest time 
occupied by any message between Constantinople and 
Kurrachee was 8 days 22 hours, and that the greatest 
average time in any one month was 2 days 12 hours; 
so that whatever complaints may arise regarding the 
delay of messages between England and India, the 
blame would appear to rest pretty equally between the 
Continental end Tard Mnnopone systems, notwithstand- 
ing the assertions to the contrary by the Director- 
General of the Indo-European line; for whilst, as he 
states, messages have been more than ten days on the 
way from London to Constantinople, the statements 
appended to his letter show that messages have also 
been more than eight days on the way from the latter 
place to Constantinople. The employment of a more 
efficient staff will doubtless be found the true solution 
of the difficulties attending the working of the Asiatic 
lines, whilst it is not improbable that many of the 
obstructions at present existing throughout the 
European system might be removed by the sub- 
scription by England and India to the terms of the 
Paris Telegraphic Convention, by which, we believe, 
all the continental telegraphic systems are now regu- 


lated. Considering the direct interest which both 
England and India possess in a speedy through com- 
munication, it is somewhat difficult to understand the 
motives which caused them to abstain from joining the 
Paris Convention in the first instance. 


THE CHANNEL FERRY. 

HABITUAL voyagers, hardened to the sea, may speak of the 
little Channel steamers as “‘ good boats;” but for the great 
majority of travellers, with whom even half a gale of wind or 
a heavy ground swell off Dover or Calais is fraught, not only 
with misery, but with some degree of terror, these conveyances 
are simply abominable. ‘Terror, we say, for when the vessel, 
poising for an instant, then plunges headlong, as if she were on 
her way to the bottom, and the avenging waves come.crashing 
over the frail side with the mingled roaring and hissing of a 
cataract, and every beam quivers, and every plate in the hull 
seems strained to its utmost, there may well arise the feeling of 
anxiety in even the most disciplined mind, and this but corre- 
sponds to deep fear, however concealed, in commoner natures. 
It is then that the thinking man realises with what tremendous 
forces human skill has to grapple, and how the least oversight 
or neglect may bring instant disaster and death. It is then 
that we realise how high above mere trade considerations 
should be the art of steam shipbuilding; how everything 
should be done for safety, irrespective of cost and commercial 
competition. But apart from this great question, and we will 
not deny that the Channel steamers have done worthily, the 
much less important but far more obtrusive question of comfort 
demands the best consideration of the railway authorities con- 
trolling our across-Channel communications. In the severe 
wind of Wednesday morning, a wind which laid low many a fine 
tree on shore, we crossed in the Maid of Kent, with a full cabin 
of passengers, although, luckily, there were but two ladies on 
board. The utter misery of the huddling wretches below was, 
perhaps, only a trifle worse than the partial misery on deck. 
Why should there not be boats of twice the length and three 
times the breadth, which, although worked at a greater cost, 
would nevertheless earn far more passage money, Only increased 
accommodation is required to secure increased profits in steam- 
boating, as in hotel keeping and in many other undertakings 
dealing with the public comfort and convenience. We require 
merely larger, and especially wider boats, even if increased 
width requires greater engine power to drive them, and the 
cabins and saloons should be lofty and above the water line. 
Such boats need draw no more water than the present, as may 
be seen by referring to the magnificent steamboats which have 
plied for years on the American waters, and which are only 
giving place, year by year, to others of still greater splendour 
and convenience. In these great vessels, which are often 
thronged with many hundreds of passengers, sea-sickness is 
almost unknown. When shall we have something a little like 
them ? 





AMERICAN RAILWAY TRAVELLING.—The laying of a third 
rail on the Canada Great Western Railway has just completed a 
route of uniform gauge between this city (Chicago) and New 
York and Boston. ‘The inaugural train introduced us to some 
luxurious novelties of travel. Among them was a hotel car 
with a little kitchen. At each seat tables can at once be put up, 
and on the passenger touching a bell-cord a servant at ati 
responds with a bill of fare, from which the traveller selects 
such edibles as best suit him, and is presently enjoying all the 
comforts of an admirably cooked and served meal while going at 
the rate of forty miles an hour. Two palace sleeping-cars, the 
Mayflower and the City of Detroit, also went through without 
change. Each contains six sofas and twenty-six seats. The 
finest of Wilton carpeting covers the floor; the woodwork is all 
black walnut, carved and inlaid with gilt; windows and ceiling 
are ornamented in the Moorish style; mirrors hang opposite 
each seat; tables for eating, writing, and playing are ready at 
hand; curtains made to order and imported cover the windows, 
and the room in the daytime resembles an elegant parlour. But 
when night comes on, a few moments change the scene, 
and luxurious beds for sixty-four people appear, with 
costly hair mattresses and pillows, and clean — abso- 
lutely clean—sheets and coverings. In the morning each 
passenger is handed his separate towel, hot and cold water 
are ready in convenient wash-rooms at each end, and 
he finds himself refreshed and comfortable hundreds of miles 
from where he retired to rest in this flying hotel. An even and 
gentle heat is diffused from one of Westlake’s heaters beneath 
the floor, and pure ventilation is effected by openings below, 
through which the air is brought in pipes from the roof, and 
diffused through the car, escaping from the ceiling when found 
to be impure. All the metal work inside is plated with silver, 
and a bright light is diffused at night from great lamps pendant 
from the ceiling. ‘The cars run on two trucks of eight wheels 
each, and the motion is so smooth that a person can easily write 
while going at full speed. These cars are among the wonders of 
this rapid age-— Western Railroad Gazette. 

Tue Miptanp Rattway.—The New Mills extension, form- 
ing part of the new route between Loudon and Manchester, was 
opened on Friday last, its opening having been delayed by heavy 
slips in November last. ‘The Dove Holes tunnel, 2} miles long, 
is an important work through limestone rock. ‘The steepest 
gradient is 1 in 90, and the new route thus opened to Manchester 
is 2} miles shorter than by the London and North Western, and 
about 15 miles shorter than by the Great Northern. 

American PouiricAL ENGINEERING.—Engineering con- 
tracts are dealt with in New York like other contracts. <A bid 
is obtained for wrought-iron work at a low price, with the under- 
standing that the engineer shall modify his design after the 
contract is;let, so that it shall be executed in cast iron, for which 
the tender was very high, but which was accepted in the belief 
that but a small quantity would be required., In this way the 
cost of an iron bridge in ; Sas York, estimated at 300,000 dollars, 
has already been carried to more than twice that sum, while 7: 

e 





wards of 250,000 dollars worth of work ‘yet remains to 
finished. 





NOTES FROM INDIA. 

Ir is stated that a new dock of large dimensions is 
to be constructed in Calcutta by Government, as vessels 
of the largest size cannot enter the Kidderpore Dock 
except during the three months of the year when the 
river is high. 

The new railway bridge over the Jumna, on the 
East Indian Railway, was to be opened for traffic on 
New Year’s-day. 

Dr. Stewart, Conservator of , Forests, in the Punjab, 
has been directed to proceed again to. Cashmere to 
complete his inspection of the forests of that territory. 

Sir Bartle Frere has gone on a farewell visit to 
Sindh, the result of which will probably be the vigorous 
resumption of operations for the improvement of the 
harbour according to Mr. Walker’s original plans. 
Colonel R, Strachey has also gone up to Kurrachee on 
a tour of inspection; that officer, when in Bombay, 
visited every reclamation along the foreshore of the 
harbour from Colaba to Mazagon, and walked over the 
ground to see the work done and in progress. 

The differences between the Bombay Government 
and the Back Bay Reclamation Company have been 
amicably arranged. The company has relinquished its 
claim to wharfage rights along the whole foreshore of 
Back Bay, from Chowpatty to the point in Colaba at 
which the railway enters Back Bay, retaining only a 
right. to those portions of the land already reclaimed 
which the Government does not require for the railway 
and for the carriage-road which is to run outside the 
line from Colaba to the bottom of Malabar-hill. On 
the other hand, the company obtains the very valuable 
concession of the ground at Colaba, on the harbour 
side, with all the wharfage rights, which are of very 
considerable importance. In consequence of the re- 
nunciation by the company of all its prior claims to 
wharfage rights and other concessions in Back Bay, a 
claim has been put in on behalf of the municipality, 
that if any scheme for making use of Back Bay for 
commercial purposes, or for docks or piers, be pro- 
jected, the municipality shall be entitled to a conces- 
sion in preference to any other public company. 

The Great Indian Peninsula Railway over-bridges 
— has been disposed of. * Government is to find 
the land, and the railway company, the municipality, 
and the Elphinstone Land Company to share the cost 
of construction. 

The death-rate in Bombay for the past six months 
has not exceeded from 14 to 19 per 1000 of popula- 
er shows a very satisfactory state of the public 

realth. 


BALANCED SLIDE-VALVES AND THE 
BAND-SAW. 
To rue Eprror or ENGINEERING. 

Sir,—In Enercerine of January 25, you give engravings 
of “ Balanced Slide-Valves,” as used on the Great Western 
Railway. I do not know at what precise period Sir Daniel 
Gooch may have first introduced the balance piston, but you 
will find that my father, Mr. John George Bodmer, patented 
this apparatus in 1834, patent No. 6616. 

Referring to a paragraph headed “ Band-Saw for Iron” in 
your impression of February 1, I beg to direct your attention to 
Mr. Bodmer’s patent, No. 9899, of 1843, Sheet 2 of drawings, 
Figs. 23 and 24. I would by no means be supposed to under- 
rate Mr. Perrin’s merit in actually making and working band- 
saws, but I certainly never heard of this kind of saw being 
known previously to the date of Mr. Bodmer’s patent. 

I am, Sir, your obedient Servant, 

Newport, Mon., Feb. 4, 1867, R. BopMEr. 


THE RIFLE COMPETITION AT VIENNA. 

THe extensive trials of breech-loading guns at Vienna, 
which have led to the adoption of the Remington gup—not for 
actual service, but for a practical trial on a limited scale—pre- 
sent many points of interest. As stated in our previous notes 
upon this subject, the contest virtually was between two systems 
of guns only, viz., the Remington and the Peabody rifle, since 
the great numbers of other breech-loading firearms, comprising 
some of the most celebrated types, which were tried at the same 
time, have been found decidedly inferior to either of the above- 
named guns. With regard to the tests gone through by 
the Remington and Peabody guns, the following is an abstract of 
the official report made by the Archduke William, the president 
of the commission specially appointed for these trials, to the 
Emperor of Austria. 

The results of the trials made for testing the breech-loading 
arm on Remington’s improved system were as follows: 

The trials of the Remington gun, marked No. 1, had for their 
principal object the testing of the breech with regard to its adapta- 
tion for military purposes, and with regard to its efficiency an | 
durability under the different circumstances occurring in wartarv. 

The trials commenced on the 20th September, 1866. The 
gun fired 60 rounds with the heaviest cartridges present, i.c., 
containing 75 grains (English) of powder; 40 rounds with car- 
tridges of 60 grains of powder against a target 300 yards dis- 
tance; and 40 rounds with 60 grains of powder fired for 
rapidity. 

With these 140 rounds there was no fault.of any kind. Thi 
breech acted perfectly. The accuracy, as shown by the target 
(Fig. 5), was found very good ; and, in firing for rapidity, thirteen 
shots were fired per minute. The gun, having been taken apart 
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after this trial, showed no signs of wear in any part of its 
breech. It was put together without cleaning any of its parts, 
and preserved for further trials. 

Second trial, 21st eed 1866. The firing for testing the 
durability of the breech was continued with cartridges of sixty 


grains. 

Eighty rounds were fired in one continuous series. One car- 
— split lengthways without causing any difficulty in opening 
the breech, and without covering the latter with dirt. The 
barrel having then been cooled by cold water poured through it, a 
further number of thirty rounds were fired, after which car- 
tridges of 45 grains were used, with which 304 shots were fired. 
The barrel was cooled after each series of rounds by running 
cold water through it; and at last, after having fired 414 
rounds, the whole gun, including the breech, was made wet, 
and left in that state to ascertain the influence of rust upon the 
working parts. 

Third trial, 22nd September, 1866. The gun, left in a wet 
state on the previous day, was taken apart and examined. 
All parts of the breech and lock were thickly coated with rust, 
but the working of the breech was not interfered with. The 
gun was put together without cleaning, and the trials continued 
in that state in order to establish the influence of rust covering 
the breech and lock upon the firing of the gun. 

It was decided to fire 2000 rounds in all with this gon. Of 
these, six rounds were fired to measure the force of recoil in a 
special apparatus. The mean recoil was 48 pounds. 

Thirty-two rounds for rapidity, without taking aim, were made 
by an expert shot in 1 minute 52 seconds, giving seventeen shots 
per minute. Thirty-four shots were fired in succession after 
having covered the whole breech with road dust, and iifty 
rounds after that without any difficulty occurring. 

The gun was thereupon covered with dust again, and left ex- 
posed to the influence of damp air during one night. On the 
28th September, 1866, the gun was examined, and it was found 
impossible to set the hammer at full cock. Having been taken 
apart, it was found that some sand had lodged itself between the 
breech-piece and the spring acting upon it, which caused the 
above-named obstruction. After removal of this sand, but with- 
out any further cleaning of the breech, the gun was put to- 
gether, and its action was again perfect. 

The trials were continued. Ten cartridges, which had been 
previously kept under water for a quarter of an hour, were 
fired without missing, and eight were fired at a wooden box 
filled with cartridges. Theeighth shot hit the box, and entered 
through its side. Of the 260 cartridges contained in the box 
five were exploded, and the lid of the box thrown off thereby. 
Of the rest, ten cartridges were squeezed in and spoilt, and 
twenty-six were blackened outside; all the rest remained in- 
tact. 

After completing the number of 2000 rounds, seven cartridges, 
having their ends purposely filed through and cut in different 
places, were fired in order to ascertain the effect of the es 
gases upon the breech in case of bursting of cartridges. The 
gun was for that purpose inserted ina rest. Five of the car- 
tridges burst i" and an escape of flame was observed at the 
breech, but the latter was not injured or thrown open. 

The final examination of all —_ showed no perceptible wear 
of any of the parts of the breech and lock, the same having re- 
tained their original solidity and freedom of movement. 

The results of the trials with the breech-loading arm, “ System 
Peabody,” were as follows: 

The firing for accuracy in the first series was commenced on 
the 18th September, 1866, and consisted of 

32 shots at a target, distance 300 yards 
oa . # » 600 

The results obtained are shown in the accompanying diagram 
of target, Fig. 4. 

With reference to firing for rapidity, trials were made both 
aiming from a rest and from the shoulder without a rest. 

In the first manner fourteen shots in one minute were fired, 
the cartridges having been placed on a table near the marks- 
man. Of these shots nine bullets struck the target, the latter 
being 8 feet square. 

In firing from the shoulder, thirty-two shots were fired in two 
minutes. The cartridges in this case were also placed on a 
table. 

Besides the 108 shots above referred to, the followmg were 
fired from the Peabody gun solely for the purpose of testing the 
breech. 

24 shots in 1 series on the 18th September; 
R 5 29 
160 ; » Of 32 rounds on 21st Sept., 1866 ; 
” ” ” 

150 , 5 » ” on 22nd Sept., 1866. 

The firing in the single series was continued without intermis- 
sion, and the pauses between the series were only long enough to 
enable the gun to cool. During these 401 rounds, as well as 
during the 108 before mentioned, or together 509 rounds, the 
breech operated perfectly well, and had completely retained its 
easy movement, although the gun had not been cleaned during 
the whole course of the trials. In short, no difficulty or ob- 

jection had presented itself during the various series. The 

h apparatus performed its functions with perfect efficiency, 
only when loading it was necessary to insert the cartridge com- 
pletely into its chamber, as otherwise the closing of the breech 
would be impossible, and the cartridge would be liable to be de- 
formed in case the breech-piece should be brought up with a 
violent motion. Of the 509 shots mentioned, there was one 
misfire, but this cartridge also exploded after having been 
slightly turned in its chamber. The cartridge cases were not 
injured by firing, and no escape of gas took place. After the 
fourth day of the trials the gun was taken apart and examined ; 
some rust was found on the barrel, and a deposit from the 
powder-smoke in some parts of the breech; but the easy 
movement of the breech apparatus was not in any manner 
affected. The gun was now cleaned, and firing with car- 
tridges purposely injured was commenced in order to learn 
the effect upon the breech consequent on the bursting of a 
cartridge case, and the danger to the marksman to be ap- 
prehended from the escape of gas. To this end the gun 
was screwed on a rest, and two shots were fired with car- 
tridges which had been filed and slightly split. The effects 


” 





of these shots were that the base of the cartridge was almost 
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entirely torn off: the gas escaped upwards, downwards, and rear- 
wards, tore and scorched a paper which had been adjusted over 
the breech, and about 4 or 5 inches from it, and would have 
seriously injured a marksman. The breech, however, remained 
without any injury, and was covered only with a slight deposit of 
powder-smoke. 

In measuring the recoil in the measuring ‘apparatus, five 
rounds showed a mean of 41.6 pounds. 

During the further trials, a quantity of dirt was thrown into 
the breech. After each time the breech opened with somewhat 
more difficulty than usual, but at the second or third round it 
recovered its regular easy movement. During the first series on 
this day, tests were made to prove whether, if the cartridge be 
inserted while the hammer is down, the cartridge will not 
explode upon closing the breech. This did not take place. ° It 
was also found admissible and without danger to fire the gun at 
exactly the same moment that it was closed.. The gun, out of 
which 1750 shots had now been fired, was again covered with 
dirt, and was exposed to the damp night air until the following 
= continuing trials, namely, on the 22nd of October, 
1866. 

Upon examining the Peabody gun which had been left in the 
condition above described, it was found that although the breech 
was partially covered with rust, and completely clogged with 
dirt, it was still capable of performing its functions with perfect 
efficiency, though a somewhat greater force was necessary to 
operate it. Very satisfactory resnits as to accuracy were 
obtained. 

Upon = | the gun apart, and examining it after 1882 rounds 
had been fired, no alteration or injury of any part of the breech 
could be discovered. 

With this trial the tests with the Peabody gun were concluded, 
and they show that, with good cartridges, it has proved itself 
well adapted to military service. 

The two guns reported upon as above are represented in the 
Figures on page 138. Figs. 1 and 2 are longitudinal sections 
through the breech of the Remington gun. Fig. 1 represents 
the position of parts after firing, and Fig. 2 when open and 
ready for loading. The barrel is screwed into the breech- 
piece, through which pass two strong bolts, b and c, upon 
which the breech-block, B, and the hammer, C, hinge. In 
order to remove the empty cartridge-case out of the chamber, 
which is in the rear end of the barrel, the hammer must first: be 
cocked. The breech-block is then drawn backwards, and as- 

sumes the position shown in Fig. 2. By this movement of the 
breech-block an extractor, situated in the inside of the chamber, 
is operated, which draws the cartridge-case slightly, whereupon 
it may easily be be removed with the fingers. The following 
cartridge may then be inserted, and the breech-block pushed 
forward to its proper position. To hold it in this position the 
lever, D, acting upon the pin, d, and held in its turn by the 
spring, ¢, is applied, and falls into a notch in the breech-piece. 
In the breech-block itself is the pin upon which the hammer 
strikes for exploding the cartridge, and the hammer is operated by 
the main spring as shown in the drawing. As the hammer de- 
scends, its forward surface from its peculiar circular construction, 
collides with the rear surface of the breech-piece, and it also 
acts as support in resisting the reaction of the discharge. 

Simplicity of construction is the principal advantage offered 
by this gun, but there are many points in it to which objection 
may be taken on theoretical grounds. The results of the trials 
in Vienna seem, however, to have been considered more con- 
elusive than any arguments which may have been brought for- 
ward against the Remington ~ le. The Peabody gun is 
represented in section in Fig. 3. We refer our readers to a com- 
plete description of this arm, oes: on page 13, vol. ii., of En- 
GINEERING. The reports of the trials in Vienna prove that this 
| is in no way inferior in construction or performance to the 

emington, the difference in favour of the latter being a smaller 
number of working elements, which, however, may be only an 
apparent advantage after all. 


INSTITUTION OF MECHANICAL ENGINEERS. 


THE twentieth anniversary meeting of the members of this 
Institution, was held on Thursday, the 31st of January, in the 
lecture-theatre of the Midland Institute, Birmingham; John 
Penn, Esq., president, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes 
of the previous meeting, the annual report of the council was 
then presented, which showed the very satisfactory progress of 
the Institution during the past year, and its highly prosperous 
condition, with a large increase in the number of members ; refer- 
ring also to the large and important annual meeting held in 
Manchester last summer. The annual election of officers then 
took place, John Penn, Esq., being elected president of the In- 
stitution for the ensuing year. A number of new members 
were also elected. 

The first ‘paper read was a “ Description of the Paying-out 
and Picking-up Machinery employed in laying the Atlantic 
Telegraph Cable ;” by Mr. George Elliot, of London. The ob- 
jects aimed at in the Atlantic telegraph cable expedition of 1866 
were, Sage the laying of a new cable across the Atlantic, and 
secondly, the recovery and completion of the one commenced 
and lost in the unsuccessful attempt of the previous year. The 
cable to be laid was coiled in three circular wrought-iron tanks 
built on the main deck of the Great Eastern, and was kept 
covered with water during the whole time of the laying, 
80 as to prevent depreciation of the gutta-percha coat- 
ing, and affording an effectual means of constantly testin 
its electrical condition. In paying out the cable, it was posed 
first over a series of six deep-grooved carrying wheels, called 
the jockey gear, and was pressed down into the grooves of the 
wheels by weighted jockey rollers, the wheels and rollers being 
all fitted with friction brakes. The whole of the jockey rollers 
could at any moment be simultaneously lifted off the carrying 
wheels, so as to let the cable slip freely through the grooves, in 
the event of its ever being necessary to let the cable run in 
order to ease the tensile strain upon it. The jockey gear thus 
served the purpose of giving a preliminary frictional hold upon 
the cable during the paying out; and the cable then pods 
the main friction dram, round which it was coiled four times for 
obtaining a firm hold upon the cable. On the shaft of the 





drum were the two main brake-wheels, rendered self-adjusting 
in their action by the arrangement invented by the Iate Mr. 
Appold, and employed in each of the previous expeditions of 
1865 and 1858 ; a weight is suspended from the friction strap, 
and the two extremities of the strap are attached ta»a lever at 
different distances from the fulcrum, so that whenever the 
friction strap is carried round in the slightest degree. by in- 
creased friction of the brake, thus overlifting the weight, the 
obliquity of the lever slackens the strap and allows the weight 
to fall back to its proper position. The whole effect of the 
friction brake could at any instant be taken off the main 
drnm, by a handwheel relieving the friction strap of the sus- 
pended weight by which it was tightened. Two of these main 
winding drums were provided as a precaution, but only one of 
them was actually employed in laying the cable. A coupling 
arrangement was also provided for connecting the winding- 
drum through spur gearing to a pair of trunk’ engines, so that 
the drum could be employed at any time for hauling in the por- 
tion of the cable already paid out, should any fault occur re- 
quiring such an operation; and this constituted one of the most 
important improvements over the arrangements of 1865, when 
it had been necessary to hand the cable along the side of the 
ship from the paying-out machinery in the stern to the picking- 
up machinery in the bow, on any occasion of requiring to haul 
in the cable; and it was during this hazardous process that the 
cable was broken and lost in the former expedition. On leaving 
the winding-drum, and before passing over the stern into the 
sea, the cable was carried over a pair of wheels, midway between 
which was a weighted pulley bearing upon the top of the cable, 
and guided in a vertical framing; this Sane’ the dynanometer, 
indicating upon a scale the tensile strain on the cable at each 
moment by the degree of deflection of the cable under the loaded 
pulley. ‘The total length of cable paid out was 1851 miles, and 
the time occupied in making the distance of 1669 miles from 
shore to shore was fourteen days. 

The new cable having been successfully laid, the next object 
was to recover the end of the cable lost in the previous year; 
and after splicing it to the additional length of cable brought out 
for the purpose, to complete the laying of the old cable. The 
picking-up machinery in the bow of the ship was made of much 
greater strength than the paying-out machinery, on account of 
the extraordinary weight and strength of the grapnel-rope em- 
ployed for raising the lost cable, the breaking’ strength of the 
rope being as much as thirty tons. The exact line of the sunk 
aie having been marked by a a—_ of buoys, ‘placed at a 
considerable distant apart by nautical observation, the ship was 
then made to pass slowly across the line of the cable, dragging 
the grapnel-rope; and the hooking of the cable in a depth of 
two miles of water by the large five-pronged grapnel at the end 
of the rope was ascertained with sufficient certainty from the 
increase of strain indicated by the dynamometer. After several 
unsuccessfu] attempts to recover the cable, in one of which it 
had been actually raised to the surface of the water, it was 
again hooked and raised 900 fathoms from the bottom, and then 
buoyed there; after which the Great Eastern hooked the cable 
again a few miles to the westward, and at the same time the 
Medway hooked it still further west, Both vessels then began 
hauling the cable up, and the Medway broke it at a depth of 
about 300 fathoms, so that the Great Eastern had then a loose 
end for raising to the surface, and the strain on the cable was 
much reduced immediately. ‘The recovered cable having then 
been tested and spliced, the laying of the remaining 680 miles 
required to finish the. original cable was»proceeded with and 
successfully accomplished. » Drawings were exhibited to the 
meeting of the several machines employed in the paying out 
and picking up; and’also speciméns of the new cable of 1866, 
the recovered cable of the previous year, and the grapnel-rope, 
together with the original charts of the laying and picking up, 
which were lent for the occasion by the kindness‘of Captain Sir 
James Anderson. * | hilar ; 

The next ‘paper was “ On the Composition -and. Durability of 
Locomotive Boiler Tubes in reference to Coal Burning ;” by ‘Mr. 
George A. Everitt, of Birmingham. The question of coal burn- 
ing in locomotive engines, and its consequent action on the cop- 
per fireboxes and brass tubes, although one upon which great 
diversity of opinion prevails, has drawn attention to the import- 
ance of ascertaining the best alloy of brass for the tubes, and 
also to the necessity of overcoming the difficulties so often ex- 
perienced from the copper firebox plates being of hard or brittle 
quality. A simultaneous deterioration has also been noticed 
in the quality of the copper sheathing of ships’ bottoms, 
the durability of which at the present time]is far inferior to 
what it was several years previously. The explanation in each 
case appears to be that the quality of copper known as best 
selected, which is obtained by skimming off the upper surface 
or purest portion of the melted metal in the smelting pro- 
cess, has of late years been so much in demand, that, the skim- 
ming is ‘now: carried too. far; -whereby the~take copper left 
behind, from which the copper firebox. plates for locomo- 
tives and .the sheathing ; for. ships’. bottoms. are. made, is 
seriously deteriorated -in quality. . Recently. a system of test- 
ing the best selected copper, has been introduced with advan- 
tage by. the.Admiralty, and. also ame in the manufacture 
of locomotive tubes, a. prescribed alloy. of the copper with 
zine being required. to come up toa fixed standard of. tensile 
strain, and to exhibit,a fracture [presenting a, silky appearance 
in texture, which cannot be obtained with any but a superior 
quality . of. best. selected one. The. practice has also been 
adopted for several years on the Freneh. railways, and . to some 
extent in this country,,of employing an.alloy,of brass for the 
boiler tubes containing a higher proportion of copper than for- 
merly, which is believed «to be beneficial as ,regards. the 
durability of the.tubes, particularly in resisting the action of 
sulphur in coal-burning engines with, bad,coal. .The increased 
ductility arising from. the, larger . percentage of ; co may be 
expected. to admit. of some reduction in.. the. thickness : of 
tubes, and consequently in their first cost, without’ diminishing 
their durability ;,and the thinner tubes, offering: less rigidity, 
will have an advantage in reference to ,the difference of. expan- 
sion between the iron boiler shell and brass tubes of locomotive 
or marine, engines. Specimens were exhibited, of brass boiler 
tubes flanged over cold, to show the. ductility of the metal 
containing the higher proportion of copper now employed for 
the purpose, and also samples of the standard test bars that had 


been subjected to the prescribed test of tensile strength, and 
showed the required silky appearance in the fracture when 
broken across. 

The meeting then terminated. 

In the evening a number of the members and their friends 
dined together, in celebration of the twentieth anniversary of the 
Institution. 








BALANCED, SLIDE VALVES. 
To, tHE Eprror or ENGINEERING. 

Srr,—I enclose. you (& propos,to, your article on. Balanced 
Slide Valves) pen-and-ink sketches of: two arrangements for 
relieving the pressure. :The first was designed: many’ years 
ago, and was intended to ‘avoid the extremely rapid motion 
of the balance pistons connected direct to the back of the slide, 
as in the Great Western.enginess illustrated last week. It 
would bave the same fault of rapid wear of the joints, but the 
piston would be completely at rest, and, if provided with ad- 
justments for wear, a flexible plate might be substituted for it. 
The piston would require only one-half the area that it would 
if connected direct to the valve. The second plan is founded 
upon Mr. Wilson’s admirable valve, but the arrangement is re- 
versed, i.¢., whereas Mr. Wilson has a non-adjustable valve with 
adjustable faces, I propose fixed faces with two common slide 
valves tied back to back by adjustable tie-bolts. 
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This arrangement provides, as Mr. Wilson’s does, for perfect 
balance; but I believe it would be found to be in general the 
most convenient arrangement of faces for partially balanced 
valves, such as Howe’s, which is one of the best, if not the best, 
of its class, and which could easily be substituted for the valves 
shown. - In these days, when people patent every little detail 
which happens to occur in their practice, it may be as well to 
claim credit for things which otherwise would hardly be worth 
notice. I may, therefore, mention that the machine for drilling 
between wheel-spokes, which you illustrated in one of your 
early numbers, was designed by me. It was made in the end of 
1849 or beginning of 1850. Its chief merits consists in its 
cheapness and a requiring no high-class workmanship. 
It has done a great deal of work. : 

I remain yours faithfully, 
Epwarp REYNOLDS. 


River Don Works, Sheffield, Jan. 31, 1867. 





THE CHANNEL RAILWAY. 
To THE Epiror or ENGINEERING. ao 

Str,—Though your leader, last week, on the above subject is 
clearly against my project, I prefer it to the faint praise of the 
careless critic, or even to the laudations of some who are less 
qualified to approve or to condemn. I have devoted six years 
of my life to my project for connecting our railways with those 
of France, and it is my present intention to persevere until a 
Channel railway be undertaken on somebody’s plan. Sono one 
could ‘render me a greater favour than he who could prove that 
the project to which I am devoting my, time and energies is im- 
practicable. You say, ‘“ We ‘have considered «Mr. Chalmers’s 
“ scheme very carefully, and with a sincere desire to recognise its 
“ merit if possible, but we. have been forced 'to the conclusion that 
“it is as impracticable as any that has been proposed.” Now 
this opinion. would have had great weight with’me” but. for one 
or two reasons which'I trust: you-will permit me to point out. 
Throughout your leader, you make no mention whatever of the 
guiding arrangements for bringing. theends of the tubes cor- 
rectly together, nor of ‘the means (similar to those employed by 
M. Bazin in submarine photography). by which the position of 
the ends ‘coming together can be inspected.’ ‘To describe my 
project without mentioning . these is as if one were to describe 
the steam engine without mentioning the connecting-rod and 
iston.. That ,you have not taken the guiding arrangements 
into account is evident from, the following 5, passage: “Mr, Chal- 
“mers speaks of; lowering his tubes perfectly horizontally, by 
“ means of hauling-down ropes passing around pulleys anchored 
“below. But how are these anchors to be adjusted, almost to an 
“inch, upon a sandy-bottom?” Here, it.is- evident; that this 
hauling-down tackle is supposed to be the guiding tackle also ; 
but such is not the.case, nor.do’ the° anchors cnéqiaine to be ad- 
justed.“ to’an.inch,” or a dozen inches, a’ dozen :feet,.or, even a 
dozen yards.” The,tubes,-as.described on another . page of the 
same number, are to be guided down by wire cables, which are 
welded to great bolts.or. guiding-rods; fastened within the tubes 
previously submerged, and which would infallibly bring the ends 





together with sufficient accuracy to make a satisfactory joining. 
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Another feature of these joining arrangements which seems 
to have been overlooked is, that the tuves are not resting on the 
bottom when joined together, and the last submerged pair being 
almost in equipoise, and attached to the submerging chains, can 
easily be moved in - direction at the furthest end. according 
as those who are watching the ends coming together may direct. 
The practicability of lighting up the bottom of the sea, so that 
the ends of the tubes coming together may be distinctly seen, 
has been proved by M. Bazin, who takes clear and well-defined 
photogra hic pictures of objects in the sea at the depth of 
300 ft. (double the depth of the Channel), and by tne same 
means which, six years ago, I proposed for inspecting the joinings 
of the tubes. That this most interesting feature escaped your 
notice is clear, because you say: “It would be necessary to 
«pump air from inside the tube last laid through the end bulk- 
“ Freade and to judge by the appearance of the air bubbles at the 
* surface, whether the two tubes were m exact line.” 

True, these features are explained in the extracts from my 
pamphlet in another} column, and which you in all fairness refer 
to in your article. But as ten, in all likelihood, will read the 
leader for one that reads the extracts, or the small type in which 
communications like this appear, I trust you will exeuse the 
length of these remarks. The ball-and-socket joint which you 
kindly suggest has not, as you suppose, escaped my notice. 
Among the many joints used in engineering (all of which, 
known to me I attentively considered), it was one of the first 
to which I devoted my attention. But I found that, though it 
might, in some cases, enable a joining to be effected in less time 
than a square joint, i would take effect even if the tubes were 
a little out of line. So, with a deviation of a foot in one length, 
and six inches im another, the entire work would soon be thrown 
out. The square joint, on the contrary, considering the great 
hydrostatic pressure, would right the tube, even if it were some- 
what out of line. 

Notwithstanding your conelusion that my plan “is as im- 
‘* practicable as any that bas been proposed,” I am pleased to 
think that you consider it deserving of so much attention as 
you have already given it; and the suggestions which you think 
would render it *‘ possible to bring the ends of the tubes toge- 
ther,” encourage me to hope that your opinion of it may yet be 
modified. I am, Sir, 

Your obedient Servant, 
James CHALMERS. 


Haverstock-hill, February 5, 1867. 


STRAINS ON LOCK-GATES. 
To THe Eprrog or ENXGiNEERING. 

Srr,—On considering the strains to which lock-gates are sub- 

ject (supposing their construction to be on the straight principle) 
we shall find, as already determined by Mr. Barlow, that there 
are two kinds whieh claim our attention, viz., a gransverse strain 
produced by the pressure of the water at right angles to the 
surface of the gate, and a compressive strain caused by the 
yressure of the opposing leaf ou its extremity or mitre post. 
The former can be calculated as in the case of a girder with a 
uniformly distributed load, and the latter is equal to half the 
distributed pressure against the gate multiplied by the cot. of the 
angle between the gate (at the heel-post) and the chord line. 

Let ab and ac represent a pair of straight gates, with a 
chord line, bc. Set off a e at right angles to the gate, a b, and 
equal to half the pressure against one leaf; produce the line of 
the gate, ac, tof, and draw ef parallel to the chord line, 6 ec. 
Then we have fa equal to the compressive strain on one gate. 


L 


| 
! 
! 


Make g c=fa, and gh=ae; then, by the parallelogram of 
forces, we have A c the resultant of g h and g ¢, equal to and in 
the direction of the thrust of the gate or line of greatest force 
—/e=h i, the force acting at right angles to the axis of lock, 
and ¢ e=force acting parallel to the axis of lock. 

Let the angle a b d or ac d=q@; then the length of gate— 


be 


; sec. fp, or a/b d*+da*. Let a e=half the pressure on one 


gate,” ; then a f= cot. @; and the thrust= 
2 ‘ 2 


J 24 £ cot. @?= Va e+a t*, or, V get+g hs 


? 
Again, let a k P er aeatright angles to the gate, a b, and 
; t i 
P 
am=sS) 


or ae at right angles to the gate, a c; draw k/ 


parallel to a m, and mT parallel to a’, then we have a / the 
resultant of a m and a k; draw / 0 and / n parallel to the gates, 
b a and ¢ a, respectively, then we have a n anda o equal to the 
compressive strain on each gate, and respectively equal to a f or 
ce g, as before. Let the angle m a l=§; thenal 
A/a m+a ke+2 a mak cos. 8; 
and letting the angle / a o=A, we have the compressive strain= 
al 
cos. } +8in. Q. Cot. A cos. A+sin. . cot. ), 
nm and k o=—fe and hi, the forces acting at right angles to 
the axis of the lock. 
Let us now suppose’a lock 70 ft. wide, and gates with a ratio 
of rise to span=1 in 4, and let us calculate the strains accord- 


/a ma k*42 4 m.akcos. & 


ingly. To facilitate the calculation, we will assume 1 ton as the 
umit of pressure per foot run or length of gate. Then for the 
length we have - sec. @—37.69; and supposing the thick- 


ness of gate to be 3 ft., we shall have the transverse strain— 
37.69 

: * 37.69 
=59.17 tons; and the compressive strain = 
38 

37.69 cot. ¢. or, 
va m* +a k* + 3e m.@ k cos. o_ 17.12 tons. 
cos. ) +Sin. ) . cot. X 


Though not practically correct, it will be sufficiently near for 
the present to assume half of this strain to be expended in 
counteracting the extension caused by transverse strain, and we 
shall then have 

59.17+4-23.56—82.73 
59.17 —23.56=35.61 
the strains due to compression and extension required for caleu- 
lating the maximum or centre section of the gate. ‘This section 
may, however, be reduced towards the ends, as in a girder, 
bearing in mind that we shall require a minimum or end section 
sufficient to resist the compressive strain caused by the pressure 
of the opposite leaf, which will give us a mean calculating strain 
_ (82.73 4.35.61) +47.12 


respectively = 


; = 82.73 tons. 
The following isa Table of the comparative strains on lock 

gates as ch progresses: 

Lock 70 ft, wide, thickness of gates 3°ft., unit of pressure = 1 ton 

per foot of gute. 


| 
| 
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Ratio of 
rise to span. 
Distributed 

pressure 
against gate. 
Transverse 

strain. 
Compressive | 

strain 
Calculating | 





97.67 
93.93 
} 90.29 
} 87.04 
84.34 
| 59.17 | 47.13 82.73 
| ens 


35.69 
35.85 
36.07 
36.40 
36 89 
87.69 
39.00 
42.06 


ae 
= 


55 
26 
48 | 
34 
41 
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82.87 
89.49 


2 > 


81.55 








It will be seen by the above Table that the caleulating strain 
reaches its minimum value when the gate has a ratio of rise to 
span of about 1 in 5, and that the compressive strain is equal 
to half the ratio of rise to span, multiplied by half the pressure 
against the gate. Also, that the calculating strain 1s equal 
to the tranverse strain plus half the compressive strain, and 
that when @= 45°, the compressive strain equals the central or 
half-distributed pressure on the gate. 

I may, perhaps, further add that the back of the hollow 
quoins for the reception of the gate heel-post should be laid or 
worked, as near as their bond will permit, at right angles to the 
line or direction of the thrust of the gate, so as to avoid the 
introduction of the wedge. In the construction of locks, also, 
the filling, and sometimes the lowering or scouring, culverts 
are carried from the gate recess along the back of the wall, 
there being to each of these systems of culverts clough or valve 
shafts, which, if carried up soas to intersect the thrust of the 
gate, may cause serious results. To avoid this, that side of the 
shaft intersected by the thrust should be constructed with a 
slight radiation, so as to bring the properties of the arch into 
play; in short, that portion of the work in the immediate 
vicinity of the hollow quoins or gate heel should be of the most 
substantial character. 

Joun Evyetyn WILLiaMs. 

Liverpool, February, 1867. 


MARINE GOVERNORS. 
To THe Eprror or ENGINEERING. 
Srr,—In last week’s number of ENGINEERING, Mr. John 
Bourne states that “the intention in using four balls in Mr. 
“ Brunel’s governor is that the centre of gravity of each pair 


“a cirele, as in common governors, whereby they will be re- 
“ lieved from the expanding and collapsing action produced by 
‘* the heaving of the ship.” 

No doubt Mr. Brunel’s intention was, as stated by Mr. 
Bourne, to relieve his governor from the expanding and collaps- 
ing action produced by the pitching of the ship in a rough sea, 
or, in other words, to make it a balanced governor; but in this 
respect Mr. Brunel failed entirely, as the practical application 
of it proved, for the pitching of the ship had the same effect 
upon it as upon a common two-ball governor. The Brunel 
governor, on that account, was taken out of the Great Eastern, 
and replaced by one of Silver's, which was the first properly 
balanced four-ball governor. 

The great difference between this governor and Brunel’s is, 
that the last one, placed vertically, is still a governor without a 
spring, although not a marine governor, whereas Silver's is no 
governor at all without a spring. 

Returning to the above quotation from Mr. Bourne's letter, I 
do not believe that the opinion expressed therein will hold 
good, viz., that the centre of gravity of each pair of balls 
moving outward in straight line, instead of in the are of a circle, 
will relieve the governor of the expanding and collapsing action 
produced by the pitching of the ship, for all four balls in Silver's 
governor, which is thoroughly balanced, do move in the are of 
a circle round one common centre, and even in Brunel's gover- 
nor the two balls whose centre is 4 fixture move in the are of 
a circle, whereas the two others, fixed to the moveable cross- 
head or sliding-sleeve, certainly do rove out in a straight line. 





At the time of reading my paper'on “ Marine Governors” at 


“ shall move outward in a straight line instead of in the arc of 





the Society of Engineers, I proved this difference between the 
Brunel and the Silver governor by ocular demonstration, having 
two small models, which were both tossed up and down, the one 
expanding and collapsing the four balls during the experiment, 
and the other remaining tly immovable. Your state- 
ment in your “‘ Practical Notes,” that the Brunel governor with 
four balls has no advantage over the common governor with 
two balls working in the ordinary manner, has been fully corrobo- 
rated by practical experience, anda glance at the same will show 
that the only difference is that the links connecting the arms 
with the sliding-sleeve have been extended beyond the arms, 
and balls have been applied to the ends of the new arms, and a 
spiral spring has been. substituted for the force of gravity. 
1 am, Sir, yours obediently, 
27, Leadenhall-street, Lewis OLRICK. 
Feb, 6, 1867. 


AN APPLICATION OF THE TUNING-FORK 
TO THE REGULATION OF MOTIVE POWER. 
By M. Nranper Brecuer. 

(From “ Comptes Rendus,” December 1866.) 


M. DunAMEL, and many philosophers after him, have em- 
ployed the tuning-fork to measure minute intervals of time. 
With this object I have proposed to prolong indefinitely the 
vibration of a tuning-fork by means of clockwork. 

The apparatus which I have constructed is composed like an 
ordinary clock of two parts. A train of wheels and an appara- 
tus with isochronous oscillations yielding to a reciprocating 
action through the medium of an escapement. 

The tuning-fork regulates the running of the train, the train 
gives to the tuning-fork at each vibration a slight impulse ne- 
cessary te prolong its oscillating movement. The train, by means 
of indices carried upon the axles and turning in front of the 
dial, enables the vibration of the tuning-fork to be counted. 

The more precise method which we can employ to control the 
regularity of the movement of an instrument of this kind, con- 
sists in the comparison of a regulating tuning-fork with a free 
one by the optical process of M. Lenagons. It enabled me to 
ascertain the persistence of harmony once established between 
these two tuning-forks, the free instrument being put in vibra- 
tion by the hand each time that we wish to renew the compari- 
son. The harmony is maintained even when we double or treble 
the moving weight of the apparatus. 

The*instrument that I first employed made about 100 vibra- 
tions (50 double) per second. I have since tried another, making 
about 200 simple vibrations per second, and the apparatus has 
worked without my having had to make any change. I regard 
it as certain that we shall be able to apply to the instrument 
some much higher-pitched tuning-forks by conveniently diminish- 
ing the dimensions of the escapement. 

It is easily understood that in placing upon the two branches 
of the key two equal and symmetrical masses we can diminish 
the rapidity of the vibrations, and it is easy to conceive disposi- 
tions which would permit the passing through all speeds between 
two extreme limits. I believe that the principle of this instru- 
ment can be utilised for chronoscopic experiments, such as are 
— to measure or appreciate very small fractions of time. 

t can equally serve to give an uniform movement to different 
apparatus for registration or observation which are employed in 
the sciences. It will enable us, lastly, to obtain the synchronism 
of two rapid clockwork movements, which has not yet been 
realised, and which are frequently sought after in electric tele- 
graphy and in other applications. 





NOTES ON ELECTRICITY AND TELEGRAPHY. 

NEGOTIATIONS are pending between the Electric and Inter- 
national Telegraph Company, in conjunction with the British 
and Irish Magnetic Telegraph Company and the Anglo-Ame- 
rican Telegraph Company, for an agreement for the conveyance 
of the Atlantic traffic to and from Valentia. 

Captain Sherard Osborne has been appointed managing 
director of the Telegraph Construction and Maintenance Com- 

any. 

In the Toulon-Algiers cable, of a similar pattern to the exist- 
ing Atlantic cables, the hemp round the iron wires became 
destroyed by the xylophaga, leaving the wires exposed. 

Mr. J. C. Laws, well known as an eminent electrician, has 
been presented by the directors of the Telegraph Construction 
and Maintenance and Anglo-American Telegraph Companies 
with a valuable gold watch, bearing a suitable inscription, as an 
acknowledgment of the services he rendered during the laying of 
the Atlantic cable. 

If Mr. Allan’s calculations as to the receipts on his proposed 
line of telegraph are correct, the royalty which the directors 
have agreed to pay Mr. Allan would amount to 26,666/. a year, 
in addition to the sum of 30,0002. which he is to receive out of 
capital. Thus the total amount which Mr. Allan will receive 
during the first year will, if the line is laid, amount to 56,6661. 
in addition to the salary which we presume Mr. Allan will re- 
ceive in consideration of his valuable services as electrical 
engineer. Who would not be a cable inventor? We shall 
patent immediately a cable with gntta-percha placed inside the 
copper—or what would be lighter still, and more novel, gutta- 
percha without any copper at all. 

The Turkish land line between Constantinople and Fao is 
1750 miles in length, and passes through Scutari, Ismid, Angora, 
Sivas, Diabekir, Mosul, and Bagdad. 

Of 405 messages transmitted between the United Kingdom 
and Kurrachee between the Ist and 12th of February, 1866, the 
slowest occupied six days, and the quickest passed in 24 hours, 
the mean time occupied being 1 day 19 hours and 40 minutes. 

Mr. Jacobi appears to have been the first person who applied 
electro-magnetism as a motive power to any extent, and to- 
wards 1838 he adapted it to a boat capable of containing twelve 
persons, which succeeded in ascending the river Neva, The 
machine was of } horse power. 


Tue Merrorouiran RArLway.—The Tor ge line, at 
present 43 miles long, earned last year 210,242/. The capital 
account is 2,482,5001., of which 382,5007. is as yet unproductive, 


having been expended upon new works not yet in use. 
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“ MECHANICAL PRECISION.” 
To THe Eprror or ENGINEERING. 

Srr,—I have read the letter from Mr. W. W. Hulse, in your 
issue of the 1st instant; and as that gentleman’s former con- 
nexion with this establishment may gain for his assertions an 
acceptance te whieh they are not entitled on the score of ac- 
curacy, I have eollected from the books of Messrs. J. Whitworth 
and Co. the following facts, which will enable your readers to 

nt their own value upon the statements contained in Mr. 
W. W. Hulse’s letter. 

I find that Joseph S. Hulse came to Messrs. J. Whitworth 
and Co. on January 2nd, 1836; that he was employed exelu- 
sively at the lathe tit! the week ending December 20th, 1839, 
when he commenced working at the vice for the fizst time. 

I find that he was not employed at all upon surface plates 
till December 4th, 1840, when he was put upon some small 

lates 4 in. by 23 in., being at that time a youth in receipt of 
id. per hour. ‘his, it will be observed, was subsequent to the 
reading of Mr. Whitworth’s paper upon “ Plane Metallic Sur- 
faces” at the meeting of the British Association at Glasgow in 
September, 1840. 
find from the books that the three surface plates, 14 inches 
by 9 inches , exhibited by Mr. Whitworth at Glasgow, were made 
between the 20th August and {the 11th September, 1840, by a 
fitter named William Urme. 

The new surface plates, however, appear to have come into 
request before this date, thirteen having been supplied to various 
firms during the year 1840. 

I do not purpose to add any remarks to the above statements. 
Your readers have now the facts before them, and I leave them 
to draw their own conclusions. 

I am, Sir, your obedient Servant, 
W. J. Hoye, 
Secretary to the Whitworth 


42, Chorlton-st., Portland-st., 
Company (Limited). 


Manchester, Feb. 6th, 1867. 





To THe Eprror or ENGINEERING. 

Srr,—My attention has been directed to your number of the 
1st February, in which a letter appears, signed “ W. W. Hulse,” 
on the subject of “ Mechanical Precision.” With the early 
history of the finishing of plane surfaces by the scraping tool, as 
opposed to the earlier practice of mutual abrasion by grinding, 
I happen to be thoroughly acquainted, having been from the 
vear 1837 to 1855 engaged as foreman and manager ir the well- 
known establishment of which Mr. Whitworth is principal. It 
was during the earlier years of that period (1838 or 1839) that 
the important change was adopted. I can, therefore, speak 
with the greatest confidence in refutation of some of your cor- 
respondent’s remarks. He says, “It was my brother, Mr. 
“ Joseph S. Hulse, Ordsall Works, Manchester, who was the first 
“to discover, &c.” Surely that “ brother” has not and will not 
venture to countenance or support the ridiculous claims so pre- 
tentiously set forth. In any event, I feel bound to give such 
statements a flat, unqualified contradiction. Whatever latent 
genius Mr. J. S. Hulse might possess for the discovery of new 
principles, his talents were not at that time put in requisition, 
he being an apprentice in the establishment, working at the 
lathe, and not in any way occupied so as to be at all connected 
with the “elaboration” of the new system. 

Your correspondent, referring to the time when Mr. Whit- 
worth’s paper was read, says, “It was then generally known in 
“the works that the system described in the paperread by Mr. 
‘Whitworth had been discovered, made known, and previously 
‘ practised by my brother.” And pray to whom was it known, 
not generally, but individually? This is the very first occasion 
on which I have known the connexion of the “ brother” with the 
discovery to be even hinted, and am at a loss to imagine for 
what sinister purpose so impudent a claim is set up. ‘ he en- 
tire story, to use your correspondent’s words, ‘is imaginary, 
“and has no existence in fact ;” and that is the very mildest way 
in which such a tissue of misrepresentations deserves to be 
treated. 

I am, Sir, yours obediently, 
James Booru. 

104, Cottenham-street, Manchester. 

Feb. 5th, 1867. 


Rartway Wacon Coup iines.—Within the last few days 
there has been some correspondence in the Times on the subject 
of railway wagon couplings, some of the writers advocating the 
application of side or safety chains in all cases, and Mr. Percy 
Mevris, the general manager of the North Staffordshire Railway, 
stating that they are useless, as when a main coupling gives way 
the side chains are invariably broken by the jerk which comes 
upon them. Our own experience, however, goes to prove that 
the side chains are by no means invariably broken when the 
centre coupling fails, and, in fact, the jerk thrown upon them 
depends very much upon the situation occupied in the train by 
the fractured coupling. If the broken coupling is towards the 
hind end of the train, the fore part of the latter does not sud- 
denly gain an accession of speed when the fracture takes place, 
and the hind or disengaged portion losing its speed slowly (un- 
less thej train happens to be going up a bank) the strain is 
brought upon the side chains gradually. On many lines, also, 
it is now the practice—and a very good one too—to provide the 
eye-bolts of the safety chains with india-rubber rings or cones 
placed under the nuts on the inner side of the headstocks, these 
rings materially reducing the effect of any jerk which may 
come upon the chains. At present the fact that a number of 
wagons are not provided with side chains renders a great pro- 
portion of the latter which are applied useless; but it is to be 
hoped that this state of affairs will beamended. Any engineer 
who takes the trouble to examine the connexions between the 
various wagons of a long goods train can only wonder that 
“breaking away” is not a more frequent occurrence than it is. 

AmERICAN Manuractures. — While the Americans are 
clamouring for increased protection, the average rate of duties 
being now 66 per cent. upon the value of the articles imported, 
forty of their manufacturing companies — principally large 
concerns, with average capitals of 200,0002., in the cotton and 
woollen manufacture—have lately declared dividends of from 5 
to 70 per cent., the larger number ranging above 20 per cent. 





SOCIETY OF ENGINEERS. 
February 4th, 1867. 
W. H. Le Fevvrr, Esq., President, in the Chair. 
“ Experimental Researches into the Nature and Action of 
Safety-valves for Steam Boilers, §c.” 
By Tuomas BALpwin. 

Ir often happen that a safety-valve is weighted to within a 
few pounds of the maximum pressure that a common open 
mercurial steam-gauge will indicate, and it frequently happens 
that when no steam is taken from the boiler, or the boiler has 
an excess of capacity over the work it has to do, that the pres- 
sure will rise in spite of the safety-valye and blow out the 
mercury of the steam-gauge, in which case the safety-valve 
does not answer the purpose intended, as it allows the steam to 
rise to a higher pressure than it ought to do. 

This state of things having come under the author’s personal 
observation, it was determined, in the year 1857, to make ex- 
periments to ascertain to what extent the pressure in a steam 
boiler might exceed the calculated pressure on the safety-valve 
without the safety-valve being sufficient to carry off the steam 
generated in the boiler. 

For this purpose a small valve 1 in. in diameter, having a 
lever and weight, and of the ordinary construction, was fixed on 
the top of a 1 in. pipe 12 in. long inserted in the manhole cover 
of a common two-flued Lancashire boiler, belonging to Mr. 
Daniel Smith, of Bury, Lancashire. 

The lever of the valve was 14 in. long, and the distance from 
the centre of the valve to the fulcrum was 2 in., the movable 
weight being 6.09 lb., and the weight of the lever and valve was 
taken and allowed for in all the experiments. 

The lift of the valve was ascertained by placing a brass plate 
close to the end of the lever, and during the time the steam was 
flowing from the boiler at each definite lift a mark was made on 
the plate by a fine steel marker. 

A pair of fine-pointed compasses were used to measure these 
lifts, and each lift pitched fifty times along a straight line on a 
brass plate, and the length measured and divided by fifty to 
insure accuracy in the measurement of the lift. 

The pressure was also noted during the time of flow. 


EXPERIMENTS. 

The curve line, a b, Fig. A, shows the height the valve lifted 
from its seat as the weight in pounds per square inch was taken 
off the valve. 

The vertical lines divide the Figures into pounds per square 
inch, and the vertical scale is one-seventh of the horizontal 
one. 

The distance the valve opens is exhibited by the distance, 
measured vertically, from the straight line, a c, to the curved 
line, a b. 


b 


B 


D 





At a the valve is closed, and the pressure in the boiler is 
65 lb. per square inch, including the atmosphere. The dotted 
line passing across the figure shows the position of the valve 
when lifted one-twentieth of an inch, which would take place 
when the weight on the valve is equal to about 534 lb. per square 
inch. The pressure in the boiler began to increase at d, which 
is the cause of the curve of contrary flexure at that point. 

The valve used in the experiment connected with Fig. A was 
a disc of 1} in. diameter, guided by pins on the outside. 

Fig. B shows a diagram constructed from another experiment 
with the same vaive, and at the same pressure as before; but in 
this case the pressure did not vary in the boiler during the 
experiment. 

The curve, a b, is an hyperbola with one asymptote very close 
to the line, a c, and the other at about 48° from the line of pres- 
sure, @ ¢. 

The valve is open 2th of an inch, at atout 5321b. on the 
diagram ; or, in other words, the weight on the valve was 53} Ib. 
when steam in the boiler at 651b. did not lift the valve more 
than th of an inch from its seat, the steam from the boiler 
issuing into the atmosphere. 

Fig. C shows an experiment with a disc valve 1} in. diameter, 
with three thin wings passing into the interior of the valve-seat 
to guide the valve, the pressure in the boiler being 73 Ib. 

Although we have a pressure of 73 Ib. in the boiler, the valve 
does not lift 2, in. until the weight upon it is reduced to 54 Ib. 
per square inch. This is probably owing to the exit of the 
steam, being retarded by the wings of the valve, reducing the 
area of the passage into the atmosphere. 

By weighting the valve to 523 1b. per square inch, we find, 
although the pressure on the valve has only been reduced 14 lb. 
per square inch, it is now open yin. 

Down toa pressure of 561b. the lift of the valve increases 
nearly constant with the decrease of pressure on the valve. 

Fig. D is another experiment with the same valve, the pressure 
in the boiler being 65 Ib. 

In this case the valve is lifted ;\; in. when the pressure on the 
valve is reduced to 49} lb. per square inch. 

Fig. E. shows a diagram constructed from an experiment with 
a valve, the disc of which is 2,%;in. diameter, the valve face 
being } in. broad, and the remaining portion sunk about #; in. 


to allow the steam more room to pass—as in the figure below 
showing a. section of the disc. 7 








The pressure in the boiler was 67 Ib., and the valve lifted 2. in 
when the pressure on the valve was reduced to 483 Ib. i 
Fig..F shows a diagram constructed from another experiment 
with the same valve, the pressure in the boiler being 70 Ib. per 
square inch. 
The valve opens», in. when the pressure upon it is reduced 
to 50 Ib. per square inch, 





Fig. G shows a diagram constructed from an experiment with 
the same valve, the pressure in the boiler being 65 Jb., and shows 
the valve to be open ,1,in. when the pressure on it has been re- 
duced to 45} 1b. per square inch. 

The curves of the last three experiments agree very well with 
each other as to being of the same kind of curve. 

Fig. H shows a diagram constructed from an experiment made 
with the same valve as that used for Figs. C and D, with three 
wings, the disc being reduced from 1} in. to 1, in. diameter. 
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The pressure in the boiler was 65 Ib. per square inch. 

The valve lifted 7; in. when the pressure on it was reduced to 
51 1b. per square inch. 

Fig. I shows another experiment with the same valve, and at 
the same pressure of 65 lb. in the boiler. The valve lifted in. 
when the weight upon it was reduced to 524 lb. per square inch. 
The curves in the last two experiment differ from each other, 
which is probably caused by the flow of steam to other places, 
the boiler being used for driving a steam-engine and for boiling 
purposes at the time of this experiment. 

Fig. J is another experiment with the same valve as used in 
the experiments K, F, G, but carried to a further extent in 
opening the valve. 

The valve opens ,';in. when the pressure on the valve is re- 
— to 48 lb., the pressure in the builer being 65 lb. per square 
inch, 

Fig. K was constructed from an experiment with the same 
valve as used for H and I, with this difference, that the spaces 
between the wings were filled up with Roman cement until the 
filling in formed a parabolide 1 in. diameter at the base and 
1 in. high from base to apex. 

The valve was found at the close of the experiment to have 
lost all the cement, which will account for the irregular shape of 
the curve. 

The pressure in the boiler was 65 1b. per square inch, and the 
valve opened ,),in. when the weight upon it was reduced to 
54% lb. on the square inch. 

Fig. L shows » diagram constructed from an experiment 
made with an ordinary valve with three wings and conical face, 
the angle of the slant side being 45° and breadth of face } in., 
the diameter of the inside of the valve as before. 

The pressure in the boiler for this experiment was 67 lb., and 
the valve lifted ,4;in. when the pressure on the valve was re- 
duced to 51} Ib. per square inch. 

Fig. M is constructed from an experiment made with the same 
valve as used for Figs. E, F, G, and J, with this difference, that 
the face of the valve was 14 in. diameter, and the outer portion 
of the dise very nearly touched the flat portion of the seating— 
it was not more than ;}, in. from touching. 

The pressure in the boiler was 67 lb. per square inch, and the 
valve only lifted in. when the weight upon it was reduced to 
45 lb. per square inch. 

This experiment shows that broad faces for valves ought not 
to be used; for a reduction of the weight on the valve to 45 lb. 





per square inch only allows the valve to open # in. when the 
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in the boiler is 22 lb. per square inch above the weight 
inch on the valve. 

ing the results of these experiments, we have the fol- 
able: 


ge 
at 


Taste I. 





Weight on the valve in Ibs. per square inch 
where the valve lifted the under-mentioned frac- 
tions of its diameter; diameter — 1 in. 


Total pressure in boiler 
in lbs. per —a inch, 
ing the atmo- 


incladi 
sphere. 





58 
564 
45 
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Many valves, from 2in. to 5in. diameter, may be seen.on 
boilers blowing very faintly when the pressure in the boiler is 
from 15 lb. to 20 Ib. per square inch above the weight per 
square inch on the valve. This is the case more especially 
when the valve is a disc, and the facing similar to that of ex- 
periment M. 

We see from experiment M, as an extreme case, that if the 
pressure in a boiler be 45 1b. on the square inch, the pressure 
would rise with a valve of that construction to 67 lb. before the 
valve could lift sth of an inch, or cause the valve to open ysth 
of its area of aperture. 

These experiments prove that we cannot have the common 
safety-valve of sufficient area to allow the steam, when the fur- 
nace is in full action, as rapid an exit as it ought to have, unless 
the valves be very large. 

It is important that we know what size of an aperture will 
be just sufficient to take away all the steam that can be gene- 
rated in a boiler, so that the pressure shall not rise above a given 
amount; and since this depends on the quantity of fuel con- 
sumed and the quantity of water evaporated in a given time, 

Let £ = the area of the firegrate in square feet. 
pounds of coal consumed on each square foot of 

firegrate per hour. 
pounds of water evaporated per pound of coal 

consumed. 
q = quantity of water evaporated per second in pounds. 


_ 
= 3600 


e¢= 


Then Ib. per second. 


It may be shown that 
. P P 
= 96 £. lg et 
0= 06 SZ. bog eB 


v = 7392.5 4/ pm — 2 .. (3) 


In equation (2) w equals the weight of one cubic foot of 
steam at pressure p, and in (2) and (3) x equals the pressure of 
the atmosphere, or any pressure of steam less than p- 

The vaiue of v in (2) and (3) is the maximum velocity of 
flow when the expansive action of the steam is taken into ac- 
count, and represents the rate of flow when the density of steam 
passing through the aperture is considered as equivalent to 
steam at pressure 2. 

But if we require the velocity of flow of steam of the same 
density as that in the boiler, we have: 

2 Qt As o% 
— vs 
15, (4), 
where v, is the velocity of the steam issuing at the density of 
that in the boiler, and s, the volume in cubic feet of one pound 
of steam at pressure x, and s the volume of one pound at pres- 


sure p- 
— — « £° J rn 
v, é 96 J =. log € - rae (5) 


m= =. 73925 FS a ass 
1 

Now qs = the volume of steam to be delivered, of the same 

density as that in the boiler, through the aperture a; therefore, 


144 gs 
a= q eee eee (7) 


(2) 


or 


Hence 


or (6) 


V1 

Substituting the value of g from (1), and making & the co- 

efficient of contraction, we have: 
cfes 

~~ 2on.k 
which will give the area in square inches of aperture through 
which the steam issues into the atmosphere, so that no danger 
| arise from over pressure. 

bis area is not the area of the safety valve, but the area of 
that portion of it which is open to the atmosphere for the issue 
of steam. 

Before we can find the value of a, we require the other values 
of the right-hand member of the equation (5) which are to be 
taken as follows: 

Make /=one square foot 
c=20 for statioi and marine boiler 
c=100 for locomotive boilers 
= “ey of water evaporated per pound. of coal 


(8), 


These => taken as constants in (5), which for stationary 
and marine boilers becomes 
_68 
a 
63, 


(A) 
oe ove (9). 
v 


Now s may be taken from the experiment of Messrs. Fair- 
bairn and Yate, or calculated by the following formula: 

8=330.36p—""! ane (10), 
which gives nearly the same results. 

We <have no experiments for ithe values of 1 or v, but, we 
know that when the. formula here given for v, applied to the 
apertures for.admission of steam to the cylinders of steam- 
engines, the velocity of steam calculated by the formula (5) or 
(6) agrees with practical results, or, in other language, 

oea=VA- -.. sek (11), 
where vm is the velocity of the steam, a the area of the aperture 
allowed by the valve for admission to the cylinder, and V 
the velocity of the piston, A being its area. 

This being the case, we may presume fairly that the data are 
experimentally sufficient, and that no purely theoretical areas 
are herein intended. 

The following Table will give us the values of s and v, when 
p is known, by using which, in equation (6), we get the values of 
a@ given in the Table, also of a, for locomotives, which ane 

- 2) 


ava ove eee a). 
The values of v, will be found to decrease with the pressure 
after passing its maximum, corresponding to 
7 =.54496, 
P 
or, p= —_ coe eee (13) 
-)4496 
And when x—14.7 the maximum flow of steam is delivered 
when the pressure in the boiler is 37 lb. absolute. 


Taste II. 


Data. 





Area of safety - valve 
opening in square inches 
per square foot of fire- 
grate. 


the 
the 


in cubic 


into 


atmosphere in feet 
into 





pressure of 
am in pounds 


per square inch. 


Stationary 
and 
Marine. 


per second of den- 


sity, $1. 
per second of den- 


atmosphere in feet 
sity, s. 


Abs« lute 

Volume of one pound 
of steam 

feet. 

Velocity — 

Velocity 


the ste 





bd 


p- 


14.7 | 26.5000 
20 | 19.7133 
25 | 15.9801 
30 | 13.4602 
35 | 11.6413 
40 | 10.2665 
45 9.1905 
50 8.3222 
60 7.0099 
70 6.0640 
80 5.8479 
90 4.7874 

100 4.3351 

120 3.6515 

130 3.3870 

150 | 2.9600 | 3070 

200 2.2582 5283 -2360 
300 1.5419 3573 -2250 

If we have a boiler of the stationary or marine class contain- 
ing 32 square feet of firegrate, and the pressure, p, in the boiler 
is not to exceed 80 1b. absolute, or 65 1b. above the atmosphere, 
we have in column a, opposite 80 lb., the value .0619, which, 
being multiplied by the area of the firegrate, gives 

32 x .0619=1.9808 
square inches as the area of the aperture in the safety valve for 
the passage of steam from the boilers into the atmosphere. 

Any one who has observed the common lever safety-valve 
knows that when the steam is blowing off under the action of a 
hot fire, and no other exit open in the boiler for the escape of 
steam, that the valve rises very little from its seat; in fact, if 
the valve be 5 in. diameter, it must rise .103 in. from its seat to 
make the area of exit equal to 1.98 in., as given by the Table for 
a 32 square feet grate, the pan being 80 lb. absolute. 

It is very probable that if this valve was weighted to 80 lb. on 
the square inch, the pressure would rise at least to 90 Ib. before 
the valve lifted .103in.; and if the valve be of the disc kind, 
the pressure might rise to 100 lb. before the valve lifted .103 in. 

To prevent the increase of pressure in steam boiiers, it is 
necessary to have a safety-valve that will open sufficiently to 
prevent much increase of pressure over and above that at which 
the valve is weighted to blow off, and, at the same time, not open 
too large an area for the escape of steam. 

It has been shown that an opening of 1.98 square inch will 
prevent the detrimental increase of pressure in a boiler having 
an area of firegrate of 32 ft., and an absolute pressure within 
the boiler of 80 Ib. per square inch. 

A valve of the construction shown inthe above figure, having 
a diameter of 1% in., and weighted to 80 lb. on the square inch, 
will, before that pressure can be exceeded 1 Jb., lift sufficiently 
to open an aperture equal, or nearly so, to 1.98 square inches; 
whilst a valve of the common kind would allow the steam to in- 
crease at least 10 lb. above the working pressure before it would 
lift sufficiently to open an equal aperture. 

The valve a is a solid of revolution, or a portion of it, a sphere 
being sufficient so that it may have the chance of moving occa- 
sionally on its seat; b is the opening from the boiler, c being a 
guard through which the small spindle, d, 

The valve a is weighted in the ordinary manner, either by a 
lever and weight or direct. The valve-seating projects as 





1563 
1157 
.0990 
0892 
0824 
0777 
.0740 
0685 
.0643 
.0619 
0596 
0576 
0549 
-0536 
0518 
0472 
-0450 


1017 
1374 
1696 
1782 
1928 
2046 
2148 
2318 
2455 
2569 
2667 
2753 
2898 
2961 


-8500 
-3425 
3215 
* 3095 
-2980 
-2880 
2725 
-2680 
-2590 


451 


343 
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shown at e, and very nearly touches the valve a. 


Nc 

When the valve lifts by the steam in the boiler being only 
slightly in’ excess of the'weight on the’ valve, very little steam 
passes; but if the.steam. continue to increase in pressure, the 
valve a is forced open, so that a passage equal, or nearly so, to the 
area of the valve is opened, and the steam is thereby — 
from increasing in pressure by being discharged from the boiler, 
from which we see that this small valve is at least twenty times 
as efficient as one of the disc kind five times its diameter. 

It is well known that during the night, as well as at other 
times, the steam in boilers will rise and blow off from the safety- 
valves, and often at a considerable pressure above that at which 
the valve is weighted, which in the case of old or strained 
boilers is very dangerous, and often has been the cause of the 
most disastrous explosions; for the fireman looks often to the 
safety-valve alone, without noticing the steam- , and some- 
times gauges get wrong as much as 20 Ib., in which cases, when 
they happen together, the greatest danger is to be apprehended 
where the common safety-valve is used; but if one or two of 
these small valves had been placed on the boiler the excessive 
pressure would have been prevented. 

The construction of these valves is snch that they are not 
liable to stick, and being small, and requiring comparatively 
about twenty times less weight, are better to handle and cheaper, 
as well as more efficient, than the large unwieldly valves used 
for high pressures, never requiring to be greater than about 1j 
in. diameter for high-pressure boilers, and often not more than 
1 in. diameter. 

For agricultural steam-engine boilers this valve need not 
exceed 1 in. diameter, and would liberate as much steam as the 
boiler could produce at 50 Ib. pressure. 

For locomotive boilers the diameter of the valve need not 
exceed 1} in., and for the excessively large stationary boilers 2 
in. diameter will suffice, and in many cases 1 in. diameter will 
be ample. 

For marine boilers, where the pressure is low, this. class of 
valve need not exceed 2 in. diameter, but in many cases 1 in. 
diameter will be sufficient. 

This valve is also applied to act as a low-water valve by the 
application of a lever and float inside the boiler, and for that 
purpose need not exceed 1}in. diameter, but in the majority of 
cases 1 in. will be sufficient. ’ 

Several of these valves are at work, and have been experi- 
mented upon and found to be very efficient. P 

If any one will take a piece of writing-paper about 1 in, dia- 
meter, and place it on the open part of the head of a common 
tobacco-pipe, and insert in the paper three small pins as guides, 
he will find it utterly impossible to blow the paper disc off the 
pipe by blowing down the stem. 

This simple experiment gives us a good insight into the nature 
of safety-valves of the disc class. 


THE MILLWALL DOCKS. 

Tue Isle of: Dogs has within the last few years sprung into 
a seat of industry, and become the focus of the shipbuilding 
trade on the Thames, and on this once waste marsh some very 
fine docks, the Millwall Docks, as they are called, are now 
in course of construction, and by the end of autumn next will 
be finished and open to shipping. The freehold property pur- 
chased by the dock company comprises an area of 200 acres, 
having a circumference ot about two miles and a half. Thirty- 
five and a half acres have been excavated to form two basins, 
one being of 25 acres in extent, the remaining 10} acres —— 
occupied by the other. The depth of water in each basin wil 
be about 28 ft. or 29ft., and the entrance locks will be 80 ft. 
wide. The land on which the works are being carried on is so 
situated that the docks will have two entrances, of which, how- 
ever, it is contemplated at present to open only one—that on 
the Millwall side of the property. The land, with charges, cost 
only about 1000/. an acre—a very low price—and all the materials 
excavated have been available for making embankments and a 
roadway which is being constructed to compensate the public for 
the loss of one of the ferry roads, which will ina short time form 
part of the company’s estate. As an adjunct to the other works, 
a large graving dock is being constructed on a plan which will 
add greatly to the facilities we now possess on the river for ex- 
amining and repairing ships. It is provided with recesses for 
the reception of what are called “bilge carriages,” these being 
arranged so that they can be run out and so placed under the 
ship that the keel will be kept off the ground. The graving 
dock is 402 ft. by 86 ft., and will have an entrance 65 ft. wide. 
The docks will have a frontage of 7700 ft, which is to be occu- 
pied as wharves or sites for warehouses and manufactories, 
while the other parts of the land will be hereafter made avail- 
able for dwelling houses. The — that has been quayed has 
been formed to a level of 4 ft. above high-water mark. All the 
gates, bridgés, warping capstans, and other machinery are in- 
tended to be worked by hydraulic power. The contract, accord- 
ing to its terms, ought to be completed on the 1st of September, 
and there is little doubt that the docks will be finished in the - 
specified time. 














Grirritus’s Pupptine Macuine.—The machine puddler 
of Mr. John Griffiths, of Sheepbridge, Chesterfield, is being now 
introduced at the Northfield Ironworks, Rotherham. In a recent 
trial, we are informed that 2 tons 15 cwt. of grey pig iron was 
puddled in 1 hour 15 min., with but 1 ton 18 cwt. of coal. 

PetroLeoM Fue..—Mr. Richardson is now en in the 
factory department of Woolwich Dockyard, with the Admiralty 

troleum boiler, which he has been permitted to use until 
Tuesday next, in order to exhibit his process of employing shale 
oil, creasote, &c., as fuel, by carbonizing and burning water gas, 
so as to evaporate with 1 Ib. of oil from 16 1b. to 20 Ib. of water. 
The boiler is in full operation ten hours each day, and many 





scientific persons are in daily attendance. 














ENGINEERING. 











DODDS’S CASE-HARDENING FURNACE, 


AT THE WORKS OF THE YORKSHIRE 


A 


Yelle 
T. .,. 

















Wt 








rm 
(Ulli, “Uhl 








WW AWS i 
NRK \ ic 


APPROACHES TO THE LIVERPOOL 
LANDING-STAGES. 
THE improvement of the present landing-stages’ 
approaches at Liverpool, over which the entire across- 
river traffic between that town and the Cheshire shore 
must of necessity pass, is a work which cannot much 
longer be permitted to remain in abeyance. The in- 
convenience caused by the present very limited accom- 
modation afforded by the George’s and Prince’s land- 
ing-stages was fully set forth and commented on at 
age 387 of our second volume, when describing Mr. 
G. F. Lyster’s design for the river Mersey approaches 
and ferry. We have quite recently received another 
plan, dated January, 1867, but without any name 
attached to it, for etiecting very considerable improve- 
ments in the river approaches, superior apparently in 
point of convenience of approach to that previously 
put forward by Mr. Lyster, and with this very con- 
siderable advantage that, instead of costing over half a 
million sterling, the alterations would be carried out 
free of expense. We believe we are correct in attri- 
buting this new design to’ Mr. John Laird, M.P. for 
Birkenhead. 

By referring to the plan of the Liverpool river front- 
age, given with the article above referred to, any 
further illustration will be unnecessary in order to 
render the following description perfectly intelligible. 

In this new plan the two existing landing-stages 
are united, as in Mr. Lyster’s scheme; but, in place 
of two semicircular embayments, there is one angu- 
lar recess, in shape like to a half-hexagon, opposite 
to the centre of which is the floating-incline, Loins 
up to the road level, a little to the south of where 
George’s Basin now is. The whole of the land lying 
between Prince’s Dock and the Canning Graving 
Docks, at present occupied by the George’s Basin 
and George’s Docks, is proposed to be reclaimed, and 
laid out in blocks for building purposes, James-street, 
Brunswick-street, Water-street, and Chapel-street being 
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continued from opposite their present terminations on } 


the Goree down to the river front. The amount of 
land thus rendered available would, it is calculated, 
be as follows: viz., 41,000 square yards for building 
purposes, and 56,7000 square yards for dock pur- 
poses. Such an extent of ground would undoubtedly 
rove of great value, and the plan altogether looks 
etter on paper than does that of Mr. Lyster’s, be- 
sides affording unquestionably better and more nume- 
rous approaches to the landing-stage; but there is 
another view of the subject, which cannot be omitted. 
It is admitted, and that unquestionably, that the pre- 
sent dock accommodation of Liverpool is even now 
insufficient to meet the requirements of the shipping 
resorting thither, and by doing away with the George’s 
Docks the existing accommodation must of necessity 
become further reduced, and the important question, 
therefore, remains, how shall the deficiency be sup- 
plied? It is, we believe, scarcely possible to extend 
the line of docks on the Lancashire side of the Mersey, 
and the only alternative, therefore, appears to be that 
the shipping should be sent over to the other side 
of the river, where there already exists ample accom- 
modation for a large amount of tonnage, which has 
been provided at an expense of about 2? millions 
sterling. -By this means an inconvenience might at 
first be caused to the shipping interests ; but as that 
must come sooner or later, if the traffic of the port 
continues to increase, it matters but little if it is forced 
upon it sooner instead of later; and it would be as 
absurd to endeavour to keep all the trade to Liver- 
ool as it would to wish to retain all the trade of 
ondon on the north side of the Thames, because it 
already possessed the larger part of it. It is clear 
that with an extension of trade Liverpool and Birken- 
head must ultimately become as one place, just as 
the north and south of the Thames now form one Lon- 
don. It is true that the means of communication in 
the one place are more convenient than they ever can 
be at the other, but that is a misfortune, and not a 





fault, and if by the present scheme an expenditure of 
569,016/. can be saved, that sum, or a portion of it, 
might doubtless be profitably employed in facilitating 
means of transit from the one side of the Mersey to 
the other. 





DODDS’S CASE-HARDENING FURNACE. 


Tue case-hardening furnace represented in the above en- 
gravings is one, constructed according to Dodds’s patent, which 
is in use at the Meadow Hall works of the Yorkshire Engine 
Company, near Sheffield, Fig. 1 being a longitudinal section 
through the centre; Fig. 2, a similar section through one of the 
retorts; Fig. 8, a transverse section; and Fig. 4, a sectional 
plan. The object of the system of construction adopted in this 
furnace is to maintain an uniform heat in all parts of the retorts, 
and to avoid any injurious effects from sudden cooling when the 
contents of the latter are withdrawn. To obtain these ends, the 
flame from the fireplace, A, is led through small flues, B, pass- 
ing under and up the sides of the retorts, these flues commu- 
nicating with an arched chamber above the retorts, from which 
openings lead into side flues furnished with air-valves, C. The two 
side flues communicate with an end flue leading to the chimney. 

In the furnace shown iu our illustrations, the retorts are each 
9ft. long by 1ft. 4in. wide, by 1ft. 3in. high, and the flues 
around them are of the following dimensions:—flues between 
retorts 12 in. by 6 in.; flues on outer sides of retorts 6 in. by 
6in.; flues under retorts 7in. by 6in. The arched chamber 
above the retorts has aspan of 6 ft. 4 in., with a rise of 1 ft. 6 in. ; 
and the four openings by which it is placed in communication 
with the two side flues are each 6in. square. The firegrate is 
9 ft. long by 12 in. wide, and it is situated 12 in. below the level 
of the bottoms of the flues passing under the retorts. Round 
the sides and back of the furnace the brickwork is built hollow, 
and the cavities are filled in with sand, as shown at D, this 
mass of sand, when heated, tending to prevent any sudden 
fluctuations of temperature. 

The material used for the case-hardening process with this 
furnace is composed of about 90 per cent. of charcoal, the re- 
mainder consisting of the carbonates of lime or potash. The 
articles are packed in this material in the usual manner, any parts 
which it is desired to prevent from becoming case-hardened being 
coated with clay. The time the. articles are allowed to remain 
in the furnace varies from nine hours to, forty-eight hours, ac- 
cording to their. size and the depth to which it is desired the 
steeling shall penetrate. The furnace being provided with two 








retorts, these can be charged and drawn alternately. 
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ELECTRIC TELEGRAPH COMPANY. 


Wao has not at some period had to enter the offices 
of the Electric Telegraph Company ?—the old original 
Jirst Electric Telegraph Company, the company that 
started in 1846, and, now being exactly twenty-one 
years of age, is still the first telegraph company in 
England, with a capital of upwards of a million, a 
reserve fund of 100,000/., and paying a steady divi- 
dend of 10 per cent., whilst its shares stand higher in 
the market than those of any railway company in the 


kingdom. 

e have a real respect for the old company. It is 
a respectable telegraph company, which has been fairly 
and honestly pos ts or at least for many years past ; 
for we suppose it had its*time of squabbles for plunder 
amongst patentees, and days that some contractors 
must regret as much as the Telegraph Construction 
and Maintenance @) Company will probably some day, 
when submarine-telegraph directors begin to see mat- 
ters in their proper light, regret their present palmy 


ays. 

Tn the very commencement the lines were erected 
artly by the company and partly by contract in 
burry and under all sorts of arrangements; but for 
some years afterwards the lines were constructed 
entirely under contract, and even maintained by agree- 
ments, not for a week or a month—like a submarine 
cable under the conditions of those excellent “ pro- 
visional contracts,” which innocent directors of new 
companies have so often indulged in with contracting 
firms and companies—but for a term of years. It was 
soon found, however, that the company could construct 
their lines much more cheaply themselves, and maintain 
them not only at less eost, but more efficiently. The 
pioneers in the electrical and engineering department 
of the company, Cooke, Wheatstone, Hatcher, and 
Physick, must in those early years of telegraphy have 
had many difficulties to contend with. The insulation at 
first was effected by little double cones of earthenware, 
separating the wire from a staple fastened to the pole, 
and was of course very imperfect. The ponderous 
winders at every half-mile or so, attached to a great 
bolt going through the pole, and only insulated by a 
collar of earthenware, must also have given a leakage 
to the current about equal to what ain. hole at 
every half-mile in athree-inch water-pipe would give, 
and the plan of grouping the wires on to vertical arms, 
which were again imperfectly insulated from the pole, 
was admirably adapted for producing “contact,” that 
is (in popular language) the current, instead of leaking 
to earth, leaked into the other wires, thus producing a 
jumble of signals on all the circuits in contact, some- 
thing like the confusion in conversation produced by 
a dozen young ladies talking at once. Contact is 
far more difficult to prevent, and far more serious, 
than merely a “little earth”’—that is, a little leakage 
to earth—as the latter can be “ worked through” by 
applying more battery power; but contact cannot be 
so easily eliminated. 

In those days there were no testing instruments ex- 
cept a rude galvanometer, commonly known as a “ de- 
tector ;” and though Ohm wrote his treatise in ] $27, his 
laws layed buried fathoms deep in the pages of 
scientific memoirs for many years even after this date. 
Resistance coils were not known, and the only means 
of finding a fault was by trudging along the line, 
weather or no weather, until the cause was perceived. 
One fault in those dark ages that we have heard of is 
worthy of notice. A contact between two wires in- 
variably came on at certain hours in the day only, and 
that only in fine weather. It was a stumbling-block 
for weeks, and was eventually discovered to be caused 
by the metal edge of a cottage hinged window which 
was opened in the morning or evening in fine weather, 
and thus touched two of the wires. 

Mr. Physick, the assistant engineer, improved the 
insulation in 1847 by adopting an earthenware inverted 
cup with a hook below supporting the wire, a complete 
zone of the earthenware being thus protected from 
the rain. This, though not the earliest inverted cup- 
insulator patented (for Brett and Little’s, which was 
precisely similar to the present Prussian insulator, was 
patented February 11, 1847, whilst Physick’s, which is 
patented under the name of J. L. Ricardo, bears 
date only September 4, 1848), was the first used by 
the Electric Telegraph Company, and forms the first 
step in the direction of that mode of insulation which 
has since been so often varied and moditied, each 
modification forming the subject of a lucrative patent. 

Mr. Edwin Clark, who became engineer to the com- 
yany in 1850, improved the whole construction of the 
fines and instruments. Winders were abolished; round 


larch poles were adopted instead of the costly square 
y 3q 
i 


foreign timber, and only twenty to twenty-two poles 
to the mile erected instead of thirty. Cross arms, 
beneath each of which two insulators were attached, 
having a zinc cap, which protected more of the 
earthenware than in Physick’s insulator, were in- 
troduced, and the lines, thus rendered less costly and 
improved in their insulation, were, by Mr. Clark’s 
energy and ability for negotiation, extended to nearly 
double their previous extent under agreements with 
the various railway companies. 
Theinstruments—though still theoriginal double needle 
of Cookeand Wheatstone—were diseneumbered of their 
ponderous and expensively ornamented rose-wood 
irames, and the neat modest littleinstrument still seen in 
ourrailway stations, with green frontsand circular cover, 
adopted. The frames were so madethat by removingthe 
cover, the coils and contact pieces could be got at with- 
out having to go round to the back of the instrument, as 
in these first instruments. The coils were made‘so as 
to be easily “ unshipped” without using a screw-driver, 
either for the purpose of magnetising the needle or to 
replace a coil destroyed by lightning, spare coils for 
this purpose being provided. 

In 1852, the time-ball at the Strand office, which 
drops daily at 1 o’clock, being released by the action 
of a current sent from Greenwich, was erected at Mr. 
Clark’s suggestion according to his designs. The 
Observatory clock, by very simple mechanism, makes 
coutact between the line wire and a battery, and the 
current, acting on a relay, completes a local circuit 
containing a battery and an pe ro-magnet in the 
room at the Strand office. The electro-magnet 
releases a trigger on which a projection on the rod 
of the ball rests, thus allowing the ball, which is pre- 
viously raised by a winch and rope, to fall. The rod 
to which the ball is attached terminates on a piston 
plunging into an air cylinder, and the cushion of com- 
pressed air thus acts as a buffer to moderate its descent. 

In 1853 the company extended its lines to the Con- 
tinent by the submergence of three cables from Orford- 
ness to Scheveningen, in Holland, a distance of 114 
statute miles. These cables proved too light for the 
locality ; but the operations undertaken for their re- 
pair and maintenance, and the machinery and system 
adopted by Mr. F. C. Webb, are the earliest examples 
of this description of work, and this system has 
formed the basis of all subsequent operations of a 
similar nature on still greater lengths and in deeper 
water, finally reaching, under the skilful direction of 
Sir 8S. Canning and Mr. Clifford, its present perfection 
in the repair of an Atlantic cable in 2000 fathoms. 
These cables were the first on which the retardation of 
signals, previously noticed by Mr. L. Clark on subter- 
ranean wires in 1852, was studied and combated. To 
neutralize the charge more quickly, the current sent 
was followed by a reverse current of short duration ; 
and the relay at the distant station was also so con- 
structed as to make contact in the local circuit when 
a positive current was sent, and break contact with 
a negative current. Thus, instead of having to wait 
after each signal until the charge had flowed entirely 
out of the wire, and the armature of the electro- 
magnet was thus released, the reverse current first 
neutralized the charge, and then acting on the relay 
broke the contact. ‘The first relay of this kind was 
probably that made by Mr. Window, and submitted 
to Mr. Clark and Mr. Varley; but it does not appear 
to have been made with the object of overcoming the 
difficulty of retardation, but only as a new form of 
relay, and we believe that the perception of the ad- 
vautage of reverse currents for overcoming retardation, 
and the elaboration in detail of the necessary keys and 
instruments for carrying out the idea at that date, are 
fairly due to Mr. C. F. Varley. Ireland was joined to 
England by a submarine cable for this company in 
1854, and Mr. L. Clark, who had acted for four years 
as assistant engineer, became engineer in the same year. 
The insulation was now still further improved. The 
zine caps of Edwin Clark’s insulator had a hole 
in the top, through which the supporting bolt 
passed, and the interstices between the bolt and 
cap were only with great care and difficulty 
kept water-tight. Insulators, some of glass and others 
of earthenware, were therefore introduced, somewhat 
similar to Mr. E. Clark’s, but in which the protecting 
inverted cup was cast or moulded all in one piece 
with the internal cylinder which supports the wire ; 
thus the difficulty of keeping the cap water-tight was 
overcome. More care also was taken to obtain good 
material for insulation, free from pores, and thoroughly 
glazed. Both glass and earthenware gave place at 
last to white porcelain in the form of the double-cup 
insulator, supported from below (similar to the 





Prussian insulator, or Brett and Little’s, with the 





addition of a second cup inside), thus trebling the 
resistance of the film of wet which fog or an atmo- 
sphere saturated with moisture may deposit on the 
interior surface. 

Soot and dust are the great enemies to insulation of 
aérial wires; and dirty insulators in damp weather 
meaning bad insulation, this insulator was designed so 
that it could, for the purpose of changing dirty for 
clean insulators, be easily unshipped from the iron 
supporting brackets, which were adopted instead of 
the wooden arms. 

The wooden arms gave some amount of insulation in 
cease of a broken or bad insulator, and it is very doubt- 
ful whether this change to iron supports is an improve- 
ment, as it renders the insulation so entirely dependent 
on the perfection of each and every insulator, particu- 
larly where iron poles are used, or where, there being 
more than one wire on wooden poles, it becomes 
necessary to avoid the possibility of contact by the 
attachment of an earth wire to every iron arm. 

The Bains (chemical marking) printing-instrument, 
used on a very few circuits in 1852, had, in 1854, 
become more into use, whilst the Morse, with Varley’s 
improvements, was used to the Continent, although for 
the majority of the circuits the double-needle instru- 
ments were still employed. The gradual substitution 
of the Morse instruments, instead of the Bains and 
double needles, on most of the commercial circuits, 
was continued until 1858, from which time until 1863 
the double-needle instrument was still more rapidly 
abolished, one of the wires of each double-needle cir- 
cuit being frequently made into a single-needle circuit 
with intermediate stations, and the other being used 
for through circuits with Morse instruments. 

In 1858 a heavy four-conductor cable was laid from 
Dunwich to Holland, and the Hague cables, or a large 
portion of them, afterwards gradually taken up and 
used for other purposes. 

The pneumatic system of sending messages to 
short distances from the central office was first 
adopted in 1854 under the designs of Mr. L. Clark, 
but we shall allude to this more fully in our next. 

Mr. C. F. Varley became engineer in 1861, and, as 
a matter of course, the insulation was soon once more 
altered. Brown earthenware was re-instated in lieu of 
white porcelain, but the double cup still adhered to, with 
this difference, that the cups were made separately, and 
the one cemented into the other. The insulating 
qualities of earthenware as a medium are very variable, 
depending on the pureness of the clay and the degree 
of vitrification obtained ; some samples are very porous. 
As arule, therefore, earthenware depends for its in- 
sulating qualities as a medium—or, in fact, its resistance 
to conduction—greatly on the glaze on its surface, 
which, if good, may give all the resistance necessary, 
whilst the interior may be as porous as a sponge. But 
as this surface may easily get chipped or cracked, it 
will be seen that, as in Varley’s insulator, there are 
four vitrified surfaces which must become broken 
instead of two, and two separate bakings of clay that 
must be porous to form a bad insulator, whilst three 
out of four of the surfaces are free from danger of 
chipping after the insulator is once constructed, the 
chance of having a good insulator, so far as the actual 
conduction through it as a medium is concerned, is 
greatly increased. The dry-surface insulation is the 
same as in Clark’s. It should be remarked, however, 
that the manufacture of the white porcelain has been so 
perfected that it is vitrified through so completely as to 
render the advantage and necessity for Varley’s 
separate cups of brown earthenware very doubtful. 

The wooden arms were once more used instead of iron 
brackets, but the meansforremoving theinsulator quickly 
are evidently not as effective as Mr. Clark’s, as the sup- 
porting bolt is fastened through the arm by a nut and 
washer. 

In 1863, Digney’s ink-printers, made and improved 
by Siemens, were substituted for most of the Morse 
instruments. In 1864 a cable, of the heaviest 
pattern ever made, with four conductors, was laid from 
Lowestoft to Holland, thus —— the Continental 
wires to eight, since increased to twelve by the Reuter 
Company’s cable, laid, last year, to Hanover, and which 
is worked by the Electric and International Company. 

Mr. Varley improved the pneumatic arrangement 
and the means of testing, though, as regards the 
latter, only—in fact, scarcely—keeping pace with the 
improvements that were going on m this subject 
outside the precincts of the Electric Telegraph Com- 
pany. There is a class of men—we have one or 
two in our mind’s eye—who, because they have the 
sole ear of a board of directors, or of an influential 
firm, or of an audience, and are thus enabled to tell 
their own stories about themselves without anybody 
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to contradict them, gradually, whilst attempting 
to convert others, deceive themselves, and become 
firmly impressed with the idea that they are the only 
people who keep awake, and work, and note what is 
going on around. 

Mr. Varley was superseded, in January, 1866, by 
Mr. R. 8. Culley, one of the most experienced tele- 
graph engineers, who, as one of their principal district 
superintendents, has been with the company since its 
commencement. 

It may be readily imagined, from what has been 
stated, that the improvements in insulation have been 
only attained at great cost, and there are those who 
would even maintain that the happiest thing for the 
shareholders would be to obtain an engineer who would 
not invent an insulator. This is hardly the spirit in 
which to view these matters. Each insulator has been 
an improvement in some way on its predecessor ; and 
although the system of allowing paid officials to patent 
the result of their thought and labour—and indeed the 
thought and labour of those around them—has perhaps 
tended towards a somewhat bold outlay for the re-in- 
sulation of the lines, and also by securing a monopoly to 
the inventions of their own engineers prevented any im- 
provement that might have resulted from a freer trade in 
the inventions of those unconnected with the company, 
yet we think that, viewing the whole case “ia the 
present results, so far as insulation is concerned, the 
directors can scarcely regret the liberality of their 
policy in this respect towards their immediate em- 
ployés. The system has, however, its disadvantages, 
as it must naturally give their officers an interested 
view when considermg the inventions of others. We 
will only here quote, as an instance of this, the ex- 
clusion from use on the Electric Telegraph Company’s 
system of Hughes’s type-printing instrument now em- 
ployed by the United Kingdom Company, the French 
and Russian Governments, and which will soon, we 
hear, be still more extensively introduced on the 
Continent. 

Still it must be admitted that the directors of the 
company, who have numbered among their names 
those of J. L. Ricardo, the founder of the company, 
Robert Stephenson, Hawkshaw, Whitworth, Sir J. 
Lawrence, General Wylde, and the present chairman, 
the Hon. R. Grimston, have in a liberal spirit been 
constantly endeavouring to advance to perfection both 
as regards the construction of the lines and efficiency 
and rapidity in working. And although they may 
sometimes have been too easily influenced by those 
having their immediate ear, they appear to have 
sought, on the whole, very honestly to obtain the right 
men in the right place, and have been always ready to 
take up any improvement, however costly, recom- 
mended by their advisers, for the perfection of their 
9740 miles of line, containing 47,572 miles of wire. 

In our next, we shall notice in more detail the cen- 
tral station at Lothbury. 








GAS-LIGHTING BY ELECTRICITY. 
On Gas-lighting by Electricity, Experiments, §c. By H. A. 
SEVERN, Gold-melter and Assayer, Union Bank of Australia, 
Melbourne, Victoria. 


A FEw days prior to the opening of the Intercolonial Exhibi- 
tion in Meibourne, during the month of October, 1866, it was 
found to be a difficult, dangerous, and also a tedious task to 
ignite the gas-jets in the interior of the roof of the main hall. 
This portion of the building being some 57 ft. above the floor, 
and } a being no means of getting to the sun-lights (gas) 
through the roof, it became necessary to resort to a long pole, 
on the top of which was affixed a spirit lamp. ‘This arrange- 
ment was soon found, not only to be dangerous and clumsy, but 
to entail a large waste of gas, inasmuch as the meter, when 
turned on, passed gas into all the burners, and the pole process, 
requiring some half-hour to complete, allowed much gas to 
escape. Electricity appeared to be the only remedy, and, having 
electrical, galvanical, and electro-magnetic apparatus of my 
own construction at hand, I determinea to carry out, if possible, 
the ignition of these roof burners by one of the agents above 
mentiened. 

Galvanism, effecting the ignition of platinum wire within the 
area of the flame, was the first experimented upon. I used a 
Bunsen battery of sixteen cells, and when I arranged my experi- 
mental jets of gas, I found that only a certain part of the gas 
for forming the flame could be thus ignited, owing, perhaps, toa 
certain mixture with atmospheric air there taking place, and, 
being more inflammable than the remainder, was thus more 
easily ignited by the platinum wire. 

On arranging a series of twenty-eight platinum wires for the 
ignition of a similar number of gas-jets, it became pretty ap- 
parent that the ignition of the platinum was affected by nume- 
Tous causes, such as the inconstant action of the battery, drafts 
produced by wind, the formation of deposits of carbon, and 
80 forth, on the platinum, and on its junctures with the main 
conducting wire. These led ultimately to the abandonment of 
— as an insecure and uncertain means of realising the 
object. 

Electro- etism was also tried, but the want of constancy 
and the insufficient dension led to its being looked upon as far 
too uncertain for the purpose. 





Electricity by friction, or the ordinary cylinder machine, was 
the subject of the next experiment; and this, among the 
numerous trials, appeared to be the most promising and certain. 

I devoted a large amount of time and consideration to the 
mechanical arrangement of the glass tubes for insulating the 
terminals and platinum poles immediately above the gas-jet. 
After a series of trials, the insulator shown in Fig. 1 proved 
best, the conditions required being, Ist, perfect continuity of 
surface; 2nd, good insulation for electricity of high tension; 
3rd, perfect steadiness of the platinum poles within the gas 
that was to be ignited. These threeconditions are of paramount 
importance. Good insulation for high-tension electricity is re- 
quired to prevent its finding a course of less resistance than is 
offered by its intended and proper one. A perfect support for 
the platinum poles is also required. These are only 7; of an 
inch apart, and, were they liable to movement, the disarrange- 
ment would render certain the failure of the whole experiment. 

In reference to Fig. No. 1, the drawing which at first sight 
may appear to exhibit a complicated arrangement, it will be 
seen that glass tubing is the insulator used. I determined on 
keeping my conducting wires in all places of contact, and, where 
insulation was required, fully ¢ of an inch from any other con- 
ducting medium. 

The conductor within the glass tubes was made of sheet 
copper one-eighth of an inch wide; it was bent in the form shown 
at No. 2, Fig. 1, and then inserted into a glass tube as :t No. 3, 
Fig. 1. The upper end of the tube was now fused on one side, 
and while red hot pressed sharply against the copper slip, thus 
fixing steadily the end, a, but leaving the inner surface of the 
copper slip free tor conducting the current, the end, a, being 
the one to which I fixed my platinum poles; the glass tube was 
now again fused, and indented immediately under the bend of 
the copper slip within it, thus preventing all chance of the 
copper slip being pulled down, so as to move the a, and 
also forming a toothing for the cementing about to be described. 

The glass insulator and copper slip now fixed within it are 
cemented by means of plaster of paris (the glass being agers 
ground rough) into a brass ferrule screwed on the outside, leaving 
the indented portion of the glass about } in. above the ferrule, as 
shown in No. 4, Fig. 1. Immediately on each side of that portion 
of the pipe from which issues the jet it is intended to ignite, 
are brazed, or clamped, two short horizontal arms carrying two 
ferrules, with female screws to receive glass insulators; and 
the ferrules previously described, containing the tubes with the 
copper slip, are now screwed into the ferrules on the gas pipe unti! 
about three-quarters of an inch of glass remains at either end, 
the upper part of the outer ferrule, which surrounds the in- 
dentation on the glass tube, is now filled with plaster of paris, 
which, on setting, renders it impossible to move the tube or 
copper slip. It will be seen that this } prone! mode of fixing 
the glass insulators is very well adapted toring burners that are 
already fixed in their places, is safe, and will also bear a fair 
amount of rough work without in any way risking an alteration 
in the distance of the platinum poles. The platinum wires, 
poles, or terminals were merely twisted around the pole end of 
the copper slip, and brought within jsth of an inch from the 
pole on the opposite side of the burner (see No. 1, Fig. 1: this 
drawing is a section of the arrangement just detailed). 

The first conducting wire was taken from the outer coating 
or—side of a Leyden jar to (a, Fig. 2) the opposite pole+-down 
to the floor of the hall, and so on, the last or plus pole being 
carried (and insulated) along back to the interior or plus pole of 
the jar for completion of the circuit. The total length of wire 
was 480 yards. This arrangement of my wires, in the event of 
non-continuity, would, it will be perceived, enable me to discover 
with very little trouble where the derangement was situated, 
should one take place. 


On charging the Leyden jar and —— the circuit, the 
well-known brilliant snapping spark of about three-quarters of 
an inch took place; the gas was now turned on, the spark made, 
and the ignition perfect. ‘Isis was retr:ed several times; out of 
nine trials, notwithstanding that the spark was good, and there- 
fore sufficient for lighting the gas, one or two of the ignition 
jets did not light. On making and discharging another charge, 
perhaps one of the two was ignited, the remaining one requiring 
perhaps yet another charge specially for its own use. The 
actual cause of this anomalous result I was at a loss for some 
time to conceive, until I suspected that it might be caused by 
the draft blowing the gas, at the instant of the spark, away from 
its immediate proximity. The platinum poles were about ¢ in. 
above the top of the jet; this gave a good leverage, if I may 
use the term, for the wind to act upon. I therefore determined 
to reduce the height of the spark from Zin. to 4 in.; this very 
materially assisted in rendering one discharge equal to the task 
of igniting the five burners wita certainty, but even so, on one 
or two occasions, one has missed fire until another spark could 
be sent through. 

Having thus seen the desirability of transmitting a number 
of sparks in rapid succession, in order to catch the gas, if pos- 
sible, while passing and repassing the space traversed by the one 
spark, I determined on charging several jars, and this led me to 
the construction of what I have called a successive discharging 
Leyden battery (new, I believe), whereby I charge but one bat- 
tery, and then obtain a series of discharges succeeding each 
other at any speed I desire (Fig. 3). My new form of battery 
is composed of six Leyden jars, placed on a circular board 
covered with zine, and to which are soldered hoops or circles of 
zinc to receive the bottoms of the jars; the knob or ball of each 
jar has acnp-shaped hole in its top, for holding mercury (No. 1, 
Fig. 3), the six jars are covered by one lid made of dry wood, the 
rods and balls are put in their places, and the cups filled with 
mercury ; this completes this portion of the battery. I have 
now a brass ring, to which are soldered on one side six wire pins, 
lin. long, each of these pins rests (when put on) in one of the 
mercury-cups, and thereby connects the six jars, and enables 
me to charge all at once; when charged, the ring, by means of 
an insulated handle, D, is lifted off, thus at once insulating each 
jar, and giving me a battery of six distinct jars. On the centre 
of the cover to the jars is fixed a revolving insulated arm, ter- 
minating in a brass ball, and reaching within } in. of the six 
balls around it; the upper end of the axis of the revolving arm 
terminates in a mercury cup, and the axis itself is covered by 
glass for insulation. On fixing the negative or one of the con- 





ducting wires with the zinc stand, placing the other in the 
central mereury-cup, and causing the arm to rotate, a beautiful 
succession of sparks takes place, at a velocity equal to the 
speed of the revolving arm, and thus insuring six flashes in 
rapid succession, and the effectual ignition of the gas. 

Since the completion of this arrangement, the gas has always 
been ignited with perfect success. In thus describing, in a 
brief manner, the means adopted for the successful completion 
of a most desirable object, it must be borne in mind that the 
building was at the time full of delicate articles, and that ma- 
nipulating the gas on the top of a ladder 54ft. high was both 
dangerous and inconvenient. Should the details and facts I am 
now able to put before you in this short ponet (together with 
the sketches appended hereto) prove acceptable and useful, my 
object will be gained, tending, as I trust my paper may, to open 
up — experiments and discussions on a branch of prac- 
tical electricity that has remained dormant already too ~~ 

Extract from the Melbourne Argus, of 19th November, 1866. 
_ An experiment worth record has just been successfully made 
in the Exhibition building by Mr. H. A. Severn, assayer to the 
Union Bank, the object being to light the gas “ sunlights” in 
the roof by electricity and galvanism. Some three days prior to 
the opening of tha Exhibition it was discovered to be highly in- 
convenient to light these burners, 53 ft. above the floor. There 
were five sunlights to be reached from the ground, and each light 
had twenty-eight jets, so that the desirability of finding some 
other mode of igniting the burners became very great. In pre- 
paring the apparatus for lighting by electrical means, Mr. 
Severn took much pains, and spent a vast deal of labour; for to 
avoid risk of failure he determined upon having four more jets 

laced in each ring, which, filling up the breaks, made the 
ignition of one jet in that ring sufficient for all, as the flame 
would spread. The burners had to be brought down each night 
after the public were shut out, and as all had to be done amid 
a legion of glass cases, and work continued far into the small 
hours, great credit is due to Mr. Severn, who was indefatigable 
in his exertions, and to his assistants. On Saturday morning 
the apparatus was complete, the five lights were ignited seven 
times consecutively, and on Saturday evening the success was 
equal, although the charge or flash runs through some 500 yards 
of copper wire, the points of ignition being of course of platinum. 
It is, we are informed, intended to repeat the process for the in 
formation of the public this evening, between hali-past seven 
and eight o’clock. 








SUBMARINE TELEGRAPHS. 

In our last issue, we gave a few instances of the 
receipts and profits on some of the most important 
existing submarine telegraph lines. That a large field 
is open for this description of work cannot be doubted. 
Telegraphic communication with India is at present 
entirely dependent on the Persian Gulf cable, besides 
having to traverse a number of independent telegraphic 
administrations, including the ‘Turkish lines. Even, 
therefore, if the Falmouth, Gibraltar, and Malta line is 
postponed, the route vi¢ Malta and Alexandria, which 
at present stops short at Suez, must sooner or later be 
continued down the Red Sea to Aden, and thence vid 
Muscat to Kurrachee, and a new and substantial cable 
substituted for the remains of the Malta and Alexandria 
cable. The Indian land lines between Kurrachee and 
Bombay pass over the Runn of Kutch, a dismal swamp 
often covered to a depth of 2 ft. bythe sea. Although 
we should never, as a general m4 advocate lines laid 
at the bottom of the sea instead of on dry land, there 
are some exceptions where both are possible, although 
the sea may be the safest route; and the present line 
from Kurrachee to Bombay, which runs through a dis- 
trict consisting neither of dry land nor of open sea, is 
an instance where the sea could be adopted with ad- 
vantage. The excuse made for not constructing this 
important line, is, we believe, that the receipts on the 
wretched Indian land lines would be decreased. This 
is another example of the mistaken policy of the Indian 
Government in telegraphic administration. 

A cable from Rangoon to Singapore, years ago pro- 
posed and indeed commenced by the Indian Govern- 
ment, is once more likely to be constructed. The lines 
to China and Australia, in continuation of the Rangoon 
and Singapore line, must then follow rapidly even if 
this year Seen not see them commenced. The North 
Atlantic will, most probably, at last struggle into 
existence. The South Atlantic line to South America, 
a thoroughly practical route, without any very long 
stretches of deep water, must be constructed sooner or 
later, in spite of any number of lines to North America ; 
whilst our West Indian Islands are crying out for 
telegraphic communication amongst themselves, There 
is, therefore, evidently ample subject for investment, 
and, consequently, legitimate works for directors, 
engineers, electricians, and contractors ; and that long 
lengths of submarine telegraph will yield good returns 
we have amply proved in our last. 

All required is evidently that the administration 
responsible for the expenditure of the capital and 
management of the line—whether that administra- 
tion consists of the Board of Trade, the Secretary 
of State for India in council, or the direction of a 
telegraph company—should have one sole i in 
view, namely, the construction of a line of telegraph 
at the lowest cost compatible with a due regard 
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for efficiency and durability, and quite regardless 
of the interests of contractors or concessionaires, or 
the patronage of incompetent persons in any way. To 
attain this it is only necessary to use a little common 
sense and integrity, and to take a little trouble to 
obtain the advice and co-operation of experienced and 
disinterested telegraph engineers. Let concessions by 
all means be paid for, as without these instruments 
many lines would never be constructed at all; but let 
that payment close the transaction with the conces- 
sionnaire. 

When a company is formed every effort should, we 
believe, be made to retain the undertaking free from 
any provisional agreements with contractors, which 
bind the company to much higher terms for the con- 
struction of theiz works than could be obtained, not 
necessarily by open competition, but by an indepen- 
dent consideration of the best mode of action after the 
whole capital is subscribed. Indeed, although for 
short lines, if proper officers are employed—thus 
ensuring a good specification, a careful contract, and 
rigorous supervision—no better means than open 
tender can be adopted, there seems every reason to 
believe that the wholesale letting by contract, for the 
construction of a long line of telegraph, is the worst 
possible course that can be adopted. No real 

arantee is obtained by this means against loss, and 
it is evident that, for a large work, it is just as easy, 
and far cheaper, for the directors of a company or 
other administration to engage an engineering staff, 
ships, and construct machinery, as it is for the board 
of direction of a contracting company to do so. 

That engineers have not in these matters held their 
own is partly owing to the fact that some few companies 
after the first few years of experience and success 
in these works, believing that anybody and everybody 
could deal with a telegraph cable, allowed all sorts of 
men to play with their capital, and thus “ spoilt the 
trade.” 

The failure of the first Atlantic and the first 
Mediterranean lines then caused companies to offer 
any terms to contractors who would undertake the 
laying of a cable, and guarantee it for a month or a 
week ; and the losses that occurred under this system 
were still more disastrous than under any other, as 
the companies paid an enormous ‘price for this very 
temporary guarantee, without in the least averting the 
immediate failure of works designed by utterly un- 
experienced men, and carried out by contractors, having 
no interest in the permanence of the work, according 
to their own views, without the power of interference 
or supervision on the part of the companies. This 
system unfortunately appears to be still adopted to a 
great extent through the influence of a large contract- 
ing company and the weakness of directors. 

Many engineers, too, are so mixed up with patents, 
contracting firms, and other unprofessional matters, 
that it is perhaps not astonishing that Government 
should be inclined to seck in their own military engi- 
neers, however inexperienced, that purely disinterested 
advice in matters relating to telegraphs which they 
ought to be able to obtain from any men calling 
themselves civil engineers ; and telegraph companies, 
having no such intermediate class to — to, 
may possibly find in this some slight excuse for deal- 
ing practically directly with contractors in the very 
loose manner they have done. The excuse for patentee 
engineers is a strong one, however. Directors of 
companies and Government officials value professional 
experience so little, that it is only by patenting every 
invention, thus enforcing payment for time expended 
on careful thought based on experience, that an in- 
come can be obtained at all by anybody but a contrac- 
tor in these matters. Still there are many men uncon- 
nected with contractors or patents who have now had 
extended experience in telegraphic works in every form, 
and from aan the Government or any other adminis- 
tration could select an efficient staff for any work. 

Of all the absurd steps, however, which have been 
taken in regard to the construction of submarine 
telegraphs, we consider the adoption of the so-called 
“scientific committees” to be the most outrageous. 
It is now just sixteen years since the first submarine 
telegraph was constructed. Is it not reasonable 
to suppose, therefore, that during this period a host of 
men ofall ages and of all classes have gained an immense 
amount of knowledge and experience in the construc- 


tion, working, repair, and renewal of the lines that have 
been laid and maintained, and even during the laying 
and recovery of those cables that have proved failures ? 
Are the men that have been so engaged, then, so utterly 
devoid of intelligence that their opinions, in spite of 
this experience and study, are not worth naming as 
compared to those of a “ scientific committee” ? 





Why not have a “scientific committee” to every 


railway company, to decide on the form of rail and the | grain 


best fish joint? Because directors of the great sub- 
marine telegraph companies were careless and foolish 
enough at first to intrust their shareholders’ money 
to any adventurer who had obtained a concession, 
or any one who said they understood the matter 
of telegraphs, without inquiring what experience 
entitled them to make the assertion, are our practical 
engineers and electricans to be constantly ignored, and 
the opinions and decisions of half-a-dozen men, with 
high-sounding appendages to their names, but mostl 

uite inexperienced in, and but remotely connected wit 
these matters, to be solicited in preference? It appears 
as if directors were blind enough to perceive no other 
course open between the acceptance of concession ad- 
venturers and professors of natural philosophy as their 

uides in such matters. We do not think that Eng- 
read as a rule, are, however, so stupid ;‘ and we 
believe that the public would, in these questions, pre- 
fer backing the opinions of any of those men who have 
for years Sevete their time and talent to the. sole 
study of the subject, and to the construction of tele- 
graphs in all parts of the world, rather than to any 
* scientific committee,” even if it contained the names 
of the Secretary of State for War, the Attorney- 
General, four lieutenant-colonels, and _half-a-dozen 
professors in natural philosophy, with the Archbishop 
of Canterbury as chairman. We protest against 
* scientific committees.” 








RECENT PATENTS. 


Tue following specifications, of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No.. 1569, 1s.) John Garrett Tongue, of 34, 
Southampton-buildings, patents, as the agent of Maltby 
Kingston Pelletreau and Ellicott David Averell, of 
New York, U.S., the application of an electro-magnetic 
striking y Fever to the pens of paper-ruling machines, 
whereby the pens can be set to strike the paper at 
any desired point. 

(No. 1570, 1s. 10d.) Antoine Grivel, junior, of 
63, Rue de Grenelle, St. Germain, Paris, takes a patent 
for various arrangements of safes and locks. In some 
of these latter, hooked bolis are employed in a manner 
closely resembling that already patented by Mr. Chat- 
wood, the well-known safe manufacturer of Bolton. 

(No. 1574, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents as a communication from 
Warren Lyon, David Van Gelder Isaacs, Alexander 
McAndrew, and Samuel Wann, of New York, 
U.S., some arrangements of pillar drilling-machines, 
adapted for being worked by hand or steam power. 
In these machines the spindle is furnished with a 
horizontal fly-wheel, which serves also as a weight by 
which the drill is fed to its work, the pressure being 
regulated by an adjustable counterpoise. 

(No. 1578, 4d.) William Edward Newton, of 66, 
Chancery-lane, patents as the agent of George Myers 
and George Harper, of Upper Sandusky, U.S., a com- 
position for bearings, consisting of a combination of 
copper and glass, or copper, lead, and glass, the ma- 
terials being fused together by the aid of borax and 
prussiate of potash. The composition containing lead 
is only proposed for -_ bearings, and for these the 
proportions mentioned are, copper 1 lb., glass 2 oz., 
borax 1 oz., prussiate of potash 40z., and lead 8 oz. 
When the bearings are subjected to a heavy load, the 
above mentioned quantity of lead is reduced or alto- 
gether omitted. 

(No. 1581, 8d.) Charles Henry Murray, of Loman- 
street, Southwark, patents arrangements for cutting 
the clay as it issues from brick-making machines. 
According to this plan, the issuing stream of clay, of 
a width sufficient to form, say, twelve bricks, is first 
divided transversely by a vertical wire; and the slab 
thus cut off is next slit, as it were, into bricks, by being 

ressed against a series of vertical wires arranged in 
front of it at the thickness of a brick apart. 

(No. 1583, 8d.) John Moss, of Astley, Lancashire, 
atents an arrangement of carding engines, the object 
eing to combine the “ breaker ” and finishing carding- 

engines in one, and to obviate the necessity for strip- 
ping the cards by hand. In this machine two main 
eslinders, covered with cards of different degrees of 
fineness, and driven at different speeds, are employed, 
and these are provided with a oiler clearing cylinder 
arranged between and below them. 

(No. 1586, 8d.) Hector Auguste Dufrené, of 10, 
Rue de la Fidélité, Paris, patents machinery for decor- 








ticating rice and other grai In this machinery the 
in is subjected to friction between two surfaces?of 
india-rubber, between which surface emery or some 
other hard powder is also interposed. 

(No. 1588, 8d.) David Cochrane, of Dunmurry, 
Treland patents improvements in spinning-frames. Ac- 
cording to this plan, instead of the ordinary spinning- 
saddle having a transverse guide-pin moving in slotted 
guides on each side being employed, a saddle is used 
which has an inclined transverse slot for a guide-pin 
fixed in a’single stand. 

(No. 1589, 8d.) Albert Thornton, of Cleckheaton, 
patents a feed-water heater for steam boilers. This 
consists of a series of coiled pipes placed in the a 
or flue of a boiler, and furnished with a connexion by 
which the. lower part of the coils can be placed in 
communication with the lower part of the boiler, when 
the feed is stopped, and when, if it were not for this 
connexion, there would consequently be no flow of 
water through the apparatus. The upper part of the 
coils is in communication with the water in the boiler, 
a short distance below the water level. 

(No. 1593, 8d.) Samuel Lees, of Birmingham, 
patents an arrangement for burning petroleum or other 
hydrocarbons in steam boilers, &c. According to this 
plan, the oil to be burnt is placed in a trough, which 
takes the place of the ordinary firegrate, this trough 
being filled in with metal or other balls of different dia- 
meters, the lower layers being the smallest. The lower 
balls are heated before being placed in the, trough, 
and they thus cause the evolution of vapour from 
the oil, the vapour being consumed when it meets the 
supply of air admitted through the firedoor., After the 
flame has been once started, it maintains the balls in a 
heated state. We very much doubt if this arrange- 
ment would prove as effective or manageable as Mr. 
Richardson’s, or as the one now being tested at 
Messrs. Field’s candle works, Lambeth, which we de- 
scribed a fortnight ago. , 

(No. 1594, Is. 6a) Thomas Joseph Leigh, of 7, 
Landsdowne-cottages, Camberwell, patents arrange- 
ments for burning coal-dust, coke-dust, &c., in which 
the fuel is placed upon a bed of molten iron, and the 
supply of air is forced up through the latter by means of 
tuyeres provided for the purpose. Jets of steam are 
also introduced above the surface of the fuel. The 
arrangement is specially intended for use in-puddling 
furnaces, but in the specification it is also shown 
fitted to a locomotive boiler,to which, however, it would, 
we fear, never be practically applied. 

(No. 1595, 10d.) George Allix, of St. Heliers, 
Jersey, patents apparatus for furling and reefing fore 
and aft sails. 

(No. 1596, 10d.) Pierre Hyppolyte Limet, of 
Paris, patents machinery for cutting files, and similar 
purposes, in which the cuts or depressions are pro- 
duced by pressure instead of. by percussion, as usual. 

(No. 1599, 1s. 2d.) Robert Alfred Wright, of 
Shepherd’s-lane, Homerton, takes a patent for con- 
structing furnaces with openings for the admission of 
air above the firegrate, these openings being furnished 
with valves, which are arranged so as to be opened by 
the opening of the firehole door. ‘The patent also in- 
cludes a form of grate-bar. 

(No. 1601, 2s. 6d.) George Dominicus Kittoe, of 
the firm of Kittoe and Jackson, of Compton-street, 
Clerkenwell, patents the steam-pump, of one form of 
which we give illustrations on another page of the 
present number. 

(No. 1610, 8d.) William Hatherton Hall and 
Joseph Cooke, of Birmingham, patent a form of 
miner’s safety-lamp, in which seamless gauze and cor- 
rugated, scolloped, or fluted glass are — ed. The 
lamp is provided with an arrangement which makes it 
self-extinguishing when it is opened. 

(No. 1613, 8d.) Joseph John Harrison and Edward 
Harrison, of Broughton, patent an arrangement of 
check motion for looms, and a peculiar form of temple 
for distending the cloth between the selvages. 

(No. 1618, Sd.) William Bellhouse, of Rochdale, 
patents an arrangement of safety apparatus for pre- 
venting the fall of the cages of hoists in the event of 
the lifting rope or chain breaking. The arrangement 
consists of wedges capable of sliding between projec- 
tions on the cage and the guide rods, these wedges being 
brought into action by means of weighted levers or 
springs, which are liberated on the fracture of the 
hoisting chain. 

(No. 1621, 10d.) John Whitaker, of Leicester, 
patents improvements in reaping and mowing machines, 
these embracing the application of an auxiliary cutter- 
bar, an arrangement for lifting the cutter-bar clear of 
the ground, and a means of adjusting the height of 
the finger-bar. 
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ENGINE OF THE AMERICAN RIVER STEAMBOAT FRANCIS SKIDDY. 


CONSTRUCTED BY MR. JOSEPH BELKNAP, ENGINEER, NEW YORK. 
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In the construction of the engines of American river steam- 
boats, as well as in that of the boats themselves, there is much 
that presents an exceedingly strange appearance to an English 
engineer. Intended torun at a high speed, and limited in their 
draught, the boats are necessarily built of great length, and 
with nearly flat floors, whilst they are made with very fine lines, 
and are furnished with great engine power. The conditions of 
the traffic carried on by them also renders it necessary that they 
should be provided with first-rate passenger accommodation, and 
to give room for this the main deck is made to considerably over- 
hang laterally the hullof the vessel. These requirements have 
made many peculiarities of construction necessary, and for an 
excellent account of these we cannot do better than refer our 
readers to the very interesting paper on the subject read by Mr. 
Norman Scott Russell, before the Institution of Naval Architects, 
a considerable portion of which paper we reprinted in the first 
volume of this journal (vide page 373). ; 

The type of “ walking-beam” engines, almost universally 
adopted for the American river boat, is well represented by the en- 
gine of the Francis Skiddy, of which we give a side elevation on 
page 154, and other views on the present page, The engine was 
designed and constructed by Mr. Joseph Belknap, afterwards of 
the Neptune Ironworks, New York, and the hull of the vessel was 
built by Mr. George Collier. She was originally intended for a 
passenger boat, and was 322 ft. long by 38ft. beam, whilst her 
depth of hold was 10 ft. 4in., and her tonnage 1235 tons. Her 
average draught was 7 ft. when light, and 7 ft. 6 in. when loaded. 
She was afterwards converted into a freight boat, her hull beiny: 
enlarged so as to give a tonnage of 1500 tons, her draught being 
at the same time diminished to 5ft. 4in. when light, and 6 ft. 
4in. when loaded, . ; 

The engine has a single cylinder 5 it. 10 in. in diameter, with 
14 ft. stroke, the metal of this cylinder being but 1 in. thick, 
except at the flanges and where external mouldings occur. A 
section of the cylinder is given in Fig. 3, and from this the 
arrangement of the steam passages and valves will be clearly 
seen. The piston has metal packing, and the piston-rod, instead 
of being guided by parallel motion, as is usual in beam engines 
made in this country, is furnished with a crosshead working in 
light cast-iron guides fixed to the upper end of the cylinder (not 
to the cover), and steadied by wrought-iron stays extending to 
the main framing. ‘I'he crosshead is connected to the end of the 
beam by a pair of links 10 ft. 1} in. long, fitted with strap ends. 

The beam, which is 25 ft. long between end centres, is of the 
lozenge form usually adopted for American steamboat engines, 
and it is constructed partly of cast and partly of wrought iron, 
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the cruciform trussing forming the central part of the beam 
being of the former, and the surrounding strap of the latter 
material. Wrought-iron truss rods also extend from the upper 
and lower corners of the beam to points nearly midway betweén 
the main and end centres, and wrought-iron straps and keys are 
used for connecting the various parts together. Beams of this 
kind are generally nicely fitted and finished, and the system on 
which they are constructed renders them well adapted for resist- 
ing the strains to which they are subjected. 

The main framing of the engine, or “ gallows-frame,” as it is 
called, is constructed of wood, with wrought-iron tie bars, the 
latter being placed so as to receive all the tensile strains. The 
arrangement of the frame and tie bars will be seen from Fig. 1. 
The various parts of the frame are well connected by timber 
knees, and are bolted and dowelled together, whilst on the top 
of the frame are placed and firmly secured the plummer blocks 
for the main centres, which, in the case of the engine which we 
are describing, are about 41 ft. above the main deck level. The 
plummer blocks for the crank-shaft are also well secured to the 
frame, the bolts by which they are held passing down through the 
keelson. The eranks are of wrought iron, and the connecting 
rod, which: j the same material, and is stiffened by truss 
rods, is 30 ft. 10% in. long between end centres, 

The steam is admitted to and released from the cylinder by 
conical double-beat valves worked by Stevens’s valve-gear, a 
form of gear more employed than any other on American river 
boat-engines. The steam passages at the upper and lower ends 
of the cylinder are each 3 ft. 10 in. by 9 in., and they communi- 
eate with chambers to which the steam and exhaust valves are 
fitted. These valves open respectively into chambers communi- 
cating with the pipes or hollow columns, A’, one of these pipes 
being connected tothe steam pipe from the boiler, and the other 
to the condenser. In the case of the steam valves, which are 
shown at EK, Fig. 3, the two beats are cast in one piece with the 
connecting stem, the seat for the upper beat being 17 in., and 
that for the lower beat 16 in. in diameter. In the case of the ex- 
haust-valves, the pressure upon them of course comes from the 
interior of the chamber to which they are fitted, and the lower 
beat is therefore made the larger of the two, its diameter at the 
smallest part being 17 in. and that of the upper beat 16in. In 
the case of the exhaust-valves also, the two beats are formed 
separately in order to enable them to be put in their places, the 
stem of each pair of valves being cast in one piece with the 
“— beat, and being united to the lower beat by a flange and 

olts. 

The arrangement of the valve gear we shall be enabled to ex- 
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plain by the aid of Figs. 1 and 2. The crank-shaft is turuished 
with two eccentrics fixed on it, one of thése being used for work- 
ing the steam valves and the other the exhaust valves. The 
rod of the latter eccentric is coupled to the arm, F*, on the rock- 
ing shaft, F®, aud that of the former eccentric to the arm, F4, 
on the other shaft, Fe. Each of these shafts is furnished with 
fingers, which act upon tappets fixed on the rods by which the 
valves are lifted, and these fingers are so curved that the motion 
given to the valves is smooth and without jar, whilst at the same 
time the valves are opened very quickly. In Figs. 1 and 2 the 
tappets on the exhaust valve sole, and the fingers by which 
they are worked, are marked F’ and F® respectively, and the 
corresponding details of the steam valve gear are lettered I> and 
I. The total lift of the steam valves is 5in., and that of the 
exhaust valves 6in. Each steam valve alternately commences 
to open when the piston is 4 in. from end of its stroke, and it is 
lifted 4. in. by the commencement of the return stroke. The 
exhaust valves are lifted 14 in. at the termination of the strokes 
of the piston towards their respective ends of the cylinder, and 
they close when the piston is 10 in. from the other end of the stroke. 

The condenser is situated beneath the cylinder, and in fact 
forms the base upon which the latter is fixed. It is cylindrical, 
and is 70 in. in diameter inside by 6ft. 6in. high. From the 
plan and vertical section of it given in Figs. 4 and 5, it will be 
seen that the injection water is made to strike against the top 
of the condenser, and is then distributed by a perforated plate 
placed just below the mouth of the injection pipe. The steam 
1s taken into the condenser through an opening in the side imme- 
diately below the level of the perforated plate. ‘Ihe diameter 
of the air-pump is 3ft. 10in., and its stroke 4 ft. 4in., the rod 
being coupled to the beam at a point distant 7 ft. 8 in. from 
the main centre. The air-pump barrel is of cast iron lined 
with brass, and the foot and bucket valves are of the butterfly 
class. The delivery valves is formed by what is termed the 
“ floating top” of the air-pump, this being a domed cover which 
slides on the air-pump rod, and the lower edge of which shuts 
on wooden blocks placed in a groove formed in the bottom of the 
hot well around the top of the air-pump barrel. 

The engine is furnished with steam by four cylindrical boilers, 
each 28 ft. Lin. long by 8 ft. in diameter. The heating surface 
of the four boilers is 5132 square feet, and the firegrate surface 
208 square feet. When the Francis Skiddy was a for 
passenger service, she was fitted with paddle wheels 40 ft. in 
diameter, these wheels having each twenty-eight floats, each 
11 ft. long by 8 ft. wide. When she was converted into a freight 
boat, however, the size of the wheels was increased to 41 ft. 4 in. 

As a passenger boat, the highest speed attained by the Francis 
Skiddy was 22¢ miles per hour, the average number of revolu- 
tions made by the paddles at that speed being 214 per minute. 
The pressure of steam in the boiler was 45 lv., and the 
maximum average pressure in the cylinder 39.1 lb., the steam 
being cut off in the latter at 7 ft. 6 in, from the commencement 
of the stroke. The above data would show the exertion of 2745 
horse-power, but this is no doubt an exceptional result. The 
consumption of anthracite coal when running at the highest 
speed was 26 lb. per square foot of grate surface per hour; but 
when running at a lower average speed, the consumption was 
23 lb. per square foot of grate surface per hour. The consump- 
tion of coal for the whole trip from New York to Albany and 
back (a distance of nearly 300 miles) at the highest speed—the 
blower being used to supply air to the furnaces—was 32 tons, 
and at what was termed an average speed, the consumption was 
25 tons for the same trip. ‘The average speed attained by the 
vessel after her conversion into a freight boat was 13;%; miles per 
hour, her engines making 16 revolutions per minute. The 
steam was cut off at 9 ft. from the commencement of the stroke, 
and the average pressure in the cylinder was 30.92 lb., the 
boiler pressure being 33 1b. At the speed just mentioned, the 
average consumption of anthracite coal was 11.1 lb. per square 
foot of grate surface per hour, whilst the consumption during a 





trip from New York to Albany and back was 23 tons, 
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OUR FUTURE, TASKS. 
TWENTY years ago—and it 
middle-aged men—there was even more congratulation 
than now upon our wonderful progress in “ the useful 
arts’”—the then fashionable term for the practical ap- 
plications of invention and discovery. There was then 
a general belief that we had nearly, if not quite, 
perfected all our leading manufactures and all the 
great modern improvements in construction and in the 
means of communication. Not that we had reached 
abstract perfection—for there is always a wide margin 
between theory and practice —but practical and 
especially commercial men greatly doubted—as per- 
haps they doubt now—the room forjany very consi- 
derable advance ‘This was no doubt as prudent as 
it was natural, for who but visionaries can pretend to 
look twenty years into the future? Yet we can now 
show a very respectable progress. The account is in- 
deed so long and so important throughout that we} 
hardly know where to begin. Lu our opinion, the Bes- 
semer process, next to the miracles and blessings of| 
chloroform, is the most important improvement of them | 
all; but what shall we say of submarine telegraphs, | 
armour-clad ships and monitors, modern ordnance, | 
and the steam-plough ? What of the reaping-machine, 
the Injector, the centrifugal pump, the sewing-machine, 
the analine dyes, and of Rausome’s artificial 
Every one of these embodies a wonderful invention, 
already worked out to grand results. Only twenty 
years ago we were all in doubt at the screw as a pro- 
peller, and we had very few screw-steamers afloat. | 
'here was but little faith, too, in iron ships ; and, to| 
go on for a moment with steam vessels, we did not 
employ bulkheads, double skins, &c., nor did we resort | 
to superheating and surface-condensation. Steam | 
colliers and steam canal-hoats were hardly known. | 
What extraordinary improvements, too, have been | 
in the iron and steel manufacture, apart 
from the Besseme r precess ! Steel castings, which | 
twenty years could be made all, are| 
now produced of any weight and with more certainty 
than forgings were then made in wrought iron. We 
have cheapened the make of iron from the blast fur- 
nace to an astonishing extent, taking off, too, and| 
burning all the waste gases; and we have found that | 
even steam puddling is possible. We make difficult 
forgings by stamping; we can now weld up boilers 
without a single rivet; we can roll sound armour-} 
slates of 30 tons weight, and we can roll the heaviest 
veams of H section, 3 ft. deep; we can draw steel 
tubes, in the cold state, from hollow ingots; and we} 
can punch a hole a foot in diameter right down through 
a five-ton block of steel four feet high. If we prefer, 
again, to look at distinct and concrete inventions or 
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discoveries, rather than to mere improvements of pro- 
cesses, we have the beautiful mode of sinking hallow 
piers by the pressure of the atmosphere, still better by 
the blow of the atmosphere upon the sudden release of 
highly compresssed air from within the cylinder. 
There are, too, the band-saw, now actually cutting iron 
plates an inch thick, water-pressure machinery, the 
file-cutting machine, and the slotting drill. There is 
the underground railway, the pneumatic post, and 
Siemens’s furnace—all inventions which are giving 
extraordinary results. The application of machinery 
has been wonderfully extended, the direct applications 
of steam perhaps even more so. ‘Twenty years ago we 
had but little, if any, brick-making machinery, or 
wood-working machinery; the copying principle, as 
now carried on at Woolwich, at Eufield, and in num- 
berless other places, was hardly known; guns, screws, 
bolts and nuts, locks and keys, horseshoes, &c., were 
all made by hand; moulding machines were unknown 
in foundries, and even blowing-fans were but little 
used. We now have steam in the barn-yard as well as 
in the field; we have steam traction-engines doing ex- 
cellent service, steam cranes, steam pumps, steam 
rivetting machines, steam pile-drivers, &c. ‘l'o inter- 
sperse, again, afew distinct and striking inventions, there 
is the steam-pressure gauge, the gas engine, the cen- 
trifugal machine for cleansing sugar, Carr’s won- 


derfully simple and wonderfully effective disinte-| 


grator, the curious magnetic anti-incrustator, coal-| 
cutting machines, rock-tunnelling machines, the} 
non-recoil gun, open at both ends, the beautiful | 
process of “ squirting” lead pipe by hydraulic pres- 
sure, and the elegant and — paradoxical process 
of stamping capsules at a blow from a flat disc, the 
metal of which runs up the sides of the punch. There 
are, too, Weston’s Aa. Sone as admirably improved by 
Tangye, and the hydraulic jack. We find it impossible 
to arrange our Improvements of the last twenty 
years in any order of their relative importance. 


I'wenty years ago the tubular bridge was about being | 
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ntroduced, but how wonderfully has wrought-iron 
construction been extended since then! Lngineers 
now employ concrete to an extent hardly dreamed of at 
that time, and the great dredging operations by which 
artificial harbours are now made, as on the Tyne and 
the Clyde, were not then realised, nor hardly contem- 
plated. Floating docks, too, have become 'compara- 
tively comimon. The manufacture of gas has experi- 
enced a complete revolution since the general intro- 
duction of elay retorts, which but few, twenty years 
ago, would’ believe in ; and by improved setting of the 
retorts, by the conversion of the residual produets, 
and by purifying with inodorous oxide of iron, most 
unexpected and welcome results have been attained, 
As for railways, we have had fish-jointing, and here 
and there iron permanent way ; and, as for locomotives, 
they have been greatly enlarged and really improved, 
and adapted to burning eoal, and, where care is taken, 
without smoke. Mr, 
taking up water while the train is in 
serves a line to itself; and the simple machine for 
perforating postage stamps and cheeks, distinct 
enough from anything we have yet mentioned,-de- 
serves another. The plate glass manufacture has been 
so greatly improved that it may be almost said to 
have been re-created. The distillation of Boghead 
shale, and the production of new substances, is a 
further stride ; and-so, too, has been the manufacture 
of stearme candles. Then there is the gutta-pereha 
manufacture, and the discovery, commercially speak- 
ing, of aluminium, discovered chemically as a distinet 
element sixty years ago. We have touched lightly 
upon the improvements in the appliances of war. 
Twenty years ago the millennium was thought to be 
approaching, and the great Exhibition itself was 
said to be the emblem of a new reign of universal 
peace ; but since then, alas! we have had the Crimean, 
the Italian, the. American, and the German wars, to 
say nothing of lesser struggles in other parts of the 
world. Now we find the whole appliances of war, 
whether by sea or land, almost completely changed. 
Brown Bess has made way for the Enfield rifle, and 


this is now converted to the terrible breech-loader, | 


and we really have practically perfected the latter class 
of arm, and we do not mean the Snider. As for field 
artillery, we have only to look at Whitworth’s and 
Armstrong’s guns; and as for‘naval ordnance, we 
have 124 ton guns now mounted and worked on 
shipboard, and we have chilled shot which will cer- 
tainly punch single 8 in. plates and their backing, 
and the Americans are casting 20in. guns of over 
50 tons weight. 

Who that is now forty or fifty years old, or older, 
can run his eye over this heterogenous but magnificent 
list of inventions, discoveries, and improvements, all 


brought into use since 1846, without some feeling of | 


astonishment that there was then room for such ad 
vances upon what was indisputably then thought to be 
well near perfection itself. We then had great manu- 


factures, railways that were commonly believed to be | 


practically perfect, ocean steam navigation, the electric 
telegraph, gas lighting, lithography, and, in a small 
way, photography—of which, by the way, we have said 
nothing—and we then wondered what we could have 
more. Who that recals all that has since been done, 
or who will even wander through our own indiscrimi- 
nate list, but will take fresh courage, and look forward 
with confidence to the next twenty years. How much 
good to mankind may be hidden in the womb of time 
we know not, but we may be assured that many im- 
provements, of which the way is already marked out, 
will be adopted. Among these we can count a great 
number, and even here the list is so long and so varied 
that we hardly know which to speak of first. 

Certain it is that we shall have more plentiful, if not 
cheaper, food—not merely through importation, but 
by the improved cultivation of our own soil. Is any 
one so far deceived by the Royal Agricultural Society’s 
annual shows as to suppose that our farmers are really 
doing “justice to Eneland” ? We are not yet farm- 
ing one-half of our cultivable land, nor is the cultivated 
half made to produce one-half what it ought. How is 
it that 72 bushels of heavy wheat have been grown to 
the acre in the Isle of Grain, when hardly half that 
quantity can be grown in other parts of the kingdom? 
Farming must become a haath of engineering, with 
its recognised professional authorities, and advanced 
means of improvement. We wish to avoid the 
slightest disrespect to a considerable proportion of 
English farmers in saying, what they have reason to 
know better than we, that the common run of their 
fraternity—sharp as they may be at a bargain—re- 
quire the five years’ or ten years’ observation of their 
neighbours’ farms to take in and adopt a new principle 
in agriculture. It is common to say that the farmers, 


Ramsbottom’s apparatus for | 
motion) de- | 


as soon as they see that any given idea, invention, or 
mode of farming is for their interests, are as quick as 
any to adopt it, but the real fact is, it takes them about 
five times as long as other people really to see it. They 
are the last men for sweeping reforms, yet if they de- 
sire to hold their own, they must frame their minds for 
the following improvements Little or no waste lands 
must be left in England ; Sep paltselle ate es be 
thoroughly steam hed, = wet, 8 ly under- 
drained. i y ends netics, and sandy;soilsiworked in 
with clay: Sewage irrigation, whereyer. practicable, 
and for erops of Italian rye grass for) datry feeding. 
‘To:go further, all cultivated land should be brought to 
the condition, as far as possible, of a garden seed-bed, 
and even here the agricultural engineer haS ‘a further 
opportunity of saturating the soil with carbonaceous 
and nitrogenous matter by penetrating it with the pro- 
ducts of combustion of slack coal led through the land 
in flues. “Farmers will yet find that what we call the 
* soil” is a most accommodating and, so fo speak, 
'elastic platform for agricultural operations—that it 
|may be made to possess almost unlimited powers of 
| production, and that it is as much for the natural 
| agencies of air and light as for the artificial’ agencies 
| of stimulants that the soil is the proper vehicle, We 
| shall never do justice to the land cotta steam plough 
| it thoroughly, nor until we make it carry the greatest 
crops its superficial area and sun ¢xposure will bear. 
heap food assists the case of cheap labour, but the 
legislature must do something for us, and give us free 
trade in labour, and quit us for ever of trade ‘tyranny. 

Next to these we must have both improved trans- 
port and cheaper transport — quicker traisport for 
passengers and cheaper transport for goods, e must 
dismiss the lumbering system of “trains” for high- 
speed traffic, and resort to a single yehiele combining 
engine, tender, and carriage, in which fifty passengers 
may go at a mean rate of sixty miles an hour, at mode- 
rate cost, and with but forty or fifty tong of total 
weight in motion. As for goods traflic, we must go 
| back in some measure to the canals. Railways can never 
| beat them; except as in the case of the,Kennet and 
Avon—Rennie’s finest work—they got possession of 
| them and destroy them. There should now be a sys- 
|tem of canal navigation throughout England (sup- 

osing sufficient water to be provided for tlié'summit 
levels), to take steamboats of 250 tons displacement 
anywhere. Until we have a system of interial navi- 
gation independent of railways, we ‘shall never be 
free of dliineeee restrictions from the latter. The 
prime cost of moving goods on canals of large section 
and moderate lockage, does not exceed ' one-eighth of 
a penny per ton per mile, and, with a large traffic, the 
interest on the cost of the works and all charges 
should be covered by one farthing, or 240 miles for 
5s. per ton for boats taking 200 tons. Indeed, on the 
short line of water communication between North- 
wich and Runcorn, sixteen miles with four locks, and 
with the Mersey navigation between, Runcorn and 
Liverpool, the whole cost of carrying salt when the 
Weaver improvements are completed is estimated at 
but 6d. per ton from Northwich to Liverpool. With 
all the * asian which railways have conferred, it has 
been a misfortune that they have afforded an impres- 
sion that canals are inferior and obsolete modes of con- 
veyance. On the contrary, the superiority of large 
vanals worked by steam, in point of cheap transit, is so 
great that we only fear the railway interest, which is 
so strong, will prevent any considerable resuscitation 
of the canal system. 

We require, and may expect to obtain, a new class 
of ocean steamships, both larger and fastet than those 
now working. The steam traffic between England 
and America, and between England and India, has in- 
creased enormously during the last ten and especially 
within the last fifteen years, and the average size of 
the steamers employed has been somewhat increased. 
An argument against large ships has been drawn 
from the want of commercial success of the Great 
Eastern ; but her case is by no means conclusive. A 
single very large ship cannot be expected to pay upon 
any long line of from 3000 to 10,000 miles, because the 
departures from either port can only be at considerable 
intervals—say from one to four months—and neither 
passengers nor goods will wait to accumulate for such 
a length of time. The traveller wishes to visit New 
York or Calcutta. He is ready to go ‘at once, and 
will not wait long for the sake of his preference for 
any one ship over another. Goods, too, will take the 
first cheap conveyance that offers, and it was folly to 
count upon an accumulation of several thousands tonsjof 
freight at Liverpool during a period of many weeks, 
merely that they might be sent by the Great Eastern. 
For large ships to pay at all, there must be. a. full fleet 
of them with regular and frequent departures. Again, 
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the Great Eastern, notwithstanding that she is the 
most comfortable ship in which we have ever crossed 
the Atlantic—and we have made the voyage many 
times—is by no means a fast ship, if indeed she is not 
to be considered slow; and her owners conceded 
nothing to the public in the way of diminished fares. 
We require lines of saloon steamships, driven by twin- 
screws, and having no masts and sails—ships from 
500 to 600 ft. long, and of proportionately wile beam, 
but moderate draught—which should be driven at the 
mean rate of 16 knots an hour all the way across the 
Atlantic, making the voyage to New York regularly in 
eight days, instead of in from ten to twelve, or even 
in fourteen, as at present. This is not only quite pos- 
sible, but such a line would at once possess itself of 
the principal traffic. 

e require, too, greatly improved Channel steamers ; 
for we are not at all clear about the Channel railway. 

One great change, which is likely to dispose of all 
our existing plans for ships of war, is the certain 
adoption, sooner or later, of piston shot and gigantic 
cannon—the principle of employing a large-bore gun 
to fire a small-bore shot, say a 20 in. shot from a 40 in. 
gun. In this way we may probably fire shot of a ton 
weight, with an initial velocity of even 1600 ft. oa 
second (the charge of powder being 450 lb.), with but 
little greater destructive strain upon the metal of the 
gun than in our existing -cast-iron ordnauce, say the 
68 pounders. The average pressure upon the shot, 
and of course upon the interior of co} ime as well, is 
twice greater in our wrought-iron rifled guns than it 
is in our cast-iron smooth bores, and the very neces- 
sity for excessive pressures in the case of our present 
rifled guns renders it extremely diflicult, if not impos- 
sible, to make large guns to bear them. What would 
be the effect of an elongated pointed chilled shot, of a 
ton weight, at 1600 ft. per second, is easily calculated. 
It would’ have nearly ninety million foot-pounds of 
energy, equal to what would be required to punch a 
20 in. hole in a good wrought-iron plate, 28 in. thick ! 
Such a shot would go through any ironclad we now 
have as if it were wicker-work, and of course a live 
shell might be substituted, which would blow the ship 
almost out of the water, and at any rate sink it at the 
first explosion. We repeat that there are clear and 
demonstrable principles upon which such guns may be 
constructed, and that nothing yet fashioned by man 
could resist them. 

And we are yet to adopt far more terrible means of 
destruction in the field. Just as we fire segment 
shells from our cannon, we shall yet fire explosive 
bullets from our rifles. Of the ammunition now fired 
in an engagement, not one-fiftieth and often not one- 
hundredth is effective. In other words, not one bullet 
out of every hundred fired in many actions ever reaches 
its man. The best marksmen cannot judge well of dis- 
tance in the heat of an action, and so fires high, and 
the charge is lost. We will not predict here the con- 
struction of shell nor the size of rifle that will be 
adopted, but certain it is that explosive bullets possess 
far too obvious powers of destruction to be long neg- 
lected. ; 

One grand improvement which science must achieve 
is the adaptation of all our ordinary irons to the Bes- 
semer process, and their conversion direct from the 
blast furnace, as has been practised already in Sweden. 
Less than thirty years ago, no steel could be made 
from English irons; but Josiah Marshall Heath, by a 
little mixture of black oxide of manganese and coal 
tar (which was the form in which his invention of 
“carburet of manganese” was finally adopted), solved 
the whole difficulty. Is it within the range of che- 
mistry to equally adapt sulphurous or phosphorised 
iron to the Bessemer process? Whenever this is 
done, it may be said that hundreds of millions sterling 
have been added to the wealth of this country. Such 
a discovery would be followed by the greatest revolu- 
tion in the iron manufacture ever witnessed. Besse- 
mer metal, too, should receive some mechanical treat- 
ment while in the melted state, whether by pressure, 
agitation, rolling, or otherwise. Mr. Bessemer himself 
has made excellent samples of tin-plate iron, which 
would bear the great test, that of doubling first one 
way and then across, the other way—like the sheets of 
this paper before it is cut—and that without cracking 
at the corner, and our readers may be astonished to 
learn that he made these plates merely by pouring the 
contents of a crucible of melted steel between a small 
pair of rolls, and without any intermediate working 
whatever. Depend upon it the limits of metallurgica 
discovery have not been reached yet. . 

We believe few have yet formed any conception of 
the immense change in building constructions which 
is to follow the general introduction of artificial storie. 

ome’s process appears to be now perfected, and 
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the results of the tests of the stone appear to leave 
nothing to be desired. It has been in use for three or 
four years (we are, of course, speaking of the stone 
made by the new process, without heat) and exposed 
to every Nrciarnt a trial by boiling, freezing, exposure 
to acids and to foul gases, and it appears to o un- 
alterable. Admitting this, its future applications must 
be boundless. We are slowly emerging from the vil- 
lanous brickwork which English builders have so long 
inflicted upon us under the name of “ street architec- 
ture,” and which is no more architecture than the 
brickwork of coal-cellars, of sewers, or even of a 
brick-kiln itself is architecture—brickwork without 
form, and of unredeemed ugliness. But little better 
is the wretched plastering of stucco or “ compo” 
now smeared upon buildings of no design, but 
of considerable pretensions. When it is found that 
excellent stone, at a most moderate price when already 
moulded into the mosf artistic forms, is to be had in 
any quantity, we shall really hope for something from 
the national taste ; for that commodity must have some 
existence, we imagine. We shall expect to see tlie 
whole style of London houses gradually changed, not 
in the sweeping and magnificent manner of which Paris 
and New York have furnished examples, but still in a 
general and acceptable manner. We expect, too, to 
see much higher buildings, and to witness the extensive 
introduction of pneumatic hoists, to supersede stair- 
cases in some measure. At the Linthorpe Ironworks, 
Middlesboro’, loads of 3 tons are raised 70 ft. in 
twenty seconds, with greater ease and smoothness, and 
incomparably greater safety, than by -any other lifting 
contrivance we have ever seen. We believe the 
annual loss in time and in the value of property in 
London owing to the limitation imposed by staircases 
to considerably exceed one million pounds. We have, 
too, to carry out a great system of water supply, and 
to provide by new means for an increasing street 
traffic. We do not say that we shall see steam actu- 
ally at work in the streets of London, but even stranger 
things than this have come to pass before now. 

And speaking of steam. Were we permitted to 
mention names, we would surely astonish thousands 
of our readers (and they are many thousands) by 
writing here who has said that the days of steam are 
already well-nigh numbered, and that hot air is to 
become the great motor. Engineers of such reputa- 
tion have declared this to us, that we are compelled to 
withhold our opinion that we do not believe in it, and 
admit that it is not always possible to look twenty 
years into the future. 

But we may in that time look for a wonderful pro- 
gress in India, a country which, for all. that we have 
heard of it, has not attracted one-tenth the real atten- 
tion it is yet destined to. We shall yet find it one of 
the greatest, and perhaps the very greatest, cotton- 
producing country upon the face of the globe, and we 
must be prepared to witness an immense extension of 
the cotton manufacture there. It is not in the nature 
of things for cotton to travel from India to England, 
and back again, merely to be spun and woven, when so 
many thousands of agile Indian fingers are ready to 
mind the spindles and looms which will run quite as 
easily in Bombay and Bengal as in Lancashire. 

We shall be working down into the lower coal, too, 
before many years, and shall know whether mines 
3000 ft. and 4000 ft. deep can be successfully worked ; 
whether, indeed, it is not cheaper to lift coal an extra 
L000 ft. or 2000 ft. than to carry it 20 miles further 
by rail. 

We could easily extend this long list, but we do 
not wish to tax further the patience of our readers. 
We have purposely recapitulated the more remark- 
able achievements of the last twenty years, and none 
who think for a moment will doubt that, whether or 
no we see clearly the precise direction of improve- 
ment, we may expect, nevertheless, many and startling 
changes in the machinery, the arts, and in the means 
of communication of the next generation. 


Gas CARBURETTERS.—Mr. Defries read a paper on Wednes- 
day evening at the Society of Arts, upon Welch’s gas carburet- 
ter, which was exhibited in action. 

PickERING’s GoveRNoR.—In ENGINEERING of September 
28th last, we illustrated an excellent and cheap form of governor, 
of which upwards of one thousand are now in use in America. 
It is supplied by Mr. William Marshall, of Wednesfield Heath, 
near Wolverhampton, and we learn that Mr. Wright, the well- 
known boiler and engine maker at Goscote, has commenced its 
use with success. He is now fitting one of large size for an en- 
gine to be erected at Reading. In this governor the ordinary 
jointed legs or arms are replaced by light and cheap springs of 
ribbon steel. The action is quicker than that of ordinary governors 
where the balls fall by gravity only, and the springs are very 
much cheaper than jointed arms. ‘The governor is, we should 
say, peculiarly applicable to portable and traction engines, where 
ordinary governors are commonly so troublesome, but it is not 





less efficient for all engines. 





THE WAR UPON PIECEWORK. 


Tne eternal misunderstandings between masters 
and workmen are not subjects with which we care to 
interest ourselves, or to entertain our readers; but 
when these disputes involve great principles, we are in 
a measure bound to recognise them. It has long been 
known that the Amalgamated Society of Eugineers 
were endeavouring to overthrow the system of piece- 
work, and that in Blackburn they had actually suc- 
ceeded in doing so. We called attention to this 
attempt last summer, and stated also that the cost of 
nearly every kind of work done by “ piecework” was 
regularly sent in to the society. Allen, the secretary, 
at once denied this in our columns, and the terms of 
his denial applied equally to both of our statements. 
We more than suspected his truthfulness, however, 
and we have since had his own letters in our hands, 
addressed to large employers of labour—letters dated, 
too, prior to our statement—in which the design of 
the society to overthrow piecework was distinctly 
declared. 

In many large works no union men are employed, 
and the discovery that any workman belongs to the 
“society” is at once followed by his dismissal. All 
employers are not, however, so independent, and many 
submit, upon compulsion, to an amount of tyranny of 
which some, perhaps many, of our readers have no 
conception. The necessities of employers are shown 
by the concession made at Blackburn, where the great 
Amalgamated is ‘having it all its own way. And this 
single case reveals plainly enough one of the great 
dangers of British trade and British labour. Our 
manufacturers thrive hardly less by the skill and 
éfliciency of British workmen than by the excellence 
of British machinerv, and among the workmen the 
very best are, of course, to be preferred. [t is the 
policy of the trade societies, however, to bring all in- 
dividual excellence down to one common standard of 
mediocrity, and, to put the case practically, a man who 
now does more and better work than his fellows is 
hated by them—a hatred often distinctly expressed. 
We will not say that all really good workmen prefer 
piecework, but many of them, and invariably the more 
energetic and therefore more valuable of them, always 
do. As compared with day hands, it is astonishing 
what amount. of work some of these piecework men 
can do, and how cheaply they do it. We have had 
occasion to give letters of introduction to engineering 
firms on the Continent, and especially in America, to 
men who assured us that they could not longer bear, 
here, the dislike of the day hands, and this, although 
they (the piecework men) had been doing extremely 
well at very moderate prices. Piecework necessarily 
brings out all the better qualities of a man, and it hasa 
wonderful effect in weeding out the drones and muffs. 
It puts a premium upon excellence, and by the same 
means inflicts a penalty upon laziness, incompetency, 
and thoughtlessness. It compels thought and order, 
and carries with it a constant and most wholesome 


sense of responsibility, together with a wa | and 
valuable feeling of ambition. For the piecework men 


are generally a little proud of their work, and like to 
stamp their name upon it, a custom allowed in many 
locomotive and other shops, not to speak of work like 
tyre-welding, where indeed the men are expected to 
stamp their work. Without dwelling further upon 
the beneficial tendencies of the piecework system, we 
may assert, as a matter beyond all doubt, that the 
excellence of British workmanship, and the command 
of British manufactures in the markets of the world, 
will decline whenever piecework is abolished, suppos- 
ing such a thing ever to happen. That the Amal- 
gamated Society intend to bring about this consum- 
mation is, we repeat, beyond question. ‘This inten- 
tion has been already carried into effect at Blackburn, 
andhas been avowed without reserve by the official secre- 
tary of the society, in his private letters to employers, 
although he has published an untruthful denial of the 
fact in our columns. Had we an enlightened, firm, 
arid courageous public policy, Government would, we 
think, have long since disposed of all interference 
between employer and employed by a wholesome 
course of legislation to be enforced as occasion de- 
manded. ‘The Queen’s desire for an inquiry into the 
conditions of labour has not been expressed one 
moment too soon, and it is to be hoped that some 
practical results may quickly follow. 








Tae Prestpent or tHe Institution or Crvin En- 
GIncERS.—Mr. Fowler has returned to London after a pro- 
longed absence in Italy, and to the site of the intended 
railway across St. Gothard. He presided on Tuesday evening, 
at the meeting of the Institution of Civil Engineers, where his 
re-appearance, apparently in excellent health, afforded much 
satisfaction to his many friends, and to the members generally. 
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ENGINES FOR ROLLING-MILLS; BARROW-IN-FURNESS. 
CONSTRUCTED BY MESSRS, HICK, HARGREAVES, AND CO., BOLTON. 
( For" Description, see Page 152.) 
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PLATE MILLS AT BARROW-IN-FURNESS. 


(For Description, see following Page.» 
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BARROW-IN-FURNESS. 

A town of about twenty thousand 
grown up from a village of searcely one-tenth of that 
population in the short space of seven years, is an 
unicum in European geography. There have been in- 
stances before this of quickly grown towns in some of 
the iron districts in Breland such as Middlesboro’-on- 
Tees or Merthyr Tydvil, but these precedents can 
hardly be compared as regards rapidity and extent of 
rise to the recently commenced and still continuing 
increase of Barrow-in-Furness. ‘The’ appearance of 
this now important town has a striking peculiarity. 
Its streets of newly built houses and others in course 
of construction, its gangs of busy workmen engaged 
in building, erecting, and fitting up new structures of 
all kinds, the bustling noise and the visible tendency 
which exists everywhere to progress with the utmost 
speed, bear some resemblance to the ‘hasty prepara- 
tions for some enormous fair or other extraordinary 
occasion. It reminds an occasional visitor of the aspect 
of the South Kensington district during the time im- 
mediately preceding the opening of the Great Exhibi- 
tion in London. 

The stimulus to which in the first instance the rapid 
rise of Barrow-in-Furness has been due is the erection 
of blast furnaces on that spot for the production of 
pig iron from the red hematite ore belonging to the 
district near Barrow and Ulverstone, and further north 
of both towns. ‘The ironstone mines there had been 
worked for some considerable time, and the ore was 
carried by rail and by sea to the coal districts of Lan- 
cashire, to the Staffordshire blast furnaces, and to 
Wales. The mining operations were, of course, very 
limited, and the prices of the ore subject to excessive 
fluctuations, owing to the circumstance that the red 
hematite was only used as an admixture to other ores 
to improve the quality of iron, and’ the ironmasters 
used a smaller proportion of this more expensive ore, 
or tried to do entirely without it, whenever they could 
not obtain a sufficiently remunerative price for their 
pig iron in the market. Pure hematite iron, as such, 
was generally disliked in the trade on account of a 
certain amount of redshortness which it was known to 
give to all kinds of puddled irontproduced from it ; be- 
sides the red hematite was thought difficult to smelt 
by itself. It was under such apparently unfavourable 
circumstances that Messrs. Schneider, Hannay, and 
Co. commenced the erection of some blast furnaces at 
Barrow in 1859, at the end of which year the first fur- 
nace was set in operation. The excellent construction 
and arrangement of their furnaces, the convenient and 
well-selected situation close to the sea-shore and 
within a short distance from the mines, the advantage 
of obtaining coke and coal as return freights from the 
places to which hematite ore was carried, were some 
of the most important elements which enabled Messrs. 
Schneider, Hannay, and Co. to work their furnaces 
with extraordinary economy, and consequent commer- 
cial success. But there was another cause still more 
decisive and important for the prospects of Messrs. 
Schneider’s furnaces and for the prosperity of the 
whole mining district surrounding them, and that was 
the adoption of the Bessemer process. No sooner 
had Mr. Bessemer’s great invention got into practical 
use than there arose an almost unlimited demand for 
pure hematite iron. The price of this material sud- 
denly rose above that of any other mark of pig iron 
produced in this country, and far above those prices 


inhabitants, 


which would have been considered remunerative at the | ! 


first commencement of iron smelting at the Barrow 
Works. Messrs. Schneider, Hannay, and Co.. added 
one blast furnace after the other to their prosperous 
establishment in rapid succession. In 1860 they had 
four, in 1862 seven, and in 1866 ten blast furnaces in 
operation; and after this, having transferred their 
works to the Barrow Hematite and Steel Company, 
this establishment has been further enlarged. It has 
now eleven blast furnaces completed, and, in cannexion 
with these, comprises one of the largest Bessemer steel 
works in the world. Step by step the town of Barrow 
kept pace with this quickly increasing ratio of develop- 
ment. ‘The number of its inhabitants seems to have 
doubled every second year, the concentration of a large 
industrial population created an important commerce, 
the increased traffic caused the construction of the 
Furness railways, with their central station at Barrow, 
comprising extensive repairing-shops, and employing 
several hundreds of workmen. hs Ieheus of Barrow, 
now an important shipping port, has been improved, 
and extensive docks are in course of construction 


by Messrs. Brassey and Field, which will bring Barrow- 
in-Furness upon a level-with some of our most im- 
portant sea-ports. 

Improved means of communication, increased facili- 


| welfare of the industrial establishment. 
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ties of transport, cannot fail in their turn to react 
favourably upon the extension of the mining opera- 
tions of the entire district, and upon the further 
development of successful iron and steel manufacture. 
There are already several ironworks in operation, for 
which Barrow forms the most convenient shipping 
port—viz., the Furness Steelworks at Askham and the 
Carnforth Ironworks, and there are some more in 
progress or contemplation. We have been informed 
that the proprietors of the Mersey Ironworks in Liver- 
pool intend to erect blast-furnaces of their own in the 
vicinity of Barrow, and there is no doubt but others 
will follow their example. -At the same time those 
ironworks which draw their ore from the Ulverstone 
district increase their production. ‘The Kirkless Hall 
Coal and Iron Company, at Wigan, are now erecting 
three additional blast-furnaces for the production of 
hematite iron; the Bessemer process, making rapid 
progress in Wales, will, in all probability, cause some 
increased demand for hematite ore from that quarter ; 
and all this undoubtedly will act in favour of a further 
rise and growth of Barrow-in-lurness. Although the 
past progress of the town of Barrow has been almost 
exclusively due to the magnificent ironworks estab- 
lished by Messrs. Schneider, Hannay, and Co., it is 
at present far from that state of dependency upon this 
single establishment which we sometimes find in the 
towns surrounding large works on the Continent. 
The latter, which are very properly called “ colonies of 
labourers,” and of which the towns of Creusot and 
Graffenstaden, in France, are very celebrated examples, 
have a distinct connexion with the respective works of 
which they form a kind of accessory, in the shape of 
large stores for the “hands” required in the works 
The houses are mostly built by the proprietors of the 
works for the purpose of accommodating their work- 
men; the towns, however large, have only one source 
of subsistence, viz. the particular branch of industry 
carried on at the works to which they belong. ‘These 
colonies of labourers are, therefore, so much exposed 
to all fluctuations of trade in one branch of industry, 
and, in fact, to all the variations of success in the 
enterprises of one single firm, that they never become 
self-supporting; their existence and importance always 
remains a secondary object, a mere function of the 
There is no 
trace of any similar position in the present state of the 
town of Barrow. Its strength and prosperity are 
founded upon the fact of the co-existence of 20,000 in- 
dustrious inhabitants in a favourable situation at the 


| sea-coast, upon a soil which contains an almost un- 


| 





| large scale. 


limited supply of the richest and purest iron-ore in 
this country. Its future prospects depend upon its 
improved means of communication by land and by sea 
with the trade of the whole world, upon its rapidly 
growing industry and the accumulating capital and 
experience in many different branches and by many 
different establishments. The sight Barrow-in- 
Furness must be a pleasure to every thinking man; and 
all friends of mankind, who know this young and 
prosperous town, must wish it suecess with all their 


of 


hearts. 


THE BARROW HEMATITE STEEL WORKS. 

[t is in the nature of the Bessemer process, and one 
of its greatest advantages and beauties, that its opera- 
tions are always conducted and carried out on a very 
The melting-pot contaiming some 50 lb. 
of steel has given place to the converter holding 3 or 
5 tons, and sometimes even 10 tons of liquid metal ; 
and a steel works of moderate size has one or two 
pairs of such vessels at its command. ‘The sight of a 
Bessemer steel works, even of the most limited size, is 
striking and impressive; but the full appreciation of 
the enormous powers of production which have been 
acquired, and of the colossal industry which has been 
created, by Mr. Bessemer’s invention can only be ob- 
tained from an acquaintance with some of the largest 
works of this class. The 
present the largest Bessemer steel works in 
country, although they have as yet scarcely acquired 
half their intended size, and, when completed in ac- 
cordance with the plan on which they have been com- 
menced, will far exceed in extent and productive 
power any steel works now in existence. The buildings 
forming. the steel works of the Barrow Company are 
exactly one-half of the intended extent of this esta- 
blishment, and, the design being symmetrically ar- 
ranged, a simple repetition of the plant as laid down 
at present will form the second half of the works. The 
building now completed consists of two long sheds 
placed side by side, and each covered by an arched 
roof. The clear width of one shed is 85 ft., and that 
of the other 105 ft., the entire length of the sheds 
being 735 ft. ‘The side walls are carried up vertically 
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to aheight of 28 ft., and the wall dividing the two sheds 
is broken by 21 arches, establishing free communication 
through their openings between the two sheds. The 
interior space of each shed up to a height of 28 ft. is 
entirely clear and free from any pillars, columns, or 
other obstructions, Four lines of rails lead into the 
two sheds, one line being parallel and close to each side 
wall; the rest of the internal locomotion is effected by 
swing cranes. The converters are placed at one end 
of the buildings ; the smaller shed containing four 5 ton 
vessels arranged in two pairs opposite each other, so 
as to form the four corners of a square, with the two 
sets of valves placed close to cach other in the centre 
of that figure. The blowing-engines are placed at a 
small distance in a special building ; they are Messrs. 
Hick, Hargreaves, and Co.’s make, and have 36 in- 
horizontal steam cylinders, with 4 ft. 6in. blowing. 
cylinders and 5 ft. stroke, There are two pairs of these 
engines placed side by side in the engine-house, besides 
the usual arrangement of pumps for working the 
hydraulic cranes. The boilers, ten in number, 
form a straight row outside the engine-house ; they 
are not enclosed by any building, ‘but each boiler 
is covered with brickwork. The pressure of blast in 
the converters is 21 to 22 lb. per square inch; and 
the average duration of a charge is 25 minutes. The 
pig-iron is melted in Clayton’s patent furnaces, four of 
which are arranged bebind each pair of converters. 
There is occasionally a quantity of Swedish pig-iron 
added to the charge, and the usual application of 
spiegeleisen is, of course, made besides. The con- 
verters in the adjoining shed are differently arranged. 
They form two groups of three vessels each. These 
converters are constructed for charges of 7 tons; they 
are 12 ft. 10 in. in diameter outside and 11 ft. clear dia- 
meter inside. ‘Their total height is about 15 ft. The 
hydraulic rams and racks for tipping the vessels are 
placed in a vertical position in order to gain space, 
and the three converters turn against the centre of the 
circular casting-pit, which is 30 ft. in diameter, so that 
all can pour their contents into one ladle, if required. 
The space behind the three converters is surrounded 





by an elaborate platform upon which some melting- 
furnaces are placed, but it is intended to work these 
converters with liquid iron from the blast furnaces 
direct. For this purpose a ladle capable of holding 
10 tons of molten pig-iron has been mounted upon an 
iron track in a frame, which permits the table to be 
lifted off the truck by a crane and then tipped, so as 
to pour out its contents. This ladle is filled at the 
blast furnace and then taken to the converters upon 
the rails which connect the furnaces and steel works. 
Some trials which have been made have proved suc- 
cessful. The iron remains perfectly liquid during the 
short time required for the transport, and the charge 
can be converted without difficulty. The ingots pro- 
duced by these ten converters are carried further on 
to reheating furnaces, some of which are constructed 
upon Mr. Siemens’s patent principle, which is to be 
adopted throughout in future. The gas furnaces are 
at present worked from sixteen generators placed 
outside the building, at some distance from it. The 
generators are arranged in two rows with the grates 
facing each other, and a clear space between forming 
a passage. The consumption is about 2 tons of coal 
slack per day for each generator. The gas pipes are 
carried along the whole length of both sheds, and 
branch pipes lead to the different furnaces. The 
steam hammers, which are arranged in symmetrical 
groups between the furnaces, are four Condie hammers 
made by Messrs. Musgrave and Sons, of Bolton, vary- 
ing from 3 to 44 tons, a small Condie hammer, and a 
duplex hammer on Mr. Ramsbottom’s patent principle. 
In the larger shed, four hammers are in course of 
erection ; two of these are made by Messrs. Thwaites 
and Carbutt ; they have 6-ton heads and wrought-iron 
side frames. The anvils are very heavy in proportion, 
and exceed 100 tons in weight each. The two other 
hammers, which will complete this group, are 5-ton 
Condie hammers. 

The converters and hammers, with their furnaces 
and other accessories, occupy one half of the entire 
length of each shed, the other half being taken up by 
the rolling mills and machinery belonging tothem. The 
first of these is a merchant mill with two trains of 16 
in, and 10 in. rolls respectively. This mill is driven 
by a pair of horizontal high-pressure condensing en- 
gines, by Messrs. Musgrave and Sons. The engines have 
30 in. cylinders, 4 ft. stroke, and work with a boiler pres- 
sure of 30 lb. The engine-shaft makes 30 revolutions per 
minute, and the gearing of the mill can be changed to 
give it a speed varying from 60 to 200 revolutions per 
minute for the 10in. train, and 60 to 120 revolutions 
to the 16in. rolls. The other rolling-mills in these 
works are driven by vertical engines constructed by 
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Messrs. Hick, Hatgreaves and Co., of Bolton, from 
designs furnished-to them by Mr. J. T. Smith, the 
manager of the Barrow Works. On page 154, we have 
represented an elevation and plan of these engines. 
The steam cylinders are 44 in. diameter, and have 
6 ft. stroke; they are placed at one end of a cast- 
iron beam, the other end carrying a connecting- 
rod made of wood, with facings of wrought iron. The 
condenser and air-pump are situated below the ground 
level. These engines work with 30 lb. boiler pressure, 
and can be arranged to cut off at from 3 to 3 of the 
stroke. Their working speed is 25 strokes per minute, 
The crank-shaft is geared to a second shaft which 
carries a pair of fly-wheels, and this shaft is connected 
to the pet ool The mill represented on page 151 
is a double train of rolls intended for: making armour: 
plates and boiler-plates of Bessemer steel ; the armour- 
late train has rolls of 26 in. diameter, and is arranged 
or reversing by means of a friction coupling placed 
between the fly-wheel shaft and the train driven by 
it. The two wheels between which the friction 
clutch is placed run loose on their shaft, to which the 
clutch is connected by a longitudinal key. The two 
wheels run at the same speed, but in opposite direc- 
tions, and the movement of either wheel is transmitted 
to the rolls according to the position of the friction 
clutch, which may be pressed against the one or the 
other wheel. ‘The face of the clutch has a series of 
concentric V projections which fit into corresponding 
grooves on the faces of the wheels. The boiler- 
plate mill has 12 in. rolls, and is speeded accordingly. 
A very powerful shearing machine, with a steam 
cylinder attached to it, somewhat similar in con- 
struction to the machine recently illustrated in 
ENGINEERING, is placed in close proximity to this 
rolling-mill, for shearing off the rough ends of the 
plates, and for cutting the latter to the size and shape 
required. 

An engine, from the same pattern as the one illus- 
trated on page 150, works the rail mill placed at the end 
of the smaller shed. This is a double train of 22 in. rolls 
originally intended for reversing in the same manner as 
the armour-plate mill, but at present worked in one 
direction ok, the rails being brought back over the top 
of the rolls. -The friction clutch in this case still affords 
some considerable advantage by preventing any exces- 
sive strain, as it slips instead of transmitting any power 
beyond the intended limit. The rail mill is speeded 
1 to 2, making 50 revolutions per minute, and for work- 
ing it the. engines cut off at } stroke. The same 
engines have} however, a tyre mill geared to their 
flywheel-shaft on the other side, and are said to be 
capable of working both mills at the same time, if 
necessary. rail mill consists of a pair of breaking- 
down rolls with. seven grooves, and of a pair of finish- 
ing rolls also provided with seven grooves, the latter 
so arranged as to have the finishing grooves in the 
centre and the intermediate calibres at both sides. In 
rolling rails these grooves are not all used in each in- 
stance five or six grooves in éach pair of rolls being 
generally found sufficient. Rails up to 30 ft. in length, 
and of very difficult. sections, have been successfully 
rolled in thts mill; and a second similar train is to be 
placed into the larger shed, coupled to a similar engine, 
together with two tyre mills. We shall illustrate this 
arrangement in one of our future numbers. Behind 
the rolling mill, and close to the side wall of the build- 
ing, is the cireular saw for cutting off the crop-ends 
of rails. This is of a very convenient construction, 
designed and carried out atthe Barrow Works for their 
own use. The bed of this saw is self-acting in all 
the movements required for the rail, which is made to 
traverse in front of the saw to the required length, 
and then carried against the saw to be cut off. 
For effecting this the bed in front of the saw is provided 
with a series of rollers, which project slightly above its 
surface, and are made to revolve by a worm shaft pass- 
ing underneath. The rail, which is supported at 
equal distances by these rollers, is moved forward by 
them as.soon as they commence to revolve, when 
motion is given to the worm shaft. This is effected 
by means of a handle, governed by the attendant. 
Another handle brings the cross motion of the bed 
into action, and thereby effects the cutting of the rail, 
the first motion of course being stopped while the rail is 
being cut. The process of straightening and punching 
the ends of rails is performed in the usual manner by 
means of several punching machines situated close to the 
entrance of the shed. The tyre rolling mill is of Messrs. 
Galloway’s construction. ‘The procedure in making 
weldless tyres from punched blocks is very similar to 
the process described on a former occasion in an 
article on ‘ Weldless Tyres” (vide page 61 of the 
present volume). ‘The punchings, which are disc- 
shaped pieces of about Sin. diameter and 3 in. 
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into rivet steel or thin square bars in the mer- 
chant mill. A similar use is made of rail crop-ends, 
so that the so-called scrap is turned to senttonhis 
advantage, and the full valies of the steel obtained from 
those bits which have been so often considered to 
be sources of great loss to the Bessemer steel-makers, 
The forging of the tyre-rings, when punched, is carried 
out upon a three-nosed anvil, and a flange correspond- 
ing in shape to that of the finished tyre is produced by 
the hammer, which carries a moulded projection upon 
its block. By these means the rolling-mill is made to 
commence its action upon the tyre-flange and the 
hollow immediately adjoining it, and these parts 
obtain the greatest amount of compression or “ work,” 
a circumstance upon which great stress is laid by 
the leading authorities at Barrow. Extensive me- 
chanical workshops for repairing machinery, and for 
finishing articles produced, are added to these works 
in a special row of buildings. One of the shops con- 
tains a powerful testing-machine, made in accordance 
with Mr. D. eg ow patented design, by Messrs. 


Greenwood and Batley, Leeds. ‘This machine is 
capable of exerting a strain up to 250,000 lb. Some 


tests have just been made with this machine with steel 
samples intended for the Paris Exhibition, of which we 
may name the extension of a round 13 in. bar, 23 in. 
long originally, to a length of 274 in., without breaking, 
and with the application of a tensile force of 92,200 lb. 
Another similar bar broke with a strain of 42 tons 
8 ewt., the fractured section being reduced to 1 in. 
diameter, and the bar being elongated from 23 in. to 
27} in. in length before fracture ensued. These tests 
indicate the co-existence of avery great amount of 
strength with an extraordinary degree of ductility, 
which is the great desideratum in steel-making. It is 
hardly necessary to say that samples of this stecl can 
be bent and twisted, cold, to the same extent as those 
beautiful specimens exhibited by Mr. Bessemer in 1862. 
Similar articles, in considerable number, are now being 
prepared by the Barrow Steel Works for this year’s 
Exhibition in Paris, and they will undoubtedly form 
an interesting feature of the British department. 





MALLEABLE CAST IRON. 

Few of our readers may be aware that screw- propellers, and 
we mention the propeller of the Danish ironclad gunboat Rolf 
Krake, are cast of Mr. McHaffie’s malleable cast iron or steel, 
as made by Messrs. McHaftie, Forsyth, and Miller, of Glasgow. 
This material, as made by the firm just named, is not the sub- 
ject of a patent, but is made by a process known, we believe, 
only to the manufacturers. * Of its merits, however, there can 
be no doubt. Itis of great absolute strength, great toughness, 
and great hardness; and althougl necessarily much more ex- 
pensive than iron, it is of less than one-half the cost of brass. 
Messrs. R. Napier and Sons have employed it for the mast-caps 
and scupper-pipes of the frigates they have con-tructed for the 
Turkish Government ; and as these vessels were built under Ad- 
miralty superintendence, one of the mast-caps was carefully tested 
some time since, at Woolwich Yard, and with excellent results. 
Several ships in the India trade, as well as several of the English 
and French Transatlantic steamers, have their hawse-pipes made 
of this material. They are of but one-half the weight of cast- 
iron hawse-pipes, and are far more durable. Thg toughness of 
this metal is remarkable. We have seen pinions cast of it, with 
their teeth hammered down closely to the solid boss, and yet 
without any apparent cracking of the metal. 

Messrs, Shand, Mason, and Co. have employed this material, 
cast at Glasgow from their own patterns, for the pumps of their 
lighter steam fire-engines, for which, as well as for many other 
purposes, it is admirably adapted. 


SHEFFIELD.—There is a tolerable amount of activity in steel. 
The demand is especially good for Bessemer steel rails and other 
railway matériel, There is but little doing in the cutlery 
branches 

Sree. Rats ror American Raiwways.—It is authori- 
tatively stated that orders have been received in England for 
28,000 tons of Bessemer rails—many of these orders being from 
America, for the Erie, New York Central, Pennsylvania Central, 
Boston and Worcester, Boston and Providence, and other lines, 
These rails will cost, delivered in this country, some three and 
one-half millions of dollars, which nice little sum would have 
been saved to the productive industry of the United States had 
we steel manufacturing establishments to make the rails— 
American Railway Times.—{_ Of the three and a}half million dol- 
lars nearly one and a half millions are to be paid as duties into 
the American treasury. Of the American iron from which 
steel rails could be made, much of it, not very long since cost 
$75 a ton in the pig, coal cost $15 a ton at one forge little more 
than a hundred miles from New York, and hammermen’s wages 
were $5 a day. Even at much lower prices than these, and 
after allowing for the depreciation of the currency, it would be 
impossible, we think, for the American establishments, even 
were they completed and ready for work, to produce steel rails 
at the prices which are found to pay in England, We can well 
understand that it may be better for a country to spend a larger 
sum for any given article, if produced within the country than 
it would cost if purchased abroad ; but we are astonished when 
we find, as we have found, the leading railway men of America, 
who should be supposed to have no special interest in either 
home or foreign manufactures, petitioning Congress to maintain 





a monstrous duty upon steel rails, nearly equal to their market 
price in England.—Ep. E.] 


thickness, are subsequently drawn out and rollea 


LOCOMOTIVED PLECE-WORK. 
Ar the present time when the qnestion of piece-work is 
attracting a good deal of attention, it may be of interest to many 
of our readers to know the prices that are being paid at the 
shops of some of our principal railway companies for the fitting 
ap of locomotive details. Of these prices, therefore, we propose to 
give a few examples, premising that those now stated are for 
fitting labour only, the machine work being done under separate 
contracts, of which we shall speak on some future occasion. 

At the shops of one of our main lines, the price paid for 
fitting up complete a pair of locomotive connecting rods is 3/., 
whilst at another railway shop the price is 12s. 6d. for each 
large and ds. 6d. for each small end, the repairs and new work 
being in these latter instances taken together. At the shop first 
mentioned the fitting up of a pair of coupling rods for a four- 
coupled engine is done for 1/. 6s., and that of the four coupling 
rods for a six-coupled engine for 32. In another case the price 
paid for fitting coupling rods with brasses is 2s. 6d. per end. 

At one of the shops, 3/. 5s. is paid for fitting a set of motion, 
consisting of eight motion bars, four motion blocks, pair of cross- 
heads, glands for cylinder covers, motion-bar hangers and bolts, 
the whole being ready for erecting. ‘The fitting-up of the link 
motion for one engine is done at the same works for 51. 10s., 
this including the fitting of the valve-spindle crossheads, con- 
necting-links, suspension-links, lifting-links, suspension-link 
brackets, expansion links and blocks, eccentric rod-eyes, and 
fitting and facing slide-valves. ‘The fitting up of the reversing 
gear is not included in the above price, that being done under a 
separate contract, which is taken for 4/., and includes the fitting- 
up of the reversing lever, catchplate, reversing-rod, weigh-bar 
and brackets, and fitting lifting-links to ends of lifting-arms. 
The fitting-up of four eccentrics with their straps, the eccentrics 
having wrought-iron straps round the bosses of the sheaves, is 
taken at the above works for 1/. 10s. In another shop the re- 
fitting of the link motion of engines which come in for repairs is 
taken at 20s. a set, this price including putting in new bushes, 
and fitting new blocks to expansion links when necessary. 

For fitting up set of six outside and two inside axle-boxes 
with lids, &c., 5/7 5s. is paid at one of the works of which we 
have been speaking, whilst at another the price paid for fitting 
the brasses into the boxes is 2s. 4d. per box, the old and new 
boxes being taken together; 6d. per box is also paid for lining 
up old boxes. At this shop also, the price paid for fitting up a 
pair of cylinders is 5/., this including marking off for boring, 
drilling, &c., and the making of all joints, as well as facing the 
valve taces and squaring the ports. 

The prices paid for erecting engines of course varies materi- 
ally, and it is difficult, without entering into a description of the 
engines themselves, to give an idea of the amount of work done 
for any stated sum. We may mention, however, that on one of 
our principal lines four-coupled engines, with inside cylinders 
and inside and outside frames, have been erected for 49/. 15s. 
per engine, and six-coupled engines of the same general description 
for 50/.; whilst on another line small four-coupled outside-cy- 
linder tank engines have been erected for 31/. 10s. These prices 
include the fitting of the mountings to the boiler, and the whole 
putting together of the frame and engine; the fitting up of the 
motion, valve-gear, connecting and coupling rods, and axle- 
boxes, however, being done under separate contracts. In some 
shops the tubing of the boiler, the cleading of the engine, and 
the fitting up of the wheel-covers, foot-plates, &c., are also in- 
cluded in the contract for erecting, and under these cireum- 
stances we have known 100/. per engine paid by a private firm 
of locomotive builders for the erection of some large outside- 
cylinder four-coupled engines built for one of our main lines. 
We shall return to this subject on some future occasion, 





Tae Courter Works, BetGium.—There are at Conillet 
six blast furnaces, four of which are now in blast. The iron- 
stone and coal are brought from a short distance only. The roll- 
ing mills turn out 2000 tons of iron per month; of this quan- 
tity half is rails, and an order for these is now being filled for 
Russia. Five hundred tons of plate and sheet iron and 500 
tons of merchant bars are also turned out monthly. There are 
seven trains of rolls, each worked by an engine of 150 horse 
power. In the engine works, three locomotives for the Varna 
Railway, and designed by Mr. D. K. Clark, of London, were last 
week waiting to be sent off; and we may here note that the 
* Compagnie Belge,” at Brussels, have also completed :-:ven en- 
gines for the safne line, and from the designs of the same engi- 
neer. Our readers will remember a fine six-coupled inside- 
cylinder engine sent by the Couilles Company to the Interna- 
tional Exhibition of 1862. ‘They are making for the Paris Ex- 
hibition, a colliery locomotive with four coupled wheels 4 ft. in 
diameter, and an independent crank axle. The cylinders are 
inside 14in. in diameter and 18 in. stroke. ‘The brake works 
upon the rails, and not upon the wheels, 

Tue Provipence Iron Works, BetGium.—The “ Société 
Anonyme de la Providence” have works at Marchienne au Pont, 
near Charleroi, and also at Haumont (Nord), France, and at 
Rehon (Moselle), France. At the first-named works are three 
blast-furnaces, and about 600 men are employed, and there are 
rolling-mills for bar-iron and joists for buildings. At Haumont 
wrought-iron disc-wheels are made. These wheels are first 
hammered into a rough flat circular disc with a raised central 
boss on each side. ‘This disc is then passed between a pair of 
conical rollers, which shape it to the required form. The price 
of these wheels, delivered on board at Antwerp, is but 50 francs, 
or 21., each, the weight being 330 lb. ‘The a works make 
only pig iron. We believe that a considerable proportion of the 
rolled joists so successfully introduced into this ceuntry by 
Messrs. W. and T. Phillips, of the Coal Exchange, is rolled at 
the works of the Providence Society at Marchienne au Pont. 

Enoings For THE Paris Exuiprtion.—Messrs. Hick, 
Hargreaves and Co., of Bolton, have sent to the Paris Exhibi- 
tion a horizontal Corliss engine, with a 16 in. cylinder and a 3 ft. 
stroke. The Whitworth Company (limited) will send an Allen 
engine, horizontal condensing, the air-pump being worked by a 
prolongation of the piston-rod through the rear cylinder-cover, 





With a 2 ft. stroke, this engine is intended to make 200 revolu- 
tions, or 800 ft. of piston, per minute. 
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ENGINE OF THE AMERICAN RIVER STEAMBOAT FRANCIS SKIDDY. 
CONSTRUCTED BY MR. JOSEPH BELKNAP, ENGINEER, NEW YORK. 
(For Description, see Page 147.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 vp.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. Blocks are charged 
at the same rate for the space they occupy. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is reyistered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
jor this paper. 


Le bureau d’ ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the Nouveau PorrereviLue DE L’INGENIEUR 
DES CHEMINS DE FER may be obtained, price 9. 


MEETINGS NEXT WEEK. 

Tue InstituTIon oF Crvit ENGiIngERS.—Tuesday, February 19, at 
8p.m. Discussion upon Mr. William Henry Barlow’s ** Description 
of the Clifton Suspension Bridge ;” and, time permitting, the follow- 
ing paper will be read; *‘ On the Working of Steep Grauients and Sharp 
Curves on Railways.” By Capt. H. W. Tyler, R.E., Assoc. Inst. C.E. 

Society or Encineers.— Monday, at 74 P.m.—Discussion on paper 
read on 4th inst., on “* Safety Valves.” By Thomas Baldwin. 
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THE CONDITION OF LABOUR. 


Workmen’s strikes and masters’ lockouts are the 
curse of British trade and British labour. They are 
destroying confidence at home, and supporting compe- 
tition abroad. ‘They cause constant an great losses to 
the employer, and wide-spread distress among the em- 
ployed. On the one side are combinations—to our 
mind they are conspiracies—to force up the price of 
labour, irrespective of all ‘conditions of supply and 
demand; on the other are possibly more powerful 
combinations to keep it stationary or to diminish it to 
meet the requirements of a drooping trade. The work- 
men all over England are banded together, with the 
perfect organisation ofa vast army; and each man 
must follow, not his own will, but that of' his “ ex- 
ecutive.” If there is any dispute between master and 
men in one factory or workshop, a thousand or even 
ten or twenty thousand men are ordered out of neigh- 
bouring factories and shops. These men may have 
no grievance whatever ; but when the word comes from 
the “ executive,” out they must go, and-live in idle- 
ness, upon perhaps half pay, or more likely much less, 
allowed them by the “society.” On the other hand, 
when the men’ are refractory, the masters combine to 
close their works, and of late years they have often 
done so, the men being thus brought temporarily to 
reason by a disastrous and clumsy trial of endur- 
ance. 

Let us suppose our butcher to demand a rise in 
the price of meat, and, on our preparing to go else- 
where, informing us that, unless we deal with him at 
his own price, all the other butchers in London, or, 
for that matter, all in the kingdom, will refuse to 
supply us. True, we might still buy our meat of the 
farmers, with some inconvenience, and thus, at last, 
bring’ the butchers to terms, and in this respect the 
tyranny of the latter would be less complete than is 
that of the artisans and workmen. We can find none 
to take'their places, unless we import workmen from 
abroad,'for which, indeed, there is great temptation ; 
but it is a grave question whether foreign workmen 
would not pay, possibly with their lives, the penalty of 
their temerity in coming here. English workmen ma 
have'once despised French, Belgian, or German mf 
dlers, or rollers, or fitters, or erectors ;' but we believe 
that they are more inclined to fear them, if not- hate 
them, now. A thousand men from Seraing or Charleroi 
would do as much and as good work as an equal 
number now employed at any English ironworks—and 
we purposely except the Welsh mills, where the men 
work harder and for less money than in the north. 
And, to go a step further, a thousand men from Lille, 
or Creusot, or Carlsruhe, or Chemnitz, or from 





Grafenstaden would do as much and as good work as 
the same number of men in any engine factories in the 
kingdom. There need be no denial of this, however 
English workmen may affect to disbelieve it. We know 
it, and it would be as well if a few of those who still 
believe in universal British liondom were to see with 
their own eyes, as we have done, the admirable work- 
shops, the excellent tools, the perfect organisation, and 
the sound and well-finished work turned out, at less 
than English prices, at each of the towns we have 
named. . 

But we will not discuss the question of importin 
labour from abroad. We have to do, now, wit 
British labour at home. And although we have been 
told that workmen may lawfully combine to keep up 
the price of their labour, it is a close question whether 
it comes. within ‘the limits of lawful combination for 
men to attempt to force up the price of their own 
labour by preventing-others from working; no matter 
whether the prevention be by violence (and the lawyers 
are all agreed as to that) or by what is called combi- 
nation, but which, in this case, appears to us con- 
spiracy. It is simply monstrous to urge that it is a 
right of labour to overawe capital, orof capital to oppress 
labour, by combinations extending beyond individual 
cases. Labour is almost the only commodity on earth for 
which such a right is pretended, or would be tolerated 
for a moment, and the pretence and the tolerance in 
this case are alike unsound—the one indefensible and 
the other inexcusable. It is time that public opinion 
was brought to view this whole question rightly, and 
that the entire machinery of dictation, whether known 
as “ friendly societies,” or as “trades unions,” or, on 
the other hand, as “ masters’ lockouts,” was declared 
illegal. The relations between capital and labour 
should be as free as those between capital and cotton, 
or capital and corn. None should’ be permitted to in- 
tervene between the individual employer and the indi- 
vidual employé, no more by indirect than by direct 
force. The time must soon come, if it is not indeed at 
hand, when the condition of labour must be dealt 
with practically in Parliament, and we believe that the 
sentiment of the public is in favour of perfect free 
trade. If this is secured, as it must be if. England is 
to retain her manufacturing power, the whole machinery 
of the “friendly societies” will be ina fair way of fall- 
ing to pieces. There should, indeed, be no excuse for 
their existence. Cheap and popular assurance for life 
and health, as well against accidents as disease, 
should be established, and every proper means should 
be employed to induce workmen to avail themselves of 
it. As it is, the friendly societies are whiolly irre- 
spogellhé, and it will be a matter of regret if they 
obtain any legal rights from the legislature. They are 
opposed to the best interests of the workmen, as they 
notoriously are to those of the masters. And even if 
they are to be followed by secret organisations, let the 
Jaw still place upon them the ban of illegality and deal 
with their every interference with free trade in labour 
as conspiracy. 


THE STATE OF THE NAVY 

Tus Duke of Somerset’s speech last Friday evening 
in the House of Lords was a vigorous and, we must 
add, a successful vindication of his administration 
during the time he was First Lord of the Admiralty, 
against the allegation that we have at present no navy 
of the least use for serious warfare, .otwithstanding 
that, in the last six years, we had expended upon our 
navy the enormous sum of seventy millions sterling. 
There is some ground, we fear, for the apprehension 
that we have no iron-clads now afloat, or even building, 
that would be able to withstand the 20 inch gun of the 
Americans, firing Palliser projectiles with 100 or 120 Ib. 
of powder. Nevertheless that the Duke of Somerset’s 
administration of the navy was not able, energetic, and 
successful, no competent and unbiassed judge would 
for a moment maintain, and his Grace ‘need be under 
no apprehension at all that the nation will do full jus- 
tice to the services he has rendered to his country. Of 
these services one of the most momentous was the se- 
lection of Mr. Reed for the office of Chief Constructor, 
and his maintenance of him in’ that’ office, notwith- 
standing the noisy vituperation in and out of parlia- 
ment with which Mr. Reed’s vessels were assailed. 
His Grace manifestly: thinks this one of the strong 
points of his administration, and justly so; for when 
the objectors. were’ vigorously confronted, ‘tliey ' col- 
lapsed into taciturnity, and we now hear nothing about 
them. As Bergman said of himself,-his greatest dis- 
covery was the discovery of Scheele ; so’the Duke of 
Somerset may justly take credit for the selection of 
Mr. Reed, and for the constancy with which he sup- 
ported him when weaker men would have wavered 











and failed. Mr. Reed’s ships, at one time so much 
decried, are now generally recognised as by far the 
most efficient vessels we have got, and as having com- 
pletely fulfilled the anticipations of their designer. 
That they are all we now require in this age of _— 
progress would not be maintained by Mr. Reed or by 
any one else whose opinion is entitled to the smallest 
respect ; and indeed, if such men as Admiral Robin- 
son and Mr. Reed did not discern the impending ne- 
cessities of the navy, and were not prepared to move 
onward with the times, they would be quite unfit for 
the important positions they occupy. That, instead 
of subsiding into traditional stagnation — that in- 
stead of arrogating to themselves the quality of caution 
on the cheap ground of doing wr 3 and falling in 
arrear of all the rest of the world—they are anxious 
to move forward into the van, and place this country 
in advance of all other countries in the force and effi- 
ciency of her expedients of maritime war, is precisely 
the quality that will most reassure their countrymen 
and convince us all—if conviction is still needed—that 
we have got the right men in the right places, and that 
we shall not some day awaken to the consciousness 
that we are naked and defenceless. This rich nation 
is able and disposed to pay any sum that may be 
needed for maintaining our maritime defences in the 
most efficient state that contemporaneous science per- 
mits. She only wants to be assured that the money 
devoted to that end shall be so spent as to accomplish 
the object in view, and as the right course of proce- 
dure is now quite plain, and has been finally evolved 
from the mists which have so long surrounded it, we 
must be permitted to express the hope that no mere 
political exigency—no desire to square the budget to 
some predetermined scheme of finance—will be per- 
mitted to hinder the prosecution of those measures 
which the most competent authority may pronounce 
necessary to the maritime security of the nation. 
It is of little avail that we have good men at 
the head of affairs, if the measures they judge 
necessary for the defence of the country are pre- 
vented from being carried out by the refusal of the 
money required for that purpose ; and Lord Derby 
will best commend his administration to public favour, 
not by starving the army and navy, but by introducing 
such decisive improvements into both, at whatever ex- 
pense, as are. necessary to their full efficiency. The 
art of war, both by land and sea, is becoming more and 
more an engineering question. The expedients which 
may be fairly expected to give victory to one of two 
combatants otherwise posh. matched are mainly en- 
gineering expedients ; and those particular arrange- 
ments are likely to be most effective which best satisfy 
engineering intelligence. ‘The days of mere animal 
courage are gone. No muscles, however Herculean— 
no valour, however fearless—can be expected to con- 
tend successfully with cannon-balls or rockets, or with 
the metallic hail from breech-loaders, to say nothing 
of the expedients still more formidable, either from 
their great penetrating power, the overwhelming ra- 
pidity of their action, or both combined. ‘The rash 
man is he who doubts.’ Caution lies not in shutting 
our eyes to impending risks, but in sedulously exploring 
them, in magnifying rather than by underrating them, 
and then in providing such counteracting expedients 
as will outgo everything that is apparently required. 
There is one point in which the Duke of Somerset 
has not, we think, exhibited the same discrimination 
as is shown in the rest of his reply. We refer to the 
mixing up of Coles’s turret system with the monitor 
system, and to the inference that the faults discovered 
in the one must necessarily attach to both. The Duke 
of Somerset did not lend a very favourable ear to the 
introduction of Coles’s system into our navy, and not 
without reason, as it had obvious faults; while the 
main advantage of the monitor system in the ability to 
carry very thick armour and very heavy guns was not 
realised at all, the armour of none of Coles’s vessels 
being, in reality, so thick as’that of some of our broad- 
side vessels. Of course the Wyvern and Scorpion, 
which, before they came into our navy, were lauded 
as specimens of matchless excellence, were found, 
when put to the test, to be very defective ; and an in- 
ference is therefore drawn that all turret-ships 
must. be similarly defective ‘atid powerless. ‘ Then 
again, when the duke. visited the’ Miantonomoh, 
one of the officers told him that tlie ventilating- 
engine had broken down on. the voyage, and 
that the men could hardly breathe. until it was 
repaired’ again, from which. his Grace’ concludes 
that ‘it would be’ improper to ‘send vessels of 
that class to cruise for three years in all parts of the 
world. Now this reasoning strikes us as of a some- 
what dilettante character. Coles’s vessels are ineligible, 


smerely because they are futile, as they do not enable 
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thicker armour to be employed than is possible in 
broadside ships. Whereas monitors are able to carry 
such thick armour and such heavy guns as to be at 
once impregnable and irresistible, and our thinly 
armoured ships must fall a prey to them unless we 
arm ourselves with vessels of a similar character. 
This necessity cannot be averted even if it should be 
found impossible to send monitors on a three years’ 
cruise, aud that it was inevitable their ventilating 
engines should occasionally break down. But when 
it is known that the Miantonomoh was a very imper- 
fect sample of a monitor, and was disapproved of by 
Ericsson in many points, and among pst in the 
means of ventilation—when further it is known that in 
well-constructed monitors there are several ventilating 
engines, which would not all be likely to break down 
at once, and that even if they did, the chimney would 
exert sufficient ventilating power to supply abundant 
fresh air for a large crew—it will be seen at once how 
inadequate the reasons are which the Duke of Somerset 
advances for the rejection of that system, seeing that 
the advantages it offers are so manifest and momentous. 
We cannot impute it as a fault, however, that his 
Grace did not adopt monitors during his administra- 
tion, seeing that the knowledge then existing respect- 
ing their properties and powers was so imperfect. 
But this is not the case now; and a measure of im- 
provement, which we should hardly be justified in ex- 
pecting from him, we do expect, and the nation expects, 
from his successors. 





THE MONITOR DISCUSSION. 

Tue important discussion which has taken place at 

the Institution of Civil Engineers, on Mr. Bourne’s 
paper “On Ships of War,” has excited the greatest 
possible interest both in engineering and naval circles, 
and may be expected to influence the national action 
in this matter. Our readers would expect us, as a 
mere topic of engineering news, to recapitulate the 
various arguments for and against the system which 
have been brought forward in this controversy. But 
the obligation to afford this information becomes more 
imperative when it is felt that the mists which have 
heretofore obscured this question are being gradually 
dispelled by salutary agitation, and that opinion is 
radually converging towards certain main articles of 
faith that will meet with general acceptation. Ina 
national point of view, the importance of right con- 
clusions upon this subject it would be impossible to 
overrate, since it lies at the root of the efficiency of 
our navy, or, in other words, of our maritime power ; 
and although in a mere engineering point of view the 
question is one of much interest, it assumes a new 
importance when it is seen how deeply it concerns our 
national welfare, and how heavy a responsibility de- 
volves on the leaders of engineering opinion to con- 
duct the national mind aright, seeing that it is essen- 
tially an engineering problem which has now to be re- 
solved. 

Mr. Bourne’s views upon the right construction of 
ships of war are, we believe, already widely known. He 
maintains that of broadside ships we have already 
enough, and that although vessels of that class will 
probably continue to be necessary for certain purposes, 

et that the prime requirement of our navy now is the 
introduction of such a number of monitors, as would, 
in the event of war, suffice to protect our broadside 
fleet from the assaults of other monitors which might 
be expected to be sent against it by an enterprising 
enemy. Mr. Bourne explains that the monitor system 
is essentially a system of concentration, where, on any 
given displacement, the thickness of armour and the 
power of gun are made the greatest possible ; and as 
a large power, whether of penetration or resistance, 
must necessarily prevail over a small, he maintains that, 
in any contest between a broadside vessel and a 
monitor of the same size, the monitor would neces- 


sarily prevail, and that, unless a covering flotilla of 


monitors be provided, our broadside fleet, in the event 
of war, will eventually be sent to the bottom. Mr. 
Bourne does not advocate Coles’s turret system, which 
he says, with many imperfections in the details, misses 
the realisation aud even the perception of the grand 
principle of the monitor system ; and we all know that 
the thickness of armour in Coles’s ships is not so great 
as it isin some of the existing broadside ships, whereas 
some of the American monitors have side armour 
14 in. thick, with several feet of backing. Mr. Bourne 
proposes that any monitor now to be added to our 
navy should have side armour 18 in. thick, a turret 
24 in. thick, carrying two 20 in. wrought-iron guns, and 
sufficient power to attain a speed of from 16 to 17 knots. 
Such vessels, he says, vail be both impregnable and 








irresistible, and might readily be built on the monitor 
system on a displacement not very much exceeding 
that of the Warrior or Bellerophon. 

The rush of objections which the discussion brought 
out will relieve the system of most of the peccant 
humours which have heretofore hindered effective pro- 
gress ; and to bring them to the surface is the natural 
antecedent of their final extinction. One speaker 
maintained that thick armour was not necessary to 
the protection of ships of war, as it would be better to 
let shot pass through, and to restrict our efforts to the 
exclusion of shell, which would be done by the use of 
Sin. or Gin. plating. It was pointed out, however, in 
reply, that the Palliser shell had already been pro- 
jected through 8 in. of armour and 18 in. of backing, 
or through a cousiderably greater thickness than it 
had been asserted would keep all possible shells out ; 
added to which it was manifest that it would be a 
most dangerous thing to conclude that in shells or 
ordnance we had reached the limit of power, and that 
no margin of superfluous strength should be allowed to 
meet that gradual increase in penetrating capability 
which we saw steadily going on. Great thickness of 
armour, it was argued, was indispensable, and it was 
by the use of the monitor system that it could alone be 
obtained. 

One speaker objected that, as the fire of the monitors 
was confessedly slow, it would be better to have two 
turrets than one placed, say, 120 ft. apart, with a row 
of broadside guns between them, properly protected, 
all of which could, it was said be done with very little 
increase in the weight. This doctrine Mr. Bourne 
characterised as a complete delusion, and he said, if it 
were to be applied to the case of the Dictator, we 
shel: faaiied of one turret 15 in. thick, have two 
turrets of only 7} in. thick, each carrying two guns of 
only half the weight of those of the Dictator ; and if, 
in addition, we had enough of the side armour stripped 
off to form and protect a row of broadside guns, the 
result would be that, instead of a formidable man-of- 
war, we should have an emasculated weakling wholly 
unable to contend even with existing circumstances, to 
say nothing of those which are impending. A single 
turret carrying a couple of heavy guns was declared 
to be better than any greater number, as on any 
given displacement, multiplication was only another 
name for weakness, and because a single turret best 
fulfilled the primary condition of the monitor system. 

It was further objected that as in the case of a vessel 
like the Dictator, with only 16 in. of height of side 
above the water, there coal not be enough super- 
fluous flotation to buoy a filled compartment up if the 
bulkheads were more than 22 ft. apart, which would be 
an amount of closeness impossible in practice, a vessel 
of the Dictator class would necessarily sink if a leak 
were to be formed in any compartment of sufficient 
volume to overpower the pumps. Mr. Bourne showed 
that even if this were so, and even if the fault were 
irremediable, a monitor would be no worse in this 
respect than a wooden ship, which is without bulkheads 
at all, and which necessarily sinks if the pumps are 
overpowered. But it was further shown that, if the 
*tween decks of the Dictator were tight, not much 
water could enter, even if part of the vessel’s bottom 
were out, as the air shut within the hold would pre- 
vent the water from entering, as it does in a 
diving-bell. The whole of the crew is lodged above 
the ’*tween deck, and that portion of the vessel need 
not be obstructed by bulkheads at all; whereas the 
holes, being merely appropriated to{the stowage of shot 
stores and other things of that nature, would be but 
little incommoded by bulkheads, both longitudinal 
and transverse, which would confine the water from 
any leak to a small compartment, which could not 
sensibly affect—even if filled—the vessel’s line of 
flotation. 

There are three objections which Mr. Bourne 
enumerated to a deficient depth of armour, and some of 
them had been already pointed out in our own pages. 
The first is the risk of exposing the unarmoured 
surface of the bottom when the vessel rolls heavily ; 
the second, the liability of the unarmoured surface 
being exposed in the hollows between high waves when 
the vessel iselevated on their crests; and the third, 
the possibility of an oblique shot reaching the unarm- 
oured bottom through the water. Mr. Bourne showed 
that in all these respects the monitors are safer than 
any of the iondlede in our navy ; first, because moni- 
tors searcely roll at all, while broadside ships roll 
heavily ; second, because the monitors are not lifted, 
and cannot be lifted, high on the crests of waves, as they 
have no tall sides for the water to rise upon to produce 
the necessary lifting action, and the upper portions 





of the waves which produce this lifting action in com- 








mon — is in the case of the monitors spilt over the 
deck and into the hollows ; and third, because, owing 
to the projection of the armour shelf in the monitor, 
the side is protected against oblique fire to a much 
greater depth than the armour itself extends. Thus in 
the case of the Dictator, the armour of which extends 
only 4 ft. 8in. below the water, the height at which 
the best directed shot would encounter the bottom, 
supposing it could pierce through the water, would be 
not 4ft. 8in. from the surface, but 9 ft. 4in. from the 
surface, which is a greater depth than any of the iron- 
clads of our navy are protected to by their armour. 
In most of our hw Bo the armour, which is flush 
with the rest of the bottom, extends to a depth of 
6 ft. from the surface of the water. 

In regard to the question of the sea-worthiness of 
monitors, Mr. Bourne stated that the experience of 
every successive year adds new proofs of the reality of 
such sea-worthiness, and the reasons why they should 
necessarily be so were not, he said, diflicult.of percep- 
tion. First, it was remarked the deck was made as 
tight as the bottom, and the air required for ventila- 
tion and for maintaining combustion in the furnaces 
was drawn through a tall shot-proof funnel, sur- 
mounted by a cap, which prevented the entrance of 
water or of any projectile. It was impossible, there- 
fore, for any water to enter the interior of the vessel 
even in the roughest seas, and a monitor was in fact 
a species of lifeboat which could not be swamped by 
the entrance of the waves. For the convenience of 
the crew, a spar deck supported on pillars was pro- 
vided at the level of the top of the turret, upon which 
in all weathers persons might walk out. With regard 
to the objection sometimes alleged that, even if it 
were safe to have waves of 6 ft. in height rolling over 
the deck, it could not be comfortable, and that, as in 
such circumstances, a monitor could not use her guns, 
she might under those circumstances be captured by a 
broadside ship which would continue effective, Mr. 
Bourne replied that the hypothesis that, even in the 
roughest seas, waves 6 ft. high roll over the monitor 
decks is quite gratuitous, the fact being that much 
less water comes on board those vessels than might be 
expected, and the monitor captains uniformly report that 
those vessels would be able to use. their guns in weather 
which would hinder a broadside vessel from openin 
her ports at all. When a wave encounters the tal 
side of a broadside vessel, it is carried up upon it by 
virtue of its own momentum as when it encounters a 
cliff or any other resisting object; whereas, over the 
low deck of a monitor, it is spilt ina thin sheet like 
a wave expendiug itself upon the seashore, and no 
such elevation of the water ensues as would hinder 
the action of the guns. 

Reference was made during the course of the dis- 
cussion to certain mishaps which befel the monitor 
fleet before Charleston, and one speaker endeavoured 
to show that monitors had proved to be very weak 
vessels both in their powers of resistance and penetra- 
tion, and that no such guns as we now possess, either 
in magnitude or offensive power, had been arrayed 
against them. To this Mr. Bourne replied that in 
America, as well as here, he was quite aware that the 
monitors had been disparaged by certain persons, 
sometimes from those motives of sincere objection by 
which great innovations are usually resisted, but some- 
times also from other motives of which he was quite 
conscious, but to which he would not further refer. 
The information he had received from persons who 
were present at Charleston was, he said, the very 
reverse of that which had been given by one speaker, 
who, however, had not stated that he had been there 
at all; and this speaker’s allegations had the manifest 
fault that they were not merely inconsistent with fact, 
but inconsistent with reason. It was quite well known 
that the morning after the first action at Charleston, 
although some mishaps occurred, all the monitors were 
reported by the superintending engineer as again ready 
for duty; and it was further known that during the 
course of the war the monitors had on the average 
been each twenty-five times in action, being a larger 
amount of service than is elsewhere recorded in history, 
and yet, after all this service, they were practically un- 
harmed. The armament of the American forts with 
which they contended consisted of 143 guns, and com- 
prehended 13 in. rifled Blakeley guns, 11 in. Dahlgren, 
10in. rifled Columbiads, and other guns of great 
offensive power. No case of penetration had occurred, 
Mr. Bourne stated, so far as he was aware ; but if any 
such isolated case did occur, it would not prove that 
the monitor system was bad, but only that in this par- 
ticular instance it had not been carried far enough to 
meet the great power of gun arrayed against it. Apart, 
however, from all conflict of testimony, thus much was 
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plain, that thick armour was stronger than thin, and 
that large guns were more powerful than small.. The 
monitor system, it was equally plain, was merely a 
device for the combination of the two. If, therefore, 
any one came to them with a tough story, saying that 
the monitor — had been found weak and harm- 
less, the result would be not to overturn their pre- 
vious convictions, but to enable them to appraise at its 
just value the prejudice or credulity of the reporter. 

With regard to the Chinese mode of attack by means 
of stinkpots, or by bursting a shell filled with some 

oisonous effluvium on top of the turret, which had 
om referred to-as otaaible, and whereby the people 
within the vessel would, it was ‘said; be stifled, Mr. 
Bourne ‘stated that these were risks to which common 
vessels were exposed, but from which monitors would 
be specially exempt if suitably constructed. One pur- 
pose of the influx of air through the | of the turret 
was to clear away any lingering smoke from before the 
pilot-house which would obstruct the view, and this 
smoke, it was plain, should be conducted through a 
suitable pipe direct to the furnaces, instead of being 
circulated within the ship. Any deleterious gas which 
entered with the smoke in this situation, might, it was 

lain, be also conducted through the same pipe harm- 
essly away, and means could easily be taken to protect 
even the men within the turret from its influence. 
The grand channel through which the air passed for 
the ventilation of the ship was quite inaccessible to 
shells or to poisonous liquids of any kind; whereas 
into the open hatches and other orifices of a common 
vessel such liquids could easily be projected. Mr. 
Bourne further explained that, in well-constructed 
monitors there were always several ventilating engines, 
which would not all be likely to break down at once, 
even if one did so; and that even if the whole broke 
the ventilating power of the chimney would be 
sufficient to draw in a great deal more air than a much 
larger crew than that of a monitor requires. 

With regard to the objection oie by one speaker 
that the Dictator will not carry coal for any very Tonal 
ened voyage, it is plain that by increasing the dimen- 
sions of the vessel the power of carrying coal can be 
increased to any desired extent. A ton of coal occu- 
pies very nearly a measured ton of stowage in a vessel. 
The Dictator p Soke 20 ft. of water, and it is plain that 
if we were to make her draught 25 ft. we should be 
able to carry a depth of 5 ft. of coal from end to end 
of the vessel less the weight of the 5 ft. of increased 
depth of side, which might amount to about one-fifth 
of the whole. In other words, we should be able to 
carry a clear depth of 4ft. of coal throughout the 
length of the ship, the immersion and all other circum- 
stances remaining the same. ‘To maintain the same 
speed a part of the weight would have to be surren- 
dered for increased engine power; but the increase 
would not require to be great, as there would be an 
improved action of the screw at the greater depth.* 

uch are the principal points raised in this import- 
ant discussion, and, on the whole, it must be con- 
fessed that the opponents of the monitor system are 
left with scarcely a shred of argument on which they 
can henceforth take their stand. Thick armour and 
heavy guns we must have, and the only way whereby 
we can get them is by the adoption of the monitor 
system. No doubt by enormously increasing the di- 
mensions of broadside vessels we should be able 
to carry somewhat thicker armour on that sys- 
tem than we have already done; but we can- 
not increase the breadth, without sacrificing the 
speed, unless we also increase the length, and 
the length has already been made so great as to 
be objectionable from the hindrance it causes to 
rapid evolution. There is consequently no possible 
alternative before us except either to be content with 
thin armour or to adopt the monitor system ; and thin 
armour is worse than no armour at all, as the frag- 
ments punched out will constitute additional missiles. 
It is to be hoped that these momentous truths are as 
lain to the Lords of the Admiralty as they are to us. 
hey ought to be so. If there is any answer to the 
facts and arguments here recapitulated, it ought to be 
at once forthcoming; but this at least is certain, that 
no a aera could be given by the collective wis- 
dom—Awhether mechanical or naval—assembled at the 
Institution of Civil Engineers. If no such answer 
can be given, then will the Admiralty incur a grave 
seupotaibility by continuing to expose us naked to the 
world. It is no excuse for sucha peril, to say that the 
~* The Dictator displaces about 30 tons per inch at the water 
line, or, say, 26 tons per inch below the armour shelf, making, 
for 4 ft. of effective displacement, over 1200 tons. A Dictator 
drawing 25 ft. water would carry 1200 tons of coal over and 
above the 800 tons at present carried, or, in all, 2000 tons of 
coal, which, in cruising, would last as long as the stores usually 
carri 








last administration did the same thing. It had not the 
same means of information as now exist; and of all sins 
which will hereafter rise up against the Admiralty, the 
most damning will be that of wavering and timid stag- 
nation! Action is what the nation wants—well-directed 
action no doubt, but not inaction on the plea that the 
Admiralty does not know what ought to . done. It 
is confessedly its business to know; and from the 
penalties whether of wrong action or of no action it 
cannot escape. The whole nation feels that our naval 
power is insecure. The whole nation expects the 
Admiralty to amend this fault promptly and effectually ; 
and if this reasonable expectation should be disap- 
pointed, the a of the whole board will vanish, 
and a heavy day of reckoning will soon arrive. 








NEGATIVE SLIP OF THE SCREW. 
To THe Epiror or ENGINEERING. 

Srr,—It is difficult to reply to the long letter of your corre- 
spondent ‘*C” about the negative slip of the screw, simply be- 
cause, after having carefully read it over, 1 hardly know what 
it is all about, and the process of answering it would be like 
fencing with a haystack where there are no definite points of 
of resistance to be encountered. It cannot be a useful appro- 
priation either of your space or of my time, to expend either 
the one or the other, in the collection or analysis of mere cavil 
or verbiage, and I would rather decline so thankless an opera- 
tion. Nevertheless, for this once, I will endeavour to fish out 
from your correspondent’s letter such points of remark as pre- 
sent any tangible idea to the mind, in order that I may be able 
once for all to state my opinions about them. You will not 
understand that I have any wish to decline controversy on any 
point that I have raised; but 1 only wish that the objections 
presented should have sufficient force to present some small 
stimulus of depth or — in replying to them. 

Your correspondent first asks whether the definition of slip I 
gave in my former letter is the one commonly accepted, and if 
so, whether in a screw with (say) twenty per cent. slip he is to 
conclude that the water is projected backwards from the screw 
with a velocity answering to this rate of slip; and if this conclu- 
sion is arrived at, on what grounds it is adopted. If “C” had 
read a little more attentively my “Treatise on the Screw Pro- 
peller,” which he says he has consulted, he would have found 
that slip is there described as being of two kinds—lateral and 
retrogressive—the latter being that due to the reeession of the 
water, and the former to the lateral penetration of the screw- 
blades, or to the rotation of the coluinn of water in which they 
are immerged. Slip, however, from whatever cause arising, is 
represented by the difference in the advance of the screw and 
ship. Your correspondent indeed says that as the screw is car- 
ried by the ship, therejcan be no difference in the advance; and 
it is necessary, therefore, to state for his information, that what 
is meant by the advance of the screw, is the progress due to its 
pitch and number of rotations, and which can equally be 
reckoned whether the vessel is in motion or at rest. The differ- 
ence between this theoretical advance and the actual speed of 
the vessel, is what determines the amount of the slip; and in 
cases of negative slip, the paradox is that the vessel advances 
faster than the screw. 

There are various concurring causes which go to produce 
negative slip, and to which I referred in my first letter. Of 
these a full run is one, a fine pitch is another, and a third is the 
use of sails. Your correspondent ‘‘C” assumes that the reason 
why the use of sails induces negative slip is because it reduces 
the resistance of the hull relatively with that of the screw. 
But this hypothesis is quite untenable, as when the resistance of 
the hull is otherwise diminished, or the resistance of the screw 
increased, negative slip does not necessarily ensue; but, on the 
contrary, when the resistance of the hull is increased by making 
the stern blunt, negative slip is almost invariably produced. To 
reduce the resistance of the hull is always a beneficial operation ; 
but negative slip, as heretofore arising, is not always or gene- 
rally beneficial, or in any way indicative of the best dynamical 
result having been obtained. A long screw will have less slip 
than a short one, but it will also have more friction, and there 
may be more loss from the increased friction than there is gain 
from the diminished slip. So also in the other cases cited, ex- 
cept in the case of a vessel using auxiliary sails, where so much 
additional vis viva is given to the film of water following the 
ship that the benefit is got without any countervailing deduc- 
tion. Of course the resistance of the screw must always 
balance the force of the engine. That will be obvious to every 
one. But it will be equally obvious that an engine driving a 
screw in water which is advancing towards it will act with less 
loss than if driving a screw in water receding from it. In each 
case the dynamometric thrust will be the same, supposing the 
pressure on the pistons to be the same, for these two quantities 
must always balance one another. But in one case this thrust 
will be produced with fewer revolutions, and consequently with 
a smaller expenditure of power. Of course we all admit that a 
ship which is wholly driven by an engine is wholly driven by it. 
That is a proposition which nobody can contest. But there is 
nevertheless such a thing as apparent slip, which is the diffe- 
rence in the advance of the screw and ship, and there is also 
such a thing as real slip, which is the measure of the recession 
which the water receives from the screw, and which, when the 
screw acts in a following current, may not project the water 
absolutely astern, or even bring it to rest, but only reduce its 
following velocity. I do not agree with your correspondent in 
thinking that any material benefit could ensue by conducting 
experiments upon a screw-propeller moving by itself without a 
vessel, seeing that the existence of negative slip is imputable to 
the introduction of the vessel into the problem, and seeing 
further that the main indication now to be fulfilled is to recover, 
as we best may, that large amount of power expended in fric- 
tion, or, in other words, in putting water into motion—as in a 
belt-pump—in the direction of the ship. 

Berkeley Villa, Regent’s-park yg > 

er’ i nt’s-park-road, OHN Bourne. 
Feb. 12th, 1867, 





PONTOON BRIDGE OVER THE RHINE. 


Tue remarkable pontoon bridge, which forms the subject of 
our illustrations on page 158, is one which forms the connexion 
between the Carlsruher Rheinbahn and Winde Rheinbahn, 
which are, respectively, branch lines of the Mannheim-Heidel- 
berg-Basle line on the right, and of the Ludwigshafen- 
Strasburg-Basle line on the left side of the Rhine. The total 
length of the bridge is 1190 ft., and of this length a portion, 
768 ft. long, which extends across the river, is supported upon 
thirty-four pontoons, in the manner which we shall describe 
presently. The remainder of the length of the bridge: is made 
up by the approaches on either bank, which are carried by means 
of an arrangement of screw-lifting gear, which is employed to 
adjust the outer end of each approach to the level of the floating 
portion of the bridge. In Figs. 1 and 2 we give an elevation and 
plan of a portion of the bridge, this including a part of one 
approach and several of the pontoons. The bridge is con- 
structed so as to serve for ordinary traffic as well as for railway 
service; the old pontoon bridge, % which the two sides of the 
river were connected a few wens Me yards above the site of the 
new bridge, having been removed, 

The width of the bridge is divided into three portions, a cen- 
tral space, 114 ft. wide, being devoted to the accommodation of 
the single line of rails by which the bridge is traversed, and 
there being on each side of this space a roadway 13.77 ft. wide 
for ordinary traffic. The pontoons by which the floating por- 
tion of the bridge is carried are each 65.6 ft. long, by 12.14 ft. 
wide, by 4.6 ft. deep, with the exception of the three pontoons 
next each bank, which are larger, being each 73.8 ft. long, b 
15.1 ft. wide, by 4.6 ft. deep. The pontoons are built of ne 
and their shape in plan is shown by Fig. 2, whilst the enlarged 
views, Figs. 3 and 4, show the manner in which they are con- 
structed. The pontoons are coupled together in sets, there 
being two sets consisting of two pontoons each, and ten sets each 
consisting of three pontoons. Lach set of pontoons, with the 
framing of the readway carried by them, thus forms, as it were, 
an independent length of the bridge, and one of these lengths 
near each side ofthe river is made readily removable, to allow 
of the passage of vessels. In summer time this removal may 
have to be effected three or four times a day. The mode of 
connecting the various sections of the bridge is shown by Figs. 
7, 8,9, 10, and 11; Figs. 7 and 8 showing the manner in which 
the greater number of the sections are connected, and Figs. 9, 10, 
and 11 the plan adopted for securing the removable sections 
just mentioned. Of these latter figures, Fig. 9 shows the mode 
of coupling up the outer beams supporting the side roadways, 
and Figs. 10 and 11 the method of connecting the longitudinal 
timbers on which the rails are laid. ‘The pontoons are well 
secured in their positions by moorings. 

The parts of the bridge connecting the floating portion with 
the river banks are hinged at their. bank ends in the manner 
shown in Figs. 12 and 13; and for the remainder of their 
length they are supported by a number of timber frames fur- 
nished with lifting-screws. Some of these frames are shown in 
Fig. 1; and in Figs. 5 and 6 are given enlarged views, showing 
the lifting gear, by which the inclination of the railway portion 
of each approach can be adjusted to suit the varying level of the 
pontoons. 

The whole construction of the bridge was carried out in rather 
less than twelve months, and it was opened for traffic in April or 
May, 1865. For conveying trains over the bridge a light 
locomotive, weighing about 18 tons, is employed, and the trains 
themselves consist each of from five to eight vehicles. When 
the bridge was first completed, it was subjected to the passage 
of various test loads carried across at various speeds, the heaviest 
load transported being about 66 tons. During the passage of 
this load, the pontoon under the locomotive sunk about 7 mille- 
metres, or less than } in. 

The bridge has now been in regular use for upwards of twenty 
months, and a recent report on it states that it has been found 
to answer its purpose exceedingly well, although in winter the 
traffic is interrupted for a few days in consequence of the ice. 
By comparing the cost of working and maintaining the bridge 
with the cost of working the ferry at Mannheim, which was in 
use until the new bridge was opened, it has been found that the 
results are as three to two in favour of the bridge, and the latter 
is, moreover, capable of carrying a considerably increased 
amount of traffic without incurring much greater working ex- 

ses. 

The bridge was built conjointly by the Baden-Bavarian 
(Ludwigsbahn) railways, under the superintendence of the en- 
gineers, Mr. Becker and Mr. Basler. The ironwork was made 
by Messrs. Benckiser Brothers and Co., of Pforzheim. 


Tue Lorp Crype.—This ship was tried on Saturday last 
on the measured mile in Stokes Bay, and proved herself the 
fastest timber-built ironclad ship in the navy, having attained a 
mean rate, on six runs, of 13.342 knots. The Lord Clyde is 
280 ft. long, 58 ft. 11 in. beam, and drew 23 ft. of water forward 
and 27 ft. aft. Her engines, a pair of 116 in. cylinders, 4 ft. 
stroke, worked at sixty-five revolutions per minute, and 
developed 6045 horse power. There are but nine boilers, and 
only 19,000 square feet of heating surface, and 700 square feet 
of grate, every means of economy of fuel being adopted. 

SreaM Surppinc.—The Preston Iron Shipbuilding Com- 
pany has launched a steamer of 758 tons, built for Messrs. T. 
and J. Harrison, of Liverpool, and intended to trade between 
that port and New Orleans. Messrs. Palmer and Co. have now 
completed the fitting out of the fine transport Jumna. 

Tue Berctan Coat Trape.—It appears from statistics 
just made up that the imports of coal into Belgium in 1866 
amounted to 178,000 tons, as compired with 74,000 tons in 
1865, and 65,000 tons in 1864, The exports, which amounted 
in 1864 to 3,300,000 tons, and in 1865 to 3,500,000 tons, 
attained in 1866 a total of 3,900,000 tons. France absorbed 
almost the whole of these imports. 

Borer Exptostons.—Mr. E. B. Marten, the engineer of 
the Midland Boiler Association, now publishes a series of printed 
and illustrated notes of all the boiler explosions to which his 
attention is specially called. Each explosion is briefly described 
upon a half-sheet of note paper, with the general particulars of 
the boiler, and its appearance after explosion is shown by a neat 
engraving. 
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PONTOON RAILWAY BRIDGE OVER THE RHINE, NEAR CARLSRUHE. 
MM. BECKER AND BASLER, ENGINEERS, 
(For Description, see preceding Page.) 
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WE illustrate, above, a neat. form of donkey pump which has 
been recently patented by Mr. G. D. Kittoe, of the firm of 
Kittoe and Jackson, of Compton-street, Clerkenwell. In this 
engine, the piston is directly connected by means of a connect- 
ing-rod with a crank working ina recess or chamber open to 
the steam cylinder, this crank being formed on a shaft supported 
and capable of revolving in a long bearing at right angles to the 
axis of the cylinder. 

The back of the crank is accurately faced (the shaft itself 
being left free to move slightly endwise), so that the pressure of 
the steam acting on the front side of the crank presses its op- 
posite or faced side into close contact with a corresponding, but 
fixed, face situated at the inner side of the bearing, causing the 
movable surface attached to the shaft to follow up such wear as 
may take place between the two surfaces, maintaining a steam- 
tight joint between them, and preventing the escape of steam 
from the recess or cylinder, without its being necessary to em- 
ploy a stuffing box or gland for that purpose. The bearing of 
the flywheel crank-shaft is formed with a groove or recess sur- 
rounding the shaft for the purpose of catching any leakage that 
may occur between the shaft and bearing in question, and also 
for lubricating the shaft itself. . The revolving circular valve for 
regulating the entrance to, and exit of, steam from the respective 
sides of the piston is kept against its seat by a screw and nut pass- 
ing through the valve casing, as shown in Figs. 3 and 6, and it has 
a small square-ended shaft or spindle formed with or connected 
to. its inner side or face. This valve receives motion from a 
supplementary shaft somewhat similar to the flywheel crank- 
shaft, and having a square hole or recess formed in its outer 
end to receive the square end of the valve spindle as shown, the 
other end being furnished with a disc into a hole in which the 
end of the crank-pin fits. The pedestal of the engine forms 
the cylinder of the pump, its plunger being connected with the 
steam piston in such a manner that it works directly into the 
pump barrel, as shown, without the intervention of a packing 
between the steam and pump cylinders, as usually employed. 
This arrangement not only secures the advantage of dispensing 
with external connexions and with a gland, but also lessens the 
quantity of steam used during the up stroke of the pump, the 
cubic contents of the pump-plunger being deducted from the 
cubic contents of ‘the cylinder. 

Amongst the advantages claimed for this donkey pump are, 
that it is very portable and easily fixed:in any required; position ; 
that being self-contained, and having all the moving parts with- 
in the cylinder and slide case, it is quite protected from dirt or 
injury; that there are no stuffing boxes to keep tight and 
packed ; and that it can be worked at a high speed. All the 
working parts, including ‘the piston ring, are of steel hardened, 
or of iron case-hardened. When two such pumps are coupled, 
a powerful fire engine. is oy its action being smooth 
and even, and no flywheel being required. Altogether the 
pump is a very well arranged one, and the low cost at which 


it can be manufactured renders it especially applicable, where a. 


supply of steam can be obtained, for purposes for which hand- 
pumps would otherwise be used, whilst, besides performing its 
work as a pump, it is also available as a steam engine of small 
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wer. Messrs. Kittoe atid: Jackson are also making a neat form 
of boiler and stand to use with these pumps, the boiler being in 
some cases arranged to be heated by gas. 
THE INSTITUTION OF CIVIL ENGINEERS. 

February 12th, 1867; Joun Fow er, Esq., President, 
in the Chair. 

Tne paper read was “ Description of the Clifton Suspension 
Bridge,” by Mr. W. H. Barlow, M. Inst. C.E., F.R.S. 

in this communication reference was first made to the history 
and origin of the undertaking; and it was stated that the abut- 
ments and the piers ready to receive the saddles for supporting 
the chains were completed, from the designs of the late Mr. 
Brunel, in the year 1843, when the works were suspended from 
insufficiency of funds. In 1860 a new company was formed, 
and arrangements were entered into for the purchase of the land 
and piers at Clifton, and of the chains from the Hungerford sus- 
pension bridge, then about to be replaced by a girder bridge to 
carry the Charing Cross Railway. 

In the Clifton bridge, as executed, there were three chains on 
each side, supporting longitudinal stiffening girders of wrought 
iron, with open-work cross girders, the hand-railing of the 
bridge being made also to form longitudinal stiffening girders, 
with open-work sides. The principal dimensions were—s 
702 ft. 3in., distance from centre to” centre of chains 20 ft., 
width of bridge, including roadway and footways 31 ft., versed 
sine of curve of chains 70 ft., and height of roadway above high 
water 248 ft. The chains were carried upon the ‘piers by 
wrought-iron saddles, placed upon roller frames of cast iron, 
the rollers being made of cast steel. The beds of the roller 
frames were at an inclination of 1 in 20, rising towards the 
river. At a distance of 196 ft. from the centres of the piers 
land saddles were placed, which were similar in construction to 
the saddles upon the piers, except that they had no roller frames, 
but were bedded upon brickwork in cement set upon the solid 
rock. The distance from the land saddles to the anchorage was 
60 ft., with an average inclination of 45°; and in this distance 
the three chains gradually diverged, until they were 5 ft. apart, 
where they were inserted through castings forming separate 
anchorage plates for each chain. The tliree chains were in such 
a relative position to each other as. to ‘produce an equal hori- 
zontal distance of nearly 8 ft. from the centres of the suspension 
rods throughout the bridge. The suspension rods transmitted 
their strain tothe chains only at the joints; so that the links 
of the chain had‘no other strain upon’them than that due to 
the direct tensile strain in the direction of their length. - The 
duty of maintaining an equal action upon all “three chains. in 
supporting the roadway was performed by the strength and 
stiffness of the longitudinal girders. All the links were tested 
to a strain of 10 tons per square inch. i? 

The arrangements for the erection of the chains comprised a 
temporary suspended staging, constructed of eight iron wire ropes,’ 
each capable of bearing 35 tons. Six of these ropes served to su 
porta timber platform, and two were at a height of 3 ft. 6 in. 
above, to form a hand-railing on each side, The upper ropes were 





KITTOE’S “PARAGON” STEAM PUMP. 


CONSTRUCTED BY MESSRS. KITTOE AND JACKSON, COMPTON STREET, CLERKENWELL. 
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attached to those below, so as to act in conjunction with them 
in sustaining any weight upon the staging. Another rope was 
fixed above, for the purpose of carrying two light travelling 
frames, suspended on wheels, which were moved as required by 
light ropes, and by means of which links were taken from the piers 
to the men engaged in erecting the chains. The work was com- 
menced at the anchorage plates at each end simultaneously, the 
| lower chain being put in first. At the anchorage plates the whole of 
| the links, twelve in number, were inserted ; then eleven, ten, nine, 
| and so on until the chain was diminished to one link; after which 
it was continued at one link and two links alternately from the 
piers, until it met in the middle of the centre opening. The wire- 
staging was designed to —- the weight of the centre portions 
of the chain, formed of one link and two links alterhately, with 
the men and tools required to erect it. The calculated breaking 
weight of the staging was 224 tons, evenly distributed, and the 
weight it had to carry was 40 tons. The suspended platform 
was kept below the intended level of the chains, and the links 
were supported upon it by packing pieces which could be raised 
or lowered. When the links of the chain were united in the 
middle, the packing pieces were lowered until the chain took its 
own bearing, and thus relieved the staging from the action of 
its weight. At this stage of the proceedings, the’chain was ad- 
justed for length, by means of keys arranged fér'that.purpose 
in the first links from the pier saddles. ‘The next operation was 
that of adding links on each side of the centre links, which was 
accomplished by an ingenious and simple apparatus, with such 
rapidity, that on some days more than oné huridred’ links were 
added. The chains on the Bristol or eastern side having been 
completed, the staging was removed to the other side, and the 
remaining three chains were put up in a similar manner. When 
the chains were erected, and the suspension links were fixed, 
the suspension rods and cross girders. were attached, by means 
of a moveable crane, upon a long base frame, weighing upwards 
of 5 tons, and travelling upon a temporary ‘railway. This 
crane was so contrived and balanced, that it could carry a cross 
girder, with an equivalent length of the longitudinal girders, a 
considerable distance in advance of the wheels upon which it 
travelled. Thus, when placed upon the abutinent, it held the 
first cross girder in'its intended position, until the men attached 
the first pair of suspension rods to it and to thechains. Plank- 
ing was then laid from the abutment to the cross girder, and 
the railway was lengthened. The travelling crane next took up 
the second cross girder, and advanced with that. to its position, 
and held it in like manner until it was attached to the chain. 
The planking and roadway were again lengthened, and the third 
cross girder fixed, and so on from Both ends of the bridge, until 
the roadway met in the middle. The remaining operations of 
connecting the longitudinal girders, adjusting the several parts 
of the work, and laying the roadway, were then proceeded with. 

The sectional area of the chains at the pier was 481 square 
inches, and in the’ centre of the span 440 square inches. The 
weight of the chains between the piers was 554 tons, and that 
of the suspension rods, longitudinal and transverse ers, 
cross-bracing, hand-railing, roadway, &c., about 440 tons. The 
strain at the centre due to the chains was 680 tons, that due to 
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the weight of the platform, &c., was 597 tons, and that pro- 
duced by a maximum moving load of 70 lb. per square foot was 
817 tons, or together 2094 tons, which was equal to 4.76 tons 
per square inch of the sectional area of the chains at the centre 
of the span. The suspension rods were each rather more than 
2 in. in section. The greatest weight that could come upon a 
pair of rods, including their maximum load was about 13 tons, 
which would produce a strain of 4} tons per square inch. The 
anchorage plates and the bearing plates of the saddles were so 
arranged, that the maximum pressure upon the brickwork could 
not in any case exceed 10 tons per square foot. In order to pro- 
vide for the effects of expansion and contraction, and to allow 
for the movement occasioned by wind and by the passage of 
heavy loads across the bridge, thetwo extremities of the road- 
way were furnished with jointed ends or flaps, 8 ft. long, which 

ve perfect freedom of motion, both vertically and in the direc- 
tion of the length of the bridge. 

The works were commenced at Clifton, in November, 1862, 
by Messrs. Cochrane, the contractors, under the superintendence 
of their resident manager, Mr. Airey, and the bridge was opened 
for public traffic on December 8, 1864. The total cost of the 
ironwork, including the purchase of the chains of the Hunger- 
ford-bridge and their carriage to Clifton, was 34,9751. Previous 
to opening the bridge, it was tested by a dead weight of 500 
tons of stone, distributed over the surface, when a total de- 
flexion was produced of 7 in. in the centre. On the removal of 
the test load, the centre of the bridge rose to its former position 
within one-sixteenth of an inch; but the middle of the southern 
half of the bridge did not rise again to its former height by one 
inch, while the northern side rose above its original position. 
This was probably due to the change in the direction and force 
of the wind before and after the testing. 

The author stated that the most severe strain which the 
bridge had to resist was that resulting from heavy gales of wind, 
especially those from the north-west or south-east, being nearly 
in the direction of the deep gorge of the river Avon at the 
place where the bridge was constructed. On these occasions 
three effects were observed. First, there was a small horizontal 
deflection, which was just sufficient to be perceptible to the eye 
when placed in range with the suspension rods. Secondly, 
there was an undulation from end to end of the bridge, the 
maximum rise and fall being, in Mr. Airey’s opinion, as much 
as 6in. above and 6 in. below the mean level of the roadway. 
Thirdly, the land chains, between the piers and the land saddles, 
which carried no suspension rods, were liable to be deflected 
laterally, notwithstanding their weight, the longitudinal strain 
upon them, and the comparatively small surface exposed to the 
wind. 

‘The author remarked that, considering the facility with which 
suspension bridges could be constructed, and the comparatively 
inexpensive nature of the scaffolding, or temporary staging re- 
quired for erecting them, there appeared to be no reason why 
spans of much — magnitude should not be accomplished. 
The spans already crossed 7 bridges on this principle far ex- 
ceeded those of any form of girder. The largest girder ever 
built was that of the Britannia Bridge over the Menai Straits, 
which was 460 ft. between the bearings. The largest suspen- 
sion bridge was that at Fribourg, which was stated to be 880 ft. , 
while the Niagara suspension bridge was 820 ft. from centre to 
centre of the towers, and it had been in daily use for nearly 
twelve years for the passage of railway trains. Suspension 
bridges had not hitherto been adopted in this country for railway 
purposes, under the impression that the principle of construction 
necessarily involved such an amount of flexibility as to render 
them unfit for the passage of trains; but it must be considered 
that the larger the bridge, and the greater the ratio of the 
weight of the bridge to the weight of the moving load, the less 
was the disturbance of form caused by a passing load. More- 
over, it was quite practicable to stiffen a suspension bridge so as to 
rendet it nearly as rigid as a girder, of which the Lambeth- 
bridge, from the designs ot Mr. P. W. Barlow (M. Inst. C.E.), 
was an example. The subject of stiffening -¥ mer bridges 
with the least quantity of material, was one well deserving atten- 
tion. Ina detached girder, the upper and lower booms must 
each be capable of bearing the strains produced by the weight 
of the bridge and its load, and the diagonals must be strong 
enough to to transmit the whole of those strains. Where- 
as, in a stiffened suspension bridge, the chain was the only 





member required to bear the strains produced by the weight of 


the bridge and its load; while the diagonal bracing, or stiffening, 
need be no more than was sufficient to prevent disturbance from 
the moving load. In relation to this subject the author stated, 
he had found by experiments on solid bars, made in 1858, as 
well as from a theoretical investigation of the case as applied to 
lattice girders, that, in a continuous girder, if, instead of using 
an equal depth throughout, « greater depth and a greater sec- 
tional area were given over the piers, an increase of strength was 
obtained in a much higher ratio than that of the increased 
weight of metal wore. Ano;her point deserving of con- 
sid eration was the best form of link and fastening for the chains 
of a suspension bridge, to which Sir Charles Fox (M. Inst. C.K.) 
had directed attention. But, where the object was to construct 
bridges of very large span, another and perhaps the most im- 
portant consideration was the employment of a stronger mate- 
rial. In this respect the introduction of steel was calculated to 
have a marked influence. Many of the properties of steel were 
at present unknown ; but it had been determined, by experiments, 
that its tensile strength was nearly double that of wrought iron, 
and that it could be made quite as malleable. Its powers of 
resistance to compression did not show the same proportion of 
strength; but in the application of steel to the chains of a sus- 
pension bridge, it was the tensile strength which operated. 


To Criean A Fount Gun.—The following is from an 
American paper: In hunting, a gun often becomes foul from 
use, and the exploding of a cap will fail to ignite the powder. 
With aknife sharpen a pieceof dry pine wood—or common 
match-wood will answer; drive the splint right into the nipple 
of the gun, cut off the bruised part of the wood even with the 
nipple; put on a cap, and it will not fail to explode the gun. 
Any one wishing can test this by putting a little powder in his 
gun, then driving snugly the plug—it will go every time. 








KURRACHEE HARBOUR. 


Tats subject has now attained such a prominence, 
and created so much interest amongst certain members 
of our profession, that we cannot Jet it pass by without 
some further notice. At pages 454and 497 of our second 
volume, we gave a general descriptiot of the works 
proposed by the late Mr. Walker, for the improvement 
of the harbour, and also an aecount of the progress 
made with them. It was further stated, that orders 
had been issued by the Government of India for the 
stoppage of the works, in consequence of an adverse 
opinion on the whole scheme having been obtained 
from Messrs. D. and 'T. Stevenson, of Edinburgh. 

Whatever may have been the reasons upon which 
Messrs. Stevenson based their conclusions, it is not 
likely that Kurrachee Harbour will suffer much from 
the promulgation of them, for we now learn that not 
only are the works still progressing, but the harbour 
itself continues to improve. 

During the past year two papers by Colonel Tremen- 
here, on the subject of Kurrachee Harbour, were read 
in this country—one before the British Association, 
and the other before the Geographical Society. Both 
of these papers were professedly on ‘The Physical 
Geography of the Lower Indus,” but, somehow or 
another, they both got out of the Indus into the sea, 
and by following the coast current speedily reached 
Kurrachee Harbour, and it required no very acute 
perception to discern that these papers were actually 
intended as shafts aimed at the general principle on 
which Mr. Walker’s designs for the improvement of 
the harbour had evidently been based. It was clearly 
a mistake to have brought the subject for a second 
time before geographers, as it could far better have 
been discussed in Great George-street than at Burling- 
ton House ; for, although no direct allusion was made 
by the gallant colonel to the engineering works in 
progress, it was but too clear that, if all his premises 
were correct, those works were manifestly but ill- 
adapted to remedy the natural drawbacks to the situ- 
ation as a harbour. One great point in Colonel Tre- 
menhere’s papers was an assertion that the silt of the 
Indus is found in large quantities at Kurrachee ; but no 
one, we believe, who has ever hadiany connexion with the 
harbour works could be found to corroborate that 
statement. Indeed, Colonel Tremenhere’s own expe- 
riments, undertaken with the view of proving his 
theory, were not so satisfactory as we should think he 
could have wished. In order to test the accuracy of 
his idea that the Indus silt was carried up to Kurra- 
chee, Colonel Tremenhere cast 1000 bottles into the 
sea at the mouth of the Indus, carefully corked and 
weighted so as not to float on the surface, and although 
some of them were indeed picked up off Keamari, 
according to the colonel’s own showing, not one of 
them was ever known to have found its way into the 
harbour. Although these bottles may thus have been 
carried by the coast current nearly up to Kurrachee, 
we must demur to the consequent conclusion that the 
silt of the Indus has thereby been proved to be the 
cause of the bar in front of the harbour, as it does not 
at all follow that that silt, floating in minute particles 
and always having a tendency to subside to the bottom, 
must, of necessity, take the same rigid course followed 
by bottles weighted to sink only to a certain depth; 
besides which, as only a small number of the bottles 
thrown overboard were found near Keamari, the ques- 
tion naturally suggests itself, what became of the rest ? 
and, if they were carried out to sea, or deposited else- 
where, how can the experiment fairly be said to sup- 
port the proposition ? 

At the meeting of the Geographical Society when 
Colonel Tremenhere’s second paper was read, during 
the discussion that afterwards took place, Mr. Andrews, 
the chairman of the Scind Railway Company, bore 
testimony not only to the accessibility of the Port of 
Kurrachee, but also to its natural gradual improve- 
ment as a harbour, and the increasing and thriving 
prosperity of the place. As some refutation of the 
charges brought against the place as a port for ship- 
ping, Mr. Andrews was able to state that his railway 
company had now chartered and sent out to Kurrachee 
no less than three hundred vessels, only one of which 
had been lost, and that through the fault of the pilot, 
and not of the harbour. Colonel Tremenhere would 
have us believe that Kurrachee, notwithstanding the 
expenditure incurred upon its improvement, is a de- 
eaying port; but, fortunately, this is not. a question 
which can be considered a matter of opinion, as it is 
capable of indisputable solution by reference: to those 
very stubborn things, viz. facts and figures. Now, 
the decay of a port is usually evidenced by a decrease 
in its trade, a falling off in population and in municipal 





revenue ; but, by referring to the returns issued by 
the Chamber of Commerce at Kurrachee, it will be 
found that there is a steady increase in both the im- 
port and export trade of the place, as well as in every 
other respect. Thus,the,population of the town and 
camp, which in] 854 amounted,to 40,776, had increased, 
in 1864-65, to 60,000, or at rate of nearly 50 per 
cent. in ten years. The number and gonnage of square- 
rigged vessels arriving at, Kurrachee was, in 1856-57, 
52 vessels of 24,024-tons ;-in 1860-61,,109 vessels of 
61,589 tons; and im 1865-66, 108 vessels of 66,377 
tons. The money value. of the combined, import and 
export trade of Scind was, in 1855-56, 1,234,253/.; in 
1860-61, 2,683,6507., and in 1865-66, 4,812,345/. ‘The 
trade has indeed nearly doubled since (1858-59, and the 
returns for 1865-66 show an increase of 194,716/. over 
the average of the preceding five years. ‘The revenue 
collected by the municipality from all sources, exclusive 
of the sale of land, was, in 1856-57, 3828/.; in 1860- 
61, 69482.; and in 1865-66, 24,091/. These figures 
speak for themselves, and require no further comment 
from us. 

One valuable test 6f the improvement or otherwise 
of any harbour is whether mariners find it more difli- 
cult of ingress and egress than before, or the reverse ; 
and seeing that the “Master Attendant has not found 
it necessary to qualify his directions for approaching 
the harbour, nor to state that vessels now entering 
must be of less draught of water than was formerly 
allowed, it is clear that for all practical purposes the 
entrance to the harbour has not deteriorated ; and the 
universal testimony of all on the spot (saving and 
except Colonel Tremenhere, pone. if he be still 
there) is that the water over the bar is gradually in- 
creasing in depth and the entrance to the harbour 
improving. 

This is the more, satisfactory, and tends the more 
forcibly to prove the correctness of the o— 
upon which Mr. Walker’s scheme was founded, yhen 
we take into consideration that a most important part 
of that gentleman’s plans has not yet been carried out. 
The construction of the Manora breakwater was a 
portion of the scheme wr most strenuously in- 
sisted upon both by Mr. Walker and by Mr. Parkes, 
and a reference to our former article on this subject, 
and to its accompanying plan of the harbour and 
works, will at once show how very important that 
work must be for the temoyal of the bar by protecting 
it from the action of the sea; but although the ques- 
tion has indeed been raised whether a breakwater of 
1500 ft. in length, as proposed by Mr. Walker, would 
afford sufficient protection from the monsoon waves, 
we must abstain from offering an opinion on that point 
at present. This work has not as yet been even com- 
menced; and until some progress has been made in 
its construction, and its effects on the bar noticed, it 
is needless to speculate on what precise length of 
breakwater would be most advantageous. The Manora 
breakwater we have always held to be the keystone of 
the entire works, without which the other portions of 
Mr. Walker’s plans would themselves be incomplete, 
in so far as regards the objects of their construction, 
and we must protest against any condemnation of 
these plans in the face of the good already achieved by 
them in their present incomplete state. 

IRRIGATION COMPANIES IN INDIA. 

CotoneL Runa tt, the chief engineer of the East 
Indian Canal and Irrigation Company, reports that 
54,000 acres can be brought under irrigation by the 
Cuttack canals during the current year. Previous to 
the setting in of the heavy rains, many applications for 
water were made by cultivators, who are beginning to 
understand the advantages derivable from irrigation ; 
and now that a beginning has been made, extensive 
irrigation will, no doubt, be carried on during the next 
dry season. With regard to the Madras I[rrigation 
Company, we learn that although their staff has been 
greatly reduced during the past six months, owing to 
a want of capital for the continued vigorous prosecution 
of their works, still its operations have never ceased, 
and we are glad to learn that the agent is now making 
arrangements for carrying them on with much greater 
activity, the recent loan of 600,000/. from the Secre- 
tary of State for India having placed the ee ina 
position to carry on their works, it is to be hoped, to 
a suecessful completion. The past has, wé are’ in- 
formed, been a very unfortunate season, the 'Toom- 
buddra having continued dry until the end of June— 
two months later than in ordinary seasons, 

The progress of the works of. both'the East Indian 
and of the Madras Irrigation Companies has now ad- 
vanced so far that we may confidently anticipate satis- 
factory results from them before very long. Indeed, 
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just the present is a most important period for irriga- 
tion works in India. It has long since become a 
recognised fact that Government can no longer meet 
the urgent demands of India for irrigation works out 
of its surplus revenue, and it must consequently either 
commit their construction to private companies, or the 
oft-repeated proposals for a Government loan for that 
purpose must be had recourse to. But, whichever plan 
may be preferred, capital will be required for the pur- 
yose. It is well known that a vast amount of capital 
in this country is at present unemployed, the recent 
commercial failures and general break up of limited 
liability companies have evidently impressed capi- 
talists with an exaggerated dread of home enter- 
prises, and there are, we fear, even now, symptoms 
of a desire on the part of the public to seek 
investments in foreign countries rather than at 
home. Now, notwithstanding the failure of the Madras 
Irrigation Company as yet to show any profitable 
returns for its expended capital—amounting to nearly 
one million sterling—there can be no doubt that allow- 
ances ought to be, and are, made on account of the 
novelty of the undertaking ; much experience has now 
been dearly bought, and- there is every reason to 
believe that future works will be carried out in a 
manner and at a cost that will favourably compare 
with similar Government undertakings. If, then, the 
success of this company prove such as to induce Go- 
vernment to entrust further works of a like nature to be 
constructed by private companies, the temptation of a 
five per cent. guarantee (without which we do not 
believe it would be possible to raise the necessary 
capital) would prove an alluring bait which would be 
certain to draw out as much capital as might be 
required. On the other hand, a Government irriga- 
tion loan could scarcely fail of success, for whilst many 
would gladly invest their money on such a security in 
this country, the natives of India are beginning so far 
to understand the advantages of irrigation to their 
soil, and the vast profits which accrue from it, both to 
the Government and themselves, that there is every 
reason to suppose that they would also invest in such 
aloan. But, however it might prove with the natives, 
there can be no doubt of the advantages, in a pecu- 
niary sense, of investing capital in a guaranteed irri- 
gation company rather than in a Government loan; 
for whereas, in the latter case, only a certain interest 
could be obtained for money invested, in the former 
the shareholders would enjoy increased dividends after 
the works realised a net profit exceeding the amount of 
the guarantee. There is no apparent reason why the 
two methods should not be carried out simultaneously, 
as there is plenty of room in India for any number of 
independent irrigation companies without fear of 
leaving the officers of the irrigation branch of the 
Public- Works Department nothing to do; and it is 
very clear that, if India is to be furnished with irriga- 
tion works to the extent of her requirements any time 
within the next century, a certain portion of those 
works must be yielded up to be constructed by private 
enterprise. 


THE WHITWORTH AND ARMSTRONG GUNS. 
Tue report of the special committee upon the Whitworth and 
Armstrong competition has been republished by Mr. Whitworth 
in a form more convenient for reference than that of the bulky 
official blue book. The report shows, as is well known, a gene- 
ral superiority of the Whitworth over the Armstrong shunt gun, 
and a decided superiority over the Armstrong breech-loader. 
This. superiority arises from causes easily understood. Mr. 
Whitworth’s bore is smaller, his shot longer, and his rifling 
twice as rapid as in the Armstrong gun, and hence he secures 
— range and greater accuracy. But itis perhaps only with 
is polygonal bore that such quick rifling could be adopted with 
permanent success under prolonged trials for endurance, trials 
extending to 3000 rounds of the 70-pounder gun. Studs, copper 
saucers, Mackay’s sawdust wads, and other contrivances for 
taking the grooves, would, of course, strip with such quick 
rifling. It is by the polygonal bore alone that Mr. Whitworth 
is thus enabled to take advantage of a quick spin, and thus to 
secure greater range and accuracy than are attainable with any 
other gun. The question now is, is the superiority sufficient to 
justify us in changing all our existing ordnance? Upon this 
point much difference of opinion would naturally arise; but we 
may expect to see otlier nations arming themselves with the best 
weapon, and this we have to bear in mind in choosing our own. 














PiumBAGo CRUCIBLES.—Since the recent decision of Vice- 
Chancellor Page Wood, upon the case of Morgan v. McAdam, for 
infringement of the well-known trade mark of the Patent 
Plumbago. Crucible Company, this company has slightly 
altered itstaark, omitting the words “ Dep6ts at Paris and Rot- 
terdam,” and adding the words “Morgan’s Patent.” The 
notice of the alteration, with a facsimile of the present mark, 
will be found on one of our advertising pages, and purchasers 
should note it carefully in order to be sure of obtaining the 
purest quality of plumbago, which is of great consequence for 
the pi of crucibles of this material. At first the greater 
cost of plumbago, as compared with clay, was an objection to 
their use, but the enormously superior durability of the former 
has now established. them in the favour of ull the leading 
engineers, aud in many steel works. 





DISTRIBUTION OF GREENWICH TIME. 


To give accurate time from a central point to many distant 
towns, or, in fact, to distribute one time all over the kingdom, 
is, as we have before observed in these columns, one of the great 
advantages which can be conferred on the community by means 
of electricity. The Electric Telegraph Company brought 
Greenwich time to the Strand in 1854. 

In 1855 an automatic arrangement, introduced by Mr. Culley, 
was fitted up at the central station, Lothbury, which sent 
Greenwich time to ten or twelve of the principal stations. This 
consisted of a circular board, around which the provincial line- 
wires terminated on horizontal flat springs radiating towards the 
centre. The ends of these springs, when in their normal state, 
were over, but raised from, a series of contact pieces connected 
with one of the poles of a series of batteries, the otaer poles 
being to earth. In the centre of the board was 4 vertical rod, 
on which a heavy horizontal disc could be slid freely up or down, 
and which, when allowed to fall, pressed all the springs into 
contact with the batteries, contact -pieces thus sending currents 
into all the line wires. 

When raised, the dise could be held up clear of all the springs 
by means of a trigger attached to the armature of an electro- 
magnet. The coil of the electro-magnet was in circuit with the 
Greenwich Observatory line wire. When the Greenwich clock 
made contact, and consequently sent a current, therefore, through 
the electro-magnet, the trigger was released, and the disc, fall- 
ing, placed all the springs in contact with their batteries, thus 
sending a current on each of the lines to the distant stations. 
The signal produced by this was, of course, compared with the 
office clocks, which were thus set right to Greenwich time every 
twenty-four hours. 

Mr. French, in Leadenhall-street, and, afterwards, Mr. Ben- 
nett, in Cheapside, erected time-balls, which were released by cur- 
rent from Lothbury, these arrangements being carried out by Mr. 
L. Clark. Later, the General Post Office and the Lombard-street 
branch has been “ served with time” from the cellars at Lothbury, 
the great clock at Westminster is supplied regularly every hour, 
and a gun is fired at one o’clock at Newcastle. 

The automatic arrangement now employed is that finally per- 
fected by Mr. C. F. Varley, and has been termed the chronopher, 
or chronofer. ‘The following is condensed from Mr. Varley’s de- 
scription of these arrangements; 


The cronopher (from xpovos, time; pepo, I bear), of which 
the design and arrangement are represented on the next page, 
consists of the following apparatus: 1. A clock to control 
the whole of the changes and connexions. 2. Various sets of 
galvanic batteries to supply the currents which give the signals 
to the various stations, and also to put in action the various 
relays and magnets. 3. A large commutator, or switch, for 
connecting the lines to the cronopher when time is to be trans- 
mitted. 4. Two relays, which give the actual time signal to 
the different stations. 5. Two electro-magnetic switches, the 
use of which will be hereafter described. 6. ‘wo galvanometers, 
to show by the deflexion of the needles the passage of the 
currents. These various parts of the apparatus will now be 
separately described in detail. 

The clock employed in connexion with the cronopher is a well 
constructed timekeeper, furnished with a double means of ad- 
justment. The pendulum consists of a rod of pine-wood carry - 
ing a cylindrical bob of zinc, supported by a nut on a fine thread 
screw. ‘This is ‘an ordinary delicate adjustment, but for further 
and more delicate regulation the following arrangement is made: 
A long spiral spring is attached to the bottom of the pendulum, 
and suspended by means of a silk thread to a rod which runs 
through the clock-case about a foot below the point of suspen- 
sion of the pendulum itself. 

The circumference of this rod is exactly half an inch, and it 
is terminated outside the case by a milled nut furnished with an 
index or pointer in front of a circular dise divided into 100 equal 
divisions. It is therefore manifest that when the rod is turned 
the silk thread will be either wound or unwound, and the spiral 
string tightened or loosened, each of the divisions on the disc 
being equal to 53, of an inch of the silk thread. ‘The clock, by 
the first adjastment, is made to go slightly slow, say at the rate 
of ten seconds per day; the spiral spring, being tightened, has a 
tendency to accelerate the pendulum, and thus brings the clock 
into exact and perfect time. It has been found by experiment 
that an alteration of 74 divisions either way will alter the clock 
at the rate of one second in twenty-four hours. 

The clock, in addition to the ordinary wheels ‘common to all 
clocks of the some kind, has a wheel revolving once in 
twenty-four hours. On the-sume axle as the twenty-four hour 
wheel, and revolving with it, are two solid discs or wheels of 
ebonite ; the front ebonite wheel has two notches cut in it, cor- 
responding to 10 A.M. and-1 p.M.; the back ebonite wheel has 
one notch only, corresponding to 10 a.m. These ebonite wheels 
will hereafter be called respectively the front and back twenty- 
four hour wheels. On the same axle as the hour wheel, and 
revolving with it, are two similar, but somewhat smaller, 
ebonite discs. In each of these discs is inlaid a small contact 
piece of platinum, which is in metallic connexion with the frame 
of the clock through the axle. ‘These ebonite discs will here- 
after be called respectively the front and back hour wheels. In 
the back hour wheel is fixed a small pin, the use of which will 
be explained further on. On the same axle as the wheel which 
earries the seconds hand, is fixed a small metallic projecting 
piece, about half an inch long, which is om with gold; this 
piece is also in metallic counexion with the frame of the clock 
through the axle. 

Below the seconds hand is fixed a double metallic lever, 
shaped like the letter V; the lower end of this lever is made 
sloping, and hangs down between the hour wheels; the upper 
end carries a small gold spring, which, in the normal state of 
the clock, hangs about one inch below the axle of the seconds 
hand. ‘This lever will hereafter be called the seconds lever; it 
is so arranged that when the pin in the back hour wheel touches 
its lower end the gold spring is so raised that the next revolution 
of the seconds hand brings the gold-tipped -piece into contact 
with it. Above the twenty-four hour wheel, but insulated from 
each other and from the clock, are’ two other V-shaped metallic 
levers; the Jower ends of these levers rest on the edges of the 
twenty-four hidur wheels, and the upper ends, in their normal 
position, rest about one-eighth of an inch dbove the hour wheels. 





The front or lower of these levers, which rests on the front 
twenty-four hour wheel, is used in connexion with the Newcastle 
time arrangement; it will therefore hereafter be called the 
“ Newcastle lever.’ The other lever is used in connexion with 
the electro-magnet in the commutators; it will therefore be 
called hereafter the ‘“* commutator lever.” 

The Galvanic Batteries.—Of these there are five separate 
sets, and though some of these consist of a number of troughs 
and elements, each set will be hereafter mentioned asa “ battery” 
distinguished by numbers from 1 to 5. 

These sets of batteries are also shown in the drawing as single 
batteries, for the sake of any. 

Battery No. i.—The copper pole of this battery is connected 
to the frame of the clock, and the zinc pole has a double con- 
nexion, one going through the coils of the electro-magnetic 
switch which brings the relay into operation, and thence to the 
“ seconds lever” in the clock; the other through the coils of 
electro magnet which discharges the mechanism of the commu- 
tator, and thence to the “ commutator lever” of the clock. It 
will thus be seen that when the upper end of the commutator 
level is allowed to come into contact with the platinum piece in 
the back hour wheel, a current flows through the coils of the 
electro magnet to which it is connected, attracting the armature 
(it being remembered that the platinum piece is in metallic con- 
nexion with the clock frame). In the same way the electro- 
magnetic switch is brought into action whenever the gold-tipped 
piece on the seconds hand axle comes into contact with the gold 
spring of the seconds lever. The use of one battery to perform 
these two services never causes any inconvenience, because the 
contacts are never made at the same time, and one at least of 
the two different circuits is always disconnected. 

Battery No. 2.—The copper pole of this battery is joined to 
the clock frame, the zine pole to a wire which traverses the coils 
of the Newcastle electro-magnetic switch, and thence to the 
“ Newcastle lever” in the clock. The platinum piece in the 
‘* front hour wheel” being in metallic connexion with the clock 
frame, it follows that whenever the upper end of the “ New- 
castle lever” comes into contact with it, the Newcastle switch is 
brought into operation, joining the line to the relay as will be 
explained hereafter. 7 

Battery No. 3.—This is a powerful battery, the copper pole 
of whicht being connected with’ the earth, the Th aes, 4 jomned 
to the back stop of the provincial relay. This battery supplies 
a zine current to all the provincial lines on which “ time” is sent 
from the moment they are disconnected from their ordinary in- 
struments until the positive or copper current which gives the 
actual time signal is sent; on the cessation of the time current, 
which lasts a second and a half, the zinc current again occupies 
the lines until they are once more joined to their instruments. The 
object of this negative current is to avoid the effects of stra 
currents from other wires, or “contacts” as they are termed, 
and other interruptions, by which a false signal might be given. 
It also serves to make the “time signal” more easily distin- 
guished, as by this arrangement it is the reversal of a current, 
instead of a current sent into a line previously unoccupied. 

B No. 4.—This is a still more powerful battery, em- 
ployed to give the hourly time signals to the various local stations 
inLondon. The zine pole is to earth, and the copper pole joined 
to the front stop of the local relay. In connexion with this 
battery is a zinc and carbon battery, charged with sulphuric 
acid and water, which is joined to the other in the same fashion 
as the gas battery in No. 5, but with carbon to copper, and zinc 
to zinc. The power of the principal battery overcomes the 
force of the carbon and zinc battery, causing zinc to be returned 
on to the amalgamated zinc plate, and oxygen to be evolved at 
the surface of the carbon. At the moment of contact, the 
power which is thus gradually accumulated discharges itself 
almost with the force of a Groves battery. This zinc, carbon, 
and acid battery, having a very small resistance compared to 
the constant Daniel’s battery, produces a current of very large 
volume, and requires no attention whatever. 

Battery No. 5.—This is a powerful battery, similar to No. 4; 
its zine pole is joined to earth, and the copper to the front stop 
of the provincial relay. It is employed to send the positive 
‘* time signal” current to the provincial stations at 10 a.m., and 
to Newcastle at 10 a.m. and 1 p.m. Attached to this battery, 
as shown in the drawing, is a gas battery, consisting of a number 
of carbon plates arranged in a trough, which is charged with 
dilute sulphuric acid and water. ‘The carbon plates are care- 
fully insulated from each other. The constant passage of the 
electric current through the gas battery decomposes the water, 
when hydrogen is thrown off on one side of the carbon plates and 
oxygen on the other. ‘These gases are condensed in the pores ot 
the carbon plates. When the time current is sent from the 
battery the accumulation of power is such, that a current is 
obtained almost equal to that from a Groves battery. 


The Commutator,—This is an apparatus by which the diffe- 
rent provincial lines are disconnected from the ordinary telegraph 
instruments and joined to the relay, which transmits the ¢* time 
current” through them. The provincial line wires are brought 
to a series of tumblers, which in their normal condition rest on 
stops in communication with their respective instraments. In 
front of these tumblers is an eccentric barrel, set in motion by 
an independent and slow moving train of clockwork, provided 
with a balance escapement. ‘This barrel is in permanent con-’ 
nexion with the bar of the relay through an extra tumbler, 
which presses on the barrel in front. The clockwork is stopped 
by a catch, which falls into a notch in the wheel, which revolves 
with the barrel. This catch is at the end of the lever of an 
electro magnet. When the electro magnet is’ brought into 
action it unlocks the wheel, and the clockwork starts of itself ; 
the contact is continued long enough for the notch to get well 
clear of the catch, and then ceases. ‘he revolution of the barrel 
takes place in three minutes, and during this time the lines are 
disconnected from their instruments, connected to the relay for 
about a minute before and after time is sent, and on the com- 
pletion of the revolution the clockwork is again locked and the 
lines again connected to the instruments, 

The Relays—The two relays used in connexion with the 
chronopher have hitherto been mentioned as the “ provincial” 
and “ local” relays, the former being to the left hand, the latter 
to the right in the drawing. These relays are similar to those 
in use on the lines of the Electric Telegraph Company. ‘licy 
are known as Varley’s horizontal relays, and are constructed as 
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follows: A bar of soft iron mounted on a centre pivot is free to 
make a slight oscillation inside two coils of wire. Outside and 
at the ends of these coils are fixed two permanent magnets. 
The bar will rest at one side or the other, as it is placed 
nearer or further from either pole of the magnets. When 
a current is passed through the coils in one direction, the 
bar is converted into an electro- magnet, and is attracted by the 
north pole at one end and repelled by the south pole at the other 
end. Acurrent in the reverse direction exactly reverses the 
motion. The bar is in this case placed a little out of the centre, 
and is always attracted to one side, except when a current is 
passed through the coils. One end of the bar oscillates between 
two screws tipped with platinum; at this point the bar is fur- 
nished with spring contacts, so that a jar will not interrupt the 
connexion. 

In the ordinary relays a contact is only required at one side, 
the back screw being tipped with glass or agate; in these relays, 
however, contact is made at ‘both sides. 

The principal advantages of these relays are: 

I. There is no spring adjustment whatever. 

II. When once adjusted they will work for a very long time 
without attention. 

Ill. The bar, having no magnetism of its own, can never be 
demagnetised by a flash of lightning, &c. 

The Greenwich current, when the relays are in circuit, passes 
first through the coils of the provincial relay, and then through 
those of the local, going on at 10 a.m. to earth direct, and at all 
other times to Westminster. In the provincial relay the bar is 
connected to the barrel of the commutator, and the Newcastle 
switch and the two stops to batteries Nos. 3 and 5 respectively. 
In the local relay the front stop is joined to battery No. 4, and 
the back stop to earth. The bar has three connexions, into 
which the current forks, or divides, viz.: vid B D F and H to 
earth, via A (at 10 a.m.) C E G and I to earth, and (at 10 a.m. 
only) to J K L and M, vid the tumbler of the commutator. The 
earth connexion in the local relay is to prevent any stray current 
which may arrive on any of the forks or branches from flowing 
into the others, 

The Switches.—One of these switches is in the same case as 
the commutator, the other is a separate piece. The object of 
the first is to cut the relays out of circnit at all times, except 
for a few seconds before and after each hour. This arrange- 
ment reduces the chances of a false signal to a minimum, and 
prevents the clock-setting currents which pass between the Ob- 
servatory and the post- during the forenoon from ringing 
the bells connected with the chronopher. 

From the point where the Greenwich wire enters the first 
relay, a wire is brought to the pillar of the switch. From the 

int where the same wire leaves the other relay, a similar wire 
is brought to the lever of the switch. When all is at rest, the 
lever and pillar are in metallic connexion; consequently any 
current arriving chooses the route through the switch instead 
of that through the relays, in consequence of the greater resist- 
ance of the latter, and no effect is produced in the chronopher. 
The lever of the switch is prolonged beyond the pillar, and its 
end, when at rest, presses 'on a spring connected to the West- 
minster clock wire, so that the Greenwich current passes direct 
to Westminster without action on the chronopher. But the 
switch is moved by a current sent by the clock at.nine seconds 
before each hour; the lever allows the Westminster and Green- 





wich wires to break contact, and connects the Westminster wire 
to that terminal of the relay from which the time currents 
branch off, so that Westminster is now in the position to receive, 
in common.with the other currents, the relay current, instead 
of the: direct-current. At the same time the lever puts the 
Greenwich wire, after it has passed through the relays, to E. 

The effect of this arrangement therefore is that at 10a.m., the 
Greenwich line being put to earth, all chances of failure in the 
numerous clocks, connexions, &c., and street wire between the 
central station and Westminster, are avoided; the Westminster 
wire, being joined to the local relays, still, however, receives a 
‘time current,” as at other times. The great importance of 
the 10 a.m.’ current renders this precaution very necessary. In 
the principal instrument room is a loud-sounding bell, marked 
A in the plan, which strikes by a current from the local relay. 
This bell is only required to strike once a day, viz., at 10 a.m. ; 
and in order that it may be silent at all other times the following 
arrangement is made: The wire which comes from the local 
relay to the bells C, E, G, and I (vide plan) is brought toa 
terminal in connexion with the pillar, limiting the upward pla 
of the magnet-lever which starts the eccentric barrel; here it 
has the choice of two routes, either through the magnet-lever 
direct to C, or through the bell A. When all is at rest these 
two routes are both connected, and the current of course passes 
through that having the least resistance, and the bell A remains 
silent. At 10 a.m., however, the lever being depressed, the 
short circuit is broken, and the current consequently passes 
through and strikes the bell A. 

The other switch is used in connexion with the Newcastle 
time arrangement; for as Newcastle requires “ time” twice a 
day, this line cannot be attached to the commutator. The 
Newcastle line wire is connected to the lever, the ordinary in- 
strument to the front pillar, and the back pillar to the bar of the 
provincial relay. It is therefore evident that, when all is at rest, 
the line wire is joined to the instrument ; when the lever is de- 
pressed, the line is disconnected from the instrument and oined 
to the relay. 

The Galvanometers.—The first galvanometer is inserted in the 
Greenwich wire before it reaches the relays. It serves to indi- 
cate the passage of the current.in from Greenwich. The other 
galvanometer is inserted between the provincial relay and the 
commutator, or Newcastle switch. It shows the passage ou of 
the current. to the provincial stations. 

Manner of Action.—The gradual revolution of the twenty- 
four hour wheels brings the two 10 a.m. notches under the ends 
of the levers, and about twenty minutes to 10 they fall into the 
notches, allowing their upper ends to rest on the hour wheels. 
At 9 h. 58m. 20s. the platinum piece in the back hour wheel 
comes in contact with the commutator lever, a current flows 
from battery No. 1 through the coils of the starting magnet, 
and, depressing the lever, allows the clockwork to start; the 
barrel then commences to revolve. This contact is only con- 
tinued about twenty seconds, so as to allow the wheel to well 
clear the catch. At 9h. 59m. 30s. the platinum piece in the 
hour wheel comes into contact with the Newcastle lever, a 
current flows from battery No. 2 h the Newcastle switch, 
which disconnects the Newcastle line from the instrument, and 
joins it to the relay. About twenty seconds after the barrel has 
begun to revolve, the lines are connected through it with the 
bar of the relay, which, being at rest, a zinc current from 
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battery No. 3 flows'into them. ‘This zinc current, flows into the 
Newcastle line immediately the switch .is acted upon. About 
twenty seconds before 10, and every other hour, the insulated 
pin in the back hour wheel lifts the seconds lever up, and at 
about nine seconds to 10 the gold-tipped piece commences to 
make a rubbing contact with the gold spring, sending a current 
through the coils of the relay switch, which puts the relays into 
cireuit. 

The contact at the gold spring is necessarily a very delicate 
one, and it was found did not give a perfectly continuous contact, 
from the tendency of the gold spring to vibrate, producing a 
series of short disconnexions. This difficulty is obviated by 
keeping the spring wet with chronometer. oil. All being now 

ly for the receipt ofthe _current, ;on its, arrival from 
Greenwich it s through the two relays, and thence to earth. 
This current lasts one second and a half. The —— relay, 
being acted upon, sends « current’ through-all the provincial 
lines from battery No. 5. The local relay, in like manner, 
sends a current through the local lines from battery No. 4. 
About nine seconds after 10, the contact ceases at the gold 
spring, releasing the relay switch, and again ‘cutting out the 
relays, At thirty seconds after 10 the Newcastle contact 
ceases, and the line is again joined to-its instrament. At 10h. 
1m. 20s. the barrel of the commutator having completed its 
revolution, the catch falls and locks it, the lines being once more 
joined up as usual, At 1 p.m. the same operation takes place 
as far as Newcastle is concerned, there being a second notch in 
the front twenty-four hour wheel, which allows the Newcastle 
lever to complete contact. The commutator does not, however, 
act except at 10 A.M. 

The local relay sends a current every hour to the local 
stations, and au arrangement can be made to send time to any 
single station in connexion with the chronopher at any hour of 
the day when necessary. It will be evident from the foregoing 
description that the clock must never be allowed to be more than 
nine seconds slow or fast. As a matter of fact it is never any- 
thing like so much out. All the points of contact in connexion 
with the chronopher are in platinum, in order to ensure perfect 
electrical communication. 








AMERICAN OrDNANCE.—The 20-in. cast-iron guns made 
— to the present year, were for the American navy. A 
0-in, army gun, -of greater length of bore, viz., 17 ft. 6 in., 
was cast at Pittsburg, Pennsylvania, on the 9th ultimo. Eighty- 
six,tons of iron were employed in the casting, the intended 
finished weight. of the gun: being 511 .tons.. The finished 
length is to be 20 ft. 3} in., largest diameter 5 ft. 4 in., and 
smallest at muzzle 2 ft. 10 in. A. few days. later, one of the 
20-in. navy guns was tested near Pittsburg... The weight of 
the ball was 1020 lb. : Nine shots were fired with success, and 
without — injury to the gun—three fires with 60 lb. 
charges, three with 80 Ib., and three’ with 100 lb. , The initial 
velocity is not given, but the value of American cannon powder, 
where the gas expands into such an enormous bore as these guns 
have, is known to be 200,000 foot- for each pound of 
powder, and this would give, for the 1001b. charge, an initial 
velocity of 1120 ft. per second, and this, judging from other 
American experiments was probably about the actual velocity 
attained. 
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THE ADMIRALTY WORKS AT CHA'THAM. 
(For Description, see following Page.) 


—$$< 9 


= | 
L 


- 
NM 


; 
} 


i, 
i iil ’ 


I. Lil 








=z 


tH WA = 





164 


ENGINEERING. 


[Fes. 15, 1867. 








THE ADMIRALTY WORKS: CHATHAM. 
(Continued from page 129.) 

Nor far from the line of the river wall now in course 
of construction are the workshops in which the re- 
pairs of the plant are effected, and the shed for the ac- 
commodation of the small locomotives employed on 
the works. The former, which are distinct from the 
main constructing shops at another part of the works, 
include a fitting and machine shop and a saw-mill, 
in which free labour only is employed, and a carpenters’ 
shop and boot-maker’s shop in which convicts are at 
work. In the last-mentioned shop are made and re- 
paired the long mud-boots which are served out to the 
men who are so employed as to require them; andin the 
carpenters’ shop, in addition to the miscellaneous re- 
pairs going on, we noticed at the time of our visit that 
there were being constructed a number of “ hack” 
covers and sliding “lews” for the brickfield, these 
being made on a plan designed by Mr. Bernays, and 
which we shall describe presently. In these, as in the 
main convict workshops, tle waste timber from the 
dockyard is used up with great advantage, the amount 
of labour pce in getting the material into shape 
being, where convicts are employed, a secondary 
consideration. 

The workshops of which we have. just been speak- 
ing, themselves present a somewhat peculiar appear- 
ance; for, being situated on that portion of the island 
which is not yet completely reclaimed, they are partly 
constructed upon piles projecting above the surface of 
the ground, and they thus bear some resemblance to 
the “ lake dwellings” of bygone times. A great portion 
of the wooden gangways by which communication is 
afforded between the different parts of the works are 
constructed in a similar manner, and, in fact, if they 
were not they would frequently be unavailable. The 
whole surface of the unenclosed portion of the island 
is intersected by numberless creeks or “ grips,” as they 
are called, many of them of considerable depth. As 
the tide rises, these become filled with water, and at 
spring tides the intervening land also is covered. As 
opportunities occur, these “grips” are banked up and 
filled in with earth from the excavations, and a good 
deal of ground is thus being reclaimed before the com- 
pletion of the main river walls and embankments. On 
the reclaimed portion of the island some very good 
roads have been constructed, and lines of rails have 
been put down, the latter having been laid—and very 
well laid too—entirely by convict labour. On these 
lines of rails are copies of Messrs. Aveling and 
Porter’s locomotive engines of the class which we 
described on page 86 of our last volume, and also 
another engine which was made at the Chatham works 
from the engines fitted to a steam crane. This last 
eng ne is carried on six wheels, it having a single pair 
of driving wheels and a four-wheeled bogie—the first 
that we ever saw applied to a contractor’s engine. The 
cylinders are placed vertically by the side of a vertical 
boiler, and the crank-shaft is connected to the driving- 
axle by gearing. The framing is of wood, and alto- 
gether the engine is a very cheap one, and appears to 
answer its purpose well, the arrangement of its wheel 
base enabling it to traverse the sharp curves of the 
lines with great ease. Messrs. Aveling and Porter’s 
engiue is also found to be excellently adapted to the 
work it has to perform. In connexion with the lines of 
railway is a wharf at which the materials required on 
the works can be unloaded from the vessels in which 
they are brought. This wharf is provided with some 
very neat steam travelling cranes—made by Messrs. 

‘Taylor and Co., of Birkenhead—of which the bed- 
plates are formed by the tanks containing the feed- 
water. 

The three large basins together with the graving- 
docks, factory buildings, &c., are to be constructed 
partly by contract and partly by convict labour; and 
an extensive contract for a portion of the works 
has lately been taken by Mr. Gabrielli, an Italian 
contractor, who has already executed several important 
works in various parts of Europe. This contract in- 
cludes the construction of the repairing and factory 
basins, together with two of the graving-docks con- 
nected with the former, and the entrances to the two 
others ; the engine and boiler-house, culverts, pump- 
wells, &c., connected with the graving-dock; the wall 
at tne north-western end of the fitting-out basin; the 
entrance to the repairing basin in Chatham Reach ; 
the passages of communication between the basins ; 
the foundations for capstans and cranes, cambers for 
caissons, and other details. By the terms of the con- 
tract the repairing basin and its accessories have to be 
conipleted in three years from the lst of April next, 
and the factory basin and the remainder of the work 





in four years from the same date, under are 
penalties. The erection of the factory buildings will 
form a separate contract, for which tenders have 
been already sent in, and independent contracts will 
also be nen | for the construction of the docking plat- 
form and slips, the caissons, &c. The fitting-out 
basin, with the exception of the wall at the north- 
western end which is included in Mr. Gabrielli’s con- 
tract, will be constructed by convict labour, and con- 
victs will also continue to be employed in the comple- 
tion of the river wall and embankment. 

In order to obtain accurate information as to the 
difficulties that would be met with in the prosecution 
of the dock works, and thus enable the contractors to 
give a closer estimate than they otherwise could have 
done, a length of about 600 ft. of dock wall, including 
one of the corners of the repairing basin, has already 
been constructed. It is not yet finally determined 
whether the precise method of construction which has 
been Siopied for this length of wall will be used 
for the remainder of the work; but it is probable 
that the modifications, if any, that will be made will 
be very slight. The coping of the wall will be 39 ft. 
above the bottom of the dock and 6 ft. above the 
level of high-water spring tides. At the sides of 
the basins the depth will be slightly decreased by a 
sort of bank, being formed against the foot of each 
wall, the height from the top of this bank to the 
top of the coping being 35 ft. The bank, like the 
bottom of the Sok, will be will protected by a coating 
of puddle. 

The length of wall already constructed is founded 
upon 12in. by 12in. piles driven down to the gravel, 
and placed at a pitch of 4 ft. from centre to centre, 
both longitudinally and transversely. The heads of 
the piles are braced together by 13 in. by 13in. tim- 
bers, and the spaces between them are filled in with 
concrete, On the basin side of the bearing piles a 
line of half-timber sheeting piles has been driven, and 
in putting these in an ingenious plan was adopted to 
avoid the necessity of removig the timbers, by which 
excavation for the foundations was shored. The soil 
in which this excavation had to be made being of an 
almost semi-fluid nature, the upper parts of the sides 
of the trench had to be deans off to a very flat slope 
to prevent slipping, whilst lower down the sides were 
made perpendicular, and were sustained by temporary 
sheet piling and waling timbers with transverse struts 
laced at 12 ft. pitch. The bearing piles for the wall 
bing placed at 4 ft. pitch, three rows of them could 
be driven between each pair of struts; but in the case 
of the main sheet piling the line had to be continuous 
beneath the struts, and it was to avoid the necessity of 
shifting the latter that the method of proceeding to 
which we have alluded was adopted. In carrying out 
this plan, sheeting piles were first driven, one on each 
side of each strut, as close to the latter as possible; 
and other piles were next put in at a distance of about 
four or five feet from these. The spaces between the 
first and second set of piles were then filled in with 
sheeting piles, so that eventually a space equal to 
about halt the width of a pile was left next each of the 
piles first putin; and into each of these spaces a pile 
with a tapered point was driven, the effect being to shift 
the first piles laterally, and make each pair of them meet 
underneath the strut by the sides of which they were 
originally placed. This system was found to answer 
eapitally, and by following it much labour of shifting 
struts, &c., was saved. In order to further facilitate 
the execution of the work, a gantry was erected along 
the line of the trench, the rails of this gantry being 
traversed by the pile engines and by the cranes for lift- 
ing the materials. We may mention that, when this 
length of the dock wall was being constructed, the 
amount of excavation which it was necessary to per- 
form in order to put in the foundation was carefully 
noted ; and in carrying out the remainder of the work 
the contractor will be paid for this proportionate 
quantity of excavation only, whether he chooses to 
open up a greater extent of ground or not. 

Of the length of wall already constructed, the thick- 
ness at the base is 18 ft. 6in., this thickness being 
decreased by the face batter of 1 in 8, and by steps 
at the back, to 8 ft. at the top. For the greater part 
of the height the face of the wall is formed of brick- 
work 3 ft. thick; eourses built with hoop-iron bond 
running back at intervals to connect the face with the 
concrete backing, as in the river wall of which we 
gave a section last week. The coping of the wall is 
of granite, and beneath this, for a depth of about 
10 ft. from the top of the wall, the face is formed of 
Portland stone, backed with brickwork. The upper 
part of the face of the wall is protected by fender 
piles placed at intervals. 





On page 183 we give engravings showing one of 
the graving docks with which the repairing basin is 
to be provided, Fig. 1 being a plan of the dock; Fig. 
2, a transverse section to an enlarged scale ; and Fig. 
3, a longitudinal section of the head of the dock drawn 
to the same scale as the plan. The left-hand half of 
the transverse section, Fig. 2, is taken through the 
dock at a short distance from the entrance, and the 
other half is a section taken a little further in through 
one of the side flights of steps. The extreme length 
of the graving dock at the coping level, from the face 
of the basin wall to the head of the dock, will be 503 ft. 
3 in., and of this length 55 ft. will be taken up by the 
entrance and 38 ft. 3 in. by the slope at the head of 
the dock, from the level of the broad altars to the co- 
ping. The centre of the groove for the caisson, by 
which the mouth of the dock is to be closed, will be 
21 ft. 14 in. from the inside of the sill, and, conse- 
quently, 33 ft. 104 in. within the line of the basin wall 
at the coping level. 

The graving dock entrance will be, like the en- 
trances to the basins, 80 ft. wide at the coping level ; 
and the sides, which will have a batter of 1 in 8, will 
join the bottom with easy curves, as shown in Fig. 2. 
The centre of the sill will be 37 it. 6in. below the 
coping level, and it will have a depth of water over it 
of 28 ft. 6 in. at high-water neap tides, and 31 ft. 6 in. 
at high-water spring tides, the average depth at high 
water being thus 30 ft. The floor of the dock will be, 
near the entrance, 41 ft. 6in. below the level of the 
coping, and at the head 40 ft. 6in. below that level, 
whilst the level of the broad altars will be 25 ft. 6 in. 
below the coping throughout the whole length of the 
dock. The width of the dock between the broad 
altars will be 80 ft., and between the tops of the side 
walls 108 ft. The floor of the dock, which will be 
42 ft. 6 in. wide, will be level transversely for a width 
of 8 ft. Gin. at the centre, and on each side of this 
central portion it will fall 1} in. to the gutters which 
will be provided for conducting any water to the 
emptying culvert. The floor of the dock will be 
formed of granite, with Portland blocks beneath, these 
blocks it being proposed to bed on 3 ft. of con- 
crete, which will in its turn rest upon the gravel. It 
may, however, be eventually determined to place a 
certain thickness of brickwork between the Portland 
stone and the concrete. 

The sides of the dock or lower altars, up to the 
level of the broad altars, will be of Portland stone, 
backed with brickwork, and behind this again will be 
concrete filling. The broad altars will be of granite, 
and the tables of the altars above them will be of the 
same material, the risers being of Portland stone. The 
broad altars will have a width of 4ft., and the others a 
width of 2 ft., whilst the rise between each altar and the 
one above it will be 4ft.3in. Behind the stone facing of 
the altars will be placed brickwork, as shown in Fig. 2, 
and this will be furnished with projecting courses by 
which it will be firmly bonded with the concrete filling. 
In the construction of the entrance of the dock, 
granite will be used for the edges of the sill, and at 
the point where the caisson groove is cut; but the re- 
mainder of the invert will be constructed of Portland 
stone. The arrangement of the stonework, brickwork, 
and concrete, together with the construction of the 
pile foundations for the side walls, are clearly shown by 
the section, Fig. 2, whilst from Fig. 1 will be seen the 
positions of the timber slides and the general shape 
of the dock. The culvert for emptying the docks 
will be carried from the engine-pump well, right under 
the entrances of the four docks, oan will be furnished 
with branches to each, fitted with the necessary sluices. 
The position of this culvert is shown in Fig. 1, and in 
the same figure and in Fig. 3 is also shown the filling 
culvert which is connected with the head of the dock. 
The construction of the emptying culvert will, it is 
anticipated, involve considerable trouble, as it is 
necessarily placed at a considerable depth below the 
surface, and the gravel in which it will have to be 
built is largely charged with water. We have already 
said that the contract taken by Mr. Gabrielli includes 
the formation of two of the four graving docks, 
and the construction of the entrances of the two 
others. This being the case, the two latter docks 
can be readily completed at any future time, without 
disturbing the walls of the basin, or even constructing 
coffer-dams. 

One of the most important features of the dock 
works will be the docking platform and slips connected 
with the factory basin. The details of these slips— 
which, like the rest of the work, have been designed 
by Mr. Scamp—have not yet been quite determined 
upon, and we must therefore postpone for the present 
any description of them ; we may, however, state that 
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they will afford facilities for, as it were, storing, ready 
for sea, ten frigates in addition to a larger number of 
gunboats or smaller vessels. 

It will have been noticed from what we have already 
said that it is intended to employ Portland stone 
largely in the construction of the various works. This 
determination has been arrived at, not because it is 
considered that Portland stone is the best material 
which could be employed, but because, under the cir- 
cumstances, it can be obtained more cheaply than any 
other material which could be used. The quarries at 
Portland not only belong to the Crown, but as the 
stone is quarried and dressed by convict labour, the 
cost to the Admiralty is little more than the freight 
and incidental expenses incurred in the transportation 
of the material from Portland to Chatham. The stone 
furnished will be charged to the contractor at rates 
fixed in his contract, and as the bricks made at Chatham 
will also be supplied to him at specified rates, it will 
be seen that the convict labour employed will be 
turned to the best account in reducing the total cost 
of the works. 

The factory buildings will be situated close to the 
south-western side of the factory basin, and will 
occupy an area of 1000 ft. by 540 ft., or considerably 
over twelve acres. Their position is shown in the 
general plan of the works which we gave on page 115 
of our last number but one. The range of buildings 
on the side of the block next the basin will consist of 
the engine and boiler stores and the offices, the latter 
being at the centre, whilst the end buildings of the 
block will be the fitting and erecting shop, and the 
plate bending and boiler shop respectively. The 
fitting and erecting shop will be 478 ft. long by 
128 ft. wide, and the roof will consist of three spans, 
the portions covered by the side spans being two 
stories high, and the central portion one story high 
only. The central portion of the shop will be 
furnished with travelling cranes, and will be reserved 
for the erection of engines, &c., whilst the machinery 
will be placed at the sides, the upper stories being 
occupied by machines of the lighter class. All the 
staircases for affording communication between the 
stories will be arranged outside the building, so as not 
to interfere with the clear space within, and, in 
addition to these, hoists will be provided for raising 
and lowering materials, &c. 

The boiler shop, which will also afford accommoda- 
tion for the plate-bending and other machines, will be 
479 ft. by 110 ft., or but slightly smaller than the 
fitting and erecting shop. The range of buildings 
furthest from the basin will comprise the copper- 
smith’s shop, engine-house, iron and brass foundry, and 
between these and the front range will be the smitheries 
and steam-hammer shop. ‘The iron foundry will cover 
an area of 258 ft. by 130 ft., and the brass foundry one 
of 172 ft. by 130 ft., this last space including, besides 
the brass foundry proper, a small yard and copper and 
coke stores. The main smithery and steam-hammer 
shop will be 230 ft. by 190 ft., and will be covered by 
a roof of three spans, the springing of the side spans 
being 29 ft. and that of the central span 41 ft. above 
the floor level. The central part of the shop will be 
providing with travelling cranes, and will be lighted by 
clerestory windows arranged above the level of the 
side roofs. The roadways on the inner sides of the 
end buildings will be 60 ft. wide, and the other pas- 
sages of communication between the shops will have a 
width of 25 ft. The foundations of about half the 
buildings (shown by the shaded portion on the plan 
on page 115) have already been put in by convict 
labour, and the remainder of the factory is, as we 
have said, to be erected by a contractor, the tenders 
for the performance of the work having been already 
sent in. 

In the course of this notice of the works at 
Chatham we have several times alluded to the brick- 
field, and of this we must now give some particulars. 
As it is intended that the brick-field shall supply the 
whole of the bricks required for the works, it is neces- 
sarily very extensive, and indeed upwards of 10,000,000 
bricks were turned out from it Jast season, whilst 
during the ensuing season—the plant having been ex- 
tended during the winter—it is expected that the pro- 
duction will exceed 15,000,000. ‘The area of the 
brick-field is 214 acres, or, including the jetty, &c., at 
which the sand and part of the clay is landed, 224 
acres. As recently as June, 1865, this area was a wet 
marsh, intersected in every direction by deep and 
broad creeks and ditches. In less than nine months 
it was filled in, levelled, drained, and converted into a 
complete brick-field, the first brick being made in 
March, 1866. The whole of this conversion was per- 
formed by convict labour, and the rapidity with which 





it was effected shows, in a striking manner, the use- 
fulness of that labour when properly directed. We 
should state, before proceeding further, that the whole 
construction and arrangement of the. brick-field was 
carried out under the direction of Mr. Bernays, and 
that the excellent arrangement of “hack” covers and 
sliding “lews,” which we shall describe directly, was 
also designed by him. 

The bricks made at Chatham are composed of two 
parts of clay dug on the spot, two parts of blue gault 
clay from Barham, on the Medway, and one part of 
sand from Aylesford, near Maidstone; there being 
added to these materials a small proportion of engine 
ashes from the Chatham Dockyard, ground under edge 
runners. The materials are stacked in banks made up 
of strataor layers of the proper proportional thicknesses, 
as follows :—first, 12 in. of Chatham clay, then } in. of 
engine ashes, then 12in. of gault clay, then another 
4in. of engine ashe:, and, finally, 6 in. of sand, these 
layers being repeated in order until the bank ‘is made 
up to the required height. When the banks are broken 
dow to supply the machines, the materials of course 
become thoroughly mixed. 

The brick-making machines are six in number. One 
machine is by Messrs. Clayton and Co., of the Atlas 
Works, London, and is driven by a 14-horse portable 
engine; three are by Messrs. Porter and Co., of 
Carlisle, and are each driven by a 16-horse portable 
engine ; and two are by the same firm as those last 
mentioned, but are driven by 20-horse fixed engines 
constructed by Messrs. pm fe and Porter, of Ro- 
chester. 

It has been found at the Chatham works that great 
advantage arises from the use of ample power for 
working the brick-making machines. All the machines 
by Porter and Co., above mentioned, are identical in 
size, &c.; but whilst in a day of 8} hours—the time 
that the convicts are actually at work—the machines 
with 16-horse engines make about 20,000 bricks each, 
those with the 20-horse engines make each upwards of 
30,000. Each 16-horse engine turns out, with the 
consumption of one ton of coals, rather over 26,000 
bricks; whilst, with the same quantity of fuel, a 
20-horse engine turns out 34,000. With regard to 
labour, also, a saving is effected by the use of the 
higher power; for while at a machine worked by a 
16-horse engine the labour of one convict turns out in 
a day less than 600 bricks, at one worked by a 
20-horse engine he turns out, on an average, 740 bricks 
per day. 

The “hacks” are altogether upwards of 8} miles in 
length, and they are arranged in parallel lines at right 
angles to the line of the kilns, and adjacent to the 
latter. The ground occupied by the hacks is 
thoroughly drained, the main collecting drain which 
runs along one end of the lines of hacks being arranged 
to have a tidal discharge into the river. ‘The hacks 
are all protected from the weather by fixed roofs placed 
5 ft. 9m. above the level of the hacks, and they are, 
moreover, provided with a system of sliding “ lews,” 
designed by Mr. Bernays. These sliding lews, which 
are found to answer their purpose capitally, are ar- 
ranged as follows: The ee oe for carrying the fixed 
roofs are connected by light battens running trans- 
versely to the lines of the hacks, and between these and 
the eaves of each roof a fillet is interposed, the fillets 
being of less width than the battens, so that a ledge is 
left on each side of each of them. The “lews” are 
light wooden frames covered with asphalted felt, the 
width of these frames being equal to the span of the 
roof of the hacks, and their length being slightly 
greater than the distances between the lines of battens 
on which they slide. The eaves of the roofs being 
raised clear of the battens by the fillets already men- 
tioned, it will be seen that the lews when not required 
can be slid under the roofs of the hacks, so as to be 
out of the way, whilst when necessary they can be 
quickly slid out to either side, so as to protect the 
bricks from driving rain or from direct exposure to the 
sun. In order to prevent the lews from being dis- 
placed by the wind, they are provided with buttons 
bearing against the undersides of the supporting battens; 
and altogether the arrangement thoroughly fulfils 
its intended purpose, whilst it has the further advan- 
tage of having been carried out at a very slight ex- 
pense. The roofs of the hacks, like the lews, are 
formed of light wooden framing covered with asphalted 
felt, and the ends of the hacks are protected by frames 
covered with old hammocks well tarred. 

The kilns used for burning the bricks are of the 
“Scotch” class ; they are twenty-two in number, and 
are disposed side by side in three groups, consisting of 
four, seven, and nine kilns respectively. Each kiln is 
69 ft. 9in. long by 16 ft. wide inside, and the kilns 





forming each group are arranged with spaces 17 ft. 
wide between them. The spaces between the groups are 
considerably wider, so as to give a free access of air 
to the hacks along one end of which the kilns are 
arranged, whilst the brick-making machines were ar- 
ranged along the other end. Each kiln has twenty fire- 
holes along each side, and is capable of burning, on an 
average, 120,000 bricks at once. The number of 
bricks forming a charge, however, varies considerably, 
a damp season rendering it necessary to stack the 
bricks in the kilns much more openly than when drier 
weather prevails. Each kiln may, on an average, be 
burned off seven times during the season. Coal is 
used for burning the bricks, a small quantity of coke 
being added for drying off ; and in order that the fuel 
maybe readily charged into the fireholes, it is arranged 
between each pair of kilns in a long heap, the coke 
being laid down first, and the coal placed over it. In 
the kilns with straight sides, as ordinarily constructed, 
the heat evolved during the burning of the bricks 
causes considerable distortion, the sides of the kilns 
being drawn inwards at the top, except at the corners. 
To avoid this distortion, Mr. euats is now building 
some experimental kilns in which the sides have not 
only a batter inside, but are bulged outwards at the 
middle of their length; and it is expected that under 
these circumstances the effect of the heat will be to 
draw them into straight lines. 

The bricks made at Chatham are very strong and 
solid, and the percentage of spoiled bricks and “ bats ” 
is remarkably small. The average weight of each 
brick exceeds 531b., and they are capable of with- 
standing an average crushing strain of 42} tons. 
The whole of the brickmaking is done by convicts, 
except the actual burning, which is executed by ordi- 
nary burners, who do the work ata price per thousand. 
The whole formation of the brick-field, including the 
building of the kilns, laying of the tramways, &c., 
was, as we have said, done by convict labour; and the 
whole of the barrows, trucks, hack-covers, lews, and 
other plant used on the works were also made by 
convicts. 

The concrete to be used in carrying out the works 
will be of two kinds, which are specified as the first 
and second qualities respectively. The concrete of the 
first quality is to consist of one part of finely ground 
blue lias lime, mixed with six parts of clean shingle, 
containing the necessary quantity of clean sand, whilst 
in concrete of the second quality the proportions are 
one part and eight parts respectively. The concrete 
is to be thrown into its place from a height of not less 
than 5 ft., and is to be deposited in layers 7 in. in thick- 
ness. The mortar for the general brickwork is to con- 
sist of equal parts of cement and clean sand; and the 
mortar for the upper part of the walls is to be com- 
posed of two parts of sand mixed with one of blue lias 
lime. The cement will be furnished by the Admiralty 
to the contractor, and will be charged to him at a rate 
stated in his tender. There are at Chatham kilns for 
burning, and edge runners for grinding, the cement, 
and these are al attended by convicts. With regard 
to the masonry below water, it is specified in the con- 
tract that it shall be set in pozzolano mortar, composed 
of one part of genuine Italian pozzolano, two parts of 
blue lias lime, and three parts of sand. 

In concluding our notice of the Admiralty works 
at Chatham—works which are of considerable interest 
to engineers, not only from their great extent, but also 
on account of the somewhat exceptional circumstances 
under which they are being carried on—we have much 
pleasure in acknowledging the courtesy with which 
we have been supplied with information by the engi- 
neering staff engaged on them, and the readiness with 
which all the required particulars have been furnished 
to us. 








An Exrraorpinary Mininc ACHIEVEMENT.—On Friday, 
the 8th inst., a most extraordinary mining achievement was ac- 
complished at the Abercarn collieries, one of the most valuable 
branches belonging to the Ebbw Vale Co. (limited). There 
was raised out of one pit alone, under the able superintendance 
of Mr. Llewellin Lleweilin, mining agent, assisted by some of 
the principal agents belonging to the company, the enormous 
quantity of 1369 tons of steam coal in twelve consecutive hours, 
or nearly 2 tons per minute. ‘The pit is 300 yards deep, of an 
oval shape, 16 ft.x22ft. The winding engines are a pair of 
coupled condensing engines, diameter of cylinders 42 in., length 
of stroke 8ft. They work admirably, the driver handling them 
as if they were only a pair of 6in. cylinders. There is also 
working out of the same pit one of the os Cornish pumping 
engines in the county, diameter of cylinder 84in., length of 
stroke 10ft., working 22in., 20in., and 18 in. pumps from a 
depth of 300 yards. The working of this engine is excellent. 
The present come of water she is able to keep down at the rate 
of 2 strokes per minute, and she will work steadily up to 7 
strokes per minute, if required, giving a power at command to 
combat with 34 times more water than the present quantity. 
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MANUFACTURE OF IRON IN INDIA. 


Constperine the number of localities already dis- 
covered in India where iron-ore exists, and that too 
not inconsiderable either in extent or quality, it is 
difficult to suppose that it should have been permitted 
to remain unnoticed or undeveloped. Nevertheless, it 
is certain that in many parts the inhabitants were 
formerly wonderfully ignorant of the mineral produc- 
tions of their country, whilst in others the processes 
of smelting and forging have long been carried on, but 
in all cases only to a very limited extent. Southern 
India contains numerous spots where iron-ore or iron- 
sand are found, and small native manufactories exist, 
but in only a very few places is the yield of sufficient 
importance to warrant the introduction of capital and 
improved modes of manufacture. This, however, must 
be asserted with a degree of reservation, for it is im- 
possible to predict how far a thorough and scientific 
examination of the already known mines might prove 
them capable of considerable extension; but, be that 
as it may, other considerations must influence the 
question as to whether they could, even then, be 
profitably worked—such as the existence of limestone 
within easy reach, the fuel obtainable, and the cost of 
carriage. That there does already exist in Indiaa vast 
demand for iron, which must ever increase as the pre- 
sent system of railways becomes extended, must be 
evident to all; and the fine quality of the pig produced 
—being all charcoal iron—would, if capable of cheap 
conveyance, enable it to hold its own against foreign 
competition. } 

Unfortunately for our present desire to give an ac- 
count of all the localities in India where the manufac- 
ture of iron has been carried on, the records in our 
possession do not embrace the whole empire, and it is 
therefore to be feared that the subject may not be so 
completely treated as could have been wished; the 
principal mines, however, will all be noticed, and such 
histories given regarding them as may be obtainable. 
In the present article the districts of Mysore, Canara, 
and Malabar only are included. 

In the neighbourhood of Magadi, in Mysore, iron is 
procured partly from the black sand which is found in 
the rainy seasons in the channels of all the torrents in 
the country, and partly from an ore which is found at 
Ghettipura, about seven miles from Magadi. Much steel 
was formerly made at Ghettipura, from whence it 
derives its name, which signifies literally “ hard town :” 
near it are many cultivated fields intermixed with low 
rocky hills, in both of which situations the ore is found. 
The iron ore in the fields consists of small irregular 
masses separated by thin layers of earthy matter, and 
is found in beds from 5 ft. to 10 ft. deep, and in places 
they come so near the surface as to be disturbed by 
the plough. In the hills the ore is also found by dig- 
ging a very little depth into the soil, and seems to be 
the source whence most of the black sand of the country 
is washed by the rain. On the surface of the hills is 
also found another iron ore which is scattered among 
the gravel in small lumps, from the size of an egg down- 
wns they are a pure ore, and are put in the furnace 


without 7 preparation, except breaking the larger 


pieces into bits about the size of a filbert. 

About 90 miles to the north-east of Seringapatam 
iron is smelted at various places in the following dis- 
tricts, viz., Madhugiri, Chinnsrayan-durga, Hagala- 
wadi, and Devaraya-durga. In the first two districts 
the iron is chiefly made from the black sand which the 
small torrents formed in the rainy season bring down 
from the rocks. In the two latter districts it is made 
from an ore which is found on the hills. 

Crossing the Cauvery, and to the south-west of 
Mysore, on the north side of Chica Deva Belta, are 
three low hills which produce iron ore. The strata 
are from lft. to 3ft. in thickness, and consist of 
granular quartz more or less impregnated with iron 
ore, which is of the same nature with the common iron- 
sand of the country. In most of the strata the quartz 
predominates, and by the natives these are considered 
as useless ; in others, although having nearly the same 
appearance externally, the iron is more abundant. 

Tn most of the streams throughout Coimbatore iron- 
sand is found, and in some channels the ore appears in 
lumps abont the size of peas. In a great many of the 
villages iron is smelted from this sand. 

In Malabar, the usual black sand is found mixed 
with clay in strata near the river in the neighbourhood 
of Colangodu ; whilst at Velater and Walachery iron 
ore is found in all the hills, forming beds, veins, or 
detached masses in a stratum of indurated clay. This 
ore is composed of clay, ge in the form of sand, 
and of the common black iron sand; this mixture 
forms small angular nodules closely compacted together, 





and very friable. It is dug out with the pickaxe, and 
broken into powder with the same instrument. 

Turning now to the north-west of Mysore, and near 
Chandra-gupti, is a hill producing iron ore, which is 
of the same nature with that usually smelted in the 

eninsula ; that is to say, it is a black sand ore, which 
- is conglutinated by clay into a mass, and contains 
less extraneous matter than usual; it is broken into 
small pieces, and the little masses of iron are picked 
out of the clay. It is stated. that in Billighy and 
Sudha there is abundance of ore, but in those districts 
there are no people who understand the process. 

At Ellady-caray iron was formerly smelted from 
black sand, which was brought from a hill about two 
miles from the westward ; but the work has been aban- 
doned many years, owing, it is supposed, to the want 
of fuel in that neighbourhood. Iron ore is also found 
at a mine called Cudera Canavay, near Chica-bayli- 
caray, which exists in small slaty fragments. These 
are broken to nieces with a stone, and thus separated 
from much sand and earth. These small pieces, when 
fit for the furnace, are about the size of a hazel nut. 

In addition to the above-mentioned places, iron ore 
also is found at Cari-cullu (which means “ black stone”), 
where it is picked up on the surface in lumps about the 
size of the fist, and has a very strong resemblance to 
the black ore of manganese; at Doda Rashy Guda, 
or “ great heap hill,” where the ore is the same with 
the black kind at Cudera Canavay, but is embedded in 
large irregular cavities of the barren stone; near Che- 
napatam and Rama-giri are the mines whence Seringa- 
yatam receives its chief supply, and in the woods near 
Tully is found some black sand ore which is smelted 
into iron. 

The process of manufacturing iron differs somewhat 











|in the various districts, but one illustration of the 


native method will suffice to give some idea of the 
rude appliances adopted in so important a manufacture. 
The following description applies to the neighbourhood 
of Magadi, in Mysore, where the iron is made partly 
from the black sand which is found in the rainy season 
in the channels of all the torrents in the country, and 
partly from an ore which is found in the neighbour- 
hood. During the four months of heavy rains, four 
men are able to collect as much sand as a furnace can 
melt in the remainder of the year. The smelting 
furnace is made in the front of a square mound of 
clay, sloping up gradually from behind. In the front 
the mound is twenty-two inches high and three feet 
broad, and in this, from top to bottom, is made a semi- 
cylindrical cavity about a foot in diameter. On the 
ground in front of the cavity is laid a stone six inches 
high and one foot square; in front of this is placed 
another stone of one foot square and two inches thick, 
standing on end, on the top of which is placed a small 
piece of timber, behind which rises another mound of 
clay sloping upwards gradually, and widening as it 
recedes from the furnace. On this rest the bellows, of 
which there are two, each consisting of a whole 
buffalo’s hide, removed without cutting it lengthwise ; 
where it has been cut at the neck, it is sown up so as to 
leave a small opening for a wooden nozzle which is 
made fast to the piece of timher before mentioned ; 
the hinder part of the skin is slit vertically, and the 
one side is made to lie over the other; inthe middle of 
this outer side is fastened a ring of leather through 
which the workman passes his arm and seizes the 
upper angle of the skin which serves as a handle, and 
by drawing it backwards and forwards forces a current 
of air through the nozzle. The lower part of the 
bellows is retained in its place by a rope fastened to 
the lower angle, and supported by an elastic piece of 
timber, which is fastened to one of the posts of the 
hut. The nozzles of both the bellows are inserted in 
one common tube which is made of baked clay, and is 
placed in a sloping direction so as to pass through a 
mass of moist clay that occupies the front of the 
furnace above the first-mentioned stone. Above this 
is placed a large tile, and the empty spaces between 
this and the mound are filled up with moist clay. The 
furnace is now cylindrical, and open at top, on which 
is placed a chimney made of baked clay, in the form of 
two truncated cones joined together by the apices. 
It must be observed that the whole lower front of the 
furnace is moveable; avd when it has been newly 
built up, a little charcoal is burned in it for an hour to 
dry the moist clay by which the various parts are con- 
nected. The accompanying illustration will render the 
foregoing description perfectly intelligible. 

For smelting the black sand the following is the 
process: A quantity of the sand is measured out, and 
divided into three parts, each weighing about 26 |b. 
Three baskets of charcoal are then set aside, each of 
which contains about a bushel. Two of the baskets of 








charcoal are then put in by the top of the chimney, 
and above these one-third = of the sand. The fire 
is then kindled and urged by the bellows. When the 
fire subsides, one-half of the remaining charcoal and 
another third of sand are put in, and when those have 





added, and the fire is urged until six hours and a half 
from the commencement. The front of the furnace is 
then broken, and on removing the walls a mass of iron 
is found at the bottom, which is taken out with a for- 
ceps and cut into two blocks, weighing each a little 
more than 12 lb., so that the ore yields about 314 per 
cent. of metal. The iron so produced, although malle- 
able at first, is extremely impure. Tippoo used to 
take it from the workmen at 9s. 34d. a hundredweight, 
and he gave great employment to the iron manufac- 
turers, ashe made his shot of this iron by hammering, 
for the fusion was never so complete as to allow it to 
be cast into moulds. 

The operation for smelting the ore is exactly the 
same as that used for the black sand, except in the 
cleaning of it. The ore is first reduced to powder 
with an iron bar, and then the earthy particles are 
washed away in a wooden trough, when it becomes 
exactly like the black sand, and is called by the same 
name, “aduru.” The collecting of it is attended with 
less trouble than that employed to collect the black 
sand ; but the difficulty and expense of carriage to any 
considerable distance prevents it from being used in 
general, 


HYDRAULIC PRESS CYLINDERS. 
To THe Eprror oF ENGINEERING. 

Str,—In the article on “ Hydraulic Press Cylinders,” in your 
last, you write: “‘ Although hooped cylinders are at this present 
“moment the ultimate resource of engineers for constructing 
“‘ very large presses, &c.” In this, and throughout the article, 
you appear to ignore altogether the use of cast steel for this 
purpose. In this material they may be produced of any size, at 
comparatively small cost, and with a very great reduction in 
weight as compared with any other system. 

We are not in the habit of writing about our own productions, 
as we wish to avoid the appearance of puffing, and therefore in 
many important instances we have left unnoticed similar news- 

per statements; but in the present case we think that even 
in a scientific point of view it is rather important to offer a 
correction to such a statement. We constantly make such 
articles, and at the present time could show you two cylinders, 
one of 27 in. and the other of 28 in. inside diameter, and which 
are less than one-fourth of the thickness which would be neces- 
sary to bear similar pressures if made of cast iron. 

We remain, Sir, 
Yours faithfully, 
For NAYtor, VICKERS, AND Co., 
River Don Works, Sheffield, Edward Reynolds. 
Feb. 12, 1867. 














CRANK-SHAFTS. 
To THe Eprror oF ENGINEERING. 

Srr,—In your paper of the 8th inst. you published a drawing 
of a three-throw crank-shaft made in peculiar manner. 

This same plan has been used for many years by W. P. 
Wilkins, engineer, Ipswich, only on a smaller scale. The great 
convenience of the plan for repairs and construction induced him 
to use it. I believe he invented this plan, by which any one 
crank being broken it could be renewed without destroying the 
remainder of the ar . 

am, Sir, yours very respectfully, 
Joan J. GEACH. 

Newton Abbott, Devonshire, February 11, 1867. 








THE RUMBLE ENGINE. 
To tHe Epiror oF ENGINEERING. 

Str.—My attention having veen called to an article in your 
number of the 25th January, headed “ The last of the Rumble 
Engine,” which article has been used as prejudicial to my inte- 
rest amongst a number of my influential friends, I beg, without 
any reference whatever to the merits or demerits of that case, 
respectfully to request that you will be pleased to give publicity 
to the fact that I have no connexion with the Mr. Rumble who 
is the subject of that article, either professionally or otherwise. 

I am, Sir, yours obediently, 
WixciaM Rumste, 
Inspector of Machinery Afloat, R.N. 
1, Constantia-terrace, Sheerness, Kent, Feb. 7th, 1867. 
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We gave, last week, under the above title, some 
notes on the locomotives of the Paris and Orleans and 
the Eastern railways, and we now propose to give a 
further account of some of the former engines, as well 
as of some engines on the Paris, Lyons, and Mediter- 
ranean line. ‘The engine represented by Fig. 1 of the 
accompany engravings is one of a class of single 
driving-wheel engines constructed for the Orleans Rail- 
way, under the direction of M. Forquenot, and of which 
an example was sent to the International Exhibition of 
1862. These engines, of which there are fifteen on 
the Orleans Railway, are employed principally for 
working express train service between Tours and 
Bordeaux, on which portion of the line there are 
gradients of 1 in 180 and 1 in 160. In summer the 
trains frequently consist of from sixteen to nineteen 
carriages fully loaded, and the average speed is 40 
miles per hour. The engines have cylinders 164 in. in 
diameter with 25,8, in. stroke, and the driving wheels 
are 6ft. 7in. in diameter. The leading and trailing, 
wheels are each 4 ft. lin. in diameter, and the tots 
wheel base is 14 ft. 14in., the distance between the 
centres of the leading and driving wheels being 6 ft. 
10}in., and that between the driving and trailing 
wheels 7ft. 3in. The boiler, which is made of $ in. 
plates, and is worked at a pressure of 103 lb., is 3 ft. 
llin. mean diameter, and contains 181 tubes, 17 in. 
diameter and 11 ft. 10 in. long. The external heating 
surface of the tubes is thus 1030 square feet, and the 
firebox surface being 100 square feet, the total heat- 
ing surface is 1130 square feet. The area of the fire- 
grate is 19.09 square feet, and is arranged on the Tim- 
brinck system. ‘These engines weigh, empty, 26 tons, 
and, when in working order, 29 tons. Of this latter 
weight, 10 tons 10 ewt. rests on the leading wheels, 
12 tons 18 ewt. on the driving wheels, and 5 tons 12 
ewt. on the trailing wheels. 

_ The four-wheel coupled engine shown by Fig. 2 
is one of a class of which the Orleans Company have 
twelve now at work. They are engaged in working 
express trains, consisting of from ten to fourteen car- 
riages, between Limoges and Agen, on which portion 
of the line there are inclines of 1 in 100: the average 
speed is 39 miles per hour. The coupled wheels are 
6ft. 7in. in diameter, and are placed at a distance of 
6 ft. llin. from centre to centre, whilst the distance 
between the driving and leading wheels is 6 ft. 3 in., 
making the total wheel base 13 ft. 2in. The leading 
wheels are 4ft. lin. in diameter. The cylinders are 
17 in. in diameter, with 25,4, in. stroke, and, like those 
of the engines shown in Figs. 1 and 3, are placed 
outside, with the valve-chest above them. The boilers 
are worked at a pressure of 118 lb. per square inch ; and 
the barrels, which are 3 ft. 1] in. in mean diameter, are 
made of steel plates 2 in. thick, and contain 179 tubes, 
1} in. in diameter, with the unusual length of 16 ft. 
5in, The tube-heating surface (external) is 1500 
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area as in the single-wheel engines, namely, 19.09 
square feet, and it is arranged on the Timbrinck system, 
slightly simplified. The trailing axle-boxes of these 
engines are connected bya transverse beam, to the centre 
of which a single spring is coupled. The weight of the 
engines, in working order, is 34 tons, of which 9 tons 
15 ewt. rests on the leading, 12 tons 10 ecwt. on the 
driving, and 12 tons on the trailing wheels, the weight 
available for adhesion being thus 244 tons. This dis- 
tribution of the load is very good. 

As we remarked last week, when noticing the 
Orleans engines, the overhang at the trailing end is 
very considerable; but we are informed that, in the 
case of the heavy engines above described, this over- 
hang has not been found to produce unsteadiness. 
There are on the Orleans Railway engines. weighing 
23, 25, 28, 30, 31, 33, and 34 tons, all having this 
same general arrangement of wheel base and outside 
cylinders, and it has been found the steadiness in- 
creases materially with the increase of weight. Whilst 
speaking of this matter, we may mention also that in 
France three-fourths of the coupled engines used for 
working ordinary passenger traffic have the wheels all 
placed in front Ai the firebox ; and, of this number, 
about two-thirds have outside cylinders. On the 
Western Railway, also, engines with inside cylinders, 
overhung fireboxes, and coupled wheels 6 ft. 3 in. in 
diameter, are exclusively used for working the express 
passenger traffic, with the exception of the trains be- 
tween Havre, Rouen, and Dieppe, the speed run by 
these engines averaging from 32 to 39 miles per hour 
between stations. 

Another type of engine, of which there are a con- 
siderable number—49 we believe—on the Orleans 
Railway, is represented by Fig. 3. These engines 
resemble in their general arrangement those shown by 
Fig. 2; but the coupled wheels are smaller, being only 
a little over 5 ft. 6 in. in diameter. The position of 
the axles is also somewhat different, the boiler, and 
consequently the tubes, being shorter. The springs 
are arranged in the same manner as in the engines 
shown by Fig. 2, and the construction of the firebox 
is also similar. The engines of the three classes 
which we have described have outside valve gear of 
the “stationary link” kind, and they all have the large 
steam domes which have been applied by M. Forquenot 
to all the engines built by him since 1859. These 
domes are, as we stated last week, 3 ft. in diameter by 
about 4 ft. in height. 

The engines on the Orleans Railway have their 
boilers fed by one pump and one injector, the latter 
being generally placed vertically and on the left-hand 
side. Inthe new engines the pump has a short stroke, 
and is worked by a special eccentric placed on the 
driving axle. In the engines and tenders built since 
1862, the axle-boxes have been made to be lubricated 
with oil from below, by means of a pad pressing 





square feet, and that of the firebox 90 square feet, or 
1590 square feet in all. The firegrate has the same 


against the underside of the journal, and fed by a wick 
depending in the oil. ‘This arrangement, which re- 





sembles that in use on some of our English lines for 
lubricating carriage axle-boxes, is found to answer ex- 
ceedingly well. The engines shown in Figs. 1, 2, and 
3 are fitted at their leading ends with a system of in- 
clined planes, which allows the leading axle a certain 
amount of lateral traverse. To the engines shown by 
Fig. 3, also, an arrangement is applied by which the 
pull of the draw-bar is made to act at the centre of the 
machine, and a similar arrangement is applied on the 
Orleans Railway to all engines working on sharply 
curved portions of the line. Another point worthy of 
notice about the Orleans engines is the manner in 
which the chimney-tops are constructed. ‘These are 
made as shown in the accompanying sketch, the kind 
of circular trough thus formed round the top of the 
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chimney serving to catch any water thrown up, this 
water being led away by the waste-pipe, a. ‘The re- 
versing levers, also, are made upon the plan adopted 
in the Belgian engine shown in the Exhibition of 
1862; and according to which the reversing can either 
be effected by the lever itself or by means of a screw, 
which answers the part of a catch-plate, the half-nut 
with which it is provided serving as the detent. 

The Paris, Lyons, and Mediterranean Railway Com- 
pany intend sending to the ensuing Paris Exhibition a 
coupled engine which has been altered in their work- 
shops, a coal wagon with iron frames, and various pieces 
of detail, such as a stamped wrought-iron axle-box, an 
injector, a wrought-iron piston, an arrangement of 
screw reversing gear, a portion of a firebox with hollow 
stays, &c., these details having all been made at their 
own workshops. 

The altered engine above mentioned is shown by 
Fig. 4, from which it will be seen that it is an inside 
cylinder engine, with the leading and driving wheels 
coupled. Originally this locomotive belonged to a class 
of which the Lyons Company have forty engines, the 
first of these having been built at Creusot in 1857, 
from designs furnished by the Lyons Company. These 
engines weigh each about 23.5 tons empty, and 264 
tons full, 22 tons of this latter weight being available 
for adhesion. The cylinders are 16,8, in. in diameter, 
with a stroke of 22 in., and the diameter of the coupled 
wheels is 5 ft. Ll in. The tubes are 158 in number, 
and are 2 in. in diameter by 10 ft. 8 in. long, giving an 
external heating surface of 865 square feet. The fire- 
box surface is $5' square feet, making the total heating 
surface 950 square feet; and the area of the firegrate 
is 13 square feet. 

These engines were an improvement upon the class 
of coupled engines placed on the Lyons Railway about 
the year 1849—a class of engines known in France as 








the “ Rhone” type—the Rhone being the name of one 
of the first engines of this kind, which was built by M. 
Gouin, according to Messrs. Sharp and Roberts’s well- 
known plans, The engines made at Creusot in 1857 
have been principally engaged in working express 
trains between Dijon and Tonnerre, a section of the 
line on which there are gradients of 1 in 120. The 
speed of the trains, which is from 37 to 41 miles per 
hour over the rest of the line between Paris and Lyons, 
is reduced between Dijon and Tonnerre to from 31 to 
34 miles per hour, 

The engines above described have the trailing wheels 
behind the firebox, and altogether they are very steady 
and have done d service, When they were 
used with coal fuel, however (the fireboxes being fitted 
with Thierry’s smoke-burning apparatus, in which jets 
of steam are thrown in above the firedoor), it was 
found that the tubes were rather short, and it has 
been, therefore, determined to lengthen the boiler and 
place the trailing wheels below the firebox, and it is 
the first of the engines so altered which will be sent 
to the Paris Exhibition. To enable the trailing wheels 
to be shifted, they have been furnished with outside bear- 
ings, a short length of outside framing having been fixed 
on each side at the trailing end of the engine, as shown 
in Fig. 4, By the alteration, the tubes have been 
lengthened to about 13 ft, 2in. between tube-plates. 
The distribution of the weight of the altered engines 
has not yet been ascertained, but it is calculated that 
it will be as follows: on leading wheels, 114 tons; 
driving wheels, 114 tons; trailing wheels, 7 tons; 
making a total of 30 tons, of which 23 tons are avail- 
able for adhesion. ‘The trailing wheels are allowed a 
certain amount of side play, their lateral movement 
being governed by Chapman’s patent inclines, which 
prevent the axle from having too much freedom. 

The engines on the Lyons line are furnished with a 
sand-box placed on the boiler, the delivery of the sand 
being regulated from the footplate. This form of 
sand-box does not improve the appearance of the 
engine, but it answers its purpose well. For feeding 
the boilers only one injector -No, 9—is fitted to each 
engine (except those of the Crampton class), no pumps 
being used. The injectors employed are of a particu- 
lar class made by the company at their own workshops, 
and they are said to be very certain in their action. 


LITERATURE. 


The Electric Telegraph. By Rosert Sapivne, F.S.A., 


M.B.A., &c. &c. Virtue Brothers, Ivy-lane. 

Tus is a volume of great pretensions, and contains 
a mass of very useful matter ; Pat it possesses the great 
fault of most if not all works on the telegraph, of being 
needlessly partial. It is dedicated to Mr. C. W. 
Siemens, upon whose staff the author is employed, and 
to whom he pays a well-merited tribute of praise, for 
there are few names which deserve more to be asso- 
ciated with the progress of telegraphy than that of the 
great Berlin firm of Siemens and Halske, who are so 
worthily represented in England by the brother of the 

rincipal partner. But we question whether the already 
Pich credit of the firm will be enhanced by the publi- 
cation of this work. Nearly everything, according to 
the author, has originated or emanated from Dr. 
Siemens, while the labours, and generally the earlier 
labours, of others are, if not ignored, but slightly 
alluded to. Thus a full and ample description is given 
of Siemens and Halske’s magneto-electric dial instru- 
ment—certainly a beautiful apparatus—while that of 
Wheatstone sneaks in subsequently. Their submarine 
apparatus occupies many pages, while its precursor, 
Varley’s, is but cursorily and subsequently glanced at. 
Their resistance “scales” alone are mentioned, while 
those in use long anterior by the Electric Telegraph 
Company are not even alluded to. 

The work is divided into two parts, the first being a 
sketch of the history and progress of the electric tele- 
graph, with descriptions of some of the apparatus em- 
ployed, while the second contains the elements of the 
science and practice of electric telegraphy. 

The early observations of electrical phenomena are 
very well put together, and a very interesting letter by 
“C. M.,” published in the Scots Magazine for 1753, is 
given in extenso. This document is remarkable as 
being the first published idea of the application of 
electricity to sdlegensbia purposes. Who was “C. 
M.”? ‘This would be an interesting question for our 
contemporary, Votes and Queries. Ronald’s early efforts 
are done full justice to, but our author fails to record 
the remarkable prescience shown by this ingenious 
philosopher in describing so accurately the inductive 
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action upon subaqueous and subterranean wires which 
have subsequently proved so correct. 

The various steps by which Galvani, Volta, Oersted, 
Ampére, Schweiger, Sturgeon, and Faraday established 
the science of dynamic electricity on a firm basis, and 
the experiments by which Sémmering, Coxe, Alex- 
ander, Schilling, Gaus and Weber, and Steinheil, 
showed its practicability for telegraphic purposes, are 
faithfully narrated; but we cannot go with the author 
when he says, p. 36: 

“The history of the subject so far shows us that no 
single individual can claim the distinction of being the 
* * inventor of the electric telegraph ;’ but if there is one 
“ worker who deserves more credit than another for his 
“ energy, intelligence, and success in the service of his 
“ adopted science, that man is certainly Professor Stein- 
“ heil,” while subsequently he says, p. 40 :— 

“Tt was once a popular fallacy in England and else- 
where that Messrs. Cooke and Wheatstone were the 
original inventors of the electric telegraph. The 
electric telegraph has, properly speaking, no inventor ; 
it grew up little by little, each inventor adding his 
little to advance it towards perfection. Messrs. Cooke 
and Wheatstone were, however, the first who established 
a telegraph for practical purposes, comparatively on a 
large scale, and in which the public were more nearly 
concerned than in those experiments in which the ends 
of the wires were brought into laboratories and ob- 
servatories. Therefore it was that the names of these 
enterprising and talented inventors came to the public 
ear, while those of Ampére and Steinheil remained 
comparatively unknown.” And we may add, there- 
fore, they will continue to remain; for the power that 
both germinates and matures great discoveries—the 
indomitable energy that overrides every obstacle—the 
determined perseverance that is not beaten by failure 
or does not succumb to ill-success—the pluck that for 
years and years battled against popular incredulity 
surely deserves greater notoriety than the mere philo- 
sophical schemer and experimenter, Steinheil, un- 
doubtedly, did much to raise the edifice, and his dis- 
covery of the use of the earth as a part of the circuit 
is enough of itself to establish his fame; but he can- 
not be placed by the side of Cooke, who, far more 
even than Wheatstone, deserves the title of the father 
of the electric telegraph, and who will assuredly ever 
maintain the premiére niche in the réle of scientific and 
mechanical benefactors of the human race. We do 
not claim for Cooke the invention of the electric tele- 
graph per se, any more than we claim for Watt the 
invention of the steam engine, or for George Stephen- 
son the invention of railways; but we do claim for 
him, jointly with Professor Wheatstone, the invention 
of a telegraph which was a practical instrument, and 
not a philosophical toy, and we claim for him a/oxe the 
position of being the one to whom, before all others, 
the world is indebted for having practically introduced 
and carried out the electric telegraph as a useful 
undertaking, which has proved itself to be a work of 
universal grandeur and importance. Russia may 
claim her Schelling, Germany her Steinheil, America 
her Morse, but they must all yield actual priority of 
practical construction and public use to William 
Fothergill Cooke. 

Amongst the instruments now in use, our author 
describes and illustrates a single-needle instrument, 
as that which is used almost exclusively on the railways 
of England; but unfortunately it is the same caricature 
that has done service in all telegraphic works for the 
last twenty years, and if Mr. Sabine can only tell us 
where to find such an instrument, we shall be very 
pleased to unearth it, and send it to the South Ken- 
sington Museum. We have, subsequently, descrip- 
tions of Siemens’s step-by-step motion telegraph, House’s 
printing telegraph, Hughes’s Roman type instrument, 
which is very pretty, and clearly described; Bréguet’s 
dial instrument, so much used in France, and occa- 
sionally employed in England—we recently saw it in 
use in the Isle of Wight; Kramer’s pointer telegraph, 
which is worked on the continuous current principle, 
but is illustrated by a very primitive-looking drawing, 
probably, like the single-needle caricature, abstracted 
from some early German works; Siemeus’s magneto- 
electric pointer telegraph, now being much employed 
in England, and probably one of the best of the kind 
in use. They are largely manufactured by Messrs. 
Siemens, in their uew and commodious factory in 
Charlton. The various modifications of the Morse 
instrument, for land and submarine purposes, with its 
numerous accessories, as poe ha by Messrs. 
Siemens, are fully detailed, with some very useful 
diagrams and excellently executed drawings. 

Mr. Sabine has given us the only published illus- 
trated description that we know of of the methods of 





working in opposite directions at the same time, which 
he says, “ must be looked upon as little more than 
** * feats of intellectual gymnastics’—very beautiful in 
“their way, but quite useless in a practical point of 
“view.” True; but while naming all the German 
“gymnasts” of this class, should he have excluded 
Preece’s system, which was in use between Liverpool 
and Manchester in 1854? With reference to the grand 
discovery of the action of a current of electricity upon 
‘ ry we find the following curious footnote 
99) -—. 

Pe It is said that the same discovery had already been 
made in 1802 by Grandominico Romagnosi, of ‘Trent, 
and made known in a book entitled ‘ Manuel du Gal- 
vanisme,’ published in Paris in 1805, If it be true 
that Romagnosi discovered the deflection of a magnetic 
needle by the current, the discovery could have excited 
no interest whatever, and must have been known 
within a very limited circle, as the discovery of Oersted 
in 1820 was immediately hailed as a landmark in 
science.” 

Mr. Latimer Clark, who published this interesting 
fact, we believe, possesses the identical book in his 
unique and valuable electrical library, and it is one of 
those strange instances how difficult it is to gain the 
ear of the mighty when the voice is only sounded 
from low latitudes. Had the discovery of this obscure 
doctor of ‘Trent attracted the attention of the savants of 
the day, his name would have ranked with that of 
Volta or Galvani; but his observation only remained to 
be dug out from obscurity by an inquiring English 
engineer. 

The invention of the self-acting make-and-break 
arrangement, so well known in the ordinary French 
bell, is attributed to Dr. Siemens, but the date is not 
given, We always understood that it originated with 
Bréguet. 

Amongst the few novelties we can detect in this book 
is a peculiar use of “ shunts,” by Kramer, to prevent 
the interference of an alarm in a continuous current 
circuit from interfering with the communication, and 
to compensate the ill effects likely to arise to such ap- 
paratus from bad insulation of the line in such cases. 
The author, however, observes of the latter, “ The plan 
* is, however, complicated, and the apparatus of course 
“ requires very nice adjustment.” 

There is also an excellent system, by Siemens and 
Halske, of working Morse instruments by induction 
currents, which is well worth attention. 

We have a chapter devoted to electro-chemical tele- 
graphs, another to the construction of overland lines, 
and a very excellent résumé of atmospheric electricity 
and the various appliances adopted to protect instru- 
ments from its ravages. This is, in our opinion, the 
best-written chapter of the first part of the book, and 
well worthy of attentive study. 

The great objection we find to the book is the very 
sparing use of dates, and the almost total absence of 
references. It scarcely deserves the title of a history, 
and it is well that the author qualified himself by on 
undertaking to describe some of the apparatus used in 
telegraphy. It is, indeed, an admirable illustrated ca- 
talogue of Messrs. Siemens and Halske’s productions, 
and this alone would entitle it to the earnest conside- 
ration of our English telegraphists. We reserve the 
second part for some future remarks. 


IRON PERMANENT WAY. 
To tHe Eprror or ENGINEERING. 


Srr,—Having had several miles of iron way under trial for 
the last ten or twelve years, Iam induced, by the perusal in your 
number of the Ist inst., of the interesting paper by Mr. Ro- 
chussen, to offer a few remarks on this important question. 

The arrangements described by Mr. Rochussen, although in- 
genious, — to me inferior to the iron way of Mr, W. B. 
Adams, which consists of a deep rail, supported by two angle- 
iron longitudinal bearers, the bearings being much nearer the 
crown of the rail, and therefore forming a far more stable ar- 
rangement. If [ am not mistaken, some of Mr. Adams’s 
numerous forms of iron way included the insertion of a remov- 
able bulb or rail-head between the iron bearers. My own ex- 
perience has led me to the conclusion that neither of these 
systems will work well in practice. I believe it will be 
found that a deep and consequently rigid railj supported 
directly by iron bearers will rapidly wear, and will inflict no 
little injury on the rolling stock, whilst a rail-head or bulb 
secured in the manner described will, from its lightness and 
other causes, be always liable to work loose. ‘There are alsosome 
other practical objections to the different combinations, arising 
out of the nuinber of parts, and the difficulty of replacing a 
worn-out part with a new one, &c., into which I will not now 
enter, but which are of some importance in balancing the merits 
of different kinds of permanent way. 

The cost of the renewal of sleepers, whether transverse or 
longitudinal, is so very heavy on a line which has been opened 
for fifteen or twenty years, that there can be no question of the 
advantage in point of economy to be gained by the use of iron 
as the rail-bearer. The very same considerations which lead to 





Stet See Cf afbes & & ene & oo m Os oe oS oe 


Fes. 15, 1867.] _ 


ENGINEERING. 


169 











= me ames 





the use of steel rails instead of iron rails apply to the use of a 
durable iron in place of a perishable wood support for the rails. 
In both cases a considerably higher first cost may, under given 
circumstances, be justified by a far longer life, The iron longi- 
tudinal bearers of an experimental length of iron way on Mr, 
Macdonnell’s principle, laid on the Bristol and Exeter Railway, 
jn 1853, exhibit but little depreciation, whereas longitudinal 
timbers for the same length of time would be rapidly approach- 
ing old age. 
The syetemect iron permanent way which I have had under trial 
consist of the Macdonnell iron way, and modifications of it, laid 
in 1853, 1857, and 1859, a longitudinal T-iron way laid in 1860, 
and a half mile in De Bergue’s system of cast-iron chains, laid 
in May, 1858, making a total length of 14 to 15 single miles of 
line. These different arrangements of iron way were fully 
described in a paper read at the Institution of Civil Engincers 
in February, 1861; and I must refer those of your readers who 
are sufficiently interested in this subject to that Heber for the 
estimates of comparative cost and the diagrams. may, how- 
ever, mention that the T-iron way, which consists of a rolled 
T-iron, with a top table 12 in, wide, and a web or keel about 
3} in. deep, appears to succeed the best of all. It is stiffer, and 
therefore the nuts are less liable to work loose; it has a better 
hold in the ballast, and consequently keeps in better line. 
The rail is an ordinary bridge rail of 68 Ib. to the yard, and 
there is a cushion of wood (laid transverse) interposed between 
the rail and the iron bearer. ‘The rails, when worn out, can be 
readily replaced with new, by simply removing the nuts, all the 
bolt-holes being punched at even distances, 
In proof of the accuracy of the statement that it is quite im- 
sible to form a correct opinion of the merits or demerits of a 
rmanent way in the short time of trial referred to by Mr. 
ochussen, I may quote my own experience of the De Bergue 
way. It was after some hesitation that I consented to lay an 
experimental half mile, on account of the defects which ap- 

ared to attach to the arrangement of the different parts. 

‘he piece of line worked so well for several years, that I began 
to think that my original objections must yield to the results of 
experieace. After five or six years’ wear, however, the piece of 
line began to give a great deal of trouble; the sharp edges of 
the iron bearers cut into the bottom flanges of the rails, making 
the line wide to gauge; the rails could with difficulty be kept in 
good line, and a considerable proportion of them became so much 
worn as to require renewal. It has been found necessary to 
shift the whole of the rails so as to obtain fresh bearings on the 
chairs, and to insert cross tie rods passing through the middle 
webs of the Tf rails. Were I to adopt a cast-iron sleeper way, I 
should give the rails a much wider base, bed them on wood 
cushions, and not directly on the iron sleepers, and substitute 
an efficient transom or cross tie for the flat bar on edge of Mr, 
De Bergue’s system. It appears not unlikely that a tolerably 
good as well as economical iron way would thus be obtained, but 
it would be at the sacrifice of what is distinctive in Mr. De 
Bergue’s system, and it would doubtless more nearly resemble 
some of the numerous arrangements put forward several years 
ago by the Permanent Way Company and others. I confess, 
however, to a strong preference for the continuous longitudinal 
system (especially for the broad gauge), and for a rolled-iron in 
preference to a cast-iron support for the rails. As to the pot 
sleepers and other imitations in cast iron of the obsolete stone 
block way, no arguments are needed to prove their objectionabl> 
character, and that it is a mistake to adopt them, except perhaps 
in hot climates where timber is rapidly destroyed, and where the 
ballast is of sand. 

The question may naturally arise, Why not lay your line with 
continuous T iron permanent way, if it is likely to lead to such 
marked economy in renewals? ‘To this question I will reply 
with all candour, that the T iron way and other similar arrange- 
ments are open to the following objections: 

In the first place, the first cost is considerably higher than 
that of a timber way, and, asin the parallel case of steel rails 
versus iron rails, it becomes a question of comparative first cost 
and consequent interest of money, as well as one of relative 
duration. Ifa really good iron way can be laid at a not very 

at extra cost over an ordinary timber road, this objection 
isappears, and the resulting economy is unquestionable. 

Iron permanent ways necessitate the employment of a particular 
kind of ballast, not always obtainable, such as clean gravel, or 
clinker. Broken stone ballast is not suitable, for obvious reasons. 
It is also probable that all iron ways cause a somewhat more 
rapid destruction of the ballast; but, except on the De Bergue 
way, it does not at present appear that the rails wear out more 
rapidly than those laid on timber. 

The nuts are constantly working loose, and if rivetting is em- 

loyed, as was the case in the Barlow rail, the rivets could not 
kept tight. ‘This defect of the loosening of the nuts has 
been remedied by using double nuts, or by simply indenting the 
head of the screw bolt and the edge of the nut by a blow with a 
chisel, 


The Tiron way has the advantage referred to in Mr. Ro- 
chussen’s paper of giving an equable motion, but accompanied by 
a certain hardness or rigidity which is apt to tell uncomfortably 
in an indifferent carriage, on the same principle that the travel- 
ing in a vehicle with indifferent springs over a perfectly level and 
even granite pavement would be far less agreeable than in the 
same vehicle over an irregular but soft macadamised road. This 
may be considered to be but a negative objection to an iron way, 
since the carriages ought not to be badly bung; but taking 
them as we find them, the effect of an iron way on an un 
easy carriage is much more marked than when the same 
carriage is traversing the ordinary permanent way. For the be- 
forenamed reasons, it will be readily inferred that frost greatly 
adds to the rigidity of an iron way. In the arrangements de- 
scribed by Mr. Rochussen, the disadvantages arising from 
metallic hardness and rigidity are, it appears to me, irremediable ; 
but in the system which I have experimentally tried (and in 
which I beg to say that I have not the slightest interest, except 
that of a railway engineer) these defects may be materially 
lessened by interposing a thicker cushion of wood packing be- 
tween the rail and the bearer. Were I to lay an additional 
length of this T iron way, I should use packing 14in. to 2 in. 
thick, instead of the much thinner packing hitherte used. 

Whilst thus freely admitting the defects of iron permanent 











ways, I am still sanguine enough to hope that by improved 
arrangements, and by a reduction in first cost, iron will, before 
many years are gone by, be much more extensively used as the 
surface for railways; and by the use of steel rails (where 
the trafic is heavy) laid on iron bearers we shall then approach 
a little nearer to what is now, by an unpleasant fiction, called 
“the ment way.” 
The importance of the subject must be my apology for this 
long letter, 


I am yours faithfully, 
F. Fox, 

Bristol, 8th February, 1867. 

P.8.—I¢ is not my intention to raise a discussion with rival 
inventors of the merits of their respective systems, whether 
called by the names of “ Economic,” “ Bedplate,” or otherwise ; 
but I shall be most happy to give further particulars, if desired, 
of the results of a somewhat extended trial of iron permanent 
way. 





IRON PERMANENT WAY. 
To tHe Eprror or ENGINcERING. 

Srr,—I read the account of the discussion on iron permanent 
way, which appeared in your impression of last week, with much 
interest. 

The discussion took place it would appear without the gentle- 
men present being aware that a wrought-iron road (Linesey and 
Edwards patent) has been in use on the South-Western main 
line, near Vauxhall, where trains | over it at forty miles per 
hour, for the last twelve months, with results, as regards 
durability and that great desiduatum, elasticity, that leave nothing 
to be desired. The rails are suspended throughout (and here is 
the secret of its elasticity), and the bottom table consequently 
preserved intact for turning, and thus the full advantage of the 
double-headed rail is gained. 
plates } in. thick by 2 ft. in length, are bolted to the rails— 
five or six being used to each 21 ft. rail, according to traffic and 
nature of ballast. The sleepers rest on the ballast like a saddle 
on a horse’s back, and consequently have a great resistance to 
lateral shifting, so much so that it is next to impossible for the 
road to get out of line; the tie bars pass through the sleepers 
under but not touching the rail, and are cottered in the usual 
way, making the road a perfect piece of framing. This road 
has been down, as stated, twelve months, and I think has 
only been lifted once, about a fortnight after it was put down; 
since then it has not been touched. There it is, after the severe 
frost and wet of this winter, with a top equal to any other part 
of the road, using five sleepers to the rail; the space between 
the sleepers is 2 ft, 3 in,, and the sleepers 2 ft. long, thus the 
sleepers and spaces between them being about equal prevents 
the deflection of the rail, and you get a beautiful uniform yield- 
ing road ; and the men who are constantly riding over it tell me 
it is the smoothest bit of road on the line. 





















































The weight of the road is about 61 tons in all per mile, and 
the plates can be had at about 10/. per ton; the cost is there- 
fore, as will be seen from the accompanying estimate, about 
Mr. Strapp (of whom I beg 
to speak in the highest terms) doubted the sufficiency of the 
plates to do the work, but experience has proved them amply 


equal to a first-class wood road. 


strong, and there is not a shadow of yielding in any part ; there- 
fore it a wrought-iron elastic road, and not to come dearer than 
wood, is wanted, here it is; and 1 shall be happy to accompany 
any engineer to see it, and verify what I have stated. 





Wood road. 

& s. d, 
2008 sleepers at 3s. 801 0 0 
4016 chairs, 351b., 621500,, 4s, 251 0 0 
8052 spikes, 31130 — 43 1 0 
4016 keys .« & 1817 0 
£613 18 0 

Wronght-iron road. 
£04 
5020 plates, 441600 at 10s. 448 0 0 
5020 bolts, 4 lb. each, 1500 ,, 13s. 1419 0 
1255 tie bars, 1218 00 oi? 105 4.0 
cotters 1200 git ww Bie 
£579 7 O 


this estimate showing a slight difference in favour of the iron road ; 
however, I put it down as costing the same at first, and then 
reckoning the life of each to be the same—say ten years—the 
old metal will make it much the cheaper road. I enclose you a 
tracing, by which you will see how the road is laid; and if I have 
not made this letter too long, by your inserting it you willmuch 
oblige, 
Yours respectfully, 

9, Victoria-chambers, Westminster, J. EpwArps. 

February 12, 1867. 


The sleepers, which are made of 


SEA-GOING TURRET SHIPS. 
To True Eprror or ENGINEERING. 

Str,—The criticism with which my communication of 28th 
ultimo has been favoured through your leader of 8th instant 
compels me to ask for the insertion in your columns of* the fol- 
lowing reply, particularly as your comparison has been based on 
two grave errors in the representation of facts, through which 
my proposal has been placed in a very unfavourable light. You 
complain of the meagre information through which ordinarily a 
judgment as to the realisation of the intended speed can be 
formed, Referring you to my former letter, you will find that 
I did at least give the displacement, if not the area, of midship 
section, which you transformed in your remarks into the tonnage 
of the vessel, while a rough glance at the dimensions would show 
that this would not be correct. If this error had not been com- 
mitted, you could easily have formed a judgment in regard to 
the expected speed by the displacement formula at least. The 
second error lies in the statement regarding the indicated horse 
power of the Simoom, which vessel you place in comparison with 
my proposal, You remark that the Simoom, with less tonnage 
and nearly 3000 indicated horse power, has never steamed more 
than 11 knots. If you refer to the report of the “Committee 
on Steamship Performance,” of July, 1863, you will find that 
the Simoom, of 400 nominal horse power and larger displace- 
ment than the proposed vessel, realised a speed of 10.86 knots 
under a No. 5 to No. 6 wind, with an indicated power of 1225 
horses, at the trial in Stokes Bay, in November, 1856. As the 
Simoom has been named by you as approaching nearest to the 
proposed turret vessel, I will place the properties and the realised 
results of this vessel side by side with the properties and the 
expected results of the latter, asking you at the same time to 
express your own views derived from this comparison,,or from 
any other calculation based on the information now before you. 
Proposed turret 


Simoom. ship. 
Length 246 ft. 235 ft. 
Breadth Sie 41 ft. 39 ft. 
Tonnage ... ase on 1980 tons. 1712 tons. 
Mean draught jas 16 ft. 14ft. 9in. 


Area of midship section 528 sq. ft. 492 sq. ft. 





Displacement ove 2550 tons. 2358 tons. 
Indicated horse power ... 1255 3000 
Speed... eve ase 10.86 knots. 14 knots. 
Indicated horse power to 

midship section ove 2.38 6.10 
Indicated horse power to 

displacement 7 ae 6.73 17.00 
Spee x midship section} 538.90 150.00 

indicated H.P. J 

Speen epeeenent § 190.50 161.80 


indicated H.P. 

It will thus be seen that while the proportion of breadth to 
length is equal in both cases, the coefficients of indicated horse 
power to midship section, and indicated horse power to displace- 
ment %, are nearly two and a half times as large in the 
a vessel as in the Simoom, and the coefficients of the 
midship formula and of the displacement formula as 1, 2 to 1 in 
the latter to the former vessel. 

In regard to the small dimensions to which attention has been 
called, I must furthermore remark that the statement, “ the 
‘* largest turret vessel built by Messrs. Laird is of but little more 
“ than half the tonnage of the proposed vessel,” falls entirely to 
the ground through the committal of the first-named error, as 
the Bellona, of 1330 tons, is but one-fifth smaller than this 
vessel, and therefore, in seeking the 14 knot speed, the spring 
was not from 1330 to 2358 tons, but from 1330 to 1712 tons 
only. 

Your remarks in regard to the extreme weakness in a defen- 
sive point of view may appear at first justitied, provided that 
such a vessel does continuously present her broadside to the 
enemy’s fire; but permit me to call your attention ance more to 
my former communication, where it is distinctly stated that such 
turret vessels would only fight ‘tend on,” or nearly so, which 
through their great handiness and their two screws they are 
well able to do; the 6ft. 6 in. armour belt, being widened for a 
short distance at both ends, would effectually prevent any shot 
from entering the vessel, and doing the damage which you re- 
mark would take place in a vessel fitted with such a limited 
armour. The chance of being damaged in the way you describe 
I deem well worth running, if through the adoption of this 
narrow belt we obtain the advantages of speed, handiness, sea- 
going qualities, and cheapness of construction, particularly if we 
consider that such a vessel would, at rare intervals only, for a 
very limited time, present her broadside to the dangerous fire, 
and that the then exposed vital point, if it is to be called so, 
would consist in a narrow strip of ship’s side 4 ft. 6 in. in width, 
which would be difficult to hit under favourable circumstances, 
while in a sea-way, when you consider the danger to be greatest, 
the death-blow is very remote indeed.  Rifled shot of high 
velocity would only punch a well defined hole through a thin 
steel n Pi such as this vessel is constructed of, above the armour 
belt. Such a hole 3ft. at least above the load line could be 
plugged before a second or third wave could pour its contents 
into the vessel, while tle chance of having the armour knocked 
off from the inside must be taken as any chance of warfare, 
while a 4 ft. belt below the load line in a 39 ft. beam can safely 
be taken as equal to a 5 ft. belt with 50 ft. beam. . 

The question is this: Do we gain any advantage by armouring 
a vessel in this manner? I think we do. For a given amount 
of money, we have in one case a large unwieldy vessel of great 
draught, while in the other case a larger number of guns of 
equal power can be carried in two or three vessels of better sea- 
going qualities, of equal speed and lighter draught, well able to 
enter rivers or harbours, and no despisable match for their 
larger opponent. 

In regard to the remark that my plan cuts both ways, or that 
a broadside can be carried on the same ee [ can only 
| add that the plating of two turrets of such a vessel would only 
| provide a central plated square box of about 20 ft. in length— 
rather limited space to work four broadside guns, 

I am, Sir, 





HERMANN DEDE, 
| Romney-terrace, Greenwich, February 11, 1867. 
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SAFETY-VALVES. 
To THe Eprror ne gee pw oN oii 

Srr,—In m ron safety-valves, read at the iety o! 
Bagionn, and published in your last number, I find that 
“ Yate” is printed for Tate, and that diagrams A and B are 
transposed; but the principal error I-wish to point out is in the 
line immediately before Table I1., where “ 37 lb.” is printed, and 
should be 27 Ib. : ; 

These are small matters, but I have thought it advisable they 
should be pointed out. ; 
* It may be desirable to show how the maximum value for p; 
given in equation (13) has been obtained, as it seems now to be 
attracting much attention. 

The two following equations are taken from my paper, and 
will be found in your last publications: 

58 


py 
e% =<. 7392.5 4/ p 
1 
s==330 36p - 1 eae oes (10), 
making » equal .941 in (10), then 1—n=.059 in equation (6). 


8s = 330.36 1 
Pp" 


+059 
— & 


(6) 
Therefore 
8, = 330.36 1 

> 


Substituting these values in (6) it becomes 
,=* 7392.5(p: ~s_gl-* y ve 
p” 





(14) 


Neglecting the value 7392.5, as not affecting the maximum, 
and squaring both sides (14) becomes 
Pol=- 9? pl -* 
ght sete. « 
p** 
Making p the variable and differentiating, we have, by 
placing the result equal nothing, 
=30 


(l—n) 1 —2n1 +2n Bs 
p* Pp” pe 


Transposing and reducing, we have 


1 
2. om 1 yt 
Pp 2n 
For dry saturated steam, having the temperature the same 
as that of the water from which it is being produced, we know, 
from Regnault’s experiinents that n=.941, very nearly, which 
gives 


(15) 





P | 
or, p =25.19 lb., the point of maximum | 
velocity of flow of steam of the same density as that in the | 
boiler. 

If the steam be of a drier nature than that just named, and | 
about intermediate between common steam and steam in the | 
perfectly gaseous state, then n=.86, and 

zx e . 
— =.54496, 
Pp 

giving p =27.16 lb. 

In both these cases c= 14.7 lb., the pressure of the atmo 
sphere. 

For steam in the perfectly gaseous state, we shall have 
n= .767, and “ 

2 =.4931, 
Pp 
making p =29.81 lb. 
Yours truly, 

Bury, Lancashire, Tuomas BALDwin, 

Feb. 12, 1867. 


STRAINS ON LOCK-GATES. 
To THE Eprror o£ ENGINEERING. 

Sir,—It is a curious fact that there are men in these prac- 
tical days who sbun everything in the shape of simplicity, even 
though coupled with accuracy, and who seem willingly to sacri- 
fice time and labour to make as complicated as they can every 
problem that comes in their way. To such a school your 
correspondent, Mr. John Evelyn Williams, evidently belongs. 

My notice was first attracted to his letter in your last 
number under the above heading, by the cobweb-like drawing 
aud the long equations which he has somehow managed to in- 
troduce. 

On reading his letter I found that the heading was not strictly 
correct, and that it should have been “ Strains on Lock-gates 
constructed on the Straight Principle.” Now there are but few 
mechanical problems which are simpler or as simple as the find- 
ing of such strains; but a mind like Mr. Williams’s soars above 
simplicity, and, out of a small arithmetical calculatiun, forms 
trigonometrical equations of no mean length. 





Takiog the example he gives us, we have a pair of gates, a b» 
ac, of which, as a matter of course, we know the width or 
span, the rise, and the unit of pressure per foot run. From 
these known quantities we wish to determine the compressive 
strain and the transverse strain on each leaf. 

To make ourselves fully acquainted with these gates, we will 
proceed to find the length of each, and that length an ordinary 


schoolboy would tell us is equal toV bd+da%. Mr. Williams, 
however, gives us this only as an alternative, in case we should 


INSULATORS USED BY THE ELECTRIC TELEGRAPH COMPANY. 


Fid.2. 


| 


| 
| 


\ 


Now the compressive strain on a 6 and ac is yen by, an 
evenly distributed pressure, which acting at right angles to bc 
is equal in amount to } cx unit of pressure per unit of length; 
and there is no necessity to prove that the same compressive 
strain would be produced in the gates if a force equal to half 
that amount were applied at a in the same direction. That 
force represented in the figure, both in direction and magnitude, 
by a g would, if resolved along the linesa} and ac, give the 
compressive strain in each, or, which is the same thing, bisect- 
ing ag ine (in other words, taking } of the pressure), and draw- 
ing ef parallel to bc, cutting ac produced in f, we have a/re- 
presenting in magnitude as well as in direction the compressive 
strain in that gate. 

Numerically the process is as simple. We have a pair of 


gates 70 ft. wide, with a rise to span of 1 in 5=—~>= 14. Length 


Vv 
of each gate= 4/{4?+-352=37.69. The thickness of the gate 
is 3 ft., and the pressure per foot ran=1 ton. The total 
pressure at right angles to the chord line ac of the gates 


70 
=70 tons, and T being 17.5 we have by similar triangles, 


14 : 17.5 : : 87.5 : comp. strain, 
whence comp. strain=47.12. 
Mr. W. obtains the same result, but it is certainly amusing 
and therefore worth while to copy his equation for obtaining it: 
N/a m*+a +24 m.ak cos. Db 
cos. \+sin. X.cot.» 
Fortunately, the form of his equation shows that he is no 
mathematician, or one might have thought that his eccentric 
fond or trig trical ratios and the use of tables was the 
result of too much learning. 
The transverse strain on a leaf is the same as it is on an 
ordinary girder, with an uniformly distributed load. For the 


centre of the leaf it is then 97-69 59,17 compression in one 





skin and tension in the other. 

Now 4 the compressive strain (—23.56) may be taken as 
acting through each skin ; that is, putting-++-and—to denote com- 
- and tension respectively, we have in the centre of the 
eaf 23.56+-59.17=82.73 

23.56—59.17 =—35.61, 
or 83.73 tons compression in one skin, and 35.61 tension in the 
other, and these two strains may both have to be taken into ac- 
count in constructing the gate. 

I cannot see why Mr. Williams ignores the strain of tension, 
or what he does to get the mean calculating strain, as he calls it. 
Putting a for 59.17, and 6 for 23.56, this is what he gives 

a+b+a—b+2b 
us a A 
ject in stating. 

Hoping that you will give this letter insertion for the sake of 
those of your readers who are scared. at the sight of sin., cos., 
sec., &. 


=a-+4, a truism I do not understand his ob- 





b 
not be able to comprehend his 4 sec. . 


I remain, yours obediently, J 


Westminster, February, 1867. S. B. 





INSULATORS EMPLOYED BY THE ELECTRIC 
TELEGRAPH COMPANY. 
In an article on the Electric and International Telegraph 
Company, we give a brief historical sketch of the principal im- 
rovements made since 1846 in the insulation of the lines. 
he principal insulators referred to are represented in the ac- 
companying cut. 

No. 1 is the earthenware double cone employed in 1846. 

No. 2 is the insulator invented by Mr. Physick, and patented 
under the name of J. L. Ricardo, the chairman of the company. 
Patent dated September 4, 1848. 

No. 3 is Edwin Clark’s insulator, with zinc cap. Patent dated 
November 12, 1850. 

No. 4 is Latimer Clark’s inverted-cup insulator, with cup 
formed of the same material as the body of the insulator. Some 
of these insulatorsjwere made of‘glass, and others of earthenware. 
It appears that this insulator was never patented. The resist- 
ance of the sheltered surface is double that of. Edwin Clark’s. 

No. 5 is Latimer Clark’s double-cup insulator of porcelain. 
Patented November 29, 1856. The resistance of the sheltered 
surface is nearly treble thatof Edwin Clark’s. 

No. 6 is Varley’s insulator, with two separate cups. 

No. 7 is the Prussian porcelain insulator as used in 1854, and, 
as far as we recollect, almost exactly similar in form to Brett 
and Little’s insulator, patented February 11, 1847. We have 
not one of Brett and Little’s insulators by us, but in 1852 we 
saw them on the Maryport and Carlisle line, where some, most 
probably, still exist. They appear to be an excellent insulator, 
and, although the patent dates back twenty years, it is certain 
that no insulator used by the Electric Telegraph Company up 
to the date of the introduction of double cups, which, of course, 
has treble the resistance of sheltered surface, can be compared 
to them. It seems strange that they should have been ignored 
through so many years. 








THE LATE MR. GRAVATT. 
To THE Eprror or ENGINEERING. 

Srr,—Being engaged in drawing up, for the Institution of 
Civil Engineers, a memoir of the late fir, Gravatt, I beg to in- 
vite the attention of your readers to my belief that he was the 
first to introduce, with the level which bears his name, the 
levelling staff which does not bear his name, and for which we 
have no distinctive name because we use no other; #.e., the kind 
which, in lieu of being adjusted to read off by the staff-holder, 
is read off by the observer. 

Yours faithfully, 


London, February 12, 1867. INQUIRER. 





Be.cian TELEGRAPHY.—The telegraph lines of Belgium 
are worked by the state. The rates charged were high at first, 
but they were reduced, as from Dec. 1, 1865, to 5d. (half a 
franc) per twenty words. The result has been an enormous in- 
crease in the number of telegrams forwarded, which amounted 
in 1866 to 692,536 as compared with 332,721 in 1865, the re- 
ceipts-under the new tariff being thus larger than they were 
under the old one. The Belgian Government may thus be said 
to have been extremely successful in the matter of telegrapby- 
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WOODWARD’S STEAM-JET CUPOLA. 


BY MESSRS. WOODWARD RROTHERS, ENGINEERS, MANCHESTER. 


FIG.1. 
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ANNEXED is an engraving of a cupola furnace blown by steam 
jets, and constructed by Messrs. Woodward Brothers, Queen’s 
Foundry, Ancoats, Manchester, the patentees. The engraving is 
reduced from a working drawing, and represents the propor- 
tions adopted by Messrs. Woodward in their most recent prac- 
tice. Fig. 1 shows a sectional elevation, and Fig. 2 a side view, 
of the cupola, which is represented in position outside the foundry, 
with the metal spout, F, passing into the latter through an 
opening in the wall. ‘Ibe steam-pipe, C, Fig. 2, is taken up to 
the top of the cupola from a boiler, and is carefully lagged to 
prevent condensation. The jet, A, is formed by a plain nozzle, 
similar to a jet-pipe in a locomotive chimney, the sectional area 
of the jet being fixed, as there is no any in practice for 
regulating the draught by any alteration of the size of jet. 
The air is drawn into the furnace at the bottom through a series 
of circular openings, placed radially at two different horizontal 
levels, The lower circle contains four openings, or air inlets, each 
6zin. in diameter, and in the upper row there are eight air 
inlets, each 3 in. in diameter. Each of these inlets has a cover, 
or valve, to close it with from outside, according to the require- 
ments of the case. The charges are lifted to the door, B, at 
the top of the furnace, and charging can be continued, if neces- 
sary, during the operation. Whenever it is intended to use a 
cupola for prolonged perious requiring continuous charging, it 
is preferred to provide the furnace with a feeding hopper with 
a sliding door opened and closed by a lever. This facilitates 
the continuous supply of coke and metal during action. The 
diameter of the cupola represented in our engraving is 3 ft. 
at the boshes, the total height is 22 ft., and the clear inside 
diameter of the cylindrical part is 5ft. The door, g, at the 
bottom, serves for cleaning the furnace and drawing out any 
materials remaining at the bottom after a charge is completed. 
In working, the furnace is charged with alternate layers of 
coke and iron, the same as usual, the air passages being all 
opened. Afterwards the draught is regulated according to the 
judgment of the founder, and care is particularly taken to close 
any single air inlet opposite to which the iron is seen to 








accumulate in a semi-liquid state. The temporary iuterruption 
of the ingress of cold air at that particular spot soon allows the 
temperature to rise to the proper degree for making the iron run 
freely, when the admisson of air may be recommenced. 

This form of furnace is not the only one of the kind now in 
use. Messrs. Woodward have constructed some jet cupolas 
with closed tops and a down flue passing outside the furnace to 
the bottom, and below the surface of the ground to the bottom of 
achimney. In this construction the jet is applied at the bottom 
of the down flue, and works to some advantage on account of the 
reduced volume of gases to be drawn off from the spot at which 
they arrive at a considerably reduced temperature. 





Kurracuer HarBour.—Owing to the inadvertant omission 
of a few words in our article on this subject last week, it was 
made to appear as though Mr. Walker’s scheme for the improve- 
ment of the harbour was being proceeded with, notwithstanding 
the adverse opinion given by Messrs. Stevenson as to the probable 
ultimate success of that scheme. But such is not the case, the 
works already constructed, and which form a part of Mr. 
Walker’s entire project, are carefully maintained in proper 
repair, and the improvement of the harbour, through the action 
caused by those works, is steadily progressing, and not the 
works themselves, as would appear to be the case from what 
was stated in the former articke 

TELEGRAPHIC COMMUNICATION WITH CALIFORNIA. — 
London firms that have recently had occasion to telegraph to 
San Francisco have found in most instances that their message 
reached that place on the same day it left London, and fre- 
quently an answer has been received within thirty-six hours of 
the time the telegram was sent hence, the distance being 8000 
miles each way. By the aid of the new line of steamers between 
San Francisco and Japan, it will thus be possible to send a 
message to the latter country in about twenty-two days. It may 
be questioned if the commercial public have as yet fully realised 
the facility given to business by these telegraphic commurica- 
tions, or their importance. 
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CreosoteD SLEEPERS.—By discontinuing the use of crec- 
soted sleepers, except in cases where exposure to water would 
be likely to injure the timber, a saving of 10,0007. per annum 
is expected to be effected in the accounts of the Great Eastern 
Railway Company. 

THE METROPOLITAN AND St. Joun’s Woop RarLway.— 
Four-fifths of the length of this line have now been constructed, 
and arrangements have been made for completing the remainder 
of the railway works and stations. It is expected that the line 
will be opened early inthe autumn of the present year. 

Raitways in AMERICA. —Forty years ago the United States 
had but three miles of railroad in operation. They now have 
85,341 miles in operation, and 15,943 miles building. The 
value of the completed roads is 1,502,464,085 dols., an average 
of 40,723 dols, a mile. On an average, four miles of road per 
day are now built in the United States. 

Tur Exureition Trarric.—A number of the Channel 
steamers are about to be fitted with deck saloons in auticipati on 
of the opening of the Paris Exhibition. The Maid of Kent, one 
of the fastest boats on the Dover and Calais station, has been 
taken off the line, and the alterations have been already begun. 

Tue Cuasseror Gun.—An English gunmaker in the 

Midlands has just completed a contract with the French Govern- 
ment for the manufacture of a considerable number of the 
Chassepot guns. It is apprehended that there will be use for 
them on the Continent after the Paris Exhibition has closed. 
M. Chassepot is about to visit England, his arrival being set 
down for the first week in March. We may add that the 
Whitworth Company are now making upwards of two hundred 
lathes for a private firm in Paris, who have contracted to convert 
a large number of the existing French rifles upon the Chassepot 
system. 
"Gassnnnte AND JAPAN.—A new line of steamers (the 
Colorado) has been established between San Francisco, Japan, 
and China. The first steamer employed in this service left San 
Francisco on the 1st of January, and arrived at Japan on the 
22nd, and at Hongkong on the 30th of the same month. 
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THE CENTRAL STATION OF THE 
ELECTRIC TELEGRAPH COMPANY. 
Tre vast extent and number of our telegraphic 

lines, and the seale on which they are daily employed, 
is perhaps most strikingly manifested in the magnitude 
of the arrangements for telegraphic purposes contained 
within the walls of our central telegraphic stations. 
Of these, that of the Electric Telegraph Company is 
the largest in England, if-not, indeed, in the world. 
Situated in a dingy narrow street turning out of 
Moorgate-street, its appearance building is 
anything but imposing or creditable as an example of 
the architecture of the nineteenth century. Let us 
hope the directors of the company must, when they 
erected this building in 1859, have done violence to 
their feelings in a laudable determination to consider, 


as a 


in the interest of their shareholders, any idea of embel- | 


; a - 
lishment, or even of proportion, as of the very last im- 


portance, compared to the nece ssity for the most 
Yet, we have heard, the building 


But if the exterior « 


rigorous economy. 
was by no means a cheap one. f 
the building is bad, the interior, in an architectural 
point of view, is simply exeerable. It appears to have 
no plan or design in particular, but consists of an ir 
regular conglomeration of dark passages, staircases with 
sharp angles, ill-shaped and worse-proportioned rooms, 
and uoors | laced in all sorts of unco nfortable positions, 
and without the slightest finish or attempt at decoration, 
the whole rendered’ more dismal by the faint 
looking green, with which favourite colour passages 
and rooms have one and all (apparently not very re 
cently) once been painted. Perhaps the ground and 
situation were such as to present great difficulties to 
the architect. Let us hope he may have a freer scope 
for his genius next time, or give up his profession in 
But electricity is luckily not fastidious, 

as swiftly from the healthy atmosphere of 
small railway station in the country to the g! 


sea-SICk 


and 
any 
1O¢ my 
regions in Telegraph-street as it did to the stately little 
hall of the first central station of the company in 
Founder’s-court. 

The instrument-rooms the 
features in the station, and are situated quite at the top 
of the building. 
contaming about ei 
Digney’s ink-markers, as improved by 
gether with a few double and single All 
these instruments are worked by young They 
appear not only to be well fitted for the work, but the 
employment seems to suit them ; for they chat or read 
and work whilst waiting at their instruments for 
message, and seem altogether very merry. 


are most remarkable 
There are only two root is, the largest 


ghty instruments, 


1 
principally 


s 10 


lemens, 
needles. 


icles, 


a 


The instruments in this room are entirely devoted to 
the English circuits. The smaller room, called “the 
Continental gallery,” is devoted to ‘the Continental! 
and other important submarine lines. Ilere all the in 
struments, about twenty, are worked by young men. 
When the company first established Continental wires 
in 1853, their cireuit terminated at an in the 
Hague, where an English staff received all the mes- 
sages, and handed those intended for more distant 
points to the Dutch Government officials, to be trans- 
mitted to their destination. i 1855, 
extended to Amsterdam, and the Electrie and Interna- 
tional Company then spoke through to their own oflice 
in that town. The lines are now worked through to 
the Dutch Government offices. Direct through 
munication is daily kept up to towns far beyond 
Amsterdam, the lines being switched 
Amsterdam to such towns as 
day to day. 

Berlin being an important telegraphic point, one 
wire is kept constantly through to the office there, so 
that all messages for that city or any destination be- 
yond are telegraphed so far as Berlin direct, without 
Frank- 
fort is nearly always in a like manner communicated 
with direct, wires being “ put through” at Amsterdam, 
as occasion requires. Constantinople and St. Peters- 
burgh are frequently spoken with also direct, though 


olfee mm 


The lines were, in 


coln- 


through at 
may be required from 


any transmission at any intermediate station. 


not as a general rule. 

On the English cireuits, Edinburgh is always now 
spoken with direct ; aud as, twenty years ago, it 
to work through fifty miles, some 
of ents that 


insulation of the lines as deseribed 


ro was 
considered a feat 
idea may be formed the improven have 
taken place in the 
in our last issue. 

The batteries for all the instruments, both for the 
line and loeal cireuits, are kept in the cellars below the 
building. ‘The Daniels battery, in the form known as 
the Muirhead battery, is employed ; and some idea of 
the magnitude of telegraphy in the present day may 
be formed from the fact that 9000 elements are kept 





| 
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} usual way. 
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in use at this station alone, and that the combined 
length of the wires within the building is thirty-five 
miles. 

The transmission of messages to and from the central 
station is not, however, solely performed by the agency 
of electricity. ‘To telegraph a very short distance takes 
practically just the same time as to telegraph 300 or 
100 miles (at least, by land lines). To send messages, 
therefore, between any of the stations near the central 
station and the latter for transmission to distant points, 
the time occupied in transmission and in waiting for 
their turn, when electricity is employed, occupies a con- 
siderable period as compared with the time taken in 
sending the message on through the greater portion of 
its journey. ‘To remedy this, Mr. L. Clark introduced 
the pneumatic system, by which the message papers 
are, as it were, sucked through a lead pipe from some 
of the’ nearer metropolitan stations to the central 
station, from whence they are telegraphed on in the 
By this means a whole batch of messages 
together, when taken at, say, the Stock Exchange 
(where the company have an office), are sent in a 
second or two to the central station, whereas, if they 
had to be tele rrap lie d, the y would have to be sent olf 
in suecession, each message probably occupying several 
minutes in By this process messages 
could only be sent /o the central station, the plungers 
which contained the messages having to be earried back 
Mr. Varley added the employment. of a 
plenum chamber and pressure to send messages /row 


transmission. 


by messenger. 


| the central station. 


The apparatus briefly consists of a wrought-iron 
vacuum clamber, 5 {t. diameter, and about 10 ft. high. 
A twenty-horse engine works an air pump, which con- 
stantly exhausts the air from this chamber, and another 
pump pumps air into the plenum chamber. Lead 
pipes, 13in. diameter for the shorter distance, and 2} in. 
for the longer distances, are encased in cast-iron pipes 
along the streets. A small plunger or carrier, consist- 
ing of a cylindrical box of gutta-percha open at one 
end, and the edges of which just fit the pipe, carries 
the message When a carrier has to be sent, 
the station signals by telegraph to the central station, 
and the pipe is turned on to the vacuum chamber, and 
the carrier arrives and is taken out through a door in 
the side of the pipe. In sending earriers from the 
central station, the pipe is turned on to the plenum 
There are several ingenious details in the 
arrangement, but. a description of them would not be 
intelligible without drawings. 

The following shows the distances worked through, 
and the time of transit : 


pape rs, 


chamber. 


Time oceupied by Carrier 

Lengths of Pneumatic Tubes in transit. 
Yards. Sec 
Stock Exchange ‘ei 3 sel 5 
Cornhill ane ws : ete 15 
Founder’s-court oe 22% ee 1d 
* Leadenhall-street 45 
Lroad-street abou 
*Miacing-lane ... e 15 to €0 
Magnetic Office ose 15 to 20 


onds, 
to 20 
to 2U 
to 20 
to 60 


+o) 


The time of transit varies according to the number 
of pipes open at same time. The two pipes marked 
thus * are large size (24 in.), the rest are small (14). 
The used from the instrument 
gallery to the engineer’s office and the intelligence 
In the latter department the news in 
the London morning papers is every day abstracted at 
live in the morning by the able superiztendent of this 
important department, and telegraphed to the pro- 
vineial towns for insertion in their first editions. 

The present principal officers of the company, Mr. 
Hi. Weaver, the Mr. R. 8. Culley, the 
engineer, Mr. Bennett, the accountant, and Mr. C. V. 
Boys, the superintendent of the intelligence d part- 
partment, have all been with the company since its 
commencement ; and in the prosperity of the company 
we cannot but perceive the results of good and honest 
management, and of a sound policy in the due appre- 
ciation of lone and zealous services shown by thus 
raising the right men to the right piaces. ‘ 


arrangzemcnt 18 aiso 


department. 


secretary, 


Frencu Cement ror WALLS.—For upwards of twenty-five 
years a variety of highly adhesive and impervious cement, 
known as porcelain cement, has been in use in France for ex- 
cluding damp from the inner surfaces of the walls of buildings. 
It is made by Candelot, of 148, Faubourg St. Denis, Passage 
Delanos, and we think that many of our readers, who wil! soon 
be visiting Paris, would be pleased with the results of the 
ipplication of this material, which will be shown in the Exhibi- 
tion. It is easily and quickly applied, and forms a fine, white, 
vitreous surface, which completely stops out all moisture from 
behind. Its cost is about 1s. 8d. per pound, and when applied 
in three coats to brick plaster, &ec., it costs about Is. 4d. per 
square yard for small surfaces, and about 1s, 2d, for larger 
surfaces, ‘ 





LOCOMOTIVE WORKS. 


Tue locomotive works in the kingdom have now a 
very great capacity of production, and most of them 
appear to be very well employed. There are the large 
and well-known works of Sharp, Stewart, and Co., 
and Beyer, Peacock, and Co., of Manchester; Robert 
Stephenson and Co., and R. and W. Hawthorn, at 
Neweastle (Morrison’s is not, we believe, working) ; 
the Hyde Park Locomotive Works and the Glasgow 
Locomotive Works, Glasgow; Kitson and Co., Man- 
ning, Wardle, and Co., Hudswell and Clarke, and 'the 
Hunslet Engine Company, Leeds; the Avonside En- 
gine Company, at Bristol; Hopkins, Gilkes, and Co., 
Middlesboro’; the Canada Works, at Birkenhead; the 
Vulcan Foundry, at Warrington; George England and 
Co., at New Cross, London ; James Cross and Co., St. 
Helen’s; R. Brotherhood, of Chippenham ; Fletcher, 
Jennings, and Co., of Whitehaven ; and Henry Hughes 
and Co., of Loughborough, all well established, and most 
of them old firms. Besides these are the newer works 
of the Yorkshire Engine Company, near Sheffield, and 
of the Worcester Engine Company, at Worcester. ‘The 
Steam-Plough Works at Leeds have taken to locomotive 
building, and have already turned out engines for 
Mexico. ‘The Bridgewater Foundry, near Manchester, 
has resumed this class of work, and is now making 
engines for the Brighton Railway. Ruston, Proctor, 
and Co., of Lincoln, are now locomotive builders ; and 
the Lilleshall Company will actually exhibit an express 
engine at the Paris Exhibition. Besides these makers, 
the railway companies are themselves large constructors 
of locomotives. The Crewe works turn out one hun- 
dred new engines yearly, and have made as many as 
fifteen in one-month. The Great Western Company 
make large numbers of engines, both at Swindon and 
at Wolverhampton; the Midland Company produce 
many engines at Derby; the Brighton Company make 
locomotives at Brighton, as do also the South-Eastern 
at Ashford, the South-Western at Nine Elms, London, 
and the London, Chatham, and Dover at the Long- 
hedge Works, Battersea. So also do the Caledonian 
Company at Glasgow, and the North London at Bow. 
We believe that our list is still incomplete, and that 
other works might be added. But we have men- 
tioned more than thirty, with a capacity of at least 
1500 locomotives annually. The natural increase of 
traffic on English lines and the renewals of worn- 
out engines now require 1000 engines yearly, while 
in ordinary times nearly 500 would be sent abroad. 


A STEAM LINE TO PHILADELPHIA. 

‘Tue Pennsylvania Central Railroad Company con- 
trols the large traflie between the western states of 
America and Philadelphia—the latter the second city 
in the Union, and having a population of upwards of 


600,000 inhabitants. For years it has been an object 
to establish direct steam communication on a large 
scale between that city and Liverpool. The naviga- 
tion of the Delaware, from the Atlantic to Philadelphia, 
admits of the largest class of steamers, and vessels lie 
in nearly sixty feet of water at the wharves of that 
city; so that no objection exists to its inland position. 
The Pennsylvania Central Railroad Company now in- 
vite tenders to be sent in, on or before May Ist, from capi- 
talists, steamship proprietors, or large firms of engi- 
neers who may desire to establish the proposed steam 
service. We believe that the best class of passenger- 
steamships, as well as vessels for the cheap carriage 
of goods, are intended. ‘The credit and resources of 
the company named are of the highest and best descrip- 
tion, and it is to be hoped that the new undertaking 
may be successfully carried out. The company’s 
advertisement inviting tenders appears upon our ad- 
vertising sheet. 


Tne Mont Cenis Ratway.—The recent report of the 
directors of the above undertaking states that the damages to 
the road by the late floods were limited to the section between 
San Michel and Modane, and would not interfere with the open- 
ing of the line between Modane and Susa by May next, as pre- 
viously stated, thus leaving only ten miles to complete the tota 
distance, which they trusted would be finished in July nextl 
The damaged portions of the road between San Michel and Mo-. 
dane were about to be repaired in a very substantial manner, at 
the expense of the French Government ; and with regard to the 
portion of the damages which would fall upon the company, a 
special decree had lately been signed by the Emperor, according 
to which two-thirds of the actual losses incurred would be 
allowed to the company. ‘The rails on the Italian side were all 
delivered on the mountain, and also the greater portion on the 
French side; and the permanent way, with the exception of the 
central rail, was laid over the whole length from Susa to Lans- 
lebourg. The construction of the locomotives had been in- 
trusted to Messrs. Gouin and Co., of Paris, and the railway 
carriages and other stock to Messrs. Chevalier, Cheilus, anil 





Co., of Paris, who ent-rtained no doubt of being able to deliver 
a sufficient number in time for the opening of the line. 
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IRRIGATION LOANS—INDIA. 

Tue debenture loan recently raised by the Govern- 
ment of India for public works in Bombay has proved 
a great success ; for whilst the total sum asked for was 
but 600,0002., applications were sent in for no less 
than 884,450/. Of this sum 229,800/. was for one 
year, at the extreme rates of from 99 to 101 ; 323,500/. 
for two years, at from 98 to 1014; and 331,150/. for 
three years, at from 99} io 1021. Of course, the 
highest tenders were accepted, and thus the Bank of 
Bengal got 400,000/. ; the Oriental Bank, for some of 
its constituents, it is believed, 90,000/.; and the 
Chartered Mercantile Bank and others got the re- 
mainder. The average rate of premium for the three 
issues was 1/. 2s. 6d., so that Government has made a 
profit of 6781/. merely upon the allotments. This 
cannot but be considered highly satisfactory by the 
Government, and will, it is to be hoped, open their 
eyes to the facility with which such loans are to be 
obtained. It would be unreasonable to expect that 
the money to be expended on the construction of 
irrigation works in India, besides what is annually 
allotted out of the surplus revenues of the State, 
should to any great extent be drawn elsewhere than 
from the country to be benefited by its expenditure, 
although there can, perhaps, be but little doubt that 
large sums for such a purpose might at the present 
time be obtained in this country, if it were so re- 
quired, but it is questionable whether it would be so 
politic for the Secretary of State for India to raise such 
a loan as for the Government of India to make a fur- 
ther attempt on the hidden wealth of its native subjects. 

In making the foregoing remarks, we are quite pre- 
pared to be met with a reply pointing to the small 
proportion of Indian railway capital that has been sub- 
scribed for in India—amounting only to about 
775,000/. out of a total capital of nearly 50,000,000/. 
fexclusive of debenture loans)—but then we would 
point to the fact that whereas railways were an entire 
imovation in the country, and therefore not at all 
understood by the natives, irrigation works have 
existed there from time immemorial, and their bene- 
fits are fully appreciated from one end of India to the 
other. 

The first step in this direction is about to be applied 
by the establishment of savings’ banks—a scheme 
which has long been urged upon the Government, but 
which now looks unusually promising, because of the 
wealth the Indian peasantry are known to have so 
largely absorbed during the past five years. At all 
events, Mr. Massey, it is said, contemplates establishing 
such banks, and using their funds as advances to the 
local governments for minor agricultural improvements 
—a step that is characterised as “the beginning of a 
“ great policy which, if gradually developed, may do 
“for the masses of India what Mr. Gladstone has 
“ becun for those of England.” It is true that sav- 
ings’ banks will be something new to the natives of 
India, and we can well imagine that it may require 
some little time before their conservative prejudices 
will give way so far as to induce the poorer classes of 
the population to entrust their hoardings to the care 
of the Government ; but once let the barrier of pre- 
judice become broken down, and such a scheme as the 
one we are considering should considerably strengthen 
the hands of Government for developing the minor 
irrigation works throughout the country. 

Although the population of India cannot, as a gene- 
ral rule, be compared with that of England in respect 
to the wealth of the millions, yet the people of India 
have a much greater habit of saving their money than 
is to be found amongst the poorer classes of this 
country ; a reference, therefore, to the amounts an- 
nually put’ by in savings’ banks in this country may 
tend to illustrate how far numerous small contribu- 
tions may together swell into very considerable 
amounts. Thus, out of 29,031,298 persons (the popu- 
lation of the United Kingdom according to the census 
taken in 1861), we find from recent parliamentary re- 
turns that the annual number of receipts from de- 
positors in 562 savings’ banks was 1,620,795, averaging 
4/1. 7s. 10d. each, thus exhibiting a total of about seven 
and a quarter millions sterling, whilst during the same 
period there was paid into the several Post-Office 
Savings’ Banks throughout the country the sum of 
3,719,0172., together making a gross total of nearly 
eleven millions. At the end of 1865 there was also in 
the hands of Government and of the several savings’ 
banks managers no less a sum than 45,328,4667. Of 
course the eleven millions contributed during the year 
does not represent the annual increase of deposits, as 
large sums were also withdrawn by depositors during 
the same period; but the above statements are suffi- 
cient to show how the principle works in placing at 








the temporary disposal of Government large sums of} formed, the side and top plates are 48; in. and the back 
money. Now if, instead of limiting the operation, | plate }in. thick, whilst the tube-plate is Zin. thick at 
as in this country, to thirty millions of people, we! the part occupied by the tubes and ,% in. below them. 
have a population in India of about two hundred mil-| The height of the firebox is 5 ft. 34 im. at the front and 
lions, it needs no argument to prove the probable} 2 ft. 34in. at the hind end, the grate being, as we 
success of a savings’ bank scheme in that country,| have said; steeply inclined, and terminating at its 
provided the delicate susceptibility of the people be | lower end in a dead-plate 12 in. wide, which is carried 
not roused to a suspicion of the bona fides of the| by a shaft extending across the firebox, and provided 
Government proposals. with a lever, so that the dead-plate can be dropped— 
Of course the above scheme can never provide for} or rather tipped—for the purpose of clearing the fire 
constructing large canals, or for supplying the urgent| when necessary. ‘The arrangement is, in fact, that 
wants of India for extensive irrigation projects in} which has been long used by Mr. Cudworth on the 
numerous districts. For that purpose more extensive | South-Eastern line for his coal-burning engines. The 
measures, and such as are less liable to fluctuation, | heating surface of the firebox is 110 square feet, and 
must be adopted; and, by the last received advices | that of the tubes 1084 square feet, making the total 
from India, we now learn that the Government has de-| surface 1194 square feet. The tubes, which are of 
cided on forming an irrigation branch of the Public | brass, are 192in. number, and they are Zin. in dia- 
Works Department, over which Colonel Strachey, R.E., | meter outside by 10 ft. 9) in. long between tube-plates. 
—who is at present engaged in inspecting the irrigation | The crown of the firebox is stayed by sixteen trans- 
works of Scinde, and who will procced thence to inspect | verse roof stays, these being well assisted by sling 
those of Bombay and Madras—will preside as head of | stays extending from them to T-irons fixed longitudi- 
the new department. It is understood that he will} nally to the roof of the firebox casing. The arrange- 
spend this year in organising establishments and decid- | ment of the longitudinal stays between the back-plate 
ing on plans, and will begin on new works next year, | of the firebox casing and the smokebox tube-plate is 
at the annual rate of a million sterling, from loans] somewhat peculiar. Four of the stays are carried 
raised in India, and a million from current revenue. | right through the boiler from one plate to the other, as 
Meanwhile, this year the usual irrigation allowance to | usual; but two other stays are earried from the smoke- 
the local Governments has been doubled. hox tube-plate to T-irons fixed to the inside of the 
oo barrel of the boiler, close to the firebox easing, and 

from these T-irons other stays extend to the back -plate 
HEAVY GOODS ENGINES. of the firebox casing. The object of this arrangement 

Mr. J. C. Craven is now constructing at the com-| #ppears to be to keep the two lower longitudinal stays 
pany’s shops at Brighton some fite goods engines for clear of the roof stays. The back-plate of the firebox 
working the heavy goods traflie on the London,| casing is further strengthened by a strong ‘T-iron 
Brighton, and South Coast line. 'They are six-coupled rivetted across it just above the level of the firebox 

engines, with inside cylinders, the latter, which are 17in.] TOW". : : 
in diameter, with a stroke of 2 ft., being placed at an Phe boiler is fed by two pumps, having their plungers 
inclination of 1 in 10. The wheels are 5 ft. in diameter, | Worked from the crossheads and by a donkey, and the 
and are coupled by means of outside cranks, the driving | Water is delivered into the barrel near the front end 
axle having both inside and outside bearings, and a little below the centre line. The pumps are of brass. 
the leading and trailing axles outside bearings only. | The steam is taken from a dome 2 ft, 1 in. in diameter 
The extreme wheel centres are 15 ft. llin., the dis-| by 2 ft 4in. high, placed at the middle of the length of 
tance between the centres of the leading and driving | the barrel ; the regulator, which is placed in this dome, 
wheels being 7 ft. Sin., and that between those of the | being a double-beat valve lifted by a rod extending 
driving and trailing wheels 8 ft. 3in. The centre of| from it to a erank on the end of the regulator rod. 
the driving axle is 2ft. Gin. in front of the firebox | The safety-valves, of which there are two, of ordinary 
casing, and the trailing axle is placed well under the | CoMStruction, are situated one at. the top of the dome 
firebox, which is made with along inclined grate, as in and one on the top of the firebox casing; and the 
Mr. Cudworth’s engines. boiler is arranged to be worked at a pressure of 120 |b. 
The engines have both inside and outside frames, the | Per square inch. ‘The chimney is of the tapered sha 6 
inner being | in. and the outer 1} in. thick, and each introduced by Mr. Sinelair when he was ou the Cale- 
being 12 in. deep between hornplates. ‘The hornplates donian line, and the weather plate is made with the 
are all solid with the frames, and the latter are well | Upper part bent backwards, so as to give a better pro- 
provided with transverse stays. All the springs are tection to the men, a form which was also first used by 
arranged above the axles, and are independent of each Mr. Sinclair, F ; ; ; 
other, there being no compensating beams. The tyres, | , The weight of each engine, in working order, “" 
slide bars, piston-rods, and outside crank-pins, 38 tons l4ewt., this weight being distributed as fol- 
are made of steel; and the pistons are of cast lows: on leading wheels 2 tons 18 ewt., driving 
iron, with packing rings of brass. ‘The connecting wheels 13 tons 16 ewt., and trailing wheels 12 tons. rhe 
rods, which are 5 ft. 68 in. long between centres, have tenders are six-wheeled, and carry about 2200 gallons 
the usual strap at the small ends ; but the large ends | Of water, and 3 tons of coal; their weight in working 
are made with an open fork, the gibs and cotters being | Oder is 24 tons 7 ewt., making the total weight of the 
placed outside the brasses, and bearing against packing engine and tender 63 tons Lewt. One engine of the 
| 
| 




















pieces placed against the latter. The coupling rods class which we have described, has now been —s 
have bearings of wrought iron lined with white metal, | fr Some months working goods trains, between New- 
and, in fact, the latter material is largely used in all haven and London, and two others are now in progress 
M Pd 4 4 : 5 5 ° . * 2 ~ MW » « 4 > , M . ,¢ , » Le 

the principal bearing surfaces. Thus the boxes for |™ Brighton. The load of the engine now at work 
the inside bearings of the driving axle are of brass | “Vet@ges forty-five loaded wagons (w eighing from 8 to 
lined with white metal, and the brasses for the ont} 10 tons each) over the maim _ vet ws Fg ee 
iron boxes belonging to the outside bearings of all the | load of fifty-nine loaded trucks has been taken by 1 
axles have likewise white metal linines. The slide- | over the main line, and a train of seventy loaded 
valves are of brass, with recesses formed in them, which Penson has been — between Newhaven and 
are filled in with white metal, and the eccentric — | Lewes without any difficulty. 
liners are of wrought iron lined with white metal. = — —— 
The axle-box guides are of cast iron, and are not fitted CHAIN CABLE TESTING. 
with adjusting wedges. es 

The i, ile he 5 ro ‘rel 10 ft. 6 in. 1 by 4ft. 33 Tue Admiralty chain cables made from Brown, Lennox anil 
OF ec mecnghnin + ge ane yg tentang sig Ay 6. 31. | Qo%s Trinity iron are tested to rather more than 11 tons per 
in diameter outside, and it is made of $ in. plates butt- square inch of the section of the iron in the links. The really 
jointed, with outside covering strips, the covering strips | good irons bear this strain without injury, but since it has been 
for the transverse joints being welded up into hoops | adopted under the authority of the Board of Trade for all ehain 
and shrunk in their places The joints are all single cables used in the merchant service, it is well known that many 
rivetted. The barrel is joined to the smokebox tube. | “*les made of iron of less strength are injur ip ye 

; er s] . ‘e . UUDE- | easy to make a cable which shall pass the test, and which at 
plate and to the front plate of the firebox casing by | the same time is of inferior quality. : : 
angle iron rings, and angle iron is also used for con-| One of the largest shipbuilders in the kingdom informs us 
necting the front and back plates of the firebox easing | that out of the first seven ships which he sent out with cables 
with the side and top plates. All the plates of the | tested under the new act, three parted their cables the first 
29] im ad hi p I TT : le prates ¢ | time their anchors were dropped. Mr. Leslie, of Glasgow, has 
= bgt — t tick. $4 ength of the fire y0x given much attention to this subject, and he finds, what most 
casing is 8 ft., and its width 4 ft. 1 im., whilst its | shipbuilders are learning in their own experience, that the pre- 
depth below the centre line of the barrel of the boiler is | sent chain test is too severe, so long as there is no guarantee 
i ft. 7 in. at the front and 1 ft. 7 in. at the back end. | that the iron of which cables are made is of the best or, at sy 
The top is raised above the barrel of the boiler, the |™* of very good quality. 
outside being 2 ft. 6 in. above the céntre line of the Stee 
latter. ss ss ie ° SF — Tue Arise Lakes.—The maximum depth of the A I ine 

Che inside firebox is 7 ft. 4 in. long inside by 3 ft. | lakes varies from 2846 ft. to 200 ft. The deepest is the Lage 
5 ft. wide; and of the copper plates of which it is | Maggiore, and the shallowest the Lake of Annecy. 
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WORKS OF THE PARIS EXHIBITION. 

Tue earthworks alone of the Paris Exhibition, including all 
the cutting and filling in the park, have amounted to upwards 
of half a million cubic yards. The ironwork of the building 
amounts to 13,200 tons, of which nearly 10,000 tons are in the 
great machinery gallery. The prices of the wrought-iron work 
have been, for the great gallery, 232. per ton, with the excep- 
tion of the sash irons, which were 31/. The corrugated plates 
were 28/. 10s. per ton, fitted. For the inner galleries the price 
of the cast-iron work, in columns, arches, consoles, &c., was 
131. 5s. per ton. The Coignet béton has cost 1/. 12s. per cubic 
metre, or about 24s. per cubic yard. The windows of the ma- 
ehinery gallery present a surface of no less than 53,700 square 
yards, and the other galleries have nearly 25,000 square yards 
of glass. 


FRENCH AND BELGIAN PRICES. 

FRENCH rolled iron, from coke pigs, is sold at St. Dizier for 
about 8/. per ton. The price of wrought-iron bridge work, on 
the Rank railways, is from 18/. to 207. per ton. Very good, 
although not absolutely the best, merchant iron is sold in Paris, 
in large lots, at as low as 8/. per ton. For railways, fish plates 
cost 9/. per ton, bolts 14/., chairs 5/. 15s., steel crossings, each, 
41. 8s., six-ton cranes at 33/. 10s, per ton of their own weight, 
40 ft. cast-iron turntables at 21/. per ton, 14 ft. tables at 102. 
Xe, 


THE LIONS. 

A SENSIBLE correspondent of the Times has placed in a 
strong light the facts about the Trafalgar-square lions. They 
are four, weighing 7 tons each. Besides Sir Edwin Landseer’s 
60001., Baron Marochetti is to receive 11,0001, or nearly 4007. 
per ton, for supplying the metal and making the castings. El- 
kington and Co. offered, we believe, to do the work for balf the 
money, and an engineering firm offered to find the metal and 
make the castings for 1s. 2d. per pound, or for about 3650/7. in 
all. We wonder why Baron Marochetti should be paid so much 
more as a brass founder-than others in the trade? We mean 
no disrespect, but we do not see that his position in this matter 
differs from that of any tradesman. 


NOTES ON ELECTRICITY AND TELEGRAPHY. 

MaJor Pierson, R.E., has lately inspected the line of tele- 
graph between Tehramento to Julfa, near Tabreez, forming part 
of the Persian telegraph between Teheran and the Russian 
lines. The major reports that great portions of the line are 
constructed on a route which frequently deviates so much from 
even the nearest bridle path as to render it very difficult to in- 
spect or maintain, and recommends that some portions of the 
line should be reconstructed on a route following closer to the 
roads, sv as to render the wires more accessible. Only one 
Morse instrument exists at each station, and this being fre- 
quently disconnected by the Persian officials renders them rather 
an obstruction to through communication. The line is divided 
into five sections, and is about 970 miles in length 

Mr. Varley delivered, on Friday last, a lecture at the Royal 
Iastitution, on the Atlantic Telegraph. The lecturer exhibited 
an artificial line equivalent in conductive resistance to a line of 
the same dimensions as the Atlantic cable, 13,000 miles in 
length, and having one inductive capacity equal to about 2000 
miles of the Atlantic cable. Ten reflecting galvanometers, placed 
one above the other, were inserted in the circuit at different 
parts of this line, and were supposed to represent instruments at 
Gibraltar, Malta, Alexandria, Aden, Bombay, &c., the whole 
line being supposed to extend to Australia. ‘The retardation of 
the current was most graphically shown by the successive de- 
flections of the various instruments, the signal not appearing at 
Australia until about fifteen or sixteen seconds after the signal 
had appeared at Gibraltar. The successive deflections of the 
needles caused the spots of light to trace a curve, having its 
axis the line of zeros, and the ordinates of which, being the de- 
flection of the needles, were proportionate to the strength of the 
current at each point, the abscisse of the curve being the 
resistance between each galvanometer and the sending end. 
The advantage of working with a condenser was illustrated, 
and an arrangement for representing an earth-current varying 
in its intensity was very ingenious 

At the Royal Society on Thursday week, Mr. Siemens exhi- 
bited a magneto-electric machine, in which the electro-magnet 
was excited by the current produced in the armature coils by 
the electro-magnet itself. Professor Wheatstone also exhibited a 
machine almost exactly similar in principle. The excitement of 
the magnet in these machines, constantly increasing, becomes so 
great as positively to prevent the armature from being revolved 
even with a force of two men. 

The Morse instrument was first employed between Baltimore 
and Washington, in the year 1844. 

No. 8 iron wire (the size most used for telegraphic purposes) 
weighs 389 Ib. per statute mile, and stands a strain of about 
1800 Ib. 


FLoatine Docks.—The great floating dock, 300 ft. by 100 ft., 
made by Messrs Randolph, Elder and Co., of Glasgow, for 
Callao, is moored in water of considerable depth. The dock, 
however, is almost perfectly steady under the action of a ground 
swell, and we believe that this is the common experience with 
all flat-bottomed floating structures. This point should be 
observed more fully than it has yet been by naval constructors 
in designing vessels of more than usual steadiness and stabilit 
for short passenger traffic across rough seas, like the English 
and Irish channels. The rise and fall of the waves causes far 
more liveliness in a vessel of ordinary shape than to  flat- 
bottomed hull, as the rise of the water acts laterally upon a Y- 
shaped or -shaped hull, to push it alternately from side to 
side, as well as to cant it. A great raft, and especially a raft 
of deep immersion, with the bottom in comparatively still water, 
would be the steadiest Channel ferry-boat ; but unluckily there 
is no great depth of water for deep ships. As it is we must have 
flat-bottomed boats of large size for anything like comfortable 
traffic across Channel. Who willattack and upset the present 
system of sharp, lively forms ? 





BLAST FURNACES AT BARROW-IN-FURNESS. 


ih fl 
i agin 


Hi 


tN 


il 


Hit ji! 
hh 


mm A 


say 
==> 


f AML i] | Hanitinttrllt ANT WT 








Fes. 22, 1867.] 





BLOWING ENGINES 
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To those who consider the iron manufactures of this 
country endangered by foreign competition, a visit to 
the ironworks at Barrow-in-Furness, would prove 
interesting and instructive. The elements of success 
in iron manufacture are, natural facilities for obtaining 
an abundant supply of fuel and of ore, a favourable 
situation for carrying the raw materials to the works, 
and the produce to the market, ‘scientific and_ experi- 
eneed management, and: a sufficiency of. capital at 
command. With regard to almost every one of these 
important points, the Barrow ironworks show a 
striking advantage over the most favourably situated 
works of any other country, and, considering the co- 
existence of all facilities, there is hardly an ironworks 
in the whole world which could be said to stand upon 
a level with those at. Barrow. Of the geographical 
position of these works, of their facilities for com- 





munication, and of the principal points of their history | 
we have given an account in a, previous number. | 
We can therefore contine ourselves. to the ; special | 
details of manufacture at present to be noticed.in this: | 
establishment... The blast furnaces, of which eleven, | 
are finished at’ present, are arranged in one straight | 
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line, and form two groups of furnaces of different 
sizes, the six first furnaces, which form one group, 
being of smaller dimensions than the five new blast 
furnaces which form the second as yet incomplete 
group, to which one more furnace is now being added, 
but which in future will be still further enlarged. The 
furnaces have been placed close to the sea-shore, 
with their pig beds and their apparatus for hoisting 
up the raw materials arranged on the land side, 
leaving the side facing the sea free for the de- 
posit of the slag. The vast quantities of slag pro- 
duced have already formed a considerable increase of 
land, upon which a whole series of workshops, stores, 
and other accessory buildings have been erected, and 
these slag deposits now assist in forming the site for 
the future blast furnaces which will. be erected upon 
the fresh land-thus to be gained’in time. The position 
of the hoists and. pig* beds’ on the same side of the 
furnaces has called into existence an arrangement of 
inclined-hoists, which is, we believe, unlike that at pre- 
sent in use at any other ironworks. The sheds for mix- 
ing and making up the’ charges for the blast furnaces 
are placed in'a row parallel to the line of furnaces, at 





a horizontal distance of about 100 ft. from the latter. 
Each hoist is formed by aninclined plane which connects 
the top platform of the furnaces with the floor of the 
mixing sheds. The winding engine operates upon a 
carriage mounted on wheels, which runs up and down 
the incline, and which carries a platform forming the 
corresponding angle with the carriage frame to the 
angle of the incline itself, so that the travelling plat- 
form is always kept in a horizontal position. The 
weight of this carriage and platform, including the 
weight of the empty barrows to be placed upon it, is 
counterbalanced by a counterweight shaped as a small 
truck mounted upon wheels which run upon a pair of 
rails placed on the incline between the rails upon 
which the wheels of the travelling platform run, there 
being sufficient clearance for the counterweight to pass 
between the wheels of the carriage, and underneath the 
platform of the latter. The che are placed in 
wheel-barrows, the ore and limestone being placed to- 
gether, and the coke by itself, in barrows of a larger 
size. The ore is brought to the mixing shed by a 
railway direct from the mines. ‘The railway trains run 
upon a line of rails parallel with the row of mixing 
sheds at the side opposite to the furnaces, and the ore 
wagons are thereby placed at the side of a series of 
drops into which the ore is discharged. The most modern 
ore wagons have been constructed by the Metro- 
politan Carriage Company in Birmingham. They are 
made to tip round an axis placed longitudinally so as 
to discharge their contents with great facility, without 
requiring the removal of any side planks or the open- 
ing of any kind of door. Each wagon contains 5 tons 
of ore. For the present weekly production of 4000 
tons of iron, the quantities of ore and limestone 
brought to the drops in six working days, may be 
roughly estimated at 8000 tons, to which a quantity of 
about 4000 tons of coke must be added which is 
brought to the same spot from another direction and 
discharged into similar drops. There are, therefore, 
2000 tons of materials deposited into the mixing shed 
in about ten hours, and they are hoisted up in their turn 
to the tops of the furnaces in the corresponding periods, 
the furnaces being at work night and day, including 
Sundays. To form an estimate of the number of 
wagons required, and the appearance the long trains of 
them present, it is only necessary to consider that, on 
an average, one wagon must arrive, be discharged, 
and removed from the sheds every one and a halt 
minutes. The coke used at the Barrow ironworks 
is brought by rail from Darlington. It forms by 
far the beneteet item in the prime cost of the pig 
iron. In order to make these works to a certain 
extent independent from the immediate effects of col- 
liers’ strikes and other accidents connected with 
coal mining, a large quantity of coal—we have been 
informed that the figure is 40,000 tons—is always 
kept in stock at Darlington by the Barrow Company. 
The consumption of coke per ton of iron averages 
20cwt. ‘The ore is used in the raw state: it gives an 
average yield of 57 per cent. of iron, but it requires 
an addition of nearly 20 per cent. of its weight of 
limestone as a flux. The charge carried up at one time 
by each moving platform generally consists of four 
barrows of ore and limestone and three or four bar- 
rows of coke, weighing in all about 2 tons. The charge 
per ton of iron is 34 ewt. of ore, 65 ewt. of limestone, 
and from 19 ewt. to 21 ewt. of coke. The method of 
charging is peculiar. The furnace tops are provided 
with arrangements for taking off the waste gases, the 
invention of Mr. J. J. Smith, the manager of these 
works, which we shall describe and illustrate in de- 
tail. ‘They are not closed entirely : they have six open- 
ings, situated at the circumference of the furnace 
crown and separated from each other by brickwork ; 
these openings serve'for drying the furnace, and they 
give the advantage of letting the larger pieces of ore 
and coke roll towards the centre, while the finer mate- 
rials remain at the sides. In charging the furnace, it 
is made a rule to throw the materials into the furnace 
through five adjoining openings in rotation, and to 
leave out the sixth. After this, the same way of charg- 
ing is repeated, commencing, however, with the open- 
ing next in succession to the one previously commenced 
with. The result of this manner of charging is to 
form a spiral of loose materials all round the inner 
side of the furnace, which has been found to keep the 
sides of the furnace in better condition, and prevent 
an irregular agglomeration of materials in any part of 
the furnace. The dimensions of the larger furnaces 
which form the second group are, height 56 ft., 
diameter at the boshes 7 ft., greatest inner diameter 
16 ft. 6 in., and diameter at the top 11 ft. Gin. They 
are tapped every six hours, and give about 20 tons each 
at each cast. The pig-beds are not covered, and great 
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care is therefore required in wet weather to prevent the | 
accumulation of water in the sand, which would cause | 
some danger and difficulty in running tle -metal into 
pigs. Each furnace has six tuyeres, and is worked 
with blast of 600° to 650°. The blast pressure varies | 
between 3lb. and 3}lb. per square inch, and the 
diameter of tuyeres varies from 24 in. to 3$ in. 

The hot-blast ovens were formerly heated by the 
waste gases principally, and only the surplus of the 
gases was made use of for firing boilers. At present, 
however, this has been changed, all boilers in opera- 
tion being fired with blast-furnace gases exclusively, 
and only the surplus of the latter being used for the hot- 
blast ovens which are fired with coal. The ovens are 
of the construction first introduced by Messrs. Perry 
and Sons, of Bilston. They are called “ bosfoot ’ 
ovens, and were formerly made round. The new 
ovens, however, are larger and of square shape, the 
form and construction of the pipes being the same as in 
the round The cold air from the blowing- 
engines is carried along the whole of ovens in 
two pipes, one 6 ft. and one 5 ft. 6 in. in diameter, into 
which all blowing cylinders deliver the air. ‘There is 
a complete and constant communication established 
and blowing 


ovens. 
row 


thereby between all furnaces engines, 
ana there is alsoa communication between all the vas- 
pipes leading from the furnaces to the boilers or ovens. 
The working of each furnace is in this manner made 
dependent upon all others, and fluctuations are les- 
sened, since the result is always the mean or average 
of all the combined effects obtained from the several 
engines and furnaces. The blowing-engines are ar- 
ranged in three groups, erected at different periods and 
from different desigus. ‘The first set of engines com- 
prises three vertical beam-engines, made by Messrs. 
Perry and Sons, of Bilston. Each blowing cylinder, 
placed at one end of the corresponding beam, is 100 in. | 
in diameter with 9 ft. stroke. The steam cylinders 
are situated at the opposite ends of the beams, at the 
same distance from the main centre as the blowing- 
cylinders, so as to have the same stroke. Two cylinders 
are 48 in. in diameter, and the third 52 in. They are 
worked with a boiler pressure of 25 lb. from a series 
of boilers § ft. 6 in. diameter and 30 ft. long, with two 
internal flues in each boiler. The gases are brought 
into each flue at the front of the boilers by a vertical 
vipe, and air is admitted in front to support the com- 
yustion ; the products of combustion are carried into a 
flue common to all boilers, and leading into a large 
chimney. ‘The second set of blowing-engines consists 
ofa pair of engines originally constructed for working 
exhausting fans, by which the waste gases used to be 
drawn off from the furnaces. The fans having been dis- 
carded, and additional blowing power called in request | 
instead, it devolved upon Mr. E. Moreton, the chief en- 
gineer, to make use of the fan engines for working a pair 
of blowing-cylinders, without disturbing their position, 
and without altering the general arrangement of the 
building in which they were placed. ‘The engines are 
horizontal, with cylinders 24 in. in diameter and 4 ft. 
6 in. stroke. The blowing-cylinders attached to them 
had to be placed ina vertical position, and they are 
worked from a crank-shaft geared to the fly-wheel 
shaft of the engine. The air-pump is worked by an 
elbow-beam from the end of the piston-rod. By these 
means a pair of 6 ft. blowing-cylinders, 8 ft. stroke, 
have been attached to the old engines, and the whole 
has worked satisfactorily. ‘The blowing - engines 
forming the third group are eight in number, made by 
Messrs. Perry and Sons, and one of them is shown by 
; They are placed all in one 


the engraving on page 175. 
The steam 


house, in two rows of four engines each. 
and blowing-cylinders are arranged on the same side 
of the beam, one above the other, so as to have a direct 
action of the steam piston upon that of the blowing 
The steam cylinders are each $O0in. in 
diameter, and stroke ; the blowing-cylinders, 
72 in. diameter and equal stroke, are placed above the 
steam cylinders, and the beam is suspended in a rock- 
ing link, instead of being placed upon fixed centres, so 
that no parallel motion is required. The steam pres- 
and the average speed of working twenty 
as the other blowing 
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a pressure of steam of 35 lb., and are supplied from 
boilers of 5 ft. and 5 ft. 6in. diameter, and 30 and 
36 ft. in length, fired by gas. The horizontal cylinders 
are 14 in. in diameter, 2 ft. 6in. stroke, and work a 
winding drum of 12 ft. diameter, which is provided 
with a steam brake. One of the winding drums is 
worked by frictional gearing, and the steam brake 


|applied to this consists of a set of pins fixed to 


a strong bracket, which presses the pins into 
the grooves of the friction-wheel, and _ thereby 
causes a very powerful retarding action to the move- 
ment of the drum. The cylinders of the vertical 
winding engine are 16 in. diameter and 2 ft. 6 in. 
stroke; the drum is placed overhead, and is 12 ft. 
diameter. ‘The arrangement of this machine will be 
illustrated shortly. Forty-two boilers, all fired with gas, 
supply the steam to the different’ engines; of these, 
twenty-two boilers work up to 251b., and twelve to 35 Ib. 
pressure. ‘The mode of conveying the furnace gases is 
remarkable for its comparative safety against explo- 
sions. Each gas-pipe is carried down vertically from 
the furnace into a easing filled with water, which 
intervenes between the furnace and the main gas-pipes, 
into which the gases from all the furnaces are delivered. 
The furnace gases can pass into the main pipes so 
long as their pressure exceeds that in the main; but 
there is no possibility of a reverse action, or of the 
entrance of air into the main pipe whenever an inter- 
ruption in the gaseous current from the furnace takes 
place. The pig beds are laid sufficiently high to facili- 
tate the loading of the pigs into wagons running on a 


line of railway laid alongside of the pig beds at a lower | 


level, and between the furnaces and the mixing sheds. 


The convenience of arrangement for transport, and | 


the large extent of these works, allow of a remarkable 


made by Mr. Schneider, in 1862, to the members of 
the jury at the London Exhibition that the total 


*xpenditure for wages in working his blast engines, in- | 


cluding supervision, did not exceed 3s. 8d. per ton of 
pig iron produced. The quality of the iron now made 
at the Barrow furnaces is well known as one of the 


| few kinds which can be successfully employed for the 


Bessemer process. There are, however, different marks 
» that the market is not limited 
An important part of the 
production of these blast furnaces is now used up by 
the extensive Bessemer steel works erected by the 
Barrow Hematite Steel Company in close vicinity to 
their furnaces, and which, it is expected, will shortly 
be enabled to work the molten pig iron from the blast 
furnaces direct in their converters. The whole works 
With 


their extraordinarily favourable situation, and with prac- 


of pig iron made, s¢ 


| tically unlimited capital at their command, they require 


nothing but an average briskness of trade to place 
themselves at the head of the iron manufacture of all 
the world. 


ROLLING MILLS AT BARROW-IN-FURNESS. 

Or the engravings on page 178, Figs. 1 and 2 are respectively 
a sectional elevation and plan of the new rolling mills now 
about to be erected at the Barrow Hematite Steel Works, and 
referred to in our description of this establishment on page 153 
of our last number. The engine—an exact copy of the one of 
which we gave an engraving last week on page 150—has two of 
Messrs. Galloway's tyre mills situated on one side of the fly- 
wheel shaft, and a train of 24in. rolls for girder, angle and rail 
steel on the other side. ‘The two tyre mills are placed opposite 
each other, as shown in the plan, with their longitudinal axis 
parallel to the beam of the engine. ‘They are driven by inde- 
pendent gearing, so that each may be thrown in and out of gear 
by itself, by means of a friction clutch, shown in section in Fig. 
1. Besides these two tyre mills there is a third mill of the same 
description situated at some distance from the first pair in the 
udjoining shed, to which a shaft, geared in a similar manner by 
means of a friction clutch, can be made to transmit power. 
Chis last named mill is the one at present in operation, and now 
driven from the mill engine close to which it is placed. The 
connexion with the new engine seeins to have been made for the 
purpose of convenience, in case of a simultaneous demand for 
the full power of both rail and tyre mills. ‘The large Siemens 
gas furnace is placed close to each tyre mill, and within the 
swing of a crane which delivers the tyre from the furnace to the 
mill, and from the latter upon a truck for removal. The rail 
train on the other side of the engine is arranged for reversing by 
means of a friction clutch exactly similar to the reversing gear 
illustrated and described with reterence to the armour-plate mill 
on page 151 of our last number. It being estimated that one 
of the tyre mills in question requires from 50 to 70 horses’ 
power for driving it, the engine will be fully capable to work two 
and sometimes even all three tyre mills at the same time. The 
addition of the rail train on the other side, of course, will be 
made witha view to alternate working with one or two of the 
tyre mills. 


fue Unrrep Srares Navy.—The United States navy now 
contains 274 vessels of all kinds, of which 49 are ironclads. Of 
the latter, 21 are now at League Island, near Philadelphia, 10 
at New Orleans, 8 on the Mississippi, and 6 at Washington. 


lt appears from a statement 


PERSIAN AND RUSSIAN TELEGRAPHS. 

Ir any proof were wanted beyond the constant 
complaints appearing in the daily papers, of the bad 
state of the telegraph service between Europe and 
India, the following particulars may tend to supply 
the deficiency, and to show the very careless manner 
in which a portion of the Persian lines have been con- 
structed. It will be borne in mind that all telegraphic 
communications between this country and India are 
forwarded by one of two principal alternative routes, 
the Turkish or the Russian route. A telegram by the 
Russian route, proceeds vid the Hague, to Berlin, and 
from thence crosses the Russian frontier, passing 
through Mysolowitz and Tiflis to Julpha, on the Arras, 
on the Russian frontier. From that point the mes- 
sage passes over the internal Persian system, by way 
of Teheran, Ispahan, and Shiraz, to Bushire, whence 
the line to Kurrachee is entirely under the control of 
the Government of India. 

Now, in the same manner that the strength of a 
cable is represented by the strength only of its weakest 
part, the efficiency of a telegraph line can only be eal- 
culated from the eflicieney of the least efficient por- 
tion of the line, and the report now before us, drawn 
up by Lieutenant W. H. Pierson, R.E., who inspected 
the Persian telegraph from Teheran to Julpha, on the 
Russian frontier, last August, gives a slight insight 
into the manner in which a portion at least of the Per- 
sian lines have been constructed, and affords some ex- 
| planation as to the causes which have led to the oft- 
repeated condemnation of the manner in which the 
services of the telegraph to India have been hitherto 
conducted. 

The great defect of this line appears to lie in its 
distance from the post road, and its consequent inac- 
cessibility for the purposes of rapid inspection and re- 
pair. For the sake of economising material, it has 
been taken straight across country in the required 
directions, no attention, generally speaking, having 
been paid to the course of the road or to the great 
physical obstacles often presented by the conformation 
of the ground. The saving of posts and wire thus 
effected is exceedingly small, whilst the consequence 
| of this false economy will, not improbably, be found 
{very detrimental to the permanent efficiency of the 
| telegraph. There are many places where a horseman 
can with difficulty keep within sight of the line even 
in summer, and where in winter it must undoubtedly 
be quite inaccessible. For these reasons Lieutenant 
Pierson is of opinion that a great portion of the exist- 
ing line should be entirely condemned, and he recom- 
mends that advantage should be taken of the occasion 
when a second wire is to put up, already necessitating 
the renewal of a considerable number of poles, and 
when the services of an experienced Russian tele- 
graph engineer are available, to at once entirely recon- 
struct this line on a better principle. 

The first section of this line, from ‘Teheran to 
Kasvin, a distance of about twenty-four farsakhs (a 
farsakh is about three and a half miles), is laid out 
with the most uncompromising straightness, and it is 
only near Myanjub that it is at all near the road. 
Towards Kasvin, it is from one to two farsakhs to the 
north of it. The posts are generally fair, but in many 
places are too far apart, so that the wire in the inter- 
vals is not sufficiently removed from the ground. The 
line itself is not in good order: many posts are out of 
the perpendicular; some that have broken have not 
been replaced; others are attacked by white ants: the 
wire is often too slack, and the joints carelessly made ; 
several insulators are broken. As this portion of the 
line runs all in the plains, Lieutenant Pierson thinks 
that it will not be absolutely necessary to move it 
closer to the road, but in that case a track should be 
opened along it to enable a horseman to cross the 
vineyards, cultivated fields under irrigation, walls, 
ditches, and other obstacles over which the telegraph 
passes. ‘Three hundred new posts and fifty insulators 
would, however, be required to set this part of the line 
in order. 

Of the second section, from Kasvin to Zenjan 
(twenty-six farsakhs), the first six farsakhs of the line 
out of Kasvin might be left in their present alignement, 
if a practicable footpath were opened along it through 
the vineyards near the town and the cotton-fields 
The next four farsakhs should be moved 














close to the road; whilst the rest of the line might be 
allowed to remain as it is, with the exception of about 
five farsakhs opposite to Sulimaneah, which should be 


| further on. 
| 


brought up to the side of the road. At present it 
there runs on the opposite side of the plain, and in 
winter it must be nearly impossible to get on to the 
line direct from Sulimaneah. The new materials re- 
quired for this section are, at the very least, 760 poles 
and 250 insulators. 
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The third section extends from Zenjan to Myaneh 
(nineteen farsakhs), the latter portion of which, viz., 
the three farsakhs from Jumerabad to Myaneh must 
be entirely reconstructed, as the présent line is ex- 
ceedingly bed, and the country there is such as to call 
for extra strength in a telegraph traversing it. The 
rest of the line can be allowed to remain where it is, 
as it may be pronounced generally satisfactory, but it 
requires certain alterations and improvements involving 
the use of 420 posts and 130 insulators. 

In the first stage of the fourth section, extending 
from Myaneh to Tabreez (twenty-three farsakhs), about 
two farsakhs of the line require to be brought down 
to the road. The remainder of the line in the seetion 
has been laid out sufficiently close to the road, and 
does not require altering ; but the posts are very bad, 
and the line is in an unsatisfactory state, the smallest 
number of posts required for its repair being 800 poles 
and 200 insulators. 

The fifth section extends from Tabreez to Julpha 
(22 farsakhs). The whole of the line through the 
suburbs and city of Tabreez requires reconstruction, 
as it has not been at all carefully put up in the first in- 
stance. Near Irandebee, about two farsakhs, and also 
the two farsakhs of the line going into Julpha, must be 
brought in nearer to the road. The immediate 
necessities of this section would require about 700 
new posts and 100 insulators. 

The above statements record only the minimum 
number of repairs and reconstruction necessary to in- 
sure the present efficiency of the line. ‘There is, how- 
ever, one point to which Lieutenant Pierson draws 
particular attention, and that is the necessity of con- 
stant and frequent inspections by competent officers, 
empowered to execute whatever repairs and recon- 
structions on asmallscale which they may find necessary. 
Well-seasoned poles, he also recommends, should be 
always kept in stock at convenient distances, as_well 
as small supplies of wire, insulators, &e. By such un- 
remitting attention the premature decay of the line 
that is now seen will be arrested, and much threatened 
destruction from natural causes averted. ‘The present 
system in this country, says Lieutenant Pierson, is 
quite the reverse : once a line has been put up, it is left 
to itself, until nothing but a complete renewal is of 
any use, and the false economy adopted is seen to have 
been reckless extravagance. 

With regard to the telegraph offices on the line, we 
give Lieutenant Pierson’s remarks almost i exteuso. 

The Tabreez office is altogether inadequate for the 
work that is expected of it. Indo-European messages. 
arriving vid Russia, are received at Tabreez from 
Nakhitcheran, entered into the books, and re-trans- 
mitted to Teheran. To perform these duties eficiently 
there should be a staff of not less than seven clerks. 
But at present there is only one European there ; and 
even if all the three clerks that are being sent to 
Persia by the Russian Government are kept at Ta- 
breez, the office will still be very much under-manned, 
and quite unequal to meet any regular international 
traffic. At present the traffic is altogether stopped 
for at least 16 hours out of the twenty-four, as messages 
for India have to be detained at Nakhitcheran until the 
one clerk has returned to the office at Tabreez. The 
offices at Kasvin, Zenjan, Myaneh, and Julpha are 
only supplied with one Morse instrument each, and 
from the way in which that instrument is connected and 
disconnected with the line at the discretion of a 
Persian signaller, they can at present only be re- 
garded as impediments to the steady and rapid trans- 
mission of messages between Tabreez and Teheran. 

Such, then, is the present state of a portion of the 
Persian telegraph system, over which all Indo-Euro- 
pean messages, travelling vid Russia, must of necessity 
pass. 

Proceeding beyond Julpha, Lieutenant Pierson had 
an opportunity of inspecting a short portion of the 
Russian system; and as his report on the line from 
Julpha to Tiflis forms an agreeable contrast to what 
has been given above, we gladly insert from it the fol- 
lowing extracts : 

“The telegraph in the Caucasus holds out every 
promise of real efficiency. ‘The line itself is a double 
one, exceedingly well constructed: the posts are very 
large and strong, and renewed every three years; the 
insulators are very good. Especial care has been taken 
to keep the line everywhere close to the post road, so 
that inspection is thus rendered easy and very rapid. 
The present wire of three millimetres, having been pro- 
nounced to be ioo small, is to be replaced at once by 
one of five millimetres. The offices are in handsome 
and convenient buildings, and are very well fitted up. 
With all these elements of success, it is incontestable 
that the actual working of the line has not hitherto 





been satisfactory, especially for the purposes of Indo- 
furopean traflic. Interruptions have been frequent, 
and messages have been much mutilated in transmis- 
sion through Russia.” 

“From statements made by Major Villebois, the direc- 
tor of telegraphs in the Caucasus, it would appear that 
the Russian lines are being very much improved, and 
that the interruptions, which chiefly occurred in Cen- 
tral Russia, are now fewer in number; with regard 
to the mutilation of messages, that the Russian sig- 
nallers are being encouraged to make themselves mas- 
ters of the English language by the promise of an 
increase of pay to all such as pass an examination in 
it; in short, that the Russian telegraph authorities 
are quite aware of the shortcomings, of their lines, 
and are doing their best to eradicate theni.” Lieutenant 
Pierson, although he fears that it will, under the pre- 
sent arrangements, take a long time before the Russian 
clerks become well acquainted with the Knglish lan- 
guage, thinks that in other respects the prospect of 
the Russian lines becoming a safe and rapid route for 
Anglo-Indian messages is most encouraging. 


WROUGHT-IRON WATER MAINS. 

A .eneru of about 1400 ft. of 74 ft. wrought-iron 
main was laid, about four years ago, over the length of 
the High Bridge of the Croton Aqueduct, at New 
York. We wrote to the chief engineer of the work, 
Mr. A. W. Craven, a few wecks ago for certain par- 
ticulars of this main, with reference to the adoption 
of similar mains for some of the large aqueducts 
schemed with reference to the supply of London. In 
his reply, Mr. Craven says : 

Your general idea of the large wrought-iron tube over High 
Bridge is correct. It is 1400 ft. long, 7 ft. 6 in. diameter, and 
Sin. thick. It is butt-jyointed, with the rivets countersunk on 
the interior to a level with the plane of the pipe to prevent un- 
necessary friction. Excepting in the centre (which is fixed) the 
pipe rests on rollers, and as at the two ends there are piston 
Joints, full provision is made for contraction and expansion under 
all changes in temperature. It is under a pressure at the centre 
of the pipe of about 4 1b. per square inch. 

Although it was well painted, I found that the corrosion of 
the interior was very consicerable even during the first year it 
was in operation. ‘That is, innumerable nodules or blisters aris- 
ing from oxidation covered the surface. In November, 1865, 
I commenced a trial of M. Becquerel’s method of preventing 
corrosion ; but on examination of the pipe last November (1866), 
there was no visible difference in the number and size of the 
nodules on the parts of the pipe near which the zine had been 
applied, and those parts which were assumed to be beyond its in- 
fluence. As this, however, may have been owing to some im- 
perfection in the manner of applying the zine, I propose to make 
further trial, before finally giving up what M. Becquerel so 
confidently claims to be effective in preventing corrosion. 

Generally the condition of this pipe is similar to that of some 
large pipes put down by Mr. Francis at Lowell in 1846, I send 
you au extract of some memoranda made by him when examin- 
ing lis pipes in 1856, that is after being down ten years. They 
may perhaps be of some use to Mr. , or interesting to you. 
Mr. Francis speaks in these memoranda of a distinct depression 
in the surface of the pipe being visible after scraping away the 
nodules. No such depression is appreciable in the pipe at High 
Bridge, as yet; but the pipe had, at the time of the examination, 
been only four years in use, which was not sufficient to justify 
a comparison. 

In examining the High Bridge pipe, I noticed the same differ- 
ence observed by Mr. Francis, between the number and size of 
the nodules on the lower and those on the upper portions of the 
pipe. I do not think the pressure (see Mr. Francis’s query) had 
anything to do with this difference. I have a theory upon the 
subject, but it is searcely worthwhile to speak of it until its 
value be tested by experiments now being instituted. There 
was also a marked difference on those parts of the pipe imme- 
diately under the bands, which on the outside of the pipe hold 
the joints together. ‘The corrosion is much less, and immediately 
around the rivets there is in many cases none whatever. My 
own experience and observation in regard to iron water pipes go 
to prove that the purer and softer the water, the more rapid is 
the formation of nodules or blisters, and the larger they become ; 
and further, that the rapidity and extent of this oxidation 
varies with the character of the iron, even let the water be the 
same in each case. Some of the smaller pipes (4 in. diameter) 
in Philadelphia have been nearly closed by the extent of these 
formations, and the capacity of all our pipes (Sin. being the 
smallest) has been very materially diminished. Both Pinladel- 
phia and New York are supplied with very soft river water. 

As to the duration of wrought-iron pipe used for water mains 
I have had no personal experience ; but examination of cast-iron 
pipes, which have been taken up after being in use here for 
twenty-five years, has led me to believe that, after the first for- 
mation of the nodules, the actual deterioration or corrosion of 
the iron goes on very slowly, if at all, and that it would be 
therefore difticult to calculate the limit of the “ life ” of cast- 
iron pipes. 

Besides the above-mentioned large wrought-iron pipe (whichi, 
being some few feet below the floor of the aqueduct at either en 
of the High Bridge, is an inverted syplon), we have four cast- 
iron pipes as inverted syphons across Manhattan valley. ‘I'wo 
of these, each 8 ft. diameter, were laid at the time of tie con- 
struction of the aqueduct by Mr. Jervis. 

In 1853 I added a third, which was 4 ft. in diameter, and 
again in 18601 added another, which was 5 ft. in diameter. 
The length of these syphons is about 4200 ft. each, and the 
greatest depression is 118 ft. below the regular level of the aque- 








duct. All of these pipes were subjected to the same test as 

that established for our street mains—viz. a pressure of 3001). 

per square inch. 

During the past year I have been obliged to make a change in 
that portion of the aqueduct immediately north of the Old Re- 
ceiving Reservoir. ‘The conduit of masonry was on this portion 
supported on a high embankment. On the extension of avenues 
and buildings in this part of the city it was found that this em- 
vankment interfered with the proper grading of the streets, and 
its removal, and the substitution of inverted syphons, became 
necessary. 

These consist of two cast-iron pipes, each 6 ft. interior dia- 
meter. Their length is about 2700 ft. each, and their general 
depression below the regular grade of the aqueduct is about 
20 ft 

This work will be completed and put in operation in a few 
weeks. 

Memorandum of an examination of the wrought-iron pipes or 
penstocks conducting water to the four turbine water-wkeels in 
the Merrimack Manufacturing Company’s mill, No. 6. 

‘The water is taken from the canal through a masonry orifice, 
thence, by an 8ft. pipe about 100 ft. long, descending about 
20 ft., thence branching into two 6 ft. pipes about 150 ft. long 
each, and lying nearly horizontal, and ending near the turbine, 
being buried in earth the whole length. 

Lowell, Noy. 2nd, 1856, Sunday.—Made an examination with 
Mr. Hinckley of the interior of the wrought-iron flume or pipe 
by which water is conveyed from the canal to Merrimack Mili, 
No. 6. 

We walked through the 8 ft. pipe to the fork near the back 
line of mills Nos. 1 and 2, and thence through the easterly 
branch, 6 ft. in diameter, to the turbines at the easterly division 
of No. 6 mill. 

The interior was generally coated with nodules of rust, but to 
a very much greater extent in the 6 ft. pipe than in the upper 
part of the 8ft. pipe. Query, can the pressure have anything 
to do with this? 

The lower part of the 8 ft. pipe was rather less covered with 
nodules than the 6 ft, pipe, although it is at nearly the same 
elevation, A few sheets inthe 6 ft. pipe, viz., at two places at 
which the junctions of the pieces were made on the ground when 
the pipe was put in, are almost entirely free from nodules, and 
there is great irregularity in the extent to which the remaining 
sheets are covered. ‘The general character, however, of the 
sheets of the 6 ft. pipe is that they are covered with the nodules, 
and perhaps a fourth part of them about as near together as 
they can be and preserve the character of nodules. The idea 
that the pressure has something to do with it. is supported by 
the fact that in the upper part of the 8 ft. pipe, which is nearly 
horizontal, and not much below the canal, the top courses or 
sheets have scarcely any nodules, while the lower sheets have 
a considerable number; and on the sides the upper quarters 
are nearly free, while the lower quarters have some. In the 
lower parts of the 8 ft. pipe there are nodules overhead as well 
as on the bottom and sides, but I think to rather less extent. 
In the 6 ft. pipe there are two rings of cast iron put in for ex- 
pansion joints, also a ring where the pipe passes through the 
masonry of the wheel-pit; the fork near the turbines and the 
curved parts of the pipes near the turbines are also of cast 
iron. ‘There are few nodules on the cast iron. I noticed them 
principally on the enlarged part in the middle of the throttle- 
gate, but generally were much less than on the wrought iron. 
i should think there are not more than one-twentieth of the 
number of nodules on a given area of cast iron as on an equal 
area of the wrought iron in the 6 ft. pipe (omitting a few sheets 
as above noted). On scraping away the nodules on the wrought 
iron there is a distinct depression to be seen under each, I think 
usually from 4; to 25 of an inch in depth. On scraping away 
the nodules frum the cast iron less depression is visible, but the 
iron has a metallic lustre, and on cutting into it with a knife it 
is found to have the appearance of black-lead (plumbago) for a 
depth, I thought, of nearly ;'; of an inch. 

Mr. Hinckley informs me that he examined the outside of the 
pipe near the fork at Nos. 1 and 2 mills, and that the appear- 
ances of oxidation are small. 

This pipe was all laid down in 1846, and was well coated 
inside and out with coal-tar. 


THE PALLISER SHOT. 

Mr. JAmes Nasmyru has accepted Major Palliser’s proposal 
—for we will not call it a challenge—to refer the question of the 
priority of the suggestion to apply chilled shot to the specific 
purpose of punching armour plates, to a commission of civil 
engineers, We shall not anticipate their verdict, but we can- 
not understand how it can possibly be such as to lessen the 
credit due to Major Palliser. ‘The case is very simple. Mr. Nas- 
myth proposed chilled cast-iron shot for punching armour at the 
meeting of the British Association in October, 1862. He did not 
dwell upon avy particular form as necessary, but did propose a 
flat-fronted shot. On trying such shot, as well as the other then 
usual forms, they were found to break up on striking, aud thus 
not to effect penetration. Major Palliser proposed, in his 
specification of May 27th, 1863, to chill shot either wholly or 
partially, and he represented in his drawings poiuted, ogival, 
and chisel-shaped suot, and these, or at any rate the pointed 
form, are the only ones that are of the least use when chilled 
shot are fired against armour. Neither, however, was the very 
deep chilling now practised with Palliser shot ever contem- 
templated in the term “ chilling,” as applied previous to 1863, 
However Mr. Nasmyth’s general proposal might appear to bear 
upon Major Palliser’s claim, the former poiuted out no mode of 
amending the worthless character, when fired against armour, 
of cust-iren shot ot flat-fronted or bhemisplierical-ended form, 
and chilled only to the depth practised befure 1863, Mr. 
Nasmyth may be said to have suggested the direction of im- 
provement in this case, inasmuch as the use of chilled iron, per 
se, has been adopted in the Palliser shot; but what he proposed 
was not of itself sufficient, and chilled shot have been rendered 
effective only by improvements which he does not appear to have 
eveu contemplated, and which the terms of his proposal cerlainy 
do not embrace. 
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STEEL RAIL AND TYRE MILLS AT BARROW-IN-FURNESS. 
(For Description, see Page 176.) 
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MEETINGS NEXT WEEK. 

Tne Institution or Civit Enciveers.—Tuesday, February 26, at 
& p.t. Discussion upon Mr. Barlow's “ Description. of the Clifton 
Suspension Bridge; and, time permitting, the following paper will 
be read: **Onthe Working of Steep Grauients and Sharp Curves on 
Railways.” By Captain H. W. Tyler, R.E., Assoc. Inst. C.£. 

Crvit anp MecuaAnicat Enciveers’ Society.— Wednesday, Feb. 
ruary 27, at 8 p.M., * On some of the Applications of Bessemer Steel.” 
By W. Forsyth Black. 
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OUR GUNS. 


Tr is time that the results of the Armstrong and 
Whitworth competition were well understood and 
acted upon. We have now the knowledge, that with 
thousands. of costly guns in the service there is one 
every way superior which we have not got—superior 
in range and accuracy, and in respect of the cheapness 
of its projectiles. As an instrument for propelling 
shot to great distances, and with the certainty of 
hitting their. mark, the Whitworth rifled cannon is 
superior to any other ordnance ever known. ‘This 
superiority is, of course, one of degree only; but it is 
very often by a moderate amount of advantage, and 
not seldom by even nice shades of difference, that 
actions and the fate of nations are decided. 

Mr. Whitworth, by his hexagonal bore and shot of 
corresponding form, can rifle a gun with a quicker 
twist than is practicable upon any other plan. This 
quick rifling ensures great range and accuracy, not 
merely because of the truth with which sufficient 
“spin” will carry home a shot, but because, also, it 
permits of using longer shot, of smaller diameter, for 
a given weight and charge, and thus diminishes 
atmospheric resistance, which is the great retarding 
force to all shot, especially when high initial velocities 
are attempted. These are positive and unmistakeable 
advantages, and it is, we may say, universally 
known that the Whitworth gun has twice as rapid 
a twist of rifling, and a considerably: smaller bore 
for a given weight of shot than any other ord- 
nance. To attempt the same quick twist with other 
systems of rifling would but lead to stripping the studs, 
lead coating, or whatever might be the apparatus for 
taking the grooves, and it would throw also such a 
strain upon the interior of the gun-as only the very 
strongest descriptions of ordnance can bear. We must 
either adopt the Whitworth system of rifling, or else 
rest content with the knowledge that our service guns 
are inferior to those which might, in case of war, be at 
once brought against us. e cannot, within the 
present brief limits, go deeply into the evidence re- 
corded in the report of the special committee who in- 
vestigated this whole question ; but we have ourselves 
carefully examined it, and none who refer to the official 
blue book with care will retain any doubt. that 
the Whitworth is now the best field service gun 
yet produced. Those who are convinced by evidence 
will find it in abundance, and in convincing force ; but 
to those who are familiar with the principles of ord- 
nance, this evidence, satisfactory as it is in support of 
the Whitworth system, will appear only as the natural 
confirmation of the truth of a sound principle. We 





only wish to guard ourselves against the hasty suppo- 
sition of any one, that the gun proved its superiority 
only in respect of accuracy and range. It was supe- 
rior in every test—in endurance when tried to destruc- 
tion, in ease and quickness of working, in its ability 
to bear rough usage, and, indeed, in every test whic 

the committee devised to ascertain the relative merits 
of. the two systems of ordnance. To now neglect the 
plain teachings of these competitive trials would be 
culpable folly, which no considerations. of official con- 
venience or a present saving of outlay could excuse. 


FAST RIVER STEAMBOATS. 


Wituiy the last two years it-as been proposed to 
employ a new class of steamboats upon the Hudson, to 
make the run from New York to Albany, 150 miles, in 
from 4 hours 40 minutes to 5 hours running time, or 
at the rate of from 30 to 32 miles an hour. We 
gave a sketch, upon page 168 of our second volume, of 
a boat designed for this service by Mr. H. B. Willson, 
of New York, and we now proceed to describe a design 
made for Mr. Willson by one’ of our first marine 
engineers, to whom he applied for plans and a tender. 
We only regret that we are.not-at liberty to give the 
name of the designer, but we may say that it would of 
itself carry much weight as that of one who has been 
most successful in both the mechanical and com- 
mercial results of iron ship building and marine 
engineering. 

The design is fora ten-wheeled steam-boat, to be 
worked with ten pairs of engines, supplied from a single 
boiler with one hundred and forty furnaces, and to 
work up to from 15,000 to 20,000 indicated horse 
power. The boat would be 450 ft. long, 50 ft. beam, 
and of nearly lozenge form in plan, the lines being 
nearly straight, fore and aft, from the mid-length to 
each end. The draught would, we believe, be about 
7{t. Avsingle boiler, 240 ft. long, would be placed 
along the bottom. This boiler would have seventy 
furnaces, each 3 ft. wide, along each side, each furnace 
being open to, or in one with, its corresponding furnace 
on the opposite side, as in the Great Eastern’s boilers, 
or as ina long gas retort charged from both ends. The 
heat from the seventy pairs of furnaces would rise into 
a flue in the middle of the width of the boiler, and 
would then pass among a forest of many thousands of 
water-tubes to tle uptakes on either side. In these 
the waste heat would rise and envelope the upper part 
of the boiler on its way to ten chimneys. The boiler 
pressure would be 45 lb. per square inch. 

The ten paddle-wheels, live on each side, would be 
worked each singly, or without connexion with the 
opposite wheel on the other side, and their arrange- 
ment would be such that while the whole width across 
the paddle-boxes, at the mid length of the boat, would 
be 65 ft., that: across the next pair of paddles, going 
forward or aft, would be 50 ft., and that across: the 

addles nearest the bow and stern respectively would 
be 35 ft. The five wheels on either side would thus 
move in three separate widths of water, and the after 
wheels would run, each, in the wake of one wheel only, 
from 125 ft. to 250ft. forward of it. Each wheel 
would be 19 ft. only in diameter, with paddles 7 fi. 
broad, and would be driven at 72 revolutions. per 
minute by a pair of 4 ft. cylinders, with 4 ft. stroke, 
worked with steam of 45 lb., cut off at half stroke and 
condensed. It will be understood that the wheels 
would have both outer and inner bearings, and the 
engines would work upon plain overhung cranks. The 
ten pairs of cylinders would have a condenser in com- 
mon at either end of the boat, the air-pumps being 
worked by independent engines; and the handles ‘for 
starting and reversing the five pairs of engines on either 
side would be arranged upon one platform, and would 
be a single set, worked by one hand, controlling all the 
engines on that'side. All the twenty cylinders would, 
like the boiler, be below the main deck, and not more 
than four attendants would be required to look after 
the oiling, &c., of the whole. The principal cabin 
would be above the tops of the wheels, and would be 
65 ft. broad at the middle and 300 ft. long, with the 
ten funnels rising through it, surrounded by large 
ornamented casings 10 ft. in diameter. 

It is evident that the single great boiler, divided, 
possibly, by a bulkhead into two of 120 ft. length each, 
would be far lighter than a series of separate boilers. 
The designer has satisfied himself, too, that twenty 
cylinders and ten, wheels would not only give a better 
distribution of weight, but would actually require less 
total’ weight, than would a single engine or pair of 
engines. This point appears open to some doubt, and 
we shall offer no opinion upon it, but we may. repeat 
that the whole design has been worked out with great 





care by one whose past experience and success should 
g° far to insure confidence in his present plan. He 

as promised us a tracing from his drawings, and we 
may, therefore, have occasion to refer to the proposal 
again. 








THE PARIS EXHIBITION. 


Tue Emperor may well fear that the Exhibition will 
prove a gigantic failure. Its great building is as ugly 
as boiler iron and red paint. can make it; it will open 
in a most incomplete state, and there is really much 
reason for doubt as to whetlier anything of conse- 
quence with which the public are not already familiar 
will be offered for exhibition at all. The imperial com- 
mission does nothing for other countries than France, 
and it is estimated that England, America, and the con- 
tinental nations invited to Paris will have spent a mil- 
lion sterling in: finishing and fitting the building and 
park. As the American commissioner to the Exhibi- 
tion said to Prince Napoleon, “they gave me a roof 
*‘ and a sandbank, and told me to make myself com- 
** fortable.” 

Those who have not yet seen the building can have 
formed but an imperfect idea of what the machinery 
court, which is the principal feature of the whole, is 
like. It is easy to describe it in the customary terms 
of geometry and architecture, but these fail, we think, 
to convey a clear notion of the vast annular hall sur- 
rounding the remainder of the building, and which so 
much resembles a gas-holder in its external appear- 
ance, and a wide and lofty erecting shop within. It is 
110 ft. wide, or as wide as one of the parallel great 
halls of King’s Cross Station; it is 82 ft. high from 
the floor to the underside of the roof, or 18 ft. only 
less than the height, to the ridge, of the great nave of 
the Exhibition building of 1862; and it would, if ex- 
tended in a straight line, be upwards of 4000 ft. long, 
although being for the most part upon a curve of ° 
625 ft. radius, to the outside, no considerable vista is 
afforded. The machinery gallery is lighted on both 
sides. by a- continuous range of lofty clerestory 
windows, the sills being nearly 30 ft. above the 
floor, and so high as to be entirely above the next 
inner concentric zone of the building, devoted to raw 
products. Lines of rails are laid down, a large numher 
of turntables are in place, and there are continuous 
for steam pipes, water mains, &c. The floor is 

eing laid with tongued and grooved planks, instead of 
the open joints heretofore in favour for such buildings. 
The shafting is carried upon a central double range of 
ornamental iron columns, over which will be a nearly 
continuous gallery, 16} ft. wide, from which visitors 
may view the machinery on either side below. The 
gallery is, of course, curved to follow the plan of the 
building, and the shafting therefore is adjusted in 
lengths geared together, at each change of direction, 
by wheels of the requisite bevel. These wheels are 
not so frequent, however,.as might be supposed, as a 
very large number of separate steam engines, mostly 
horizontal, will be put down. On Sunday last, when 
but few workmen were about—not that their absence 
was. occasioned by.any respect for the Sabbath—the 
incompleteness of the preparations appeared very 
striking: ‘The backwardness rests chiefly, however, 
with the exhibitors. In the French department there 
was scarcely anything in beyond half a dozen horizontal 
engines, three of them by Farcot: and Sons, of Saint 
Quen, near Paris, one by Duvergier, of Lyons, one by 
Boyer, of Lille, one by Legavrian, of the same place, 
and a beam engine by Lecouteux. A large number 
of deep foundations, well made. in concrete, and 
intersected with pump - wells, fly-wheel pits, &c., 
were in readiness for other machinery. The British 
department, backward as it is, is the most forward of 
any. There were.in place, on Sunday, Robert Stephen- 
son and, Co.’s ‘enide-ogliadien passenger engine with 
single drivers, Henry Hughes and Ons four-wheel 
coupled tank engine, and a small horizontal engine by 
Fox, Walker and Co., of Bristol. Sharp, Stewart and 
Co.’s heavy tools and ‘De Bergue’s punching machines 
were on trucks, about to: be unloaded, and Alexander 
Shanks: and Co.’ssteam crane was doing excellent 
service -in the French department. Aveling and 
Porter’s traction engines, with the solid cast-iron 
wheels now adopted by that firm, were outside, none 
the worse, in paint or finish, for their journey from 
Rochester. The French engines are not so well 
finished as‘we should have expected, and those of 
which the cylinder covers were off showed that the 
steam joints were:to be made with red lead and string, 
instead of:upon the scraped or ground surfaces we 
should:have expected to see. Duvergier’s engine has 
the cylinder fastened only to the end of the bed-plate, 
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as in the Corliss engine of Mr. William Inglis’s design, 
to be exhibited by Hick, Hargreaves and Co., of 
Bolton. Duvergier has a separate expansion valve, 
worked by a long link with a sliding block, to be 
adjusted by the governor, the old plan patented by 
Richard Roberts thirty-five years ago, and so often 
claimed for others since. The engine, which has a 
condenser, is not self-contained, and, indeed, all the 
French horizontal engines appear to require deep 
foundations, although these appear to be very cheaply 
made in concrete or défon. Of Farcot’s expansion 
gear we can hardly give a clear description in words. 
His engines have a few little dodges worth noticing. 
One is the oil-hole in the gland of each stuffing-box, 
made to lead oil directly to the packing within ; and 
another is the small water-pipe leading water into the 
stufling-box of the air-pump, to prevent leakage of air. 
Farcot’s engines have marvellously small steam ports, 
but, as a compensation, the cylinders are steam 
jacketed, the bore of the cylinder being, in fact, made 
in a liner fixed, we believe, with a rust joint, always 
likely to swell and burst the outer casing. 

Boyer’s engine has an immense flywheel, with wooden 
teeth for gearing off direct, but a smaller wheel and 
belt will be employed in the Exhibition. Legavrian’s 
engine is a good job, of which, indeed, we lately saw 
the work in progress at Lille, and we think of giving 
an engraving of it, with details, in an early number. 

Shanks’s steam crane is well finished, and the pro- 
portions of the gearing are better than is usually seen 
on this class of work. One of the foremost  ship- 
builders on the Clyde, who was with us, was particularly 
pleased with it, with the exception only that the chain 
wheels were certainly too small, and likely to wear 
out the chain under much work, and that the boiler 
did not appear to have a good natural draught, the 
engine being kept running, apparently to keep up 
We think it is quite time that the boilers of 
all steam cranes were lagged like other both 
for economy of fuel and for 
although the naked boiler of the crane in question 
aud is, no 


steam. 
boilers, 

1 
appearance as wel, 


shows good doubt, as tight as a 


bottle. 


work, 


A company of blast furnace proprietors at Mau- 


beuge, in the north of France, send a crane worked by 


hand, in whiel: the load is counterweighted by a loaded 
truck which is self-adjusting, upon a pair of rails pro- 
jecting outward, and curving gently upward behind 
the crane. 


M. Perin is exhibiting a very large band for 


saw 


cutting up rough logs, four feet in diameter, at the | 


rate ola square metre, or LOY square feet, per minute, 
the saw to run at the rate of more than a mile a 
minute, the exact intended speed being 1500 metres, 
or 5900 ft. Our readers are generally aware that 
Perin first showed the band saw Paris, in 
1855, and yet he had not heard, until we informed him 
on Saturday, what the band saw was doing, in cutting 
iron an inch thick, in England. He will 
exhibit a wonderful trophy in wood cut out by the 
band saw, and which, judging from a photograph 
which he showed to us, will surpass in beauty and in 


at work it 


plates, 


astonishing intricacy of detail anything ev r before ac- 
complished by mere mechanism. 

The British exhibitors complain, and with reason, 
of their niggardly allowance of space. The great 
Sheflield firm of John Brown and Co. have just 14 ft. 
by 7ft., wherein to exhibit steel rails and other 
objects in steel applicable to the purposes of peace ; 
but for the material of war the same firm, who had 
applied for 30 ft. by 10 ft., were bounteously allotted 
half as much more, or 30ft. by 15 ft. Mr. Bragge 
showed us a shaving, from a6 in. armour plate, which 
is itself worthy of exhibition. It resembles a volute 
spring of that width, and has five perfect and elastic 
convolutions within a small diameter. 


hy a 34in. square bar of steel with one edge sharpened 
to an angle of about 75 deg., 
the original 90 deg. to which the bar was formed. 


In the park, every variety of building, from the 
S | 


emperor’s pavilion down to the smallest boiler-house, 
and from cucumber-frame structures up to the great 
lighthouse 177 ft. high, is in progress. 
is a fine work in wrought and plate iron, its sides 
being wholly enclosed. It weighs 380 tons, and has 
been constructed from the plans of M. Rigolet, for the 
French Lighthouse Board. 


The large timber-sheds on cither side of the Bridge | 


of Jena, and intended for the marine engines which 
are to work close to the Seine itself, are well forward, 
but nothing of consequence has been got into them. 
The large three-cylinder engine of 1000 horse power, 
made at Indret, from the designs of M. Dupuy de 
Léme, will be provided with its ten boilers, and will 








lt was taken | 
off at the full rate of speed for planing smaller objects, | 


or only 15 deg. less than | 


The lighthouse | 
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pump the water for the fountains in the park. That 
part of the Exhibition on the Quai d’Orsay, is ap- 
proached by a road under the quay with a bridge of 
Bessemer steel of 82 ft. span above. 

M. Ganneron, an enterprising agricultural engineer, 
who represents several of the leading English firms, 
has a fine exhibition building of his own on the Quai 
de Billy, nearly opposite the Champ de Mars, and _his 
display will supplement that at Billancourt, an island 
three miles down the Seine. Besides the more usual 
agricultural implements and machinery,’'M. Ganneron 
showed us a new decorticator for grain, and he has a 
handsome steam fire-engine, made by 
Havre, from Lee and Larned’s designs, as some time 
ago introduced in England by Messrs. Easton, Amos 
and Sons. 

The Seine is falling at last, and there is thus more 
headway for barges under the low flat arches of the 
Paris bridges ; but we cannot say how much truth 
there is in the complaint that the high water has pre- 
vented many of the articles to be exhibited from reach- 
ing the Exhibition. We certainly saw a steam-vessel 
of a well-known London line, and apparently just in, 
lying in the river opposite the Louvre, above half of the 
bridges in Paris, and 200 ft. above the level of the sea. 


FAST OCEAN STEAMSHIPS. 

Onze of the leading shipbuilders and marine engineers 
in the north has designed a class of steamships with 
which the North German Lloyd Company propose to 
inake the passage between Falmouth and New York in 
seven and a half days, at the rate of 400 nautical miles 
an hour. 
unusual size, being 330 ft. long by 48 ft. beam, and 
27 ft. depth of hold, but are intended to have great 
power, say 6000 horse indicated. The plans, which 
have been prepared in detail, have been shown us, 
with the reservation only that we may not yet mention 
the name of the designer. 

The ship is to have six boilers only, each 13 ft. 6 in. 
in diameter, and worked at 451b. The ship is to have 
a pair of paddle-wheels, 32 ft. in diameter, driven at 


a day, or 162 knots 


from 25 to 30 revolutions per minute by a pair of 


diagonal compound engines. ‘The high-pressure eylin- 
ders are to be SO in. in diameter, and the low-pressure 
eylinders 160 in., the stroke being 9 ft. With a cut 
off at half stroke in the smaller eylinders, this would 
give an eight-fold expansion ; and when the initial pres- 
sure of the steam, 45 Ib., is considered, there is no 
doubt that the rate of fuel-consumption per horse 
power would be low. It is, indeed, expected that L000 
tons of coal would suffice for the voyage, a quantity 
equal to but little more than 2 lb. per horse power per 


hour for 6000 indicated horse power for seven and a half 
The ships are intended to carry 1000 tons of 


days. 
freight, in addition to coal, the total weight of the hull, 
masts, engines, and boilers, on a 15 ft. 6 in. draught, 
being 3900 tons, while the total displacement, with 
1000 tons of cargo and 1000 tons of coal, on a draught 
of 21 ft. 3 in., would be 5900 tons. 

The ships are intended to earry each 170 first-class, 
170 second-class, and 500 third-class passengers. ‘T'wo 
complete stories of cabins are to be raised above the 


main deck, the upper story being of the full width of 


the hull, and overhanging the story next beneath it, so 
as to leave a covered promenade along each side of the 
main deck. Ships of this construction have been em- 
ployed for a long time, and with success, upon the 
Pacific, between Panama and Valparaiso, and it is be- 
lieved that they are every way suited to the stormy 
Atlantic as well. 


THE STEAMSHIP NAPOLEON IIL. 

Tue steamship Napoleon ILI. was to have been not 
only the largest, but the finest and fastest ship of the 
French Transatlantic Steam Company. She was de- 
signed by their engineers, and was constructed by the 
Thames [ronworks Company, and engined by Messrs. 
Ravenhill, Salkeld and Co. ‘The plans were examined 
by one firm in the north, who found the calculated 
displacement nearly or quite one thousand tons less 
than the quantities given in the plans would require. 
The vessel was finally contracted for at, we believe, 
128,0002., but with considerable loss to the contractors, 
and she has fallen sadly short of what was expected 
from her in speed. Her displacement was found to 
be greater than had been calculated, and so much so 
that after her engines were in; they had to be raised, 
bodily, to give less immersion to the paddles. It is 
probable that she will now be altered to a screw. 
Admiral Paris, of the French Navy, has pressed upon 


the French Transatlantic Company the importance of 


adopting twin screws for this and all the other paddle 
ships of the company’s line, and we are glad to know 
that Mr. Penn has made the same recommendation. 


Mazaline, of 


These ships are not of 
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ACCIDENTS ON INDIAN RAILWAYS. 

From the note by. Captain E, C. 8. Williams on the 
annual returns of the number and nature of accidents, 
and of injuries to life and limb, which have occurred 
on all the railways open for traffic in India during the 
year 1865, the following information has been con- 
densed. ‘These returns are now compiled in a very 
comprehensive form, very similar to those adopted in 
this country by the Board of Trade, and thus a com- 
parison may be made with similar returns for this 
country. An attempt has, for the first time, in the 
present report been made to show the accidents to 
passenger: trains separately ; and although the results 
cannot be relied on as being strictly correct, it shows 
an evident desire to make these returns more complete 
than heretofore, and we have no doubt that it will be 
found practicable still further to improve their forms in 
future years. 

During the year 1865 there were 284 accidents to 
trains on 3153 miles of open line, against 345 acci- 
dents on 2699 miles in 1864. ‘This decrease is very 
satisfactory, especially as respects the Bombay lines, 
on which, with an increased length open of 17 per 
cent., the number of accidents decreased 37 per cent. 
On the Madras lines the number of accidents was, as 
heretofore, remarkably small—only 5. On the Bengal 
lines the decrease in the number was 4 per cent. 
against an increase of open mileage of 17 per cent., 
and of train mileage of 23 per cent. The number of 
collisions had risen from 57 in 1864 to 838 in 1865. 
The increase occurred almost entirely on the East 
Indian Railway, on which line the collisions were half 
as many again in 1865 as in 1864. But the number 
of trains “ getting off their proper line,” and of cases 
of “ running over cattle,” had fallen from 167 to 110, 
and from 47 to 18 respectively. Cases of “ fire” were 
confined to the North-Westeru Division of the East 
Indian Railway (on which wood fuel was chiefly used) 
and to the Bombay lines ; but on these latter there has 
been a diminution from 23 in 1864 to 14 im 1865, 
ascribed to the extended introduction of covered 
wagons for carrying cotton, to the greatly increased 
use of coke, which gives out less sparks, and to tle 
custom that prevails now of invariably placing several 
wagous (even running empties for the purpose, if none 
others are available) between the engine and cotton 
wagons. 

Turning to accidents to persons, there were, in all, 
316 persous killed or injured against 256 in 1864, .e., 
there was an increase in number of 20 per cent., 
while the open mileage was increased 17 per cent. 
The increase in number is the more remarkable as the 
accidents to trains, &c., decreased by upwards of 17 
per cent. There were fewer passengers aflected from 
causes beyond their own control, and far more ser- 
vants of companies; the increase of casualties among 
the latter class was chiefly due to two serious colli- 
sions on the Madras Railway. ‘Travellers on the 
Madras railways continue to enjoy perfect immunity. 
The actual number of passengers aflected from causes 
beyond their own control on all Indian railways was 
tS, of whom 18 were killed and 30 injured. Eighteen 
passengers were victims to their own imprudence or 
misconduct, and of these 9 were killed and 9 injured. 
Nearly the whole of these accidents happened to 
natives in attempting to get in or out of trains in 
motion, or from falling out of trains or off platforms, 
and so being run over. 

Out of 49,398 servants employed on all lines, 96 
were killed and 97 injured, or 193 in all, against 147 
in 1864, with about the same number of servants. 
Of these casualties, 136, or 1 in 363, occurred in 1865 
through incaution or misconduct; 42 were killed or 
injured in attempting to get upon or off, or falling 
from, engines or carriages in motion; and 52 were 
run over or struck whilst incautiously crossing, stand- 
ing, or walking upon the line. 

Amongst persons, neither passengers nor servants, 
there were 57 casualties, of which 46 were fatal. In 
1864 there were only 36 casualties of this class. By 
far the larger number of these were trespassers, of 
whom 30 were killed. 

There were 284 accidents to trains, in which 32 
persons were killed and 67 injured, or the killed and 
injured by accidents to trains, &c., amounted only to 
99 out of 316—the total number of casualties from 
all causes. . 

A very large increase in the number of accidents 
arising from defects in the rolling stock is observable 
on the Kast Indian and Great Indian Peninsula Rail- 
ways, and the number of accidents—5 1—due to a de- 
fective condition of the road and fences, especially on 
the latter line, is still large. As many as 77 accidents 
were caused by the negligence of pointsmen, of which 
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no less than 62 took place on the East Indian Railway. 
The numbers of cases in which the locomotive and 
traffic departments of the East Indian Railway were at 
fault are large compared with other lines. Of the 
total number of accidents on all lines, 61 are classed 
as “ unavoidable or not accounted for,”’ and one as due 
to malice, but 46 cases of fire are included amongst 
these. 

With reference to passenger trains only, there 
were 33 accidents in all, of which only 7 (including 4 
case of fire) were not preventible. There were 24 
collisions, of which 9 were due to pointsmen, and 8 to 
the fault of the traffic department. Altogether, in the 
accidents to passenger trains, 16 passengers were 
killed, and 30 passengers and 3 servants were in- 
jured. ; Ag 

Appended to these papers are six statements, giving 
in detail the information above noticed, and in addition 
a summary of the accidents for each presidency, and a 
comparison of the number of passengers and the 
open and train mileage, from which it would appear 
that there was a great falling off in the number of 
passengers on the Bombay railways in 1865, which was 
due to an enhancement of fares on the Great Indian 
Peninsula Railway, which, though remunerative to the 
company, made the numbers less by half a million in 
1865 than in 1864. ‘The traflic on the Sind Railway 
was stationary in these two years, so that the Bombay, 
Baroda, and Central India line was the only one which 
showed a developed traffic. A satisfactory feature of 
the traffic on the Madras railways is the increased 
number of passengers per mile open. The diminution 
in this respect on the Bengal and Bombay lines may 
be accounted for, to some extent, by the less thickly 
populated tracts traversed by the two chief lines on 
each side of India as they penetrate further into the 
country ; but the increased fares on the Great Indian 
Peninsula Railway are responsible for upwards of half 
the falling off on the Bombay lines. 

The following Table gives a comparison, as far as can 
be obtained from the respective returns, of the number 
of persons killed and injured from all causes on all the 
oe open for traffic in the United Kingdom and in 
India respectively, during the year ending 31st Decem- 
ber, 1865 : 


















































England. India 
Description of Persons, |— : < Jeo IROSEE 
Killed.| Injured. | Killed.| Injured. 

Passengers killed or injured 
from causes beyond their 
own control, viz. : x 

From accidents to trains...) 22 1034 17 30 

From other causes 1 eee sas 

THR ss oie el 1034 18 30 

Passengers killed or in- 
jured owing to their 13 5 9 9 
own misconduct or 
want of caution ... 

Total number of passen- ) : . ms 
gers killed or injured }| 36 1039 27 9 
from all causes... 5 

Servants of company 
killed or injured from 28 69 18 39 
causes beyond their 
own control ... . 

Servants of company 
killed or injured owing 94 14 78 58 
totheir own misconduct 
or want of caution... 

Other persons crossing at ) 9 1 6 .. 
level crossings ... § as 

Trespassers ... «. «| 43 71 20 4 

se » 0 

ee acu = 

Miscellaneous ... «.. +. 8 2 10 7 

Grand total ...} 221 1182 169 147 
miles. miles. 

Length of railway open) 2 929 B15: 

5 oF 3,288 53 
on 31st December, 1865 § : 13,28 ss 

Number of passengers...) 251,762,715 13,196,684 





Statement showing the number of accidents to trains in the 
United Kingdom and India, and the number of persons killed 
and injured thereby, during the year ending 31st December, 
1865: 




















} England. India. 
I ; 
| Killed.| Injured. | Killed.| Injured. 
Number of passengers | 22 1034 17 30 
Number of servants of) 26 71 13 37 
companies eee oe | 
Other persons ... +. ee 1 1 2 Pree 
_ re oo 19 1106 32 67 
EE ———— 
Number of accidents 112 284 
Train mileage 139,527,127 | 9,400,823 
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RAISING SUNKEN VESSELS. 

Tue raising of the steamer London, which had been sunk in 
the river Tay, in the autumn of 1865, was lately made the oc- 
casion for an article ina contemporary, wherein the whole credit 
of the work was virtually given to an engineer who Lad under- 
taken the task, but had been compelled to abandon it, and 
wherein also the whole operation was pronounced to be far in- 
ferior in engineering merit to the raising of the French steamer 
La Seine. We think it but doing justice to the skill and per- 
severance displayed by Mr. Henry Gourlay to state that he de- 
serves the sole credit of raising the London. Mr. Page had con- 
tracted with the owners to raise the ship, and he had a wooden 
shield constructed to cover the great wound made in her side by 
the Harvest Queen, by which ship she was run down. This 
shield was of the kind so often employed in similar cases, and it 
was arranged to pump out the vessel in the ordinary manner. 
But when it was attempted to float her by these means, it was 
found that she made water faster than it could be pumped out. 
Mr. Page’s contract time had expired, and he thus found him- 
self compelled to abandon the attempt; and although it may be 
quite reasonable to believe that, with a further opportunity, he 
would have been more successful, it is not the less true that the 
ship was not raised, and all that had been done proved abortive. 

Mr. Gourlay took the work in hand in September last. His 
first idea was to lift the vessel by chains, but he convinced him- 
self after one or two examinations that it would be still possible 
to lift the vessel by pumping. Her total weight, with engines, 
&ec., was 550 tons, and he estimated the leakage at 1000 tons 
an hour. As Mr. Page’s shield extended only to the main deck, 
Mr. Gourlay determined to add another extending 1 ft. above 
the bulwarks, and to carry up the bulwarks, all around, to this 
height by planking. ‘The upper shield over the lower one is 
roughly shown in the annexed cut. With two of Gwynne and 
Co.’s 12 in. and one of his 9 in. pumps, it was then attempted 
to clear the ship of water at low tide. The leakage proved, 
however, greater than had been expected, and there was not 
time enough at low water to lift the vessel before the tide again 
rushed in and filled the enclosed space formed by the raised 
bulwarks, 














Mr. Gourlay then had all the works under water again gone 
over, the shields tightened, and he added another of Gwynne’s 
9-inch pumps, giving a total delivering power of 35 tons of 
water per minute. Another attempt was made on the 22nd of 
December, the shortest day of the year, and, as our readers know, 
with success. The ship floated, and was taken up to Dundee. 
She went into the graving-dock only on Tuesday last, the 19th 
instant, it being her first opportunity for entering the dock, and 
it was found that she had sustained no further injury than was 
at first seen. The engines have been mostly removed, and for- 
tunately the working parts, which were well supplied with 
oil and tallow only a very short time before the vessel went 
down, are all found to be in good order. 

The whole operation was successful because of careful detail 
in the arrangements, rather than from any novelty or especial 
boldness of the general plan of raising the ship. 


TELEGRAPHIC CommuNIcATION To CumInA.—The telegraph 
and courier service to China vié Kiachta is reopened. This 
line conveys messages from London to Tien-tsin, the seaport of 
Pekin, in twelve days, whence they are despatched to any port 
in China. The cost of a message of twenty words is 4J. 7s. 6d., 
and the London agency is the London and China Telegraph 
office, Cowper’s-court, Cornhill. 

Tut Croron Aquepuct.—The revenue derived from the 
Croton Aqueduct which furnishes water to New York, amounted 
in 1865-6 to 1,113,203 dols. The death rate of New York in 
1865 was 1 in 33, 

RAILWAY ProGreEss.—The number of passengers carried 
by the Lancashire and Yorkshire Railway Company in 1860 was 
7,000,000, and in 1866 10,000,00, showing an increase of 40 per 
cent. In the same period the goods traffic of the same company 
increased 28 per cent., and the coal traffic $3 per cent. In the 
six years the company had to expend 621,000/, in the acquisi- 
tion of additional rolling stock, and 829,0002. on the enlargement 
of stations. 

IntIMIDATION.—A workman was brought up on remand, on 
Tuesday, at the ‘Thames Police Court, and received from Mr. 
Partridge a sentence of three months’ imprisonment for intimi- 
dating other workmen who had accepted a reduction of pay at 
the works of the London Engineering and Iron Shipbuilding 
Company at Poplar. Hf 

VENICE.—Projects are under consideration for restoring to 
Venice some of its old importance, by the execution of various 
public works. 

Tue Dusiiw Waterworks.—The great reservoir at Round- 
wood has shown signs of failure, and Government have called in 
two eminent engineers to examine it. ‘Their report is encourag- 
ing, however, and it is believed that the fault will soon be made 
good. 

THe PanuserR Gun.—One of Major Pallise r‘s12 ton 
rifle guns, of which 10 tons are cast-iron cast around 23 tons of 
coiled hoops, has been proved at Woolwich with 55 Ib. of powder 
and a 250 1b. shot. It is proposed to convert all the existing 





32 pounders into 64 pounders upon this principle. 





HOWARD’S WATER-TUBE BOILER. 

WE noticed, a few weeks ago (vide page 57 of the present 
volume), a form of water-tube boiler possessing many points of 
excellence, which has been patented and is now being in- 
troduced by Messrs. J. and F. Howard, of Bedford; and 
we now give, on page 182, an engraving of one of these 
boilers, which has been made by the above firm for the 
Paris Exhibition. The boiler in question consists of fifty-four 
vertical wrought-iron tubes, each 7 in. in diameter by 4 ft. 6 in. 
long, welded up at their upper ends, and jointed at their lower 
ends to transverse cast-iron pipes, 9in. in diameter and {in. 
thick. The small diameter of these tubes renders them 
capable of resisting a very high pressure, and the boiler 
formed by them is, therefore, am exceedingly safe one. In 
order to form the connexion between the vertical and 
the transverse pipes, the former’ have flanges cast on them, 
each wrought pipe projecting below its flange, and entering into 
a corresponding groove formed in the flange on the transverse 
pipe, and containing an india-rubber ring. The shape of the 
flanges will be seen from the plan, Fig. 4, and the bolts for 
tightening up the joints take into wrought-iron nuts placed in 
recesses cast in beneath the transverse pipe flanges to receive 
them. 

The vertical pipes are disposed in nine rows, six in each row, 
as shown in Fig. 4, and their arrangement is such that the 
pipes in one row come opposite the intervals between those of 
the adjoining rows, and are thus more thoroughly exposed to 
the passing gases. ‘The transverse pipes are connected with each 
other by their alternate ends, and, as will be seen from Figs. 3 
and 4, they are arranged in three groups, three in each group. 
The spaces between the transverse pipes are filled in with cast- 
iron plates resting upon flanges cast upon the pipes, these plates 
forming the floor of the heating chamber in which the vertical 
pipes are situated, and leaving the whole of the under sides of 
the transverse pipes exposed to the action of the gases passing 
along the lower flue, as will be described presently. 


Within each vertical tube is placed a smaller tube of thin gal- 
vanised sheet iron, this tube being notched at its lower end, and 
resting upon the bottom of the transverse tube to which the 
vertical tube is jointed. The arrangement will be seen from 
Vig. 8. The inner tubes just mentioned extend upwards to just 
below the water line, and near their upper ends they have slots 
cut in them, so that in the event of the water in the boiler be- 
coming low, the circulation of the water would not be interfered 
with, a downward current still flowing through each inner tube, 
and a corresponding upward current rising between them and 
the main tubes, communication between the interior of the inner 
tubes and the spaces surrounding them being afforded by the 
slots. The arrangement is found to act exceedingly well, and to 
keep the vertical tubes quite clear of scale. 

The steam is drawn from the vertical tubes by short pipes 
which communicate with larger transverse pipes carried across 
the top of the boiler, the pipes themselves communicating with a 
cast-iron pipe carried longitudinally along one side of the top of 
the boiler, and fitted with the safety and steam-stop valves. 
The water level is intended to be about 18 in. from the top of 
the vertical tubes, but it is one of the advantages possessed by 
this boiler, that it permits the water level to vary considerably 
without being liable to be injured. 

As will be seen by Figs. 2, 3, and 4, the vertical tubes are 
situated in a chamber, at one end of which the firegrate is placed. 
The sides of this chamber consist of brickwork, whilst the top 
is formed of zast-iron plates, covered with sand, and the bottom 
of the plates placed between the transverse pipes, as previously 
mentioned, and of those pipes themselves. ‘The top plates are 
arranged so that they are readily removable for giving access to 
the tubes, and from the manner in which the latter are connected 
to the transverse pipes, they can then be readily removed for 
tlhe purposes of cleaning or renewal, 

The firegrate, which is placed as shown in Figs. 3 and 4, is 
in the case of the boiler which we are describing 5 ft. 4 in. wide 
by 3 ft. long, this length not including the dead-plate, which is 
itself 2ft. long. ‘The fireplace has an arched crown lined 
with firebrick, and it is furnished with two doors for the intro- 
duction of fuel. The top of the opening leading from the fire- 
place to the chamber containing the tubes is considerably below 
the tops of the latter; and the upper parts of the tubes are 
further protected from the intense action of the flame by hang- 
ing screens placed ut intervals, as shown in Fig. 3. The pro- 
ducts of combustion after traversing the chamber containing the 
vertical tubes are led down into one of the flues passing 
longitudinally beneath the transverse tubes. From this flue they 
pass into the other lower flue, and thence into the chimney. 
he arrangement of the flues will be readily understood by an 
inspection of Figs. 2, 3, and 4, Access to the lower flues for 
the purposes of cleaning, &c., is given by a door communicating 
with the ashpit, as shown in Fig. 3. The front of the boiler set- 
ting is covered by a casting, as shown in Fig. 1, thus giving the 
whole a very neat appearance and furnishing a convenient at- 
tachment for the various fittings. 

Messrs. Howard have now had one of these boilers at work 
for some months at their works at Bedford, where they have 
found it give exceedingly satisfactory results. An excellent 
circulation is maintained in the boiler, and the feed water being 
admitted into the transverse tube which is furthest from the 
fire, it is heated gradually. ‘The boiler furnishes very dry steam, 
the upper portions of the vertical tubes really forming a super- 
heating arrangement, and steam can be got up in it with great 
rapidity. We have ourselves seen steam raised to a pressure 
of 75 1b. in twenty minutes, from cold water, in the bowler now 
at work at Bedford, the boiler and setting being quite cold at 
the time that the fire was lit. We gave in our former article, 
to which we have already referred, the results of some experi- 
ments made to test the comparative efficiency of this boiler, 
and it will therefore be unnecessary that we should repeat them 
here. We may, however, remark that they were very satisfac- 
tory. Altogether the boiler is one which possesses very many 
good points, not the least of which are its safety, to which we 
have already alluded, the cheapness with which it can be con- 
structed, and the ease with which the parts can be repaired or 
renewed, 
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HOWARD’S WATER-TUBE BOILER FOR THE PARIS EXHIBITION. 
BY MESSRS. JAMES AND FREDERICK HOWARD, BEDFORD. 
(For Description, see preceding Page.) 
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PUDDLING FURNACE AND BOILER AT THE HARTFORD IRONWORKS, OLDHAM. 
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THE utilisation of the waste heat from furnaces for puddling, 
welding, and other, metallurgical operations 1s a problem which 
is receiving more and more close attention on the part of engi- 
neers and forge managers, in the same degree as the rising value 
of coal and the keener competition in the iron market make 
economy of fuel more imperative every day. ‘To use the waste 
heat of a furnace for raising steam was the only way of econo- 
mising fuel in the forge practically introduced before the regene- 
rative furnace came into use; and even at this present moment 
it appears doubtful whether, in a forge erected on a large scale, it 
would be better to have all its furnaces regenerative, and all its 
boilers heated by gas from the Siemens generators direct, or 
whether it would be preferable to have some furnaces fitted with 
boilers, and only have a limited number of regenerative furnaces 
without boilers. » Like many other questions of an entirely prac- 
tical nature, this cannot be solved by argument a priori, but 
must simply be tried in practice, and the results must be noted 
as soon as they are sufficiently marked to allow of a conclusion 
being drawn from them. We are glad to notice the fact that 
such comparative trials are now going on in different iron and 
steel works in this country, which have both kinds of furnaces 
in operation. The details of construction and arrangement of 
boilers utilising waste heat, present many difficulties and incon- 
veniences, and we therefore draw the attention of our readers to 
a system of construction adopted in the works of Messrs. Platt 
Brothers, in Oldham, which has proved highly successful in 
practice. The figures 1, 2, and 3, above given, respectively 
represent a puddling furnace in longitudinal section, in’sectional 
plan, and in a cross section through the grate... The boiler is of 
a length not much exceeding the length of the furnace; on the 
top of which it is mounted. The boiler and the flue surround- 
ing its lower portion rest upon a pair of cast-iron girders car- 
ried on four columns of cast iron, esitirely independent of the 
structure of the furnace itself, so that the latter is not strained 
by the weight of the boiler and its accessories; and in case of 
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necessity, the furnace can be removed ang reset under the boiler 


without disturbing the hatter. The boiler is made by Messrs. D. 
Adamson and Co., of Newton Moor Works. It is of the double- 
flue Cornish type, 17 ft. in length and 6 ft. in outer diameter, with 
flues of 2 ft. 3 in. diameter, made on Mr. Adamson’s flanged seam 
principle. The outer shell of the boiler is made of Bessemer 
steel plates, ,°, in. thick, and the flues are wrought iron, { in. in 
thickness, the plates being welded longitudinally, and flanged 
out afterwards. The working pressure of the boiler is 100 |b. 
on the square inch, and for the mode of its construction we refer 
our readers to our article on boiler-making on page 10 of the 
present volume of ENGINEERING. The current of the furnace 
yases, after having passed the bridge of the furnace, takes its 
way up through the vertical flue, A, Figs, 1 and 2, from which 
it enters two horizontal passages, the one, B', of a very limited 
sectional area, leading to the flues outside the boiler, B B, sepa- 
rated in the middle by a partition round which the current turns 
at C. The second horizontal passage, leading from the vertical 
flue, A, through the interior circular flues of the boiler, is shown 
at D, Fig. 1. The boiler flue is lined with fire-bricks for a short 
distance of its length, and’it passes the currents into an elbow 
flue or pocket, F’, placed outside the boiler. This elbow flue 
forins the passage for the furnace gases into the return flue, E, 
which leads to a down flue, G (Fig. 2), at the end of the furnace 
and parallel with the flue, A. ‘The flue, G, also receives the 
gases from the outer return flue, B, through an opening behind 
B' (Fig. 1), and this flue takes the entire-products of combustion 
to a large chimney common to several furnaces, _ The brickwork 
forming the outer flues of the boiler, B B, is carried in a wrought- 
iron casing supported upon the girders. which carry the bviler 
itself. It was preferred to put the elbow flue, F, outside the 
boiler, in order to get a simpler and stronger form for the boiler 
itself. ‘This elbow flue was lined with -bricks, after some 
experience had shown this to be durable... There are eight or 








ten boilers of the kind described already at work in the forge of 








the Hartford Ironworks, Oldham, and the same construction 
is to be adopted throughout, as soon as the other boilers now in 
existence require renewal. The new boilers make steam very 
freely and abundantly, there being a;considerable increase of 
steam power available at the forge since their introduction, the 
same number of furnaces being employed, and of.course without 
any increased consumption of fuel. The greatest advantage 
afforded. by this arrangement, however, is the convenient position 
of the boilers, the latter — up no space otherwise unoccupied 
in the forge, and leaving all passages between the furnaces 
entirely free and clear. 


Mr. ArcaiBaLp Sturrock.—On Saturday afternoon last, 
representatives from the metropolis aud'the chief stations of the 
Great Northern Railway system met at the company’s extensive 
works at, Doncaster, to present a set of plate, valued at 200, to 
Mr. Archibald Sturrock, who retired from the office of engineer 
in December. The presentation was made in the erecting shop 
and, besides about 2000 of the workmen present, the heads o 
departments at London, Peterborough, Leeds, York, —— 
ham, and other towns attended. The presentation was inade by 
Mr. Budge, of the locomotive department, London, and Mr. 
Sturrock, in acknowledging the compliment paid his, reviewed 
the great advance made by the company during the time he had 
been the engineer. From a few engines and vehicles the num- 
ber had been’ increased to hundreds of engines and 10,000 
vehicles, and-from a dividend of 1 and 14 per cent. to 6 per 
cent. After the presentation a public-lunch took place, under 
the presidency of the present head engineer, Mr. Stirling; Mr. 
Budge ‘and Captain M‘Culluch, of York, occupying the vice- 
chairs. Mr. Sturrock has been seventeen years in the oy = 
ment ‘of the company, was captain of.the volunteers of the 
company’s workmen at Doncaster, and at all times had paid the 
deepest interest to the welfare of the men. 






























RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1622, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Philo Reming- 
ton, Samuel Remington, and Eliphalet Remington, of 
llion, U.S., an arrangement of breech-loading firearms, 
which could scarcely be described without the aid of 
drawings. 

(No. 1623, 2s. 2d.) Walter Knaggs, of 5, Euston- 
grove, patents apparatus and processes for the purifi- 
cation of sugar. This specification will be of interest 
to those engaged in the sugar manufacture. 

(No. 1627, 1s.) 

Wigmore-street, patents improvements in the « 
struction of fluid compasses. 

(No. 1628, 4d.) Benjamin Franklin Stevens, of 
Henrietta-strect, Covent-zarden, patents the use of 
mixed steam and gas for heating purposes. 

(No. 1629,.8d.) James Garth Marshall, of Leeds, 
patents arrangements for impregnating fibrous mate- 
rials, prior to their being spun, with liquids or solu- 
tions intenled to act on them chemically, or by simple 
maceration, in order to bleach or cleanse the fibres, 
that a finer yarn may be obtained. 

(No. 1630, 1s. 4d.) William Robertson and James 
Guthrie Orchar, of Dundee, patent the arrangement 
of the “uptake ” mechanism of looms in such a manner 
that both the “drag” uptake are 
effected by one system of parts, whilst at the same 
time either can be brought into action at ’ 

(No. 1631, LOd.) Asa Lees and James Brierley 
Slater, of Lancaster, patent improvements in mould- 
ing machinery ; these consisting in arrangements for 
giving support to the edges of the pattern plates, in ad- 
dition to the central support usually provided. 

(No. 1633, 4d.) William Barrington Brown, of 
Manchester, patents a method of preparing an 
acid oil from seaweed. According to this process, the 
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seaweed—by preference Chondrus crispus and Choudrus 
mammulosus, or carragecn moss d in an iron 
vessel and subjected to the action of high-pressure 
steam for about ten hours. The liquid obtained is 
then removed, and carbonate of lime, or some similar 
pitation of 
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that may be mingled with the oil. 

(No. bl. ) Hlenri Mare Muritz, of 
Birmingh i, Tt ikes a patent for methods of manutac- 
turing the T’s, e1 &e., used 
wrought-iron pipes, 

(No. 1639, 4d.) John Edward Tenn 


Camberwell-crove, patents methods of manufacturing 


ture boiled slow ly to drive off aqueous 
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pigments from the condensed fumes of Jead from lead 
furnaces or sublimated lead. 

(No. 1642, 4d.) Alfred Paraf, of Manchester, takes 
a patent for a method of rendering 
available for use in dyeing and printing processes, 
dissolving it in glycerine. 

(No. 1644, 8d.) Felix Benjamin Lucas, of Paris, 
patents a method of securing the nuts of bolts by keys 
placed in keyways, cut partly in the former and partly 
in the latter. This, we beli ve, is not new. 

(No. 1646, 4d.) Franeis John Bolton, of 13, Bruton- 
street, takes a patent for a code of signals to be used 
for facilitating the transmission of messages by tele- 


arsenious acid 


DN 


graph. 

(No. 1647, 8d.) Thomas Blatch, of Southa npton, 
patents an arrangement of steam engine in which the 
cylinder is slung by trunnions, and is furnished with a 
weighted piston without a rod. The steam is to be 
so admitted to the cylinder as to tend to raise the 
piston towards the upper end, the preponderating 
weight of that end then causing the eylinder to topple 
over, and thus producing rotary motion. The plan, 
through ridiculous, is not new. 

(No. 1649, 4d.) George Tomlinson 
Loughborough-park, patents as a communication from 
Charles McBurney, of Roxburg, U.S., processes for 
utilizing waste vuleanised india-rubber. According 
to this plan, the waste rubber is comminuted, and the 
particles thoroughly ground together, after which they 
are mixed with certain proportions of oil, and subjected 
to the action of a low steam heat. ‘The patent also in- 
cludes methods of using the waste rubber in the manu- 
facture of hard rubber, or vuleanite. 

(No. 1651, 8d.) Adolphe Mironde, of Rouen, takes 
a patent for a method of lighting buoys by the electric 
light. 


Bousfield, of 


William Ralph Hammersley, of 
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(No, 1654, 10d.) David Adam Fyffe, of Glammis, 
patents an arrangement of machinery for manufae- 
turing pulp from sawdust. 

(No. 1657, 4d.) Johannes Mdller, of 8, Shaftes- 
bury-villas, Hornsey-rise, patents processes for ob- 
taining colouring matters from madder root, munjeet, 
and similar roots and plants. 

(No. 1658,10d.) James Abbott, of Jacob-street, 
Dockhead, patents an arrangement of furnace for steam 
boilers. According to this plan, a bridge depends 
from the crown of the furnace nearly.to the surface of 
the fuel, and onthe application of each fresh charge of 
the latter the bridge is pushed back to the rear of the 
erate, and is then, as the fire becomes clear, gradually 
shifted towards the firedoor. The moving of the 
hanging bridge is effected by a hollow screw 
passing along the top of the furnace, this screw having 
air injected into it by means of a steam jet, and the 
air so forced in escaping through holes near the 
inner end of the screw, which communicate with a 
hollow in the hanging bridge when the latter is at the 
rear of the firegrate. An arrangement of rocking 
firebars is also included in the patent. 

(No. 1659, 10d.) William Forgie and John Thorn- 
ton, of Nottingham, take a patent for methods of 
constructing lifeboats. We fear that there is nothing 
either new or practical in this specification. 

(No. 1660, 10d.) Lawrence Hart, sergeant in 
the Royal Engineers, takes a patent fora method of 
constructing rafts for landing or embarking troops or 
passengers, or for saving life at sea. 
~ (No. 1664, 10d.) William Smith, of Nottingham, 
patents machinery to be used in the manufacture of 
trimmings. 

(No. 1666, 4d.) James Parker, of 6, Lilford-road 
Camberwell, patents the arrangement of apparatus for 
propelling vessels, &c., which we described at page 62 
of the present volume. 

(No. 1667, 4d.) Edmund Hunt, of 87, St. Vincent- 
strect, Glasgow, takes a patent for treating difficultly 
soluble gums or resins with an acid or alkaline sub- 
stance which is an oleaginous fluid at any temperature 
below 300°, such, for instance, as oleic acid, carbolic 
acid, &e. The processes patented may be used for 
enabling waste india-rubber to be re-manufactured. 

(No. 1668, Sd.) Charles Alphonse Dufour, of 18, 
Rue de l’Echiquier, Paris, patents a form of metallic 
packing for stutling-boxes, &e. This packing consists 
of a number of conical rings placed in the stufling- 
box, so that their larger and smaller ends alternately 
abut on each other; and it is intended that these rings 
shall be tightened against the sides of the stufling-box 
ind against the rod be packed by end pressure, 
ipplied by means of the gland in the usual way. The 
arrangement closely resembles some plans that have 
been already tried, and we greatly doubt whether it 


to 


would prove etlective. 

(No. 1670, 10d.) Thomas Whitby, of 156, York- 
road, Lambeth, takes a patent for a torm of so-called 
“ spring” for railway and other carriages. According 
to this plan, a corrugated plate is attached to the 
under side of the carriage frame, the convex parts of 
his plate entering into the concave portions of a 
similar plate carried by the axle-boxes. We fear the 
amount of spring action would be exceedingly slight. 

(No. 1671, 4d.) »Edward Peyton, of Birmingham, 
patents the application to a safe of a circular auxiliary 
door, closing an opening large enough to admit a man’s 
arm for the purpose of adjusting additional fastenings 
to the inside of the main door. The auxiliary door 1s 
to be carefully fitted to its opening, and is to be provided 
with an overlapping bead around its edge to prevent 
the introduetion of wedges. There is nothing new in 
the application of a circular door to safes. 

(No. 1672, 10d.) William Eades and William 
Thomas Eades, of Birmingham, patent a neat arrange- 
ment of pulley-block for hoisting purposes. ‘The lift- 
ing chain passes over a grooved pulley as in Weston’s 
blocks, and the pulley has formed in one piece with it 
an internal toothed wheel. The pulley just mentioned 
runs loose on a shaft which is provided with an eccen- 
tric, having fitted around its circumference friction 
rollers, on which a spur-wheel is mounted. ‘This spur- 
wheel has one less tooth than the internal wheel with 
which it gears, and it is prevented from revolving by a 
plate fixed to it, this plate, however, not preventing it 
from being earried round by the eccentric. The action 
if this arrangement is such that as the eccentric re- 
volves the aunular wheel is shifted forward, one tooth 
at a revolution, and a hoisting motion is thus given to 
the chain passing over the pulley of which the annular 
forms part. The eccentric shaft 1s driven by means ofa 
grooved pulley and hand-chain, and the hoisting-chain, 
which merely passes once over its pulley, is provided 





with a hook at each end, so that these hooks may be 
used alternately, if desired. 

(No. 1673.) Charles de Grelle, of Basinghall-street, 
patents, as a communication from Antoine Cuttier, of 
Brussels, machinery for cutting, grinding, and polish- 
ing glass articles. 

(No. 1674, 6d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of John Henry 
Berhens, Henry Curtis Dart, and Edward Dart, of 
New York, U.S., a form of rotary engine, available 
also asa pump. ‘The construction of this engine could 
searcely be clearly described without the aid of draw- 
ings. 

(No. 1677, 4s. 6d.) Thomas Dunn, of Pendleton, 
takes a patent for various forms of machine tools. 
This patent includes a form of duplex lathe for turning 
railway axles, in which two axles are mounted parallel 
to each other, and are acted upon simultaneously by 
four tools carried by four slide-rests. The rests forming 
the pair at each end of the lathe are connected so that 
the tools carried by them move together, and these 
tools therefore having been once properly set with 
regard to their respective axles, it is oe necessary to 
guide one of the tools to turn the journals of the two 
axles simultaneously. The patent also embraces whceel- 
turning and tyre-boring lathes constructed on the same 
principle as that just described, as well as machines 
for cutting and shaping metals, shearing machines, and 
the application of a hand-crane to lathes. This speci- 
fication will be of considerable interest to tool-makers ; 
but a description of the various machines included in 
it would occupy more space than we can devote to it 
here. 

(No. 1679, 8d.) Peter Barlow, of New-street, 
Vincent-square, takes a patent for so constructing the 
dial-plates of clocks and watches that the time is shown 
by two sets of figures, of which one figure, showing 
the last hour, and another giving the number of minutes 
past that hour, are only visible at once. ‘The time is 
thus shown on the dial as 3.30, 4.10, and so on. 

(No. 1680, 4d.) Alfred Lee, of Bradford, patents 
methods of preparing fibrous substances for dyeing, by 
steaming them under pressure, instead of boiling them 
in open vessels as usual, 

(No. 1681, 1s. 10d.) Henry Hill, of Nottingham, 
takes a patent for an arrangement for working railway 
signals and switches. The levers are provided with 
a locking arrangement, consisting of slotted plates, 
through which the levers pass, the slots being so formed 
that when any lever is moved over it shifts the plates 
and “locks” any of the other levers which it would 
be dangerous to move at the same time. An arrange- 
ment of locking plates, very similar to this, if not pre- 
cisely identical with it, has been proposed before. 

(No. 1682, 8d.) William Poupard, of Blackfriars- 
road, patents a method of constructing coal-screens 
with the bars of a zigzag or serpentine form, instead of 
straight as usual. 

(No. 1683, Sd.) Thomas Smith Hudson, of Mas- 
sachusetts, U.S., patents apparatus for printing sur- 
faces, or cancelling revenue or other stamps. 

(No. 1684, 8d.) William Welbourne, of Preston, 
takes a patent for a method of constructing cannisters 
so that the substances contained in them can be re- 
moved from: tlie bottom. 

(No. 1687, 1s. 10d.) Edward Gorrard Fitton, of 
Leeds, patents various improvements in flax-spinning 
machinery, which could not be described without the 
aid of drawings. 

(No. 1688, 8d.) Clinton Edgeumb Brooman, of 
166, Fleet-street, patents as a communication from 
Chretien Goynaud and Jacques Eugéne Dollier, of 
Paris, various forms of padlocks, these locks being 
constructed in two parts, attached one to each part of 
the object to be fastened. 

(No. 1689, 6d.) Clinton Edgeumb Brooman, of 
166, Fleet-street, patents, as the agent of Henry ‘Titus, 
of New York, a form of wood screw, in which the 
underside of the head is made so that the latter can 
cut a countersink for itself in the wood into which the 
screw is driven. 

(No. 1692, 1s.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of William Murphy, 
of Paris, Canada West, an arrangement of spirit 
meter which it would require the aid of drawings to 
describe. 

(No. 1693, 1s. 2d.) Gaston Charles Auge, Marquis 
of Auxy, of Ergie Frasnes, Belgium, takes a patent 
for storing corn, or similar materials, in cylinders 
which are arranged so that they can be turned on 
horizontal axes. We see nothing very new in the 
arrangements proposed. 

(No. 1694, 2s.) Edward Field and Francis Wise, 
of Chandos -chambers, jpatent various methods of 
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applying pendant water tubes to steam boilers, these 
tubes being, by preference, those generally known as 
the “ Field” tubes. According to one plan, the tubes 
are applied to the under side of an ordinary egg-ended 
boiler, the latter being seated in an inclined position, 
so that all sediment is carried down to one end, from 
which it may be blown off; a cheap and effective boiler 
js thus formed. In another arrangement included in 
the patent, the tubes are fitted to the crown of the in- 
ternal firebox of a vertical boiler, and the firebox is 
divided vertically by a cast-iron hollow bridge extend- 
ing nearly its whole height. The firegrate is placed 
on one side of the bridge, and the products of com- 
bustion, after passing over the bridge, are withdrawn 
from the other side. 

(No. 1699, 1s. 4d.) Charles Peachey Holliss, of 
Clapham-rise, patents methods of applying india-rub- 
ber or other elastic material to the axles, springs, &c., 
of railway or other carriages, and to rails, sleepers, 
&c., with a view of preventing noise and vibration. 
Some of the methods proposed have been previously 
patented. 

(No. 1700, 8d.) William Buckley, of Neepsend, 
Sheffield, and Levi Smith, of Oughtibridge, Ecclesfield, 
patent a form of piston packing, in which a spiral 
spring bent into an‘ annular form, is placed round 
inside the packing-rings for the purpose of expand- 
ing them. 

(No. 1701, 1s. 4d.) John Milron, of Edinburgh, 
patents an arrangement of excavating machinery 
suitable for sinking foundations, &e. According to 
this plan, a frame furnished with a number of spades, 
hinged around its lower circumference, is sunk in the 
material to be excavated. ‘The spades are in a verti- 
cal position whilst the frame is being sunk, and they 
are afterwards turned inwards so as to form the bot- 
tom of the frame, which can then be raised with the 
enclosed material. 

(No. 1703, 4d.) William Robert Lake, of 8, 
Southampton-buildings, patents, as the agent of Wil- 
liam Bell, Thomas Mara Fell, and Ambrose George 
Fell, of New York, methods of manufacturing white- 
lead. 

(No. 1706, 10d.) Edward Ambrose, of Holloway, 
patents machinery for making Venetian blinds and 
fittings. 

(No. 1707.) Henry Medlock, of 22, Tavistock- 
square, and William Bailey, of Wolverhampton, patent 
a method of preserving animal substances by coating 
them with a mixture of gelatine and bisulphite of 
lime. 

(No. 1712,8d.) William Holborne Fyfe, of Greenock, 
yatents, as a communication from Robert Loudon 
Walker of Globe Village, Massachusetts, U.S., an ar- 
rangement of brick-making machinery, in which the 
clay from the pug-mill is delivered into a horizontal 
tube, in which a piston works, this piston foreing 
the clay through tapered mouthpieces. 

(No. 1715, 10d.) John Henshall, of Ardwick, 
patents a file-cutting machine, in which the cutter- 
holder is raised by a cam, and is then forced down by 
springs, the arrangement being such that the cutter 
vibrates or shakes slightly in the guiding grooves 
after it has entered the blank, and thus “raises” a 
tooth on the top edge of the indentation which it has 
cut. 

(No. 1717, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Henry Seagur 
Lansdell, of New York, apparatus for filling the 
tenders of locomotive engines with water by means of 
a jet of steam supplied from the engine itself. The 
steam jet is applied in very much the same way as in 
the jet pump, of which we gave an illustration on page 
937 of our last volume, and which pump was also 
patented by Mr. Lansdell. The arrangement is placed 
at the base of a water-crane. 

(No. 1718, 4d.) James Baker, of the Army and 
Navy Club, Pall-mall, patents methods of constructing 
thermo-electric batteries and engines. The arrange- 
ments proposed could not be made clear by a brief 
description. 

(No. 1719, 8d.) William Wyatt, of Bury St. Ed- 
munds, patents machines for screening grain, &c., in 
which arrangements are provided for adjusting the 
apparatus to screen to any desired size. 

(No. 1720, 8d.) Baldwin Fulford Weatherdon, of 
77, Chancery-lane, patents, as the agent of Joseph 
Toth, of Keeskemés, Hungary, arrangements for 
depriving the feed-water for boilers of foreign matters 
by boiling it by the aid of the waste steam, and then 
causing it to traverse a series of cellular gutters, in 
which the solid matters are deposited. ‘The principle 
claimed in this patent is far from new. 

(No. 1722, lUd.) William Edward Gedge, of 
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Southampton-buildings, patents, as the agent of 
Childérie Allain and Jules Trottier,of Paris, methods of 
making metal boxes or cases. 

(No. 1728, 6d.) David Dawson, Dan Dawson, and 
Thomas Broadbent, of Milnsbridge, patent arrange- 
ments for extinguishing fire in steam ships, factories, 
&e., by means of the products of combustion from 
the flues of boilers or other furnaces. The gases are 
to be withdrawn from the flues by the agency of a 
steam jet, and led through pipes to the place at which 
a fire may occur, the gases being in some instances 
passed through a cooling arrangement. We fear that 
there is nothing of any practical value in all this. 

(No. 1724, 1s.) John Henry Johnson, of 47, Lin- 
coln’s-inn-fields, patents, as the agent of Eugene Pierre 
Barrabé, of Paris, improvements in the decorticating 
machinery for which he obtained a patent in December, 
1861. 

(No. 1725, 10d.) Francois Thierry Hubert, of 
Amersham-vale, Deptford, and Henry David Green 
Truscott, of 136, Kast-strect, Walworth, patent ar- 
rangements of telegraphic instruments which could 
not be described without the aid of drawings. 

(No. 1726, 4d.) Clinton Edgeumb Brooman, of 
166, Fleet-street, patents as the agent of Cyprien 
Marie Sessié du Motay and Charles Raphael Marechal, 
junior, of Metz, methods of manufacturing alkaline 
permanganates, 

(No. 1727, 8d.) Samuel Cuneliffe Lister, of Man- 
ningham, patents various improvements in machinery 
for preparing and carding silk waste. This patent in- 
cludes countersinking the necks into the ends of the 
rollers of carding engines to prevent lapping, making 
the drums for preparing silk waste to work with the 
points downwards ; preparing silk waste on pointed 
surfaces before being prepared and combed, manu- 
facturing yarns of silk waste from combed silk fibres, 
treated in a particular manner; and manufacturing 
carded silk yards by first carding the silk fibres in the 
gum, and then carding them after the gum has been 
boiled off. 

(No. 1728, 10d.) Daniel Kinnear Clark, of 11, 
Adam-street, Adelphi, patents an arrangement of loco- 
motive traction engine, which could scarcely be de- 
scribed without the aid of drawings. 


RAILWAY TRAVELLING IN INDIA. 

THE comparative ease and comfort with which we, 
in this country, perform our railway journeys would 
doubtless be presumed by most—excepting those who 
have learned otherwise by sad experience—to be some. 


what similar to railway travelling in any other part of 


the world. In India, however with the exception of the 
carriages and engines, which have been sent out from 
this country, there is nothing to remind one of an 
{nglish railway. It is unnecessary to particularise 
the various incidents of a journey at home, they are 
all too well known to need description ; but turning to 
India, and taking, for instance, the line between Cal- 
cutta and Delhi, the following deseription, which has 
recently appeared in the columns of an Indian journal, 
may tend to dispel any preconceived notion as to 
the excellent manner in which the Indian lines are 
managed and conducted. 

Proceeding to the Calcutta terminus of the East 
Indian Railway, a line 1000 miles in extent, we find a 
wretched little building with brick flooring and no 
punkahs, where tickets are so slowly issued as to 
raise doubts as to how the demands of a Derby-day 
would be discharged. Scores of coolies dash down 
upon our boxes, and, after much altercation, succeed 
in carrying them off. The waiting-rooms resemble 
lock-ups intended for the worst species of pick-pockets, 
and are simply uninhabitable. Parcels’ office, book- 
stalls, refreshment rooms, and other and more neces- 
sary conveniences are wanting. As there is no ac- 
commodation for any class of traveller, the public sit 
and stand about the verandahs and covered ways, 
choking the approaches, thus rendering impossible any 
attempt at order. The railway stalf represented by 
baboos and a few lounging slovenly policemen—there 
are no porters—are swallowed up in the crowd, whilst 
the two English serjeants content themselves with 
keeping the carriage-ways clear. All care appears to 
cease alter the traveller has committed himself to the 
hands of the Kast India Railway. By-and-by the 
steam ferry-boat arrives, bells ring, and the living 
stream pours and crushes down a covered path, which, 
stopping suddenly, leaves some thirty or forty paces 
of open platform, upon which the sun and rain beat 
uninterruptedly, inconveniencing children, delicate 
women, old age, invalids, and what not. We are 
not in the least surprised; thirteen years of neg- 





lect has accustomed us to this sort of thing. Im- 
mediately afterwards the Howrah side of the 
Hooghly is reached, and another uncovered platform 
presents itself; and if the crushing has hitherto been 
excessive, the natives being hustled and driven toge- 
ther like sheep, what shall be said of the scene at the 
Howrah station platform—a narrow stone terrace of 
considerable length, where other crowds of travellers 
are already collected and arriving, shrieking and ges- 
ticulating ? A dense mass of natives, from which 
an Englishman, by pure muscular power, may occa- 
sionally be seen to break, flows onwards, and fills the 
railway carriages to overflowing. Resistance is out of 
the question. The pressure onward and inward to- 
wards the train, by a simple law of gravity, accom- 
plishes the desired end amid cries and protestations, 
and forces the human units into acquiescence and the 
railway carriages. Anything is preferable to being 
left behind, and sueh is the option offered to four-fifths of 
the travelling native rena arr of India. Whether 
the crowd be great or small, we have never known it 
considered necessary, so remarkable is the clasticity 
of the carriages, to afford extra accommodation. 
Nothing is impossible to the policeman’s baton and 
the brutality of a station-master, not even death itself. 
Last year no less than seven or eight corpses, if we 
remember rightly, were taken from the carriages of 
this line alone—victims to a barbarous system of over- 
packing.* How many subsequently die from exhaus- 
tion will never be known. Men and women are often 
so crushed in third-class carriages as to be compelled 
to remain standing for the entire length of a journey, 
sometimes 400 or 500 miles, and at the hottest season 
of the year. Scenes daily occur at our Indian railway 
stations which make an Knglishman’s blood burn with 
shame and anger, not that natives shouid oppress 
natives, but that his countrymen should be guilty of, 
and tolerate in others, acts at once unjust, cowardly, 
and inhuman; for, as the confusion subsides, many 
railway officials may be discerned, some on duty, others 
from the adjoining offices, all connected with the line— 
all supremely indifferent to its proper management— 
all smoking, spitting, and gossiping. 

By the time the train has reached Sahibgunge and 
Jumalpore, this free-and-easy behaviour has passed 
into absolute rowdyism and terrorism. At one station 
some respectable natives, travelling by second class, 
are permitted to be insulted and dragged from their 
carriage by a drunken barrack-serjeant. At another 
villagers who had been forced into intermediate class 
carriagés, in course of being knocked about. by police- 
men, are crying and protesting against being charged 
a fare not voluntarily incurred. Nowhere are the 
natives treated otherwise than as wild beasts. Tickets 
for distances under those paid for are constantly issued 
to the ignorant; and the possession of a small bundle 
too frequently, under threat of arrest, necessitates the 
payment ofa douceur. These, and hundreds of similar 
occurrences, are foreed upon the attention of the most 
unobservant European traveller in the course of a few 
stages. Much remains unseen. With the exception 
of the private rooms of station-masters, generally ex- 
travagantly furnished for men drawing small salaries, 
five stations out of six are filthy and altogether un- 
cared for, useless to the public, and a disgrace to the 
line. Inall the distance between Caleutta and Delhi, 
the railway traveller is only reminded of travelling at 
home by the unbroken absence of every pleasure he 
has been accustomed to associate with that species of 
progression. If he has not suffered personally, or not 
excessively, he has witnessed the sufferings of others 
more poor and humble, and to a right-thinking Eng- 
lishman the difference will not appear very material ; 
he will also have witnessed an amount of neglect of, 
and contempt for, the public such as, we venture to 
assert, was never before exhibited either in England or 
abroad. 





SreaAm Srprrnc.—A_ new company has been formed for 
working a line of steamers from New York to Havre. This com- 
pany has acquired the Arago and the Fulton, as well as two 
iron steamers, the Merrimac and the Mississippi, each of 2500 
tons burthen. ‘These steamers commenced running on Satur- 
day. ‘The Great Eastern will commence ranning (under the 
English flag) in April between New York and Brest. An Ant- 
werp «nd New York line will commence operations towards the 
end of March; it will comprise four first-class steamers of great 
speed. 





* Captain Williams, R.E., Under Secretary to the Govern- 
ment of India in the Public Works Department, in his note on 
the accidents, &e., on Indian railways during the year 1s(4, 
thus referred to this subject: “The number of persons found 
dead in trains is very large, especially in the north-west division 
of the East Indian Railway. These casualties are attributed 
by the railway authorities to the hot winds and great heat, 
and to the pilgrimages to the Ganges being undertaken by per- 





sons physically untit for the fatigue of travelling —Ep. E, 
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SUSPENDED SWING CRANE. 


CONSTRUCTED BY MR. I. FRITZ, ENGINEER, PRAGUE, 
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In the above figures, we illustrate a very convenient arrange- « 
ment of swing crane for use in workshops, warehouses, &c., as 
constructed by Mr. I. Fritze, of Prague, for the workshops of 
the Pardabtz-Reichenberg Railway, in Austria. The crane, 
which is intended for moderate loads, is fixed to the roof so as 
to have the floor of the shop entireiy free and clear, the wind- 
ing gear being at the same time within reach of the workmen 
below, and placed against the side wall of the building (see Fig. 
3). Fig, 1 shows a side view of the crane, and Fig. 2 a sec- 
tional plan. The crane swings on the upper and lower pivots, 
m and n, these being concentric with that portion of the rope 
which lies in a vertical position between the upper and lower 
pulleys, p and g. ‘The crane rope is thereby virtually placed 
in the position of the fixed pillar of the crane, and its position 
remains unchanged, whatever the position given to the jib of 
crane may be. ‘The crane jib allows of being turned round 
almost in a complete circle without interfering with the simul- 
taneous travel of the rope in raising or lowering the load. The 
crane shown in the figures is constructed to carry 20 cwt. 
The position of the rope in the centre line, or axis, of the crane 
forms the striking element in the construction of this crane, and 
there is no doubt that the arrangement is one which would 
prove very convenient in many situations. It would, however, 
we think, be better if the winding barrel and gear were also 
situated overhead, unless, indeed, the crane is required to be 
ylaced near the wall of a building. If placed overhead, the 
visting gear could be worked by a hand rope or chain passing 
over a Y-grooved pulley. 


FRENCH WATER-TUBE BOILER. 

Tue water-tube boiler, of one form of which we herewith 
give an engraving, is one invented by M. Belleville, and which 
is just now attracting some attention in France. M. Belleville 
commenced experimenting on water-tube boilers more than six- 
teen years ago, his first patent for boilers of this class having 
been taken out in August 1850. In his first boilers the tubes 
were made of cast iron; and various forms and thicknesses were 
tried to prevent the fractures which frequently took place. After 
a year’s experiments, however, M. Belleville was led to employ 
wrought-iron tubes, and he accordingly constructed his boilers of 
wrought-iron gas-tubes, which were at that time the only kind 
of wrought-iron tubes readily obtainable in France, the importa- 
tion of English wrought tubes specially intended for use in 
boilers being prohibited. The gas-pipes gave much trouble, 
however, the welds being imperfect, and the pipes splitting under 
the influence of the heat and pressure. In fact when, in 1855, 
the corvette La Biche was fitted with four of M. Belleville’s 
boilers, and made a trial trip between Cherbourg and Brest, one 
of the boilers only remained available during the return voyage, 
the other three having failed successively by the splitting of 
a single tube in each. In 1856, however, the prohibition of the 
importation of English tubes was removed, and from that time 
M. Belleville has employed the lap-welded tubes in his boilers, 
and has found them to answer their purpose perfectly. 

The defects in the constructive materials, however, were not 
the only reasons for the failures attending M. Belleville’s first 
trials. The first boilers were constructed to act on what has been 
termed the principle of ‘‘ instantaneous evaporation ;” the heated 
tubes, which were arranged horizontally above the fire, being 
maintained in a dry state, and the feed water being admitted to 
each of them in drops from a capillary orifice. An ingenious 
arrangement was provided for regulating the amount of feed 
water admitted, so as to maintain a constant pressure in the 
boiler. Under the circumstances above mentioned, the tubes 
were necessarily maintained at a high temperature, which it 
was difficult to regulate ; and when at any time it became neces- 
sary to stop the generation of steam by cutting off the feed, 
they became quickly overheated, and a natural result was the 
rapid destruction of the tubes and the breaking of the joints. 
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These detects caused M. Belleville to abandon the principle 
of instantaneous evaporation, and he next introduced a class of 
steam generators composed of various arrangements of spiral 
tubes disposed above the fire, these tubes receiving the feed 
water at their lower and delivering the steam from their upper 
ends. These boilers were found, however, to have several 
defects; they generated steam irregularly, they did not pro- 
perly utilise the heat of the fire, and their top coils became 
overheated, and consequently they were in their turn abandoned 
for other forms of boiler. Finally, after many trials, M. Belle- 
ville decided upon the. arrangement of boiler which we shall 
now describe, and which is being made by him in three forms, 
these being intended for fixed, portable, and marine purposes 
respectively. 
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The particular boiler shown in our illustration (which is toa 
scale of vs) is one of a class which has been designed by 
M. Belleville for use in boats corresponding to the steam 
launches of our own navy, the order for these boilers having been 
given by M. Dupuy de Léme. The construction of the boiler 
will be readily understood. It consists of a number of hori- 
zontal tubes, a, those forming each vertical series being united 
at their alternate ends by the joint pieces, b. The lower and 
upper ends of each series communicate with the connecting 
pipes, c and d, the feed-water being distributed from the former, 
and the latter receiving the steam generated. Each tube is 
furnished at its end with a plug which is readily removable for 
cleaning purposes, and the whole boiler is enclosed in a casing 
of iron plates with firebrick between them, this casing also con- 
taining the firegrate, which is below the tubes. The casing is 
provided with a chimney, and also with doors, h, for giving 
access to the tube plugs, &c. 

Amongst the fittings of the boiler are the glass water-gauge, 
e (which communicates by pipes with the connecting tubes, c 
and d), and the steam collecting-tube, 7. This latter is a per- 
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forated pipe, and its object is to equalise the withdrawal of the 
steam from the various series of tubes, and thus to prevent the 
violent ebullition which might otherwise take place in those 
tubes which were adjacent to the steam-pipe. The perforated 
pipe also serves to keep back any water which may be carried 
up with the steam, this water being deposited in the pipe, d, and 
thence flowing back into the lower part of the boiler through the 
pipe communicating with the water-gauge. A valve is provided 
or regulating the admission of the feed water, and the latter is, 
as we have said, distributed to the various series of tubes from 
the pipe, c. It will thus be seen that by this arrangement the 
coldest water is made to traverse the lowest range of tubes 
which are most exposed to the fire, whilst, as it rises through 
the successive ranges of tubes, its temperature becomes elevated, 
and finally it is converted into steam, which is thoroughly dried 
by passing through the upper rows of pipes. 
The chief advantages claimed for the Belleville boiler are its 
compactness, its lightness, and its great safety under high pres- 
sures; the latter being a property to which its system of con- 
struction fairly entitles it. It is also said to raise steam quickly, 
and to be economical in fuel, these two points being, however, 
really matters which are more dependent upon the amount of 
heating surface provided than upon anything peculiar in the 
construction of the boiler. In the case of the boilers for the 
steam launches above described, it is said that the saving of 
weight and space occupied is very great as compared with the 
steel tubular boilers generally employed in the French navy for 
similar purposes; but as we are not in possession of the actual 
weights and full dimensions of the Belleville boilers, we are unable 
to make a comparison between it and the boilers used in English 
ractice. Many of M. Belleville’s boilers have now been at work 
in France upwards’of five years, and a large number of them, 
varying from 4 to 50 horse power each, are now in use at some 
of the principal factories, whilst others have been fitted to trac- 
tion engines and to vessels in the French navy. The boilers 
are being manufactured by MM. J. Belleville et C’e, Hermitage, 
Saint-Denis (Seine). 








ATLANTIC AND Paciric Canau.—Admiral Davis, director 
of the National Observatory of the United States, has prepared 
a report on the isthmuses of Central America, and of the faci- 
lities which they offer for the execution of a canal intended to 
put in communication with each other the Atlantic and Pacific 
Oceans. Admiral Davis passes in review twenty-six different 


-lines which have been proposed, and nineteen of which admit 


of the execution of a canal. Routes from Tehuantepec, Hon- 
duras, Nicaragua, Costa Rica, Panama, and the Atrato have 
been the subject of surveys, which have shown that, if they offer 
serious advantages for the construction of a railway or for coloni- 
sation, they are far from being equally suitable for a canal. 
The only routes which Admiral Davis examines in some detail 
are those from Nicaragua, Chiriqui (in the state of Costa Rica), 
and the Atrato; but from these points the establishment of a 
canal would be, if not impracticable, at any rate difficult and 
costly. It is in the Isthmus of Darien that Admiral Davis con- 
siders that the canal must be carried out, and the route to 
which he gives the preference extends from the Gulf of St. 
Michael to the Bay of Caledonia. Another route from Chepo 
to San Blas is uow being surveyed. Admiral Davis estimates 
that France, England, the United States, and other maritime 
powers would gain 12,500,000/. per annum by the opening of a 
canal between the two oceans. 

Locomotive Buitpinc ABRoaD.—Onr readers will have 
oberved, in our notice last week of the Couillet works, that both 
they and the Compagnie Belge have been lately making loco- 
motives for a railway—the Varna—owned by English capitalists, 
and from the designs of Mr. D, K. Clark, an English engineer. 
It appears that more favoyrable terms were obtained abroad 
than at home, and we understand that the workmansbip of 
these engines was in all respects satisfactory. 
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STEEL RAILS. 

THE no gel of the permanent way of the Western Railway 
of France has, at our request, kindly sent us copies of templates 
showing the exact wear of some cast-steel rails put down on 
the Auteuil branch of that line in October, 1860, or six years 
and four months ago. These rails are of crucible steel, and 
cost. nearly 40/."per ton, but rails of equal hardness can be 
made at about one-third the cost by the Bessemer process. : The 
rails now under notice: are down in the line near the Porte- 
Maillot Station, in'a curve of twelve chains radius, and where 
there are from forty-five to fifty passenger trains over each line 
of rails‘daily, these ‘trains being worked by.30 ton engines, and 
the rails being subject to the wear occasioned by the frequent 
application of the -brakes. The wear is shown by the darker 
lines, in section, at the head of the rail, which has not yet been 
turned for the obvious reason that but very little wear has yet 
taken place. 

















These rails have shown such extreme hardness, that it is not 
improbable that they are somewhat brittle, or, at all events, far 
less tough than Bessemer rails as ordinarily produced, and 
which are often tested by the fall of a weight of one ton from a 
height of thirty-five (35) feet, the rail being struck midway be- 
tween 3 ft. bearings. It is doubtful whether such enormous 
strength to resist blows is requisite, and it can only be had at 
the expense of acertain amount of durability, although the 
rails of t this great toughness are still far harder than the best 
iron rails. It is a common but unfounded opinion that crucible 
steel or “pot” steel and Bessemer steel are necessarily different 
intheir natures. So far from this, almost any quality of steel— 
and, at any rate, steel of any required hardness or ductility— 
may be made by the Bessemer process, and there is no reason 
whatever why a quality of steel of a durability equal to or even 
greater than that of the rails at Porte-Maillot should not be 
made by the Bessemer process. By that process, any propor- 
tion of carbon, between that due to the softest iron and the 
hardest steel, may be left in combination, and it is an important 
question whether we are not now taking too great an advantage 
of this extraordinary facility, and making of less hardness 
than is desirable merely to secure a toughness beyond all reason- 
able proportion to the requirements of the severest traffic. 








CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 
Wednesday, February 7 3 Eepes EAcuus, C.E., in the 
arr. 


Tue paper read was on “ Foundations under Water,” by Mr. 
Walter Rutt, of which paper the following is an abstract : 

The author ater that the subject of foundations is one 
of the utmost importance to the engineer, and one for which no 
general rules can be laid down, as the circumstances of each 
case vary to such an extent as to require an independent deci- 
sion ; but that decision may be assisted by an acquaintance with 
all the methods hitherto used, and the author had therefore 
collected into one paper a short account of the various means 
used for laying foundations under water. 

The coffer-dam, although extensively used, is often open to the 
objection that it causes a great obstruction to navigation and a 
delay in the execution of the work, which, in the case of rail- 





ways and similar undertakings, causes the whole capital of the 
line to lie dormant; and engineers have therefore sought for 
means to dispense with its use. With a hard bottom, large 
stones can be lowered into the water, and laid dry with con- 
siderable regularity, as was done by Mr. Telford in the case of 
the pier at Ardrossan and the Thornbush pier at Inverness, 
where the water was of no great depth; .or heavy stones or 
blocks of concrete may.be thrown in at random,vas-at Cher- 
bourg; or blocks of concrete may be formed’ én situ by the: in- 
genious plan adopted at Algiers by M. Poirel, who sunk large 
bottomless boxes lined with tarred cloth, which was extended 
above the surface of the water; the hydraulic concrete which 
was then poured in taking a firm hold of the inequalities of the 
ground; or by means of diving-bells and divers, ashlar, properly 
cram together, can be laid in regular courses, as at the 
Admiralty pier at Dover. But timber piling is the expedient 
which has been, until lately, most generally adopted for bring- 
ing the work up to water Tevel, especially in the case of bridge 
piers. The piles are capped with a timber grating or a flooring 
of planks, at such a level that the first course of masonry may 
clear the water, and they are protected by a-mass of loose stones 
thrown around them. {At the Dirschau Bridge, over the Vistula, 
the site of the pier was enclosed with sheet piling, the bearing 
piles were cut off near the:ground, and a mass of concrete was 
poured upon them, reaching nearly to the surface of the water. 

Timber caissons, with movable sides, were first used. at old 
Westminster Bridge in 1750. The bottom was dredged level, 
and the masonry being proceeded with in the box, the latter 
was gradually sunk upon its prepared bed. Two of the Parisian 
bridges—the Pont d’Alma and the Pont d’Ivry—were founded 
by caissons; but a mass of piling was first prepared to receive 
them. In America the at pier below low-water line is some- 
times composed of solid timber, sunk by the weight of the 
masonry built upon it. 

Iron sheet-piling, backed with concrete, was employed for the 
wharfing at the Kast India Docks, and: the iron and granite 
case of Westminster Bridge; encloses a mass of: piling and con- 
crete, on which the superstructure stands. 

Where rivers have a movable bottom, and are subject to a 
great scour, a flooring of masonry or concrete is sometimes 
formed across the whole bed of the river; but ‘the screw piles 
adopted so extensively in India, which can’ be screwed down to 
any depth, furnish a much cheaper although. perhaps a not 
very durable expedient, and can be used in water of any depth. 
Mr. Brunles’s disc pile answers the same purpose, if the soil is 
sufficiently loose. 

Perhaps tubular foundations are destined to come into almost 
universal use. In London, where they soon reach the clay, they 
keep themselves free from water, and can be sunk by simple 
excavation and dead weight; and in some cases they have been 
sunk by re and filled with concrete without pumping 
out the water. The vacuum system succeeded in sinking some 
14in. piles on the Chester and Holyhead Railway; but the 
author did not know of any instance where it had succeeded on 
a large scale. It has been superseded by the use of compressed 
air, which converts the working chamber at the bottom of the 
cylinder into a large diving-bell, in which the excavation is 
carried on. By this means the great cylinder at Saltash Bridge, 
90 ft. long and 37 ft. in diameter, was sunk and filled with 
masonry, In some cases the masonry of the pier forms the dead 
weight which assists the sinking of the cylinder, as at the 
Scorff viaduct, on the Nantes and Brest Railway, where a 
caisson in the form of a rectangle with semicircular ends, made 
to suit the shape of the pier, was sunk through 40 ft. of mud, 
the masonry being built on the strong roof of the excavatin 
chamber, which was afterwards filled up with concrete al 
masonry. . 








OUR FUTURE FLEET. 
To THE Eprror or ENGINEERING. 


Sir,—In your number of the 3rd inst., you did full justice to 
the plan by which our ‘accomplished Chief Constructor seeks to 
modify the uncompromising monitor of Mr. Bourne. May I 
trespass on your space to advocate another plan which has the 
merit, as I think. it, of departing less widely from the monitor 
type than Mr. Reed’s, while securing more solid’ advantages than 
his can offer? . : 

The question has now ceased to be, Shall we have turret- 
ships? and has become, What kind of turret'ship shall we 
have? Mr. Bourne would give us American monitors, pure 
and simple, and broadside ships to which he still allows a place. 
Now seeing that Mr. Bourne avers, or rather proves, that moni- 
tors are superior to broadside ships for fighting, and even wishes 
to prove them adapted for cruising, it passes my powers to 
imagine him a sincere advocate for broadside'ships for any pur- 
pose whatever, especially as he thinks monitors will be required 
to defend them. If, on the other hand, he intends all the seri- 
ous work of our navy to be hereafter done by monitors, I must 
venture to join issue with him, believing as I do that we require 
two distinct classes of iron-clads, neither of them on the broad- 
side principle. For one only of these classes would I adopt the 
true monitor, but that class should be an important one. 

To each of our naval ports I would attach a powerful monitor 
squadron, single vessels being stationed at various other places, 
say as tenders to the coast-guard ships. Halifax, Bermuda, the 
Cape, &c. &c., should each have its complement of monitors 
ready to defend the port or to support the local poe as re- 
quired. A proportion only of our monitors would be in actual 
commission; but it is a peculiarity of these vessels that they 
may be kept in inexpensive reserve while ready for sea at a 
day’s notice. Monitors should be regarded as strictly sea-going 
ships when a special object is in view, such as the reinforcement 
of the Channel fleet in time of danger by contributions from 
each of the home ports, or when any concerted foreign expedi- 
tion is being planned. But they should always be regarded as 
belonging to a port rather than to a station, a second and dis- 
tinct class of vessels being absolutely required for cruising. 
There is no need to go through the old arguments to show that 
a ship is required to be something besides an engine of war. 
We all know she must be habitable as well, though of course 
the definition of this word varies with the nature of the service 
required. Jonathan may rather like spending three or four 
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years in a kind of diving-bell fanned by the sweet breath of the 
ventilating engine, and lulled to sleep by the rippling of Atlantic 
waves overhead; but Jack shows no sign of being reconciled to 
such a state of things. He loves ships more than machines, 
and long may he continue to do so! 

Besides monitors, therefore, we want cruisers—vessels with an 
upper deck high above the water, irrespective of spar decks. 
Beyond ali question these cruisers must be extremely powerful ; 
but are they to be armouredor not? The Americans (who have 
no idea of sending monitors cruising, whatever they may say to 
the contrary) have determined upon wrarmoured cruisers of 
such immense power, that we are almost driven to armoured 
ships as our only means of coping with them.. Assuming, for 
this and other reasons generally admitted, that we require 
armoured cruisers, the questions arise: are they to be broadside 
or turret sbips; and if the latter, of what kind? 

Captain Coles produces his Captain in answer to the question, 
a vessel which depends for her habitability as much upon her 
“ spar deck” as the Miantonomoh does. Her spar deck is more 
commodious certainly, but only because a and fore- 
castle have been added, to the utter destruction of what should 
be the most valuable property, the power of fighting her guns 
end on. The Captain is but a spoilt monitor, hampered with 
poop and forecastle, and with a freeboard high enough to add 
tons of useless armour, while too low to _ her dry. 

Mr. Reed’s view of the subject is wholly different. He 
(rightly) condemns any half-step between the low-built monitor, 
admirable for certain purposes, and the high-sided cruiser. But, 
after all, what does he do? He simply builds a broadside ship, 
much like the Bellerophon, minus the unarmoured parts, and 
plants turrets in his central battery. Take away the turrets 
and the design will do very well for “‘ Mr. Reed’s improved broad- 
side ship with fore and aft firing,” and one is tempted to ask 
why he removed the unarmoured parts at all. The turret guns, 
could have fired over them well enough, and they would have 
afforded excellent accommodation for the officers and crew. So 
far as accommodation go, Mr. Reed’s design affords less than 
Captain Coles’s, and apparently very little more than a monitor. 
What with the broadside guns and the bases of the turrets, there 
will be very little spare room in the central battery, and the crew 
will be just as much under water, and just as much in need of 
artificial ventilation, as in a monitor. The upper deck, too, is 
very limited, and requires to be ——— by a spar deck, 
The broadside guns may or may not be of much value, but they 
look very much as though put in merely as an apology for the 

resence of the central box, which, without them, would seem 
udicrously out of proportion to the turrets. 

I propose to meet the difficulty by a vessel which, while 
abandoning the essential feature of the monitor system, lowness 
itt the water, shall yet ye as near to the monitor type in other 
respects as possible. I take a monitor, one, that is, with solid 
plates and turrets mounted on Captain Coles’s system, and 
above her armoured deck I raise the lightest possible topsides, 
and an upper deck to match, ten, twelve, or fourteen feet above 
the water. The turrets are increased in — until they rise 
through the new upper deck to a sufficient distance, while the 
plating of the funnel, ventilating shafts, and hatchways, if not 
already high enough, must be increased until it reaches the 
upper deck. Beyond increasing the height of the —— © a 
few feet, scarcely any addition is made to the armoured surface 
of the monitor, and the weight of the upper works will not be 
very great. In this respect the plan will compare favourably, 
I believe, with Mr. Reels. Sea-worthiness and accomodation 
are secured at once ; and if the form be less adapted for steadiness 
than that of the monitor, at least the distribution of weight is 
favourable. The topsides may be pierced with scuttles to any 
extent, the crew being | in far more health and comfort 
than on the lower deck of the finest frigate afloat, and the whole 
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space below the armoured deck being available for stowage of 
coal, &e. Amore complete system of bulkheads may also be 
introduced than is possible in a monitor, 

The guns of course would be worked in an upper story of 
the turret, the space below being by no means thrown away. 
The turrets wonld be worked from the lower deck, for which 
artificial ventilation would be provided when the main deck 
hatches were closed, as they would be if the sea were high on 
going into action, (See the engraving on the preceding 

ge). 

The objection which I anticipate is the entry of water upon 
the main deck through shot- in the light topsides, Of 
course the main deck is intended to be as water-tight as a moni- 
tor’s when occasion requires, The risk of serious leakage ——— 
the aperture round a Coles turret has, I believe, been obviated ; 
if not, Ericsson’s, or the somewhat similar form lately patented 
by Captain Coles, must be substituted, The tightness of the 
main deck being secured, I do not think the presence of water 
upon it would be of much more consequence than on the corre- 
sponding deck of a monitor, since very simple arrangements 
might be made for freeing it from any quantity, supposing it to 

t there, which, after I consider unlikely. Ships will 
Fenceforth fight with few guns, and shot-holes, though deadly, 
will not be numerous. Those in the light upper works will 
mostly be small and clean, and only a small proportion need be 
looked for near the water. After all, 4 ship is not always under 
fire; she spends probably as many years in peaceful cruising as 
hours in fighting, and she must be prepared for both services. 

Whether it be necessary to copy the Americans in applying 
the side armour as a projecting belt, in reverting to a single 
turret, and in pereching the wheel-house on the top of it, are 
questiong not in point; nor am I now concerned with the speed, 
armament, lines, or rigging of our cruisers, nor with the thick- 
ness of their armour (on which their size depends), but only with 
the manner of applying it in the most economical way. 

The objects of high free-board being to keep off the water, to 
get a good upper deck, and to gain increased accommodation 
with as little extra weight as possible, I submit that my plan 
keeps off the water better than Mr. Reed’s, secures a much 
finer deck, and gives far better accommodation, with less extra 
weight and a steadier oa. At the same time it completely 
protects the bases of the turrets, instead of leaving them at the 
merey of shot entering by the broadside port-holes. On the 
other hand, Mr. Reed offers us some broadside guns, apparently 
the effect and not the cause of the broadside plating, and of 
course leading to much additional weight, 

I have said nothing about size. Every day shows more and 
more distinctly that armour, to be useful, must be thick. There- 
fore, ships must be large; but this plan at any rate secures that 
with a given thickness of armour to be carried they shall be no 
larger than is absolutely necessary. 

I am Sir, 
Your obedient Servant, 
Mark H, Rosiyson. 
Hampton Wick, February 19, 1867. 





IRON PERMANENT WAY. 
* To rue Eprror or ENGINEERING. 

S1r,—Allow me to thank you for inserting my letter in your 
last impression, with the addition of the sketch of one “ Wrought 
Iron Permanent Way.” ‘There are a few points regarding the 
wear of the rails which I did not then touch upon. These rails 
have been laid now twelve months, I examined them last week, 
and the wear is scarcely perceptible. I feel certain that the 
one head would wear ten times longer than it has, but I will 
say five times; then when the rail is turned it would wear five 
ears longer, making the life of « good iron rail ten years, which 
is somewhat near what was predicted as to their duration. I 
can only account for this extra wear from the fact of the rail 
being suspended, and consequently all blows done away with. 
As regards turning the rails, thir is very easily done; you have 
only to open out one side of the sleepers, take out the bolts and 
cotters on one side, and slip the sleeper along the bar two inches, 
and the rail is ready for turning. Then, with regard to 
ballasting, 1 think one-half the usual quantity would be quite 
sufficient for this road; in fact, so much ballast is not wanted, 
and where the road is not a dead level, I should gripe it in the 
centre, and thus take all water down the centre of each line, 
getting rid of it at any convenient point. You show in the 
sketch a cross rod, which I did not notice in my last; these are 
gauge bars, and were suggested by Mr. Strapp. They hold 
the road to gauge independently of the tie bars, so that, let what 
will take place with the “subway,” the road cannot get out of 
gauge. These bars are put three to the length of the rail, one to 
each joint sleeper as you show, and one in the middle. ‘This is 
found sufficient. 

I quite agree with the remarks of Mr. F. Fox, touching the 
various systems of road alluded to in Mr. Rochussen’s letter. 
All the systems there spoken of are single-headed rails, and 
then you have a vast amount of old metal to deal with when 
you have worn out the head. No doubt the double-headed rail 
has great advantages over all others, although not obtainable 
under the present system; and as Mr. Fox says, “If a really 
** good iron road can be laid at a not very great extra cost over 
“ an ordinary timber road, all the objections (which he enumer- 
“ ates) disappear, and the resulting economy is unquestionable.” 

This road appears to me todo away with all the objections 
against existing iron roads, as well as meeting all requirements. 

Apologising for taking up so much of your valuable space, 

I remain, Sir, 
Your obedient Servant, 
9, Vietoria-chambers, Westminster, Joun EDWARDS. 
February 19, 1867. 


THE New STEEL Suor.—Deuss, a Norwegian steel maker, has 
made a profound sensation in the Prussian capital with a cannon 
shot of a special quality of steel. It has been fired from large- 
bore guys through heavy armour, and the shot have been so 
little injured that, as we are informed, they have been recovered 
after penetration and fired again through armour of the same 
thickness. King William has given M. Deuss a certificate of 
the results over his own signature. 





KURRACHEE HARBOUR, 
To tHE Eprror or ENGINEERING. 


Srr,—There is no doubt, I think, that some of the Indus silt 
does find its way into Kurrachee Harbour, and the evidences of 
this are, first, that the water is slightly discoloured; and 
second, that the shallow tracts of water spreading out from the 
deep water, which constitutes the harbour, precipitate fine silt 
or mud, forming a clayey bottom. It is only in those portions 
of the harbour, however, where the water is comparatively 
stagnant or quiescent'that this action takes place; and there the 
silting proceeds very slowly, as is proved by the fact of the 
deeper channels lying between these muddy tracts having 
maintained their depth for years without sensible diminution. 
In the great waterway of the harbour there is no silting at all, 
and there the bottom consists, not of mud, as in the stagnant 
lagoons, but of clean sea sand. I think it very unfortunate that 
the prosecution of Mr. Walker’s excellent design for the im- 
provement of the harbour should be arrested for a moment by 
General Tremenhere’s fantastic objections; and I am glad to 
find that the works have now been resumed, and I trust they 
will be pressed to rapid completion. The breakwater intended 
to have been carried obliquely seaward from Manora will not 
only still the water within the harbour, by preventing the en- 
trance of waves driven before the south-west monsoon, but will 
also go far to avert the formation of a new bar when the pre- 
sent one has been swept away. When the piers of a bar har- 
bour are projected directly seaward, the effect is to carry the 
bar into deeper water, whereby the depth over it is increased. 
But as the causes which formed the bar in the first place still 
continue to operate, the new bar continues to grow up until ihe 
scouring force balances the depositing force, or, in other words, 
until the shallowness becomes as great as it was at first. 
That this effect must ensue it is plain, when we remember that 
a bar is formed by the loss of velocity which the stream of 
water issuing from a harbour suffers when it encounters the 
opposing waters of the sea, and that all flowing water carrying 
matters in suspension drops them when the velocity of the flow 
is impaired or extinguished. By the introduction of the in- 
tended oblique breakwater at Kurrachee, the current issuing 
from the harbour, will not conflict directly with the waves at all, 
since it will be directed along the shore; and as the current 
will thus loses its velocity very gradually, the deposit, instead of 
being made at one spot, forming a bar, will be distributed over a 
great length of sea-shore, without creating any new obstruction. 

Lam, &c., 

Berkeley-villa, Regent’s-park-road, Joun Bourne. 

February 16, 1867. 





To THe Eprror or ENGINEERING. 

Str,—Although not in the profession, yet having for a number 
of years paid attention to the subject of harbour and river en- 
gineering as a scientific pursuit, I have perused your articles on 
the harbour of Kurrachee with much interest. I fully agree 
with you in your article of the 15th inst., that Col. Tremen- 
here’s bottles are of no value as to determining the amount of 
silt that may be brought into this harbour from the Indus. 
lhe bottles, being about the specific 'gravity of the water, will 
be the sport of every wave or current; but the mud, being only 
held in suspension by the continued agitation of the water, will 
during the S.W. monsoon, begin to sink to the bottom as svon as 
it gets outside of the surf, Then as the monsoon raises the 
surface of the water in-shore some feet, there must be a strong 
off-shore current along the bottom, by which nature restores 
the equilibrium. This off-shore current will carry this mud 
into deep water, and although the current may be too weak to 
act as a scouring agent, yet as long es the undulatory power 
can make ripple marks on the bottom, soe long will the current 
act upon the suspended mud and give it a seaward direction. 
Consequently, we do not find a permanent deposit of mud in 
the open sea until we get a depth of twenty, forty, or sixty 
fathoms, the depth being dependent on the exposure of the coast 
and the force of the waves. Sand and shingle obey a different 
law ; their movements are more dependent on the action of the 
wave than the current, it requires a breaker to give them a 
momentary suspension in the water, consequently this off-shore 
current cannot carry them seaward beyond the broken water— 
say five or ten fathoms, as the case may be. The action of the 
wave in the S.W. monsoon will give the beach an easterly 
direction, and bringing it round Manora Point, will increase the 
bar in its passage across the entrance of the harbour, and I have 
no doubt it is also the cause of the spit called Deep-water Point. 
Now the object to be aimed at in the improvement of the har- 
bour should not beso much to get rid of the bar as to concen- 
trate the power of the ebb on a given point, so as to maintain a 
channel across it of the greatest possible depth, and also to 
prevent a spit forming inside, like Deep-water Point. This is 
about the only point on which I differ from the late-Mr. Walker. 
His props sed pier from Manora Point appears, from your plan, 
to take a direction one or two points to the west of that of 
Manora itself, not a direction to afford the best shelter during 
the S.W. monsoon, and, on the other hand, when the angle to 
the west is filled with detritus and the drift passes its terminus, 
there will be room for a large deposit, under its lee, out of the 
scour of the ebb tide, which will cause the channel to shift as 
the S.W. gales or the force of the tidal scour may happen to 
preponderate. Indeed, some years agoI showed Mr. Walker 
himself a parallel case to this. A spit of sand formed inside one 
of the piers in our own harbour, from its terminus being re- 
cessed from the scour of the ebb tide; the consequence has , boat 
a continually shifting channel aeross the bar, with all its incon- 
veniences of want of depth of water, &., &c, Instead of this 
plan, I would suggest that the pier be formed with a gentle 
curve towards the east, like the concave reach of a river, so as 
to direct the ebb tide and concentrate its force at its terminus. 
Al! Mr. Walker’s other recommendations seem very judicious. 
I observe he keeps the east breakwater shorter than the other, 
so as not to intercept the drift in its passage eastward; but this 
must be watched, as it appears to have intercepted some of the 
drift, and to have left the entrance to Chinna Creek more exposed. 


Yours, &e., 
Sunderland. JosHuA WILSON. 





STRAINS UPON LOCK-GATES., 
To THe Eprror oF ENGINEERING. 

Srr,—In your last edition, I notice a letter signed “ J. S. B., 
Westminster.” This address I certainly think cannot be bona 
fide, as the inhabitants of that locality do not generally seem 
willing to sacrifice time in the manner he has done. 

On reading his letter, I cannot but imagine how painful it 
must have been when he found the result of his calculations to 
be so unsuccessful as to not meet with an error in those of his 
predecessor. I must also observe that your correspondent seems 
to have entered rashly into a subject which he does not tho- 
roughly understand, and he is evidently one of those would-be 
mathematicians who prefer coming: forward (for protection) as 
a nom de plume. 

It appears he prefers the formula 


Vb a?-+d a to ry sec. @, 


both of which he admits I have given as an alternative. Again, 
for the compressive strain, 


=17.5; then 14 : 17.5: : 37.5 : comp. strain. 
This he prefers to 

37.69 

—. Cob. 
Thus it appears that our eccentric mathematician has a strong 
objection to the use of tables. It isa wonder that ‘‘J. S. B..” 
who seems such an advocate of the schoolboy equations, did not 
prefer the rule for finding the compressive strain which he 
would have found at the conclusion of my paper, and which 
might have saved him the trouble of his neat drawing and his 
lengthy though amusing letter. Your correspondent again 
writes: ‘‘ The transverse strain on a leaf is the same as it is on 
* an ordinary girder with a uniformly distributed load ;” but at 
the same time he forgets that in these practical days the section 
of the leaf may be reduced at the ends as in a girder, bearing in 
mind that he must have sufficient area to resist the compression 
eaused by the opposing leaf, which will give a mean or compara- 
tive strain for different gates as shown in the Table. 
Yours obediently, 
Liverpool, Feb., 1867. Joun Evetyn WILLIAMs. 


To THE Eprror or ENGINEERING. 
Srr,—The two letters which have appeared in your columns 
on this subject must both be considered unsatisfactory. Mr. 


Williams’s investigation is extremely complicated, and scarcely 
intelligible; and “J. S. B.” assumes too much, and does not 
make the subject clear. 
tory to your readers: 

s 


The following may be more satisfac- 


B c 

Let AB, BC, represent a horizontal section of the gates, 
hinged at B and C, and meeting at A; and let @ be the in- 
clination of the gates to the chord line, BC. 

The fluid pressure on AB has a resultant, P, acting in a 
direction perpendicular to A B, and at the middle ee of it. 
The other forces which act on A B are the reaction of the quoin 
upon the heel-post at B and the mutual action between the 
mitre posts at A. Let R represent the former force acting at 
an angle, 0, with the direction of the gate, AB, and S the 
latter force, the direction of which will be parallel to BC. 
Then three forces, P RS, keep the section AB of the gate 
at rest, and therefore their direction must meet in one point. 
Let this point be D, and let E be the middle point, of AB; then 
the triangles AD E, BDE, are similar and equal, and AD is 
parallel to B C, hence the angle @ is equal to the angle . 

This result gives at once the direction of the thrust on the 
lock wall, and in a very simple form. It does not appear in 
either of your correspondents’ letters. 

To determine the strains upon AB, resolve the forces along 
AB and perpendicular to it. 

-. R =S, and Rsin. 9 + Ssin. 9 = P. 

Let d= +s 2 Rsin. O= P. 

P 


- RE=S= “9 


2 sin. i) 
2 cot. p. 





and the thrust along A B = Scos. @= 


ye. 
If 1 = length of gate, and d its effeetive breadth, Sd will be 
the strain of compression or tension at the centre, due to the fluid 
pressure, and if we assume, as your correspondents do, that half 


the thrust P cot. ¢ is borne by each side of the grate, the maxi- 
9 


mum compression at the centre will be 
> P 
— + —cot. 
ed r r DP 
and the maximum tension 
l P 
— — — cot. d. 
Sd 4 @ 

Applying these general results to the example used by Mr. 
Williams, in which the width of the lock is 70 ft., and the rise 
of the gates 14 ft., we have 

(= 37.70ft., d= 3 ft. 
P = 87.70 tons, cot. d = 


55 


.". Maximum compression ‘ = ; 

= 59.21 + 23.56 = 82.77, 
and maximum tension = 59.21 — 23.56 = 35.65. 

I remain, yours obediently, 





Westminster, February, 1867. 
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NEGATIVE SLIP OF THE SCREW. 
To THe Eprror or ENGINEERING. 

Srr,—It is very probable that Mr. Bourne may have failed to 
make out the meaning of much of what I said in my last com- 
munication to you, but this circumstance does not necessarily 
lead to the inference which he wishes to be drawn from it. 

I have read Mr. Bourne’s treatise on the serew propeller quite 
as often and with as much attention as it deserves, but J have 
yet to learn that I am called upon to accept his bare assertions 
as proofs. I reject his theories (if they deserve that name) and 
his opinions, because they are contradicted by the facts; and 
the circumstance that he is Mr. Bourne makes no difference to 
me. 

There can be no motion without a change of position; and as 
the screw propeller does not change its position in the direction 
and at the velocity implied by what Mr. Bourne calls the rate of 
the screw, all the nonsensical muddle about positive and negative, 
apparent and real slip, falls at once to the ground. 

inee Mr. Bourne has chosen to assume the magisterial tone 
towards me, I beg to inform him that I have nothing at all to 
learn from him upon the subject of the screw propeller. I wanted 
to ascertain what reasons he had to give for entertaining the 
opinions which he puts forth, and he has served me with a ré- 
auffé of baseless assertions, 

I regret that Mr. Bourne should have taken the trouble to 
notice | communication even this once, I find I can dispense 
with such acts of condescension on his part without losing any- 
thing, and I beg that he will not sacrifice another minute of his 
valuable time on my account. Cc. 

February19, 1867. 








WATER-WHEELS. 
To THE Eprror oF ENGINEERING. 

Srr,—Would you allow me to inquire, through the medium 
of your influential paper, if a statement I have recently read is 
correct ? 

Wallace, in his travels on the Amazons, gives an account of 
a saw-mill visited by him in the neighbourhood of Pard, in 
which the motive power is derived from a water-wheel of very 
different construction from that of any seen in. this country. 
The fall of water is about 10 ft.; and out of an aperture at the 
bottom of the reservoir the water acts against the narrow floats 
of a wheel only 20 in. in diameter, causing it to revolve ata 
great velocity. He affirms that this wheel, commonly used in 
the United States, is much more economical and less liable to 
get out of order than those employed here. 

1 should be glad to know if this is correct; and if, in building 
a small saw-mill, it would be advisable to adopt this method in 
a position where a considerable fall exists, without any very 
great supply of water. The advantages claimed are certainly a 
great recommendation, and I can see no reason why it should 
not answer, but have never seen the plan mentioned else- 
where. 

Apologising for this intrusion upon your space, 

1 am, Sir, truly yours, 
Edinburgh, Feb. 19th. H. K 


—=x—_——_ 


COAL IN BRAZIL. 

Tut Anglo-Brazilian Times makes the following obser- 
vations upon the coal of Brazil, in an article upon the Rio 
Grande Coal Mining and Railway Company. The coal referred 
to is found at and near Candiote. 

* We have seen, by the various reports of Mr. Plant, that the 
mines extend over an area of about fifty miles by thirty, and 
that, out of beds sixty-five feet thick of coal, thirty feet is com- 

of good steam-coal. It has been tried both here and in 
gland, and proved itself to be as good for steam purposes as 
that from Newcastle, which it resembles both in its structure 
and manner of burning. The coal beds are interstratified with 
strata of limestone and iron-stone shales, and other beds char- 
acteristic of coal measures in all parts of the world. The iron- 
stone has been smelted, with the coal and limestone taken from 
t he same locality, and found to contain from 3 to 45 per cent. 
of metal, a fact which may lead the company in a future time 
to turn their attention to the erection of blast furnaces for re- 
ducing the ores; for surely, if the Republic of Paraguay has 
rendered herself independent of the introduction of foreign iron, 
an empire with such vast resources as Brazil could readily be- 
come s0, if a little assistance and management were rendered to 
such enterprise by the Imperial Government. 

‘* The present war has shown the necessity of Brazil sustain- 
ing a strong naval fleet of steamers.and ironclads, and she can- 
not too soon show herself independent of any foreign powers for 
their construction and fuel; that she possesses the requisite 
material has been often proved; it only remains now to see that 
there is no delay in the development of these natural riches, 
and to render the necessary assistance to the company now 
incorporated to carry out this truly important project.” 











AMERICAN TRIALS OF BREKCH-LOADERS.—For some time 
ge a commission of military officers, appointed by the State of 

ew York, has been in session in New York city, examining 
breech-loading small arms, They have examined all the breech- 
loaders brought before them, testing the merits of each, and 
with regard to the performances of the most meritorious weapons 
they report: The Roberts breech-loader fired 84 balls in six 
minutes, an average of 14 in one minute, all striking inside the 
target, and penetrating 15 one-inch planks laid side by side. 
The Sharpe's rifle fired 100 balls,in less than seven minutes, and 

metrated the 13th plank. The Milbank rim-fire gun fired 99 
Falls in six minutes and a half, and penetrated the 11th plank. 
The Lamson gun fired 12 balls in one minute. Ball’s carbine 
expelled 75 balls in nine minutes and a half. The Prussian 
needle gun, which was tested in the same way as the others 
fired an average of six to seven balls a minute, and ated 
the 11th plank, The Remington breech-loader fired 100 balls 
in six minutes and 55 seconds, and penetrated the 11th plank. 
The commission reports these facts to the New York State Go- 
vernment, and invites other inventors to submit their weapons 
for examination at another session to be held in New York city 
on February 19. 





THE “HONEST BOLLER MAKER.” 


As the penalty for the authority which his name carries with 
it in all questions as to the strength of boilers, Mr. Fairbairn is 
constantly being appealed to from the four quarters of the globe 
to decide knotty questions of formule and construction. 
He has ey at our disposal the following amusing letter, toge- 
ther with the accompanying extracts, from the St. Louis U.S.) 
Daily Di . They will be found to contain some highly 
ogee! views of boiler making. We give the letter verbatim, 
wit. 


out correction. 
Saint Louis, Jany. 19th, 1867. 

My pEAr Mr. Farrparry,—Please again pardon the liberty 
I ‘take in addressing the following lines, and the enclosed 
articles. From them you will perceive that I have sattistied 
myself by experiment, as tothe amount of jure necessary 
to burst a cylinder of a given dimentions. It appears I made 
one of those blundering inferences, judging from the facts illus- 
terated by the hoop I could not arrive at any other conclusion, 
However I do not consider that the diameter multiplied by the 
force per unit — to the whole force which tends to seperate 
a cylinder in halves by seperateing it along two lines on oppo- 
site sides: with the same propriety we might mentain that it 
gives the total amount of force, which tends to seperate a 


cylinder into four quadrants, and divide by 4. I contend we | f, 


ought to divide by two because the tension strength of any 
material is defined to be the force exerted in one direction. You 
will find in the enclosed my reasons for expressing doubts about 
the amount of pressure pag veg hs burst a globe of a given 
dimentions. If there ever has been experiments, made that 
prove conclusively the prevailing opinion on that subject, you 
will confer a great favour by informing me of the fact. 1% 
not ider the Philadelphia experiments prove it, either pro 
or con. I think it is possible to obtain more positive results. 
If you wish to have a detailed account of my experiments on 
the cylinders, I will furnish it with pleasure. I obtained the 
results indicated to a pound, you may depend upon it against 
my will. I hope you will endeavour to get the two articles 
headed Honest Boiler Maker, and Interesting Experiments, 
&c., Republished in England, in a — that circulates 
in thiscountry. I sent a copy of the one designate Interest- 
ing, &c., to the Scientific American, as soon as published. but 
he has taken no notice of it yet, and I do not suppose he ever 
will. He has an advertisement of the Harrisson boiler, sooner 
than loose that, a sacrifice of one hundred thousand lives would 
be nothing in comparison. The general opinion among engi- 
neers in the West is that you can never burst a boiler if the 
water is not low. Yet all the explosions of the past year where 
ae explosions. Demonstrated in the Plea &c. to be caused 
y excessive pressure of steam more than the riveted plates 
will bear. The diameters of boilers on the river boats vary 
from 42 in, to 46 in. made of } in, and ;‘ in. thick single riveted 
plates. The amount of pressure allowed by law, 1501b., an 
amount sufficient to burst the best and plenty to spare. The 
latest movement to remedy the evil by the inspectors is to 
reduce the thickness of the plates. Some one having found 
by experiment that }in. riveted plates stood a greater strain 
than }in. thick, jumped to the conclusion that all plates 
were weaker than # in., never thinking for one moment that the 
3 plates were made of inferior iron to the }in. experimented 
upon. We have iron here of every grade plenty of it that will 
bear no more than 20,0001b. per square inch. Our motto, the 
cheapest is the best, and the best the cheapest. In fact we 
know so much there is little left for you on the opposite side of 
the Atlantic to know hopeing. soon to hear from you again 
Remain Yours &c. 
SAMUEL MARSDEN. 
No 2414 Olive-st. Saint Louis Missouri. 





Extracts from our exalted Steam Boat Law of May 1866. 

Extract from, Sec. 2.—And no boiler shall hereafter be 
allowed, under the rule now established by law, a greater work- 
a prenee than one hundred and fifty pounds to the square 
inch. 

Extract from Sec. 4.—That no steamboat boiler hereafter 
built, to which the heat is applied to the outside of the shell, 
shall be constructed of plates of more than three-tenths of an 
inch in thickness, the ends or heads of the boiler excepted. 

There is no restriction to the diameter of the boiler. 

The Scientific American had nothing to say against the above 
when submitted to Congress. 

Borer Expiosion—a PLEA FOR AN IGNORANT ENGINEER. 

Editor of Dispatch,—In February last I announced, through 
the columns of the St. Louis Press, the discovery of an error in 
the mathematical solution of the problem, to find the force which 
tends to separate a cylinder in halves by separating it along two 
lines on opposite sides. The error amounts to ene-half. For 
this reason: a cylinder, or a cylindrical boiler, will burst with 
one-half the pressure it is thought to stand, if its strength is 
calculated by the rules laid down by the best authors. Taking 
into consideration this fact, and the one following, equally impor- 
tant—namely, the elasticity of wrought iron is destroyed, with 
a strain of about one-third that is required to tear it apart. It 
has been found by experiment, more than once, that the strain 
which will destroy the elasticity will tear the same piece of iron 
apart—if it is subject to the amount of strain a sufficient number 
of times. For the reason all authors on civil engineering lay 
down, as a rule, that all machinery subject to a great number of 
strains should be calculated to bear from four to six times the 
strain the parts are subject to. A steam boiler is subject to a 
great number of strains. Fairbairn, the world-renowned civil 
engineer, says, “ that a steam boiler should be calculated to bear 
six times the working pressure, to be perfectly safe.” 

Bourne endorses the same. I know of no authorities that dis- 
agree with them. ‘The editor of the Scientijie American lately 
endorsed their views. I agree with them in everything they 
have wrote on this subject, but the amount of pressnre necessary 
to burst a boiler of a given dimension. In my last letter to Mr. 
Fairbairn I appealed to a series of experiments to settle the dis- 
— point. Whether he has performed them or not I have not 

n informed. However, previous to the late explosion, I had 
the patterns n turned at Mr. Vonbroeck’s by Mr. Davis, 
one of the victims of the late explosion. Ina few p be 1 intend 


to make the series of experiments here referred to. If the U. 8. 
inspectors wish, they can see them performed. My object is to 
ut an end to boiler explosions. e cause of Vonbroeck’s 
iler explosions I cannot attribute to the want of water in the 
boiler; there is no evidence Oe a conclusion, The 
evidence given by the engineer is to the contrary; an examina- 
tion of the boiler itself points directly to another conclusion. To 
account for an explosion occasioned by low water, we must as- 
sume the water to have got so low in the boiler as not to cover 
the internal flues, and the internal flues to have become so hot, 
on the top as to lose a portion of their tenacity ; by this means 
they wou id become the weakest portion of the boiler, and ought 
to give way first. This would produce a collapse of the flues. 
But to account for a collapse of the flues, the ends blown out, 
and the boiler torn into fragments, we must take into considera- 
tion the construction of the boiler. The civil engineer, in giving 
a design for a cylindrical boiler, aimed to obtain the strongest 
form containing the least material—a boiler of such a form, 
when subject to internal pressure more than the iron will bear, 
is calculated to give way in every direction at one and the same 
time. Now, upon examining Vonbroeck’s boiler, we find one 
end shattered to pieces, the other end blown out, the sides torn 
in various directions, one flue collapsed, and a larger part of the 
other not; in fact, we find everything to indicate an explosion 
rom excessive pressure of steam, without assuming the water 
to have been low. I fear some of our practical and intelligent 
engineers, from their opinions of the strength of steam boilers, 
form a false idea—namely, that because they have seen a boiler 
stand a great pressure once, that it will (and all other boilers) 
stand the same pressure always. They might, with the same 
propriety, expect a piece of cloth to stand the same amount of 
strain always. Mr. Schaeffer says, speaking of Vonbroeck’s 
boiler; “I find it 4, in thickness. A boiler 40in. in diameter 
and a, in thickness Js allowed to carry 86,6 pounds of steam.” 
He also says: “In my opinion, a boiler of this character, of 
good workmanship, ought to stand 150 pouuds of strain with 
safety.” I would like to know how long he thinks it would 
stand to be worked at that pressure. For, unless it was well 
made out of good iron, it would burst the first time it was sub- 
ject to that amonnt of pressure—86.6 lb. pressure is about one- 
half that is required to burst a new boiler of the above dimen- 
sions. There is nothing wonderful or mysterious about a boiler 
exploding at one-half, or one-third, after it has been used for a 
number of years. Again Mr. Schaeffer says: ‘‘ When a boiler 
has more pressure than it can stand, with plenty of water in the 
boiler, the weakest point of the boiler will give way.” 
this it follows, if the boiler is equally strong in every direction 
it ought to give way in every direction at one and the same time, 
and preteens an explosion similar to Vonbroeck’s. On the other 
hand, let us suppose a cylindrical boiler to be what it is repre- 
sented to be of equal strength in every direction. 

Now assume the water to have become low, and one of 
the boiler to be nearly red hot. I suppose Mr. Schaeffer will 
admit that the hottest part will be the weakest part; and ac- 
cording to the above, the boiler ought to give way at that point. 
How he will account for the boiler being equally hot in every 
direction is more than I can tell. I am not aware that the fire 
surrounds the whole of the top and ends. In conclusion, instead 
of appointing a board of inspectors to examine and ruin boilers 
by hydrostatic test, I would advise their owners to work them at 
one half the usual pressure; or better still, one-fourth the pres- 
sure required to burst them when new. If you find you have 
not power enough to do the work required, get a larger cylinder 
for your engine. Also a steam whistle to give notice when the 
water is low. You may then work with an easy conscience. 

St. Louis, October 26, 1866. SAMUEL MarspDEn. 


InrERESTING Borer Exrertments—TaE Discovery 
EXPERIMENTALLY OF BoILeR EXPLOSIONS. 

Editor of Di In the Scientific American of No- 
vember 17, may be found an interesting article, headed “ In- 
teresting Boiler Experiments,” by J. Burrows Hyde. He says, 
“On Thursday last, October 30th, I was present at a series of 
experiments at the Harrison Boiler Works, in Philadelphia, 
before a committee of professional gentlemen from the Franklin 
Institute and a company of invited guests.” He also says, 
‘‘ This boiler consigts of a series of cast-iron hollow globes, each 
eight inches in diameter.” He omits to give the thickness of the 
sides. In the “ Annual of Scientific Discovery,” for 1865, I find 
a description of the same boilers by Mr, Zerah Colburn. He 
gives the diameter of these globes as “eight inches external 
diameter, and three-eighths of an inch thick.” He further 
states, ‘‘ The bursting strength of these spheres corresponds to a 
pressure of upwards of fifteen hundred pounds per inch, as 
verified by repeated experiments.” 

Again. Mr. Hyde says: ‘‘ The experiments were made with 
sections taken from the prepared stock in the works, without 
any regard to choice or selection, and consisted of—first, a sec- 
tion elevated upon one edge, raised to about 45 degrees, and 
subject to hydrostatic pressure, the injection being at the lower 
angle; the lower pair of globes were fractured at 600 pounds to 
the square inch. Second, the injured globes being replaced by 
new ones, the test was repeated, fracturing again, at the same 
point, under a pressure of 625 pounds.” 

The question may now asked, “‘ What was the cause of 
those globes bursting, with only 625 Ib. pressure per inch ?”-— 
or, ‘* What intelligent reason can there be assigned for those 
globes bursting with so small amount of pressure?” A correct 
answer to the above questions is a correct auswer to the ques- 
tions, “ What is the cause of steam boiler explosions?” and 
‘ What has been the cause of boiler explosions ?” 

In the following lines I propose to give that answer: First, I 
find by experiment that twice the tension strain in pounds of an 
inch on one side of a cylinder, divided by the diameter, in inches, 
is equal to the bursting pressure in pounds per square inch. 
From this it follows that the bursting pressure of a a 
8 in. outer diameter and ¢ in. thickness of one side, or 7.25 in. 
internal diameter, is equal to 1034 Ib. ure per inch, if the 
tension strength of the cast iron was only 10,000 lb. on the 
square inch, And if the tension strength of the cast iron was 
45,000 Ib. per square inch, as given by Nystrom, a cylinder of 





that description of iron of the above dimensions will not burst 
with less than 4658 Ib. pressure per inch. 
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Mr. Colburn says: “ The hollow sphere has this property, to 
wit, with a given thickness of it has twice the strength 
of a hollow cylinder of the same diameter.” Hence a globe 
of the latter — p= Fy geen ought not to a 
a pressure of less 9306 Ib. pressure uare inch. What 
is the cause of those four globes bursting with less than 626 lb. 

per inch? It could not be for the want of water, for 
they burst them with water. It was not the fault of an engi- 
neer, for he had not been placed in charge of one. Was it gas? 
I have not heard of gas being produced by pumping cold water 
into a globe. Was it electricity? The globe was filled with 
water, no electric machine about it. Who ought to be blamed 
for those globes bursting with so small amount of pressure? 
Blame who you please. They burst for this. simple reason: 
625 lb. poweeee per inch produced a greater strain on the sides 
of the globes than they were able to bear. 

I have shown that they ought to have stood over fifteen times 
more pressure per inch than the amount that burst them. I 
will now show why they burst with only 625 lb. pressure per 
inch. First, the tension strain of an inch long on the side of a 
cylinder 7.25 in. in diameter, jin. thick, that will burst with 
625 lb. pressure per inch, is equal to the diameter, multiplied 
by the pressure, divided by two, or 2265.621b. Hence it ap- 
pears that the tension strength of this quality of cast iron is 
only equal to 6041 1b. per inch. If we admit that a hollow 
lobe will bear twice the pressure of a hollow cylinder (to me 
this is doubtful), we are forced to the conclusion, by these ex- 
periments, that there is in existence manufactured cast iron 
that will only bear a tension strain of 3020!b. to the square 
inch. No wonder boilers burst and bridges break down. 

Mr. Colburn says: ‘The most extensive series of experiments 
upon the strength of iron plates is that made by Mr. Kirkaldy 
for Messrs. Napier, of Glasgow. The number of samples of 
each description of iron tested was not large, yet the tensile 
strength ranged between very wide limits, ranging from 
62,544 Ib. to 32,450 lb. por square inch.” In boiler-making, 
deduct from this amount 56 per cent. for rivet-holes, and, in 
addition to this, a farther reduction is required on account of 
the plates being bent in the form of a circle; by the latter pro- 
cess, the fibre is compressed in the interior of the boiler, and 
stretched on the outer surface, and thereby weakened ; we know 
from experience that if they were bent first one way and then 
another a few times, that process alone is sufficient to break 
them. About thirty years ago it was thought that a 36in. 
boiler made of jin. plates would stand a pressure of between 
800 Ib. and 900 lb. on the square inch. 

The mystery has been, why do boilers burst with the ordi- 
nary working ressure of about one-sixth that amount? The 
data upon which those calculations were founded were erroneous. 
The strength of a boiler is found by experiment to be little 
more than one-fourth it was thought to be at that time. Hence 
boilers of such material and dimensions burst with about one- 
fourth that amount when new, after being used a few years. 
All that are termed general explosions occur from excessive 
pressure of steam more than the iron will bear. 

Had we understood the language of a boiler, for they often 
speak in thundering tones, amidst death and destruction, my 
sides are weak. . 

2414, Olive-street, St. Louis. Samvue.t MArspeEn. 

An Honest Borer MAKER. 


In the Scientific American, of July 7th, 1866, the “ Honest 
Boiler Maker” writes :—** You will confer on us a favour, and no 
doubt do many of your numerous readers a kindness, by explain- 
ing, through your columns, why a boiler should fail under cireum- 
stances like the following: We made last month a boiler of charcoal 
No. 1 iron, 16 ft. long, 60 in. shell, sixty 4 in. flues, shell ;sths and 
heads 3 in. thick, of the same iron we usually make such boilers. 
It was tested with cold water at a pressure of 100 lb., and was 
in all respects, so far as we could judge, un A No. 1 boiler. 
After running finely about fifteen days, it began to leak in three 
joints over the fire, under pressure of about 601b., the sheets 
gradually bagging, and in two or three days had settled down 
more than an inch, leaking so badly that the owners were com- 
pelled.to stop its use. We took out all the sheets injured, re- 
placing them with new ones of the best firebox iron, ;‘cths 
thick, tested by 100 lb. cold-water pressure. Steam was again 
applied, and in a little more than one day the F over the 
fire began leaking, and the sheets bagging as before. 

“We have been for fifteen years largely engaged in making 
steam boilers of this and other sizes, and we have never before 
known such a case. We have seen several of our leading boiler 
makers, and find two or three of. them have had similar cases, 
and have no satisfactory solution of the matter.” He also 
writes:—* And the pressure on second trial at no time over 
70 Ib.” 

Eprror’s HONEST AND CANDID Repty. 


“We suppress names purposely, as we presume our corre- 
spondent does not wish his failures advertised to the world.” (I 
all endeavour to show it was not altogether the fault of the 
boiler-maker.) He proceeds: “The cause of the trouble is 
weakness of the boiler. It is not strong enough for its work. 
Bourne gives the following rule to ascertain the thickness of 
boiler plates to withstand a given pressure: ‘For a single 
rivetted boiler, multiply the internal diameter of the boiler in 
inches by the pressure of steam in pounds above the atmosphere, 
and divide by the constant 8900; the quotient is the proper 
thickness of the plates in inches.’ ” 
From this rule it will be seen that the plates of the boiler are 
too thin for their work, and they fail accordingly. Fairbairn 
ives a table of the strength of steam boilers, and the pressure 
fey may be worked at; and for a boiler of 5 ft. diameter and 
three-eighths plates (not five-sixteenths) he allows 70g lb. per 
square inch; but Bourne states that these figures are too high, 
and that a boiler so worked is not safe. He says that for double 
rivetted boilers the margin is large enough; but for single 
rivetted the pressure is too near the ultimate strength of the 
iron. For a bdiler 5ft. in diameter, the plates, according to 
Bourne, should be 0.416 of an inch, or about seven-sixteenths of 
an inch, and for this he allows 60 lb. per square inch. These 
authorities are, we take it, sufficient. If the boiler in question 
is only one of many that have, been made and worked success- 
fully, it goes to show that good iron and good workmanship will 





rmit the habitual use of a pressure far in excess of the safe 
oad. As a matter of course, if the iron is not good the boilers 
will burst, and hurts somebody. If the engineer gets killed, it 
is the easiest thing in the world to palm the ‘fault upon him. 
To the boiler-makers, the same mystery surrounds the failure of 
this boiler that surrounds the bursting of the globes mentioned 
in a previous article, that ought, by calculation, to have stood 
at least 4500 lb. pressure per inch, if made of the best iron; 
but they burst with less than 626 1b. pressure. According to 
Fairbairn and Bourne, a boiler 5 ft. diameter, made of ¥; in. 
single-rivetted plates, ought to stand about. 389 1b. pressure 
before bursting, when new, if well made, and of the best iron we 
read about, but seldom find in steam boilers, 

The rule of Bourne and the.tables of Fairbairn are based on 
Fairbairn’s experiment’ of 34,000 1b. as the tension strain per 
square inch of single rivetted plates—rivetted plates that will 
only bear about 96001b. tension strain per square. inch (the 
amount this mysterious boiler seems to have stood), or 100 lb. 
hydrostatic pressure, for it was that amount of pressure that 
ruined the boiler to such an extent that it was not able to stand 
more than 701b. when set~ to perform its work. To make a 
boiler out-of the quality .ofiiron from which: this mysterious 
boiler was made, and as strong as Fairbairn and Bourne recom- 
mend that it ought to be made, the editor ought to have told 
the boiler maker to increase the thickness of the sides at least 
twenty-sixteenths instead of one. The strength of a boiler de- 
pends on the diameter thickness of the sides and tension strain 
of the material. In July the- editor writes thus: “We hope 
to see the day when recklessness in engineers will be deemed 
criminal, and the agent and the agen both be held to strict 
legal accountability.” I second the motion: but let us begin at 
We know there is such a thing us counterfeit 
greenbacks, and it appears from a portion of this article there 
is in existence counterfeit A No. 1 charcoal boiler iron. Of the 
two, the last is the most dangerous counterfeiter ; for the boiler 
maker of fifteen years’ experience tells us he could not tell the 
difference. A series of experiments, to ascertain the tension 
strain of the boiler iron manufactured at the various manufac- 
tories in this country would be of vast importance. It will pay 
well the owners of steam boilers to pay three times the price for 
good iron instead of bad. Under such circumstances the manu- 
facturer ought to warrant the tension strength of it. If found 
wanting, attach the penalty. Mr. Editor, to give you an ides of 
the present state of civil engineering, as applied to boiler mak- 
ing, I will give you an illustration. Suppose you wish to have 
a fire-proof:floor in your office. You call in a man who makes 
it his business to perform such work; you tell him what you 
want, also that the job is to be good and cheap. To make it 
cheap he will ask you the amount of weight you want to put on 
it; you tell him yourself and office furniture. 

He ascertains the weight of the whole minutely; makes his 
calculations, allowing the floor to bear its own weight, and three 
times the weight of yourself and furniture, if made of the best 
iron. He then proceeds to perform the job; when finished, he 
tests it by putting on the floor one-third more weight than your- 
self, which strains it to such an extent as to open the joints. If 
the floor don’t fall down, he concludes that it will bear more 
than that when you get on it. He has made no allowance for 
oxydation—none for the elasticity of the iron being destroyed by 
the test. He gets his money, and you get your fire-proof floor 
—made of iron less than half the tension strength he estimated 
it at. All goes well for a few months, but the floor is silently 
getting weaker every day. The winter has arrived; you put on 
a new overcoat, which increases your weight a few pounds, and 
proceed to the office. Now I do not mean to say that there 
would be a blow up. But there would be atumble down. Sub- 
stitute for the floor, boiler; for tumble down, blow up; for the 
overcoat, running one engine while the boilers are making steam 
for two; a short time, and you have the explanation of the 
phenomena that produced the destruction of both life and pro- 
perty on board the General Lytle. Such was the condition of 
the science of civil engineering as applied to boiler making in the 
Mississippi valley in the year of our Lord 1866. 

SAMUEL MARSDEN. 


the beginning, 


ARCHITECTS’ COMMISSIONS. 

Tue American Institute of Architects has adopted the fol- 
lowing scale of commissions: 

For full professional services Soe superintendence), 5 
per cent. upon the cost of the work. 

For preliminary studies... ose eee eee 

For preliminary studies, general drawings and 

specifications ... coe eee eve eee 

For preliminary studies, general drawings, 

details and specifications ... 

For stores 3 per cent. upon the cost, 
ratio. 

For works that cost less than $5000, or for monumental and 
decorative work, and designs for furniture, a special rate in ex- 
cess of the above. 

For alterations and additions, an additional charge to be made 
for surveys and measurements. 

Necessary travelling expenses to be paid by the client. 

The architects’ payments are successively due as his work is 
completed, in the order of the above classifications. 

Until an actual estimate is received, the charges are based 
upon the proposed cost of the works, and the payments are re- 
ceived as instalments of the entire fee, which is based upon the 
actual cost. 

Drawings, as instruments of service, are the property of the 
architect. 


1 per cent. 
” 


divided in the above 





Tne Henwoop Scneme.—While Mr. Henwood is proposing 
to convert our line-of-battle timber ships and two deckers into 
ironclads, the Admiralty have ordered a special report to be 
made upon the present value: of the hulls of the line-of-battle 
ship (Colossus, and of the frigates Arrogant, Imperieuse, Ter- 
magant, and Euryalus, all vessels of good size—about 200 ft. 
long, and with 400 horse engines, and none of them more, we be- 
lieve, than eighteen years old. It is proposed to break them 
up or to sell them. 





SHUNTING ENGINES. 

Tue Paris, Lyons, and Mediterranean Railway, working 2170 
miles of line, and earning 150,0007, weekly, is the largest 
railway. undertaking in the world. In its locomotive stock there 
are eighty shunting engines. of nearly the same type, and of 
which no less than sixty-eight were made by Koechlin and Co., 
of Mulhouse, and twelve by Schneider and Co., of Creusot. All 
these engines were made and put to work between 1857 and 1863. 
Of twelve made by Koechlin in 1860, we give the following par- 
ticulars: Inside cylinders, six-coupled, 154 in.- cylinders, 18 in. 
stroke, wheels 3 ft. 5% in.-.diameter, wheel base 8 ft. 6}in., 
the driving and hind axles being 3 ft. 114 in. apart, and the driv- 
ing and front axle 4ft. 7in. The whole 9 over the buffers 
is 25 ft. 9in., the height of the ‘centre of the buffers being 
3 ft. 3gin. The boiler has 53} square feet of firebox surface 
and 603 square feet of tube surface. A saddle tank is carrie 
on the boiler,‘and there are sand-boxes on each side, worked each - 
from the footplate. A strong brake acts upon both the front 
and hind wheels. There are steps and a footplate at each end 
of the engine. The whole weight, in working order, is 29% tons, 
of which 83 are on the leading, 103 on the driving, and 10} tons 
on the trailing axle. 








IRON OF DIFFERENT CountTRIES.—While the production of 
pig iron in England, in 1865, was estimated at 4,800,000 tons, 
that of France was but 777,000 tons, and of Prussia 771,000 tons. 
Of cast iron, wrought iron, and steel Belgium | ge in 1866 
about 500,000 tons, Sweden 937,375 tons. The estimate for 
the United States is about 2,000,000 tons, which is to be com- 

, not with our pig iron, but with our cast iron and wrought 
Iron, amounting to 8,800,000 tons. 

ENAMELLED Gas Prpes—M. Oppermann, of Paris, who has 
in addition to his other works commenced a journal entitled Le 
Propagateur des Travauz en Fer, states that the Lisbon gas 
mains, upwards of 100 miles in extent, and which have now been 
in use for sixteen years, are of wrought iron rivetted and 
enamelled. They have shown no oxidation whatever. 

Frencu Surpsurtpinc.—The price of iron sailing ships in 
France, completely fitted for sea, is 202. per ton of the registered 
tonnage. 

Tue Royat Water Sorrty Commisston.—This com- 
mission has been in session daily this week. Yesterday (Thurs- 
day), Mr. Thomas Dale, the engineer of the Hull Waterworks, 
gave his evidence upon the large scheme which he has proposed 
for supplying the Lancashire and Yorkshire towns with water 
from the lakes of Westmoreland and Cumberland. 

Tue Leeps Water Suppiy.—We learn that Mr. Hawks- 
ley has been called in by the Leeds corporation, and that in- 
stead of Mr. Filliter’s modest scheme, to cost 150,000/, Mr. 
Hawksley’s plan is to cost 410,000/. We described Mr. Fil- 
liter’s scheme in ENGINEERING of October 5th last. 

Tue Frencu Society or Encincers.—The papers on the 
list for last Friday’s meeting of the Société des Ingénieurs Civils 
were, Ist, “‘On the Ventilation of the Universal Exhibition by 
means of Compressed Air,” by MM. Pierron de Montdesir and 
Lehaitre; 2nd, ‘‘ On the Bearings and Working of the American 
Oil Wells,” by M. Foucou; 3rd, “On the Results of the Use of 
Back Steam-pressure in Locomotives for Checking the Speed of 
Trains on steep descending Gradients on the Northern of Spain, 
Northern of France, and Eastern of France railways;” 4th, “On 
Sébille’s New System of Paving,” by M. Komarnicki; and, 5th, 
“ On Driving Piles in Ground of average Compressibility.” 

Masters AND WorkMEN.—A complimentary dinner was 
given on Saturday evening last, jat the Whittington Club, to 
Mr. J. E. A. Gwynne, C.E., of Essex-street Wharves, Strand. 
The dinner was organised by the whole staff of Mr. Gwynne’s 
employés, and chosen as a fitting occasion for presenting that 
gentleman with an address and handsomely illuminated testi- 
monial, in token of their sincere regard, and to express deep 
sympathy in the long and —— illness with which Mr. 
Gwynne has been afflicted. Mr. Montague Beale occupied the 
chair. 

Lixcotnsaree.—The ironworks in Lincolnshire will shortly 
be ready for largely increased supplies of hard coal and coke 
several furnaces being nearly complete. 

PetrroLeum.—The production of petroleum appears to greatly 
exceed the requirements of consumption. Thus the quautity 
of petroleum existing at the commencement of this year in the 
markets of the two hemispheres is estimated at 733,000 
barrels, and this great quantity must of course be utilized be- 
fore the production of 1867 can be absorbed. A great many of 
the companies formed for working petroleum in Pennsyl- 
vania are stated to be in difficulties. 

Forricn Competition.—The head of a large City house, 
extensively engaged with foreign contracts, writes us, in the 
course of a private letter, as follows, and we have thought his 
remarks with respect to foreign competition worthy the atten- 
tion of many of our readers who may have been a little startled 
by Messrs. Creed and Williams's letters to the Times:—“ Re- 
specting foreign competition generally, we ourselves only order 
abroad very best qualities and difficult specifications, or such 
current articles as we can ship or order forward per truckload 
to destination with an advantage in carriage, saving in unload- 
ing, agency in connexion therewith, &., &. The whole 
matter is as much, or more, of a mercantile than a manufac- 
turing one, hence much of the confusion existing in men’s 
minds. The broad fact is now made intelligible to the public 
that buyers are not confined to any one district either in Eng- 
land or elsewhere. It is the merchant’s province to determine 
‘ the day and hour’ when one district or country offers advantages 
above another. Our British markets are easily affected by 
purchases and prospects of coming trade. Makers sometimes 
shut their books and ask, say 10s. per ton advance. If on 
such occasions we can buy, per telegraph, in the less active 
foreign markets at only 2s. 6d. per ton advance, though the 
| eae may be 2s. 6d. per ton more than what we should have paid 

ere yesterday, it is clear that at the time of purchase we 
may flatter ourselves we have bought abroad 7s, 6d. per ton 
lower than we could to-day conclude a similar contract here. 
When our markets are drooping and the tendency of prices 
downwards, I can always do better here than abroad—#. ¢., in 
current ordinary descriptions of ironwork.” 
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EXPRESS TRANSATLANTIC STEAMSHIP. 


DESIGNED BY MR. THOMAS SILVER AND MR. MOORE. 



















































PR Oe eee 
rit tt hl Me 3 


—t— 


| 























oe 














Norwirustanp1ne the speed and regularity with which the 
Transatlantic service between this country and America is per- 
formed by the best steamers engaged in it, it is nevertheless 


certain that the traffic might, by increasing the size and alter- 
ing the construction of the vessels employed, be carried on in a 
manuer which would give those making the trip between the 
two countries far greater comfort than falls to their lot at pre- 
sent. It was with a view of thus obtaining improved accom- 
modation, together with a high rate of s that Mr. Thomas 
Silver (the _—— of the well-known governor bearing his 
name) and Mr. Moore some time ago fo the construction 
of a line of steamships, of one of which we give plans above. 
This steamer was to be 600 ft. long by 75 ft. beam, and 100 ft. 
wide over all, the burthen being 10,000 tons, and accommoda- 
tion being provided for 5000 tons of cargo. The vessel was to 
be driven by four independent sets of engines, two of the sets, 
having each a pair of inclined cylinders, being employed for 
working the  pedale-mbecs whilst the other two sets were to 
drive a pair of twin screws, the cylinders of these latter engines 














being placed parallel to the keel, and the screw-shafts being 
driven by bevel gearing. The engines were to have an aggre- 
gate power of 2000 horses nominal, and were intended to work 
up to 8000 horse power indicated ; and this great engine power, 
together with the fine lines of the vessel, would, it was con- 
tidently mane, enable a very high rate of speed to be main- 
tained. e arrangement of the engines and boilers is shown in 
Figs. 4 and 5. The vessel was to be constructed with three 
main longitudinal bulkheads, and by means of these and other 
bulkheads she was to be divided into fifty water-tight compart- 
ments. 

A great portion of the passenger accommodation of the vessel 
was ote ociclded in a structure raised above the deck level, as in 
an American river steamboat. This upper story, of the arrange- 
ment of which a plan is given in Fig. 2, was to comprise a 
splendid saloon 500 ft. long by 25 ft. wide, this saloon having a 
restaurant at each end, and state rooms opening from it on each 
side. Other state rooms were to be ai below, as shown 
in Figs. 3 and 4; and there were to be one thousand of 








these rooms in all, each being re har? ne es Be 
meals, &c., of the passengers were to be supplied in the same 
manner as at an hotel, and, indeed, the vessel was intended to 
be a vast’ floating restaurant, in which each passenger could 
order his breakfast, dinner, &c., at any time he Viked i just as he 
could at a restaurant on shore, the meals being paid for in the 
same way. At the time the scheme was brought forward, it 
appeared to be considered that such a vessel as the one above 
described was too large for the service; but we think that there 
can be no doubt that eventually very large vessels, of a class re- 
sembling that pro) by Messrs. Silver and Moore, must be 
adopted on some of our principal lines of international communi- 
cation. The comparative immunity from sea-sickness given 
by such large vessels is of itself a point which would tend to 

ly increase the number of persons who would make a long 
voyage, and, coupled with the increased speed and improved ac- 
commodation they would afford, it would enable them to, as it 
were, create a ger ic far beyond that at present 
isting, alth this is already rapidly increasing. 
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STEEL RAILS, TESTED AT SHEFFIELD ON SATURDAY AND MONDAY LAST. 











Aw interesting series of trials of steel rails was made on 


Saturday and Monday last at the works of Messrs. John Brown | 


and Co. (Limited), and Messrs. Charles Cammell and Co. 
(Limited), Sheffield. The trials were made in presence of the 
Honourable William J. McAlpine, formerly engineer to the State 
of New York, and president of the board of railway commis- 
sioners of that State, Mr. John Bourne, Mr. Zerah Colburn, and 
other professional gentlemen, English and American. Two sec- 
tions of rail, shown full size in the annexed illustrations, were 
tested. The double-headed rail, weighing 68 lb. to the yard, is 
one of which the Sheffield firms above named are making each 
11,000 tons for the Great Indian Peninsula Railway. A sample 


of this rail, as made by each firm, was tested respectively at 


their works, in the same manner in both cases, and with practi- 
cally the same results. It was laid upon supports 3 ft. apart in 
the clear, and struck at the middle of the span by a weight of 
one ton, having a striking edge at the bottom so formed as to 


give the blow at one point only in the length of the rail. This | 


weight or ram w&S raised between guide-posts, and fell freely 
throughout its range. 

The first blow was given with a clear fall of 20 ft., and the 
rail was merely bent about. 5 in. in its length of about 4ft. No 
sign of cracking was exhibited. 

The rail was then turned and struck with the same blow as 
before, less the bend of the rail. This blow straightened the 
rail horizontally, but gave it a twist sideways, due to the alter- 
nate extension of the top and bottom heads. 

The rail then received a blow from the same ram, with a clear 





fall of 30 ft., which merely twisted it in the manner shown in 
the illustration, copied from a photograph taken of Messrs. 
Cammell’s rail. The effect upon Messrs. Brown’s rail was as 
nearly as possible identical. 

None of the blows to which the two samples were respectively 
subjected caused any cracking of the steel at any part, and, 


| 
| 
| 
| indeed, no other effect than bending and indentation was pro- 
| duced. The indentation was so little, however, as to show that, 
| while the steel possessed great toughness, it also possessed 
extreme hardness. In another series of trials at Messrs. Cam- 
mell’s, when a rail of the same lot (Great Indian Peninsula) was 
| tested with a 15 ft. fall from the ram of one ton weight, the rail 
was bent 5y% in. in the length of 3 ft., and the bottom flange was 
| contracted } in. in width. ov Se 
| In the case of the rail with a flat bottom, and weighing 69 lb. 
| to the yard, rolled by Messrs. Cammell and Co., for an American 
} line, a 15 ft. blow caused a deflection of 53 in., which expanded 
the upper flange ;'; in. in width, and narrowed the bottom flange 
fin. in width. : 
Both forms ot rails were tried also by hydraulic pressure at 
} Messrs. Cammell and Co.’s works. In this trial the rail, 4 ft. 
long, was placed upon supports 3 ft. 6 in. apart. : 
In the as of the dou To-headed rail, a Joad of 20 tons mid- 
way between the supports caused a deflection, during the trial, 
of yr in., and a permanent set of fin. With 30 tons, the de- 
flection was 2 in., and the permanent set 2.55 in. s 
The flat-bottomed rail was then tested with the following 
results: 





Deflection. 
15 tons 0.14 in. nil. 
20 tons 0.57 in. 0.4 in. 

A second sample of the same rail was then tested with 18 tons, 
causing 0.13 in. deflection and no permanent set; but on repeat- 
ing this load, the deflection became 0.135 and the permanent 
set 0.01 in. The deflection while the weight was on was con- 
siderably less than 0.0Lin. per ton of load, in fact, only 
0.0075 in., which is far less than an iron rail of the same section 
would have yielded. 

All the tests showed an extraordinary strength and tough- 
ness, and left no doubt upon the minds of those who witnessed 
them of the complete superiority of steel over iron rails, nor of 
the greater economy of the former, although of greater first 
cost, where the traflic is considerable; the difference in compound 
interest, where the wear extends over many years, giving a less 
favourable comparison for very light traffic. 


Permanent Set. 


Workmen's CompBrnations.—We are glad to find the press, 
in many parts of the country, taking up our recent articles on 
** The Condition of Labour,” “The Amalgamated Engineers,” 
and “The War upon Piecework.” We think there should be no 
doubt of the injustice of the present mode of combining to force 
up wages, already higher than many masters can pay. For one 
workman, or for a thousand, or any number, tu say that he or 
they will not work except at certain wages is right enough; 
but it is wholly wrong in principle to allow of combinations 
which shall compel men who have never made the same request 
to turn out, because it is denied in the case of others than them- 
selves. The law ought clearly to put a stop to such a practice. 
There are constant cases in which men who have belonged for 
years to “societies,” and who have paid in, in the aggregate, 
considerable sums, are told that, if they do not follow the com- 
mands of the leaders, they will be deprived of all share of the 
funds in case of sickness, and that nothing will be given to their 
families in the event of their death. This should be corrected 
at once, by law, and no trade society should have any power 
over its members, derived from its possession of sums contri- 
buted by them for purposes of assurance or other benefit. 

Messrs. CAMMELL AND Co.’s NEW WorkKs.—The new 
works of Messrs. Charles Cammell and Co., at Grimesthorpe, 
near Sheftield, are to be devoted wholly to the manufacture of 
steel by the crucible process, the Bessemer plant being employed 
at the Sheffield and Peniston Works, The new works are of 
great size, and are already roofed in, and partly at work making 
railway tyres. The heating furnaces for ingots are heated by 
gas made by Siemens's producers. A 6-ton and a 3-ton iammer 
are at work, and one with a head of 25tons is being put up. 
This is, we believe, the largest hammer ever made in England, 
and it has a 54 in. steam cylinder and an 8 ft. stroke or fall. 
The foundations are of great depth, and the masonry supporting 
the huge standards is especially massive, the heavy stones 
being ‘‘ cramped ” together in every direction. The anvil-block 
is not yet in, and the masonry for the standards now resembles 
the abutments of a railway bridge in its extent. The tyres are 
rolled by an excellent machine, of which the makers, Messrs. 
Tannett, Walker and Co., of Leeds, have promised us drawings 
for illustration in an early number, 
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INSULATION OF TELEGRAPH WIRES 
WHERE IRON POSTS ARE USED. 
By F. C. Wess, Tetzcrarn EncGinern. 

In India and some other parts of the world, iron 
posts for —— A sco wires are very often 
employed. ‘To the electrician who at first sees in the 
wooden pole the means of tolerable insulation in dry 
weather, in case even of several insulators being 
broken, and a certain amount even in damp weather, 
from the greater resistance of the film of wet on the 
wooden pole, as compared to so excellent a conductor 
as an iron pole, there appears a chance thrown away 
in thus employing iron instead of wood. On the other 
hand, the danger and difficulties caused by “ contact,” 
* mélange,” or “ confusion”—or, in fact, the results 
of having a resistance between earth and any wire 
bearing an appreciable ratio to the resistance between 
that wire and any other wire supported on the same 
pole—are so great that on our English lines for many 
years past an earth wire has been run down every pole, 
and is carefully attached round the wooden arms, thus 
ensuring that where leakage from a wire occurs 
through a bad or broken insulator, or through the 
ordinary surface leakage of the insulator, the current 
shall all leak to earth, instead of all or part into any 
of the other wires. 

We thus, to avoid contact, sacrifice any insulation 
that may be offered by the pole. On those lines where 
wooden arms are still employed, there still is left, 
however, the insulation offered by the half arm, which, 
in case of a broken insulator, or the wire becoming 
detached from the insulator, offers sufficient insula- 
tion in fine weather to be worked over even when 
hundreds of insulators are removed at a time during 
construction or re-insulation, whilst it must be of some 
benefit even in damp weather. By using iron brackets 
even this last forlorn hope is removed; for the iron 
arm is, to avoid the possibility of “ contact,” attached 
to the earth wire, and thus the insulation is entirely 
dependent on the porcelain insulator. If the insula- 
tor should break, or the wire become detached, the 
wire is at once in perfect contact with an earth wire, 
which, of course, is constructed, as regards its termi- 
nation in the earth, so as to make the best possible 
contact with earth that can, under the circumstances, 
with a due regard to economy, be produced. 

Where iron poles are jauloges with iron arms, of 
course we have these same conditions of entire de- 
pendence on the porcelain of the insulator still more 
rigorously ensured. The iron brackets or arms make 
an excellent contact with the pole; the pole is a con- 
ductor having evidently a most minute conductive re- 
sistance, and the contact of the pole with the ground, 
consisting as it does of several square feet of surface, 
must be very much greater than it is possible on the 
score of expense to attach to the earth wire used with 
a wooden pole. 

In India the Director-General of telegraphs, to ob- 
tain some amount of insulation besides that given by 
the insulator itself, added three or four feet of wooden 
pole on the top of the Hamilton iron poles. So long 
as only one wire was employed, this was a step in the 
right direction. But lines were deliberately erected 
with two wires, the insulators of which were attached 


| is suspended to a hook cemented into the centre of the 





to iron brackets bolted together round the piece of 
wooden pole inserted in the top of the Hamilton pole. | 
The insulators were such as would—filled as they were | 
with sulphur to the level of the lip of their cast-iron | 
cap—have been a discredit to any telegraph clerk’s 
knowledge of the subject, and cannot in damp weather 
give any insulation worth speaking of. The conse- 
quence was, of course, such as might easily have been 
predicted by anybody in the least conversant with | 
telegraph engineering. ‘The two wires were insulated 
from the earth almost entirely by the 2 ft. or 3 ft. of 
wooden pole, and not at all from one another by the 
insulators. Thus, every facility was offered for con- 
tact, whilst the insulation depended almost entirely on 
a short piece of wooden pole. The two wires of the 
Meckran telegraph thus constructed cannot be worked 
as separate circuits, being, in fact, joined together at 
every pole by an excellent conductor in the shape of 
the iron arms, from which they are, in fact, scarcely 
insulated at all by the O’Brooke insulator, the insu- 
lation of the piece of wooden pole being just sufficient 
to allow signals to be sent on the ¢wo wires used as 
one conductor for a few hours daily when the sun has 
thoroughly dried their oxly insulator, the piece of 
wooden pole. 

The wires at the terminal posts and at every angle 
post having no attempt even at insulation beyond wood 
—insulators being in these cases entirely dispensed 
with—of course adds to the general leakage, and is 
only a little further illustration of the general ignorance 


| which must, of course, 





that has reigned in the Indian telegraphic department. 
Perhaps these points will now be remedied; but other 
instances quite as gross will be sure to crop up in some 
other way, so long as the policy of ignoring the value 
of all past experience in telegraphic engineering is 
persisted in by the Indian Government. 

Tron poles are more suited than wooden poles to the 
exigencies of many localities; and without entering 
here on the particulars of where and why they are so 
preferable, it is important to find any means that will 
render the insulation of the wires less entirely depen- 
dent on the porcelain of the insulators, where iron 
poles are employed without corresponding disadvan- 
tages. 

The employment of wooden arms in such cases 
appears to fulfil the necessary conditions of the case. 
Between every insulator and the iron pole the in- 
sulation given by nearly half the arm would be 
obtained, whilst the iron pole would, if the arm 
was properly attached to it, entirely prevent “con- 
tact,” “mélange,” or “confusion,” as leakage from 
one wire into the other is called respectively in 
England, France, and India. That the arms do give 
an amount of insulation quite sufficient to be valuable 
as a preventive against complete stoppage to the 
communication in the case of the wire resting by 
accident on the arm is seen in those cases where, 
on our English lines, wires under process of re-in- 
sulation or alteration, are often left at several con- 
secutive poles resting on the arms for a period of 
several days, the wires being still worked through with- 
out difficulty. 





A more complete arrangement. still would consist 
in employing separate half-arms or brackets formed of 
wood bent into a curved shape (by the steam timber- 
bending process), and attached to each side of the 
iron pole by two bolts passing through it, as 
shown in Figs. 1 and 2. ‘The wooden brackets would 
thus afford sufficient insulation, in the case of a bad or 
broken insulator, to allow of several points in the 
circuit only thus insulated to be easily worked through, 
whilst the arms being completely separated by the 
iron pole, no contact coal possibly occur, even 
if two insulators were broken on the same pole. The 
curved form of the arm allows the wet to drain easily 
and quickly off those parts most nearly perpendicular, 
thus facilitating the drying of the surface and conse- 
quent improvement in the insulation of the wood. 

‘here would be no difficulty im adopting, with such | 
a bracket, either that class of insulators where the wire 


insulator, as in the Siemens insulator, which may be 
termed, for convenience, /ezsion insulators, and which 
must be attached de/ow the arm, as shown in Fig. 2, or 
any of that class similar to Brett and Little’s, the Prus- 
sian, L. Clark’s or Varley’s, which may all be termed 
compression insulator, the wire resting on the insulator, 
be placed adove the arm (as 
in Fig. 1). 

To make the whole more complete, the end of the 
arm could be curved up so as to form a guard to keep 
the wire from falling off the arm in the ease of the in- 
sulator breaking on a curve, where the wire is attached 
on the top of the insulator. 

By this system, the insulation of the lines would be 
rendered very much less dependent on the continued 
perfection of each insulator on any circuit than can at 
present be attained with iron posts and iron arms, 
whilst preserving the advantage which iron posts pre- 
sent of effectually preventing that leakage of the 
current from one circuit into another known as “ con- 
tact,” “mélange,” or “confusion,” the latter term 
being that adopted in India, and peculiarly adapted to 
the Indian telagraghic department in a more general 
acceptation of the term. 








SourHampTon Docks.—These docks have attained a large 
measure of prosperity. In 1844 their revenue was only 4018/., 
and six years later, viz., in 1850, it did not exceed 20,6141. 
Since then, however, the income derived from the docks has im- 
mensely increased. In 1855 it had risen to 52,442/., and in 
1860 to 64,5587. In 1861 it amounted to 55,842/.; in 1862 to 
58,1217. ; in 1863 to 57,739/.; in 1864 té 58,8587. ; in 1865 to 
62,449/.; and last year to 66,0112 





THE MEZZANA-CORTI BRIDGE. 


A FEw months ago, we gave (vide page 329 of our last 
volume) some particulars of a bridge over the Po, at Mezzana- 
Corti, constructed for the Southern Railway Company of Italy 
by Messrs. Gouin and Co., of Paris; and we now give on the next 
page engravings of this bridge, showing the details of its con- 
struction. In these engravings, Figs. 1 and 2 are respectively 
a general elevation and gree of the entire structure; whilst Fig. 
3 is an enlarged plan of two spans, portions of this view being 
horizontal sections taken. at different levels. Of the remaining 
figures, Fig. 4 is a transverse section of the bridge, one-half of 
the section being taken over a pier; Figs. 5, 6, and.7, views of 
one of the abutments; and Figs. 8, 9, and 10, similar views of 
one of the piers, The total length of the bridge is‘828 metres, 
or about 3310 ft., this length being made up of ten clear spans 
of 72.5 metres, or 196.2 ft., each, together with the piers and 
abutments. 

The foundations’ for the piers and abutments were sunk by 
the aid of wrought-iron caissons, closed at the top and charged 
with compressed air, these caissons, or working chambers, 
being occupied by the men engaged in making the excavations. 
Sections of the working chambers are given in Figs. 5 to 10, 
and from these it will be seen that the jst Sa have straight 
sides and tops, and ends which are semicircular in plan. The 
chambers for the piers were each 49.2 ft. long, by 19.2 ft. wide, 
by 8.8 ft. high; and both they, as well as the chambers for the 
abutments, were each provided with four tubes, each 4 ft. in 
diameter, through which the excavated materials were hoisted and 
access to the chambers was attained. The lower parts of these 
tubes, which remained as parts of the work, are shown in Figs. 5, 6, 
8, and 9. The four tubes of each caisson were arranged in pairs, in 
which skips with movable bottoms were raised and lowered alter- 
nately, and each pair of tubes was provided with an equilibrium 
chamber so arranged that whilst one skip of the pair was being 
filled by the men in the caisson, the other was being emptied in the 
equilibrium chamber. In putting in the foundations the excava- 
tions had to be carried down 21 metres through the gravel, and 
even more below the level of low water, so that the work had 
necessarily to be carried on in the caissons under very consider- 
able pressure. The hoisting gear for the skips was worked by 
hydraulic power. The caissons or working chambers above 
mentioned were eventually filled in with concrete, and they re- 
main as permanent portions of the work. Above them the 
concrete, brickwork, and masonry, of which the piers and 
abutments are composed, were carried up in the manner shown 
by Figs. 5, 6,8, and 9. Both the piers and abutments are sur- 
mounted by stone caps, ou which the bedplates for the girders 
rest. 

The superstructure consists, as shown in Figs. 1 and 4, of 
lattice girders connected at their tops and bottoms by plate-iron 
cross girders, the lower.series of these cross girders supporting 
a double line of rails, and the upper series carrying an ordinary 
roadway having footways on each side formed over the flanges 
of the main girders. Thetwo main girders of each span are 
24.6 ft. deep between top and bottom flanges, and they are 
placed at a distance apart, transversely to the line of the bridge, 
of 27.26 ft. from centre to centre. The lower cross girders are 
connected by short intermediate longitudinal girders extending 
from one cross girder to another under the longitudinal timbers 
on which the rails are placed, and between these timbers the 
bridge is floored with longitudinal planking laid with open joints. 
The cross girders forming-the upper series havea slightly arched 
form on their upper sides, and they are connected by longitudinal 
timbers on which the planking forming the floor of the roadway 
is laid. The arrangement of this planking is shown on the 
right-hand side of Fig. 8 and in Fig 4, whilst this last Figure 
also shows the manner in which the footways are supported. 
The clear height from the rail level to the under sides of the 
upper cross-girders is 17.8 ft. and the latter are well connected 
to the main girders by strong gusset stays. The total quantity 
of iron used in the structure was about 5700 tons, and the bridge 


; Was completed early in last year. 








THE LATE MR. JOHN BETHELL. 

Mr. Joun Beruxtt, the patentee of the creosoting process 
for preserving timber, died in London, on Friday last, at the age 
of 64, He was the only brother of Lord Westbury, late Lord 
Chancellor. 

Mr. Bethell took his idea of preserving wood by creosote from 
the embalming of mummies, the creosote having the property of 
coagulating albumen, Coal tar contains a considerable quantity 
of creosote, and when boiled to expel its ammonia, it is called 
coal oil. The proportion of creosote in this oil is ascertained by 
mixing it with ten per cent. of its own bulk of a strong caustic 
alkaline solution, After shaking and settling, three layers will 
be formed, the lower layer of caustic alkali, the next, forming 
from 8 to 18 per cent. of the whole, being creosote, while the 
bituminous oils float at the top. 

There has been much diversity of opinion as to the value of 
creosoting. It renders timber brittle, and it is no protection 
against white ants. Even on the score of durability, Mr. Cross- 
ley, the engineer of the Midland Railway, considers that the 
compound interest of the money spent in creosoting amounts to 
more than the value of the process, and sleepers, not protected 
by any preservative substance have been down and jn use for 
twenty years on the Midland and the Great Eastern Railways ; 
and in a paragraph, last week, we called attention to the saving 
of 10,0002. proposed in the current year’s accounts of the 
Great Eastern Company by abandoning the creosoting of the 
sleepers to be put down. Aide ws ; 

Mr. Bethell joined the Institution of Civil Engineers as an 
Associate, March 20th, 1838. He did not become a Member. 
His creosoting patent was dated July 11th, 1838, He was an 
ingenious and even speculative man, and took ont several 
patents, including ploughing engines, steatite bearings for car- 
riages, and improvements in agriculture. He was, at the time 
of his death, chairman of the British and Foreign Railway Plant 
Compeny. 








Rats 1x BeLerum.—Low as are the prices of rails here, 
our prices were beyond those of the Belgian rolling mills in a 
pte competition for rails for the Belgian State lines of railway. 
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CONSTRUCTED BY MM. GOUIN AND CO., ENGINEERS, PARIS. 
(For Description, see preceding Page.) 
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DRY CLAY BRICK-MAKING MACHINERY. 
CONSTRUCTED BY MESSRS. PLATT BROTHERS AND CO., ENGINEERS, OLDHAM. 
(Por Description, see Page 197.) 
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ROLLING STEEL RAILS. 
Iw rolling steel rails at Messrs. Cammell and Co.’s 
works, at Sheffield, the rolls, which are 2] in. and 22 in. 
in diameter, are run at about sixty revolutions per 
minute, and the hammered blooms are brought down 
to the finished section at one heat, the number of 
passes” required to accomplish this of course vary- 
ing according to the section of rail to be produced. fn 
the case of the flat-footed rails, of which we give a 
section on page 192, the number of passes required is 
fourteen, and the time occupied in rolling each rail is 
about 2$ minutes. Of the fourteen sets of grooves 
through which the bloom is passed, the first and third 
are of a rectangular section, whilst the second, fourth, 
and fifth, through which the bloom is’ passed on its 
side, commence the formation of the bottom flange by 
compressing the upper part of the rail. Through the 
sixth pair of grooves the rail is passed with its bottom 
flange uppermost, and during its: passage that flange is 
cabadel Teter: and a depression formed along its 
centre. Through the seventh and all the remaining 
airs of grooves, except the ninth, the rail is passed on 
its side, its section being further pulecwled at each 
pass until the rail is completed. Through the ninth 
pair of grooves the rail is passed with its bottom 
fan e uppermost, this pass completing the extension 
of the lower flange, wl removing the hollow formed 
in it by the sixth pair of grooves. After rolling, the 
rails, whilst still hot, are straightened by wooden 
mallets, and are then cut to length by a pair of circular 
saws. The two ends of the double-headed rails are 
cut simultaneously ; but those of the flat-footed rails 
are undercut 4 in., so that the heads meet closely when 
the rails are laid, and each end has consequently to be 
cut separately. 





STEEL-FACED ARMOUR PLATES. 


Tue great penetration effected by the Palliser chilled 


shot when fired against iron armour plates has led to | 
a demand for plates which should possess a much | 


harder surface than the ordinary armour plates, and 
which should be enabled to offer a resistance sufficient 
to break up the conical point with which the Palliser 
shot are provided. With this object in view, Messrs. 


C. Cammell and Co. have, during the last few weeks, | 
been manufacturing at their works at Sheffield some | 
armour plates, having a steel face welded to an| 
The plates of this kind whieh | 


iron body or backing. 
have so far been made vary in thickness from 6 in. to 
7 in., about one-third of this thickness being formed 
by the steel face. The steel used for the face is neces- 
sarily of a mild quality, to enable it to be welded to 


sage of the pile through the rolls. 
judged from the pieces cut off in trimming up the 


plates, and from the appearance of the edges of the | 
plates themselves, the, weld obtained appears to be a| 


sound one; but whether the steel face is, or is not, 
thoroughly united to the iron at all parts, could of 
course only be ascertained by destroying the plates. 


The largest plates of this kind which have hitherto | 


been made weigh about six tons each, thus giving a 
surface of about 48 square feet; but larger plates can 


no doubt be readily produced, if there should be a de- | 


mand for them. 
these plates has not yet been tested; but when they 
are tried, we hope to be able to place the results before 
our readers. 


American Guns.—The American Government possessed 
some months ago 555 ten-inch Rodman guns, and no Jess than 
188 of the 15in. Rodman guns. Besides these are several 20 in. 

uns. 

Tue Hoosac Tunnet.—This tunnel is again about to be 
let to contract. It is the largest work of the kind yet attempted 
in America, its intended length being 43 miles, and its sectional 
area 459 square feet. Only 4600 ft., however, or less than a 
mile, have yet been penetrated from both ends, and this is of 
hardly more than half the full section. The central shaft is to 
be 1080 ft.deep. tis elliptical in section, 27 ft. by 15 ft., and 
is now down 400 ft. 

Sparn.—Tenders are advertised for in England for a market, 
theatre, and circus at Jerez de la Frontera, to cost, in all, about 
100,0002. 

Dunper.—The Caledonian Railway Company propose to 
reclaim fourteen acres from the Tay for increased station accom- 
modation. It is proposed by the town authorities to allow the 
company to reclaim the land, but to form a sea-wall further 
out, upon Mr. Abernethy’s plan, from Craig Pier to the Magdalen 
Point. This will gain between 60 and 70 acres of land from the 


ay. 

Tue Mrtitwaut Ironworxs.—These works have just re- 
ceived an additional order for 1000 tons of iron for Government 
and bave taken on 400 hands. , 

Op Raits.—Messrs. William Bird and Co.’s Monthly Cireu- 
lar states that no less than 50,000 tons of old rails are offered 
in the English market by foreign merchants. 


_ NorrHern oF Fraxce kauway.—This company has 
inst let a contract for 15,000 tons of rails to MM. Hamoir and 
e Wendel. The contract price is 7/. 6s. 6d. per ton. 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1730, 1s. 4d.) J. H. Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Isaac Gregg, of 
Philadelphia, U.S., improvements in the brick-making 
machine patented by Gucens Haseltine, in July, 1863. 
This machine is intended for making bricks from un- 
tempered clay, and the improvements include a method 
of y oe the direction of the clay in the hopper 
from the full to the partly filled moulds, as well as 
means for stopping and starting the machine and 
cleaning and working the pistons or followers of the 
moulds. 

(No. 1735, 8d.) John Imbray, of 190, West- 
minster-road, and Joseph Ellis, of 53, Eccleston-square, 
patent methods of holding the sliding sashes of rail- 
way or other carriage windows in any required posi- 
tion. Recesses are formed in those parts of the sash- 
frame which slide in the grooves, and into these 
recesses are fitted wedges with their larger ends 
downwards. The wedges are pressed upwards by 
springs so as to jam between the sash and the grooves, 
and knobs or latches connected with levers are pro- 
vided for slacking them back when required. 

(No. 1738, 10d.) Richard Hornsby, of the Spittle- 
gate Ironworks, Grantham, patents an arrangement of 
reaping and mowing machines, in which the end of 
the cutter-bar is jointed concentrically with the crank- 
shaft, so that the relative positions of the crank-pin 





Thé resistance to shot offered by | 


and the end of the cutter-bar are not altered when the 
latter and the finger-bar rise and fall to accommodate 
| the irregularities of the land. The patent also includes 
| so forming the angular cutters or knives that in place 
jof their meeting edges forming plain butt joints on 
| the knife-bar, these edges are made alternately convex 
|} and concave, so that they interlock with each other. 
(No. 1740, 1s.) Henry Griffin, of Silvertown, 
| patents a method of constructing valves or washers of 
india-rubber combined with wire-cloth. According to 
| one method of carrying out this plan, a layer of wire- 
cloth is enclosed between two layers of india-rubber, 
these layers being imbedded in the interstices of the 
wire-cloth by the application of pressure, and being 
then “vulcanised” in the ordinary way. To form 
dise-valves, the combined sheet of india-rubber and 
wire-cloth is wound several times round a mandril of 
about the size of the rod or pin to which the valve is to 
be applied, and the tube thus formed is then cut into 


the iron, and this welding is effected during the pas- | rings of a thickness equal to that of the intended 


As far as can be | 


dises. Each of these rings is then surrounded by a 
dise or ring of india-rubber, which form the chief part 
of the valve, this dise being afterwards subjected to 
the process of vulcanisation. 

(No. 1748, 10d.) William James Baker, of Wake- 
field, patents the application to railway trains of a light 
cage traversing along continuous rails fixed to the ex- 
terior of the carriages. -The cage is intended to afford 
the guard means of passing, whilst the train is in 
motion, from one part of it to another, but we believe 

| that there are but few lines on which there is suflicient 
| clearance to allow the apparatus to be applied with 
| safety. 

(No. 1749, 8d.) Henri Adrien Bonneville, of Paris, 
and of 38, l’orchester-terrace, Bayswater, patents, as 
the agent of Pierre Francois Léon Péréme, of Paris, 
a form of telegraph cable, in which the conductor is 
surrounded by parallel wires of tempered steel coated 
with copper, an insulating compound being placed 
outside these wires, and this Ban succeeded bya second 
set of steel wires, outside which is another insulating 
coating, and then an external sheathing of steel wires. 


A New Rartway.—tThe first sod of the Yatton and Cheddar 
Valley Railway, from Wells to Yatton, was turned on Tuesday 
last. ‘The line, of which W. and J. Pickering are the contrac- 
tors, is to be 18 miles long. 

Tue Catcurra Watrerworks.—The contract for the 
construction of the entire water-supply works of Calcutta has 
been finally completed with Messrs. Brassey and Co., and the 
works have already commenced under the superintendence of 
Mr. Paton, their agent. It has been decided that the sum 
required for this work (520,000/.) shall be raised by four annual 
loans of thirteen lacs each 

Tue British Museum.—The Owl, generally a good autho- 
rity, learns that the British Museum is to be greatly extended 
by the purchase of the Duke of Bedford’s property on each side 
and at the rear to Montague-street, Montague-place, and Caro- 
line-street. 

American Iron.—In 1866 the American blast furnaces 
produced 939,956 tons of pig iron, and 339,761 tons of railway 
bars were rolled. Only 14,923 tons of steel were made in the 
States. The iron manufacturers paid during the year 
13,728,126 dolls. in Government taxes ! 

Tue Rererees’ Court.—The Referees’ Court of the House 





of Commons met for the first time this session on Wednesday. 





LITERATURE. 


Praktische Anleitung zum Traciren der Eisenbahnen. JosErH 
Strummer, Ritter v. Traunfels. 

M. Strummer, v. Traunfels, engineer of the Nor- 
thern Railway of Austria, has published a treatise upon 
railway surveying, which has been very favourably re- 
ceived by the profession in Germany, and which forms a 
very useful handbook for beginners, and, in fact, for 
all parties practically engaged in this branch, the lite- 
rature of which is comparatively poor in useful guide- 
books. Without entering into many theoretical con- 
siderations, and leaving aside all matters of controversy 
upon methods and systems, the author starts with the 
proposition that a survey is to be made, and sets to 
work to explain in detail how he would do it from be- 
ginning to end. M. Stummer’s experience in this 
branch has been gained in the extensive surveys of the 
proposed new lines in Bohemia and Moravia, intended 
to form extensions of the Northern Railway, and the 
method which he found most expedient he has de- 
scribed in his treatise. ‘The instruments required, and 
the modes of testing their quality, and of adjusting 
them if out of order, the process of carrying out the 
survey, the mode of placing the results on paper, 
tables for registering and calculating quantities, and 
others for making the estimates, form the contents of 
the treatise. We understand that arrangements have 
been made, or are about to be concluded, for an Eng- 
lish edition of M. Stummer’s book, the tables and 
figures of which, of course, will be remodelled to suit 
the measures, weights, &c., of this country, and to 
conform with the standing orders of the Houses of 
Parliament. 








Borer Inspectrion.— The half-yearly report made this 
week by Mr. E. B. Marten, the engineer to the Midland Steam 
Boiler lnspection and Assurance Company, states that, up to 
December 31st last, 890 boilers were under the company’s inspec- 
tion, and 1300 under assurance, and that this number has since 
been considerably increased. During the past year but one ex- 
plosion, and that of a ‘‘trivial character,” has occurred to any 
of these boilers, and within the five years of the company’s 
operations, only three boilers under their inspection or assurance 
have failed, and warning had been given in two of these cases 
and in the other no opportunity for internal inspection had been 
given. In the last year no less than 11,523 inspections of 
boilers were made, and 1168 reports were addressed to owners 
calling their attention to defects and omissions. Mr. Marten’s 
report is a novelty in respect of its illustrated analysis of the 
boiler explosions which have occurred during the year 1866. 
In thirty-two cases the report gives particularly neat engravings 
by our own engraver, Mr. J. Henry Rimbault, of the appearance 
of the boilers after explosion, so as to show the parts which 
failed. 

Locomortves.—The Great Northern Railway Company are 
about to order twenty locomotives, and it is understood that 
twenty more will soon be required. Messrs. William Bird and Co. 
have ordered locomotives of American pattern, made in Eng- 
land for foreign lines, and we know that a large firm of engine 
builders are now commencing engines of like construction. 

Raits.—The Dutch Rhenish Railway have obtained 2500 tons 
of rails from Belgium, at 6/. 7s. 6d. free on board at Antwerp, 
and in the face of English competition. 

Hematite Iron.—The hematite iron used for the Bessemer 
process is now sold at 4/. 10s. per ton, while cold blast iron 
rules at from 5/. 10s. to 5/. 17s. 6d., and Blaenavon at 6/. to 
61. 2s. 6d. 

Epce Runners.—A neat pair of edge runners driven from 
below instead of above is employed in the foundry of the York- 
shire Engine Company, near Sheffield. ‘The arrangement, of 
which Mr. Saeré has promised us a drawing, is much approved of. 

Tue IntTeERCOLONIAL RatLway.—lLhe imperial grant of 
90002. per mile, in aid of the railway to connect Halifax with 
Quebec, is now placed beyond doubt, and the work will be an 
important one in the estimation of engineers, as well as for the 
good it will accomplish for British North America. We believe 
that Mr. James Brunilees and Mr. A. Luders Light are to be the 
engineers. 

tue Evpurates VALLEY RAILwAy.—The Homeward 
Mail states that Mr. W. P, Andrew, the eminent Indian railway 
projector and director, is now concentrating his efforts for the 
realisation of the great undertaking of the Euphrates Valley line, 
proposed by him many years ago. ‘This work will be important, 
not only from its vast magnitude, but from the great advantages 
it will confer upon our eastern trade. 

Tue Narrow Gauce.—Even the Bristol and Exeter Com- 
pany find themselves compelled to put down a third rail at last 
in tneir broad (7 ft.) gauge. 

THe Lonvon anp Norta-Werstern Raimway.—The 
capital of this undertaking and its leased lines is now 
70,000,0002. Curiously, nothing was said at the late meeting 
of shareholders respecting the proposed Chapel en le Frith and 
Sheffield line, with its two tunnels, one three and one four 
miles in length. Forty miles of double line are now laid with 
steel rails, and 22,000/. worth of steel tyres has been purchased. 

Divipenps,— The Patent Shaft and Axle Company divide at 
the rate of 15 per cent. per annum for the last half year; the 
Patent Nut and Bolt Company 10 per cent., and the Gas Pro- 
ducts Company 10 per cent. 

Tae Smirnrietp Markxet.—The Common Council of the 
City of London have upproved the raising of 200,000/. for the 
Smithfield Meat and Poultry Market. 

Tue Sniper Ruvte—tThe trial of the converted Enfield at 
Aldershott has resulted yery unfavourably for the new rifle 
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BRICK-MAKING MACHINERY. 


To form a lump of plastic clay into the plain square shape of & 
brick by means of machinery would not at first sight appear to 
be a process capable of baffling the engineering skill of our pre- 
sent generation, no matter whether the problem was to make 
only one brick by itself or to produce several thousands of the 
same kind per day. Yet we have before us the fact that one of 
most powerful and most celebrated machine-making establish- 
ments in this country, having taken up a brick-making machine 
already invented and proved to be a good apparatus for the pur- 
pose, required many years of presevering labour, and an outlay 
of capital upon which only large firms like that of Messrs. Platt 
Brothers and Co., of Oldham, can afford, to set that brick-making 
machine to work in a: practically and commercially satisfactory 
manner. A machine for moulding bricks has to compete with 
one of the cheapest applications of manual labour that can be 
found in manufactures. The process of making bricks by hand 
is as old as the history of mankind, and so perfect in its original 
a that thousands of ‘years have not to our knowledge 
made the slightest change or suggested the least improvement 
in the generally-practised process: A brick-making machine is 
still further under the natural disadvantage of requiring the great 
masses of clay which pass through it during its operation to be 
carried from the always increasing distance between the clay-field 
and the machine, while the manual labour adapts itself to the 
nomadic character which best suits the slope of the broadly 
spread layers of clay which usually yield the material for brick- 
making. Against these drawbacks the brick-machine, in order 
to obtain an existence in commercial practice, must offer consider- 
able advantages either with regard to the quantity or the quality 
of the article produced in a given time and with a given total out- 
lay. In both these directions inventors have tried and ultimately 
succeeded in gaining advantages over hand labour. ‘The machines 
for making bricks from wet clay—amongst which we may name 
those of Messrs. Porter and Co, of Carlisle, and Messrs.JH. Clayton 
and Co., of London, as two of the most celebrated types—very 
effectively attain the object of a large and economical production. 
Machines of a moderate size and cost are capable of producing 
about 50,000 bricks per — wet clay, which as a rule requires 
very little preparation. The clay is exposed to a very moderate 
pressure, by which it is forced through an orifice or die, in the 
shape of a continuous prismatic body, which is cut up into 
bricks by means of a series of wires. The bricks made in this 
manner are considerably cheaper than hand-made bricks 
whenever there is a sufficient demand to keep the machine 
constantly employed; but the quality of the bricks is not in 
many cases superior to that of hand--moulded bricks, and it leaves 
much to be desired. Theclay mouided in the wet state, whether 
by hand orby machinery, necessarily requires a considerable time 
for drying before it can be burnt, and in the latter process it 
suffers such alteration of shape and irregular distortions that 
the bricks, when burnt, offer an imperfect surface, an irre- 
gular outline, and a very rough appearance comparatively. If 
clay is required to maintain its form and_ regularity of surface 
in burning, it must be moulded in a dry state, and under con- 
siderable pressure, and it is for superior qualities of bricks that 
the machines for moulding dry clay are employed. Of these 
machines that illustrated on page 198, with all its accessories as 
made and employed by Messrs. Platt Brothers and Co., of Oldiam, 
is one of the most successful specimens at present in practical 
operation. The machine or press for moulding the bricks is an 
American invention, and was brought to this country about 
ten years ago, when the patent for England was purchased by 
Messrs. Platt Brothers and Co., and experimental brickworks 
commenced within the vicinity of the Hartford Ironworks, 
Oldham. Figs. 1 and 2, on page 198, represent this machine, 
which has not been altered except in minor details since its first 
importation. Fig. 1 isa front view, and Fig. 2 a section through 
the press. The clay is fed into the machine through a hopper, 
k, Fig. 2, which delivers the powdered material into a sliding 
box or charger, J, moved in a horizontal direction forward and 
backward for each complete stroke of the press by means of a 
cam and levers, nop. The charger measures off an equal and 
regular quantity of pulverised clay, which fills its box at each 
stroke, and delivers it to the machine for compression. There 
are four cavities in the charger, each corresponding to one 
brick. When each of these cavities arrives below the respective 
upper piston or ram of the press, g, the latter descends and forces 
the clay into the moulding box, g, below, its fall being regulated by 
an air-cylinder, 7, overhead. This being accomplished, the upper 
piston rises again in order to allow the charger to be withdrawn, 
and to return to its first position under the hopper, 4, for being re- 
filled. The upper piston, after clearing the passage for the 
charger, immediately descends a second time, actuated by a 
cam, d, which slides upon a roller, e, and therefore pressing the 
clay deeper into mould. At the same time, a second ram, h, 
which is raised from the bottom of the brick mould by means 
of a cam, c, exerts an upward pressure from below, so that 
the brick is compressed with great force from both sides 
at the same time, and slightly moved vertically in the mould 
in consequence of the relative position of the two cams on 
their shafts, by which meaus an adhesion of the material to 
the sides of the mould is prevented, and a smooth surface 

iven to the brick by its sliding movement under pressure. 
Kier compression, the brick is lifted out ofthe mould by an 
upward movement of both pistons. The brick thereby arrives 
at the level in which the charger slides forward with a fresh 


supply of clay for the next stroke, and it is then pushed ont of 


the machine by the latter, upon a bed, r, from which the 
finished bricks are removed by hand. The rams are heated by 
steam, which prevents adhesion of the clay to their faces. 
Four bricks are finished at each stroke of the machine, which is 
speeded to make nine strokes per minute. It is obvious that at 

is rate the machine will produce about 20,000 bricks per day, 
but it is equally obvious that in the case of one of the 20,000 
charges containing’ a stone ora lump-of-elay--too hard -be ¢om- 

ressed and moulded into the size of @ brick, the machine’ will 
Cooek down before its’ day's works over,’ To. gaard. against 
such an occurrence) ‘and against the minor evils which would 
arise from less fatal inequalities of the materal charged into the 
machine, the clay is ex to. a process of desintegration, by 
which it is converting into a fine powder of the consistency and 


} 





character of moulders’ sand. The accomplishment of this 
result has proved in practice to be the far more difficult part of 
the problem of dry clay brick-making, and it is the machinery 
ultimately arrived at by Messrs. Platt Brothers, and now suc- 
cessfully at work, which forms the subject of the illustrations on 
page 195, Figs. 3, 4, 5, 6, 7 and 8 

The clay, as brought in from the field in its wet and plastic 
state, cannot be reduced into the form of powder by any me- 
chanical process known at present; but it acquires that nature 
almost spontaneously by being exposed toa high temperature, 
which causes the water intermixed with the smallest particles 
of clay to evaporate quickly, and thereby separates the particles 
themselves. ‘This drying process can be carried to such an ex- 
cess that ,the clay loses all plasticity and coherence, and is re- 
duced to a tine powder, which will not properly hold together 
after compression, and which fills the atmosphere with clouds of 
dust, covering and spoiling all machinery, and almost suffocating 
the workmen. The exact degree of moisture which is to be left in 
the desintegrated clay to give good results had therefore to be 
determined by experience, and the results of this experience, 
of course, differ with varying qualities of clay and different 
states of the atmosphere. It has been further found by experi- 
ence that the powdered clay must not be brought into the 
machine in its heated state, sinée the hot moulded bricks, when 
exposed to the atmosphere, lost their coherence in cooling, 
cracked and twisted by.unequal contraction, and were conse- 
quently unfit for use. In the present practice, therefore, the 
clay, when desintegrated by heat, is cooled again before being 
moulded, the second process, however, assisting in the pti, 
of moisture from the clay and in the continued desintegration. 
The process, as carried on at Messrs. Platt Brothers and Co.’s 
brickworks, commences by raising the clay excavated from the 
field and filling into iron wagons upon an incline worked by a 
power crane. It is then filled into a hopper, in which the 
larger pieces are divided by means of two screws revolving in 
contrary directions and at different speeds in two channels 
which form the bottom of the hopper. The threads of these 
screws force the clay between a pair of revolving cylinders, the 
lower of which is furnished with pick points for more effectivel 
dividing the lumps of clay; while the upper cylinder, which 
serves for holding the clay in contact with the pick points, and 
revolves at a slow speed, is plain and provided with a set of 
scrapers to prevent the wet clay from adhering to its surface. 
Two similar pairs of picker-rolls follow each other in succession, 
the first delivering the material to the second pair; and from 
the latter the clay is removed by means of a pair of screws 
moving in channels underneath the picker cylinders, and de- 
livering the material into the end of the drying cylinder. This 
cylinder is 6 ft. in diameter and 35 ft. in length. It is placed in 
an inclined position, and revolves upon a series of friction rollers 
upon which it is supported. The cylinder is fitted in the interior 
with six shelves fixed to its shell in a position parallel to the 
axis, and at a suitable angle to lift the clay from the bottom to 
nearly the top, in which latter position the clay .falls off the 
shelves. Through this cylinder a continuous blast of hot air, from 
a fire and flues underneath it, is forced by means of a re- 
volving fan; and the clay, by its repeated falls from the rotating 
shelves through the stratum of hot air, is dried and broken down 
as it advances through the cylinder. At the bottom end of the 
latter it is delivered in a hot state to another pair of picker 
cylinders, which serve for separating the lumps remaining 
even after first separation. From these pickers the material is 
elevated by means of buckets running on a strap, and delivered 
into a second revolving cylinder similar in every respect to the 
first drying cylinder, but only supplied with a blast of cold air 
instead of the hot air, which passes through the first. In this 
cylinder the clay is cooled down gradualiy; the evaporation 
of some of the water contained in it still continuing under the 
influence of the current of dry cold air which carries off the 
vapour abstracted from the clay. Desintegration, too, is continued 
by the clay repeatedly falling from the revolving shelves in this 
cylinder, so that after being alternately heated and cooled and 
divided in the two cylinders, the clay passes out of the latter in 
lumps varying from the size of beans to that of potatoes. In 
this state the clay is screened and delivered into the pulveriser, 
Figs. 3,4 and 5, page 195. This has a cylinder 3 ft. in diameter and 
6 ft. long, formed of bars of iron placed longitudinally 3; in. 
apart at the inner side. They are of « truncated-wedge form 
in section, so that they leave taper interspaces increasing to 
J;in. At the outer side over the pulveriser cylinder are fixed 
a number of cylinders to form a line equal to its length. 
They carry blades of steel in a longitudinal position, so as to gear 
with the bars of the pulveriser like teeth of wheels, but pro- 
truding some distance through the inrer side of the pulveriser, 
so as to prevent the clay from accumulating and choking up the 
spaces between the bars. Within the pulveriser cylinder there 
are a number of weights each attached to two bars of iron, one 
acting as a fulcrum and the other asarest. ‘The weights are 
made of cast. ron, curved at the bottom to a somewhat Hatter 
curve than the inside of the cylinder, thus approaching nearer to 
the surface of the latter at their ends than in the middle or 
lowest part, and thereby forcing the stones and the clay into the 
interspaces in the cylinder, to be crushed by the motion of the 
latter. ‘The upper sides of the pulveriser are inclined, to induce 
the clay and stones that have passed unbroken, to roll back to 
the bottom of the cylinder and pass under another of the weights 
to be crushed. The lower curved surface of the weights is ser- 
rated, and the lower end of the pulveriser is open for the escape 
of unbroken clay and stones. ‘The clay which falls through the 
pulveriser is collected into a hopper, and from this is taken by 
an elevator strap with small baskets up to a spout, through 
which it is conveyed to two pairs of chilled rolls which crush 
the stones to dust and spread the clay into small sheets. The 
crushing rollers are shown in Figs. 6 and 7. From a hopper 
below these, the materials are again elevated and delivered to the 
desintegrator, shown in Figs. 8 and 9. This machine is formed of 
three cylinders. The first has at its surface a series of flat bars, 
giving it an appearance similar to an undershot water-wheel. It 
revolves in a channel heated by steam to prevent the wet clay 
from adhering, and moves at a very high speed, which it imparts 
to the clay between its blades. ‘The clay, by means of the cen- 
trifugal force, is impinged against the second revolving cylinder, 
which is made of cast iron, and has a fluted surface. This cylin- 


der also revolves at great speed, and it throws the clay on to a 
third quickly revolving cylinder similar to itself, which delivers 
it into a hopper in a state of fine powder. Jn this ingenious 
machine, centrifugal force is made use of for dividing a material 
into powder which still has such an amount of cohesiveness and 
plasticity that it will ball like snow when pressed in the hand, 
and can therefore be easily moulded into any required shape by 
the brick-makine machine, to which it is delivered from the 
desintegrator through a peg The bricks made in this 
manner, at the rate of 20,000 a day by one machine, are of a 
very superior kind; their fine flat surfaces and sharp outlines 
make them particularly suitable for facing the onter walls of 
superior classes of buildings. For this purpose these bricks are 
now largely used, and they fetch a price of thirty to thirty-four 
shillings per thousand. ‘I'hey are occasionally carried to consider- 
able distances by rail, as, for instance, to Wakefield, where the 
newly-built stations, both of the Great Northern and of the 
Lancashire and Yorkshire Railway, are faced with bricks made 
at Messrs. Platt Brothers and Co.’s works in Oldham. Machinery 
of a similar kind to that which we have described has been fur- 
nished by the above-named firm to several trickmakers in this 
country and abroad, and is now working to satisfaction in many 
localities after a gradual and persevering removal of all the 
difficulties which had at the beginning presented themselves. 








GAS-HEATED BOILERS. 

AuriouGH as a fuel for heating steam boilers ordinary coa 
gas cannot compare favourably with coal, if the cost of the fue 
consumed only is considered, yet there are in certain cases many 
points in its favour which may render its employment advanta- 
geous. In the case of very small boilers, for instance, the cost 
of attendance, &c., bears a large proportion to the cost of the 
fuel consumed ; and it is, moreover, frequently desirable to place 
such a boiler in a position where the dust and dirt arising from the 
use of coal fuel would be very objectionable. We have been led 
to these remarks by having recently seen at Messrs. Cowan and 
Son’s, of Cannon-street, a neat little boiler heated by jets of 
mixed gas and air arranged according to Mr. Arthur Jackson’s 
patent. The boiler in question was made by Mr. T. Middleton, 
of Loman-street, Southwark, and it is fixed on the third floor of 
Messrs. Cowan’s warehouse to supply steam toa small engine of 
about 2-horse power, which is employed for hoisting purposes. It 
is of the upright class, and has a cylindrical shell furnished with a 
number of small tubes passing through it from end to end, the 
upper ends of these tubes being enclosed by a dished plate, from the 
centre of which a chimney, furnished with a damper, rises. The 
boiler is seated upen a neat casting, which contains the arrange- 
ment of gas jets, the latter being placed a short distance below the 
lower ends.of the tubes. The gas is led by a pipe into a flat 
chamber fixed on the base plate, and from this chamber rise 
jet pipes, each furnished with a cock, which deliver the gas 
into larger pipes, where it is mixed with air. Each of these 
larger pipes has a set of holes formed in it, through which the 
air enters, the extent of opening of these holes being regulated 
by a perforated ring placed on each pipe. Each of the mixing 
pipes carries a set of burners, arranged like those of a sun-light, 
and in these jets the mixture of gas and air is consumed, each 
set of burners having a slab of fireclay placed above them to better 
distribute the heat. The boiler gets up steam very rapidly, 
and requires little attention; and whena supply of steam 1s not 
being drawn from it, the pressure can be readily maintained 
just below the point of blowing off by turning down the gas 
very low, and closing the damper in the chimney. We may 
mention that the London Fire Offices have admitted the adoption 
of this system without requiring any extra premiums on the 
premises on which it is employed. 


THE PARIS EXHIBITION. 

Tux exclusion of articles which are not ready for the opening 
of the Exhivition from competition for prizes will tell hardly 
upon a large nutnber of intending exhibitors. The English de- 
partment, however, is less backward than others, and a good dis- 
play will undoubtedly be made. It is greatly to be regretted 
that the Admiralty could have ready no larger engines of Mr. 
Pegn’s than a pair of 350 horse power. The Duke of Edin- 
burgh was particularly desirous thatthe engines of the Hercules 
with 127 in. cylinders and 4} ft. stroke should be exhibited, but 
Mr. Penn could only inform him that all the men who could be 
put upon the work could not possibly finish itin time. Messrs. 
Randolph, Elder, and Co., it is to be regretted, will exhibit 
nothing. Their practice as marine engineers is almost sui 
generis, and they have been remarkably successful. 

Machinery is rapidly coming in. Messrs. S. Worssam and 
Co. are fixing a good deal of weod-working machinery of very 
superior quality, and their usual style of workmanship is so well 
known, that we need only add that the machines now sent by 
tliem were specially made, and were on private view in London 
for a few days before their departure, 

Messrs. Hick, Hargreaves and Co., of Bolton, are putting 
down the Corliss engine, of which we lately gave an illustration. 

Messrs. Henry Clayton and Co.’s brick-making machinery 
will form an important feature in the machinery department. 

‘The Steam Plough Works, Leeds, have a ploughing engine in 
the Park. Rhodes, of Wakefield, has been in good time, too, 
with his shearing and punching machines. George Russell and 
Co., of Glasgow, have their steam crane, with a wrought-iron 
central pillar, now at work ; and Shauks’s crane, which had been 
employed in the French department, has been superseded by 
Chretien’s crane, in which the jib forms the cylinder, the lift 
being direct. ‘This is a simplification, perliaps, of Morrison’s 
steam crane, which, for some reason, has never taken ex- 
tensively in England. : 

In the French department Rouffet is fixing a horizontal 
engine, Quillacq, a double-cylinder vertical engine, and a good 
deal of machinery is coming in from Mazaline’s, of Havre. 














Bessemer STEEL For Bripers.—Messrs. William Bird and 
Co.’s Circular states that inquiries are now coming forward for 
Bessemer steel plates and angles for bridge-building, and large 





sizes can be supplied. 
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DRY CLAY BRICK-MAKING MACHINERY. 
CONSTRUCTED BY MESSRS. PLATT BROTHERS AND CO., ENGINEERS, OLDHAM. 
(For Description, see preceding Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.Mm.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. Blocks are charged 
at the same rate for the space they occupy. 

The price of ENGINEERING ¢é0 annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau dENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES pu Gente CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the NouvEAU PoRTEFEUILLE DE L’INGENIEUR 
pEs CHEMINS DE FER may be obtained, price 91. 


The frequent delays in the delivery of ENGINEERING 
to many of its subscribers have been caused by the 
unusual rapidity with which its circulation has in- 
creased, and by the increased pressure thus put upon our 
printer. The paper is now put to press at an earlier 
hour, and it 1s hoped that no further delay will occur. 
The present rate of increase in our circulation is from 
one hundred to one hundred and fifty copies weekly, and 
our large circulation at the end of last year has already 
increased nearly twenty per cent. within the last two 
months. 


MEETINGS NEXT WEEK. 

Tae Institution or Civi, Enoingrers.—Tuesday, March 5th, at 
8p.m. “On the Working of Steep Gradients and Sharp Curves on 
Railways.” By Captain H. W. Tyler, R.E., Assoc. Inst. C.E. 

Socrety or Enciverrs.—Monday, March 4th, at 74 p.m. ‘ On.cer- 
tain Methods of applying Screw Piles in the Construction of a Wrought- 
iron Girder Bridge at Verona.” By John J. Horner, C.E. 


OURSELVES. 

WE shall best acknowledge the compliments paid us by the 

fessional press in America, by transferring their notices of 
Geemmantec into our own columns. 

The American Artisan says:—“ The first number of Vol. 
Ill. of ENcryeerine has reached us. Though this journal has 
been but one year established, it has already taken a position 
above all the other mechanical journals of Europe. Its articles are 
always thoroughly practical, and the range of subjects treated 
of is very extensive. The new. number is'particularly excellent. 
It contains forty-eight large pages, no less than twenty-eight of 
which are filled with valuable reading matter, the remainder 
being occupied by an elaborate index of the contents of the pre- 
ceding volume, numerous engravings, and advertisements.” 

The American Railway Times says :—“ Mr. Zerah Colburn’s 
new journal, ENGINKERING, commenced . its third volume 
January Ist, 1867, with ample evidence of that prosperity 
which its able management richly deserves., Almost every 
subject interesting to engineers and manufacturers, and some 
outside of that, are treated of in its columns, and every paper 
is profusely illustrated. Mr. Colburn’s peculiar talent and 
great industry have an ample field in his journal, and he culti- 
vates it with diligence and tact. We are heartily glad of his 
success, and trust that it may continue so that he may be amply 
rewarded for his enterprise. ENGINEERING is published weekly 
at 37, Bedford-street, Strand, London, Kogland.” 

The Pittsburgh Mining and Manufacturing Journal says:— 
“ ENGINEERING is undoubtedly the best scientific journal in the 
world. It is profusely illustrated, and ably and carefully edited.”’ 
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FRIDAY, MARCH 1, 1867. 
HAVE WE TOO MANY. ENGINEERS ? 


Tat comprehensive term, “the profession,” repre- 
sents many classes of engineers. ‘There are the Royal 
Engineers, the purely civil, engineers, the mechanical 
eee, mining, telegraph, sanitary, agricultural, 
and other engineers—all possessing a certain amount 
of knowledge in common, but widely separated in the 
various natures of their employments and experience. 
There is a further important division, also, cagledile to 
each of these classes. There are.the engineers engaged 
upon new works, or in working out. the pines of pro- 
posed works, and there are the engineers holding fixed 
appointments in —- of completed works. - We need 
not, perhaps, proceed to the further division, however 
great the temptation may be, which distinguishes the 
real engineers from those soi-disan¢t members of the pro- 
fession who are not engineers at all. But we think 

















that a discriminating census would show that the pre- 
tenders are nearly equal in number to the worthier 
men. It is extraordinary to those honestly within the 
profession how scores of men, of no real acquirements, 
no executive capacity, no power of sound judgment, 
can, by the mere rattle of the professional initials at 
the end of their names, maintain an position at all. 
Yet they do contrive to pick up a living from com. 
missions, now and then from a valuation, less often 
from actual consultations, and generally from their 
active or passive power of misleading those who know 
no better. Of ion gentlemen there are too many by 
exactly their own number, and their compulsory emi- 
gration would be a blessing to society. 

But, after having embraced only those who have a 
valid right to the title, have we too many engineers ? 
And, to come home to a still larger number, have we 
too many young men intending to become engineers ? 
Of that class of original men—born engineers—who 
alter and better everything they touch, and thus create 
new wealth for mankind, we can never have too many. 
Of routine engineers, however sound and well educated, 
we may have more than ‘enough already, unless in 
times of speculative activity, when the demand appears 
almost greater than even'the supply. In times like 
these, when capital; swimming but a year or two ago 
in all the recklessness of folly, is now frightened into 
repentance, and shuts itself up, and trusts’ none but 
unquestionable channels of investment, ‘ routine en- 
gineers not already berthed in comfortable appoint- 
ments are having a hard time of it. We say routine 
engineers, because—and we mean no disrespect— 
they form the great bulk of the profession. They have 
ve hundreds of them, “ got no work’ to do,” and 
unemployed assistants may be counted by thousands. 
This, however, is not a state of things to last, unless, 
possibly (and no man can predict with absolute ‘cer- 
—- either way), the great march of invention in 
which England has distinguished itself above all other 
nations is to be now arrested. We are dependent 
far more upon continued distoveries like those with 
which the past twenty, fifty, or let-us say a hundred 
years have been so rich than upon our mere 
superiority in commerce, manufacturers, or agri- 
culture. We have already gridironed the‘ country 
with railways, we have made docks sometimes where 
they were not wanted, and have left but few unmade 
which are really needed, and we have completed 
u adreds of engineering works which ought, in their 
nature, to be permanent, and not require to be done 
again within the next generation. ‘I'rue, there is much 
left to be done: a vast amount of town drainage, 
water supply, submarine telegraph, and other weeks, 
remains yet to be undertaken, and we shall certainl 
be called upon to construct many works abroad; 
especially in our own colonies. ‘These and kindred 
works will employ many of the routine engineers ; and 
were not the supply so rapidly increasing, all would no 
doubt soon find employment. 

But the number of those who, having passed their 
pupilage, claim admission within the ranks of the pro- 
fession is increasing in an alniost geometrical ratio. 
Graduates with mathematical honours turn from Cam- 
bridge to engineering; the son of - the well-to-do 
farmer, the son of the tradesman, and even the sons 
of the members of the other liberal professions, fancy 
they see the road. to fame and fortune ‘through the 
offices in Westminster. . An engineer in large practice 
is being constantly besought by parents and guardians, 
and his secretary has to give up possibly.a fourth of 
his whole disposable time in receiving and referring 
and replying to. applications from the relatives and 
friends of our future Stephensons and Brunels. The 
successful mechanical engineer is always besought by a 
score or a hundred applicants for a berth in the draw- 
ing-office, and in most cases “remuneration is of not 
“so much importance as an opportunity for improve- 
“ment,” and in many a liberal premium is offered. 
In works like Mr. Penn’s it is difficult to shut out the 
crowd of-applicants, and we believe that considerably 
more.than one hundred. apprentices have been em- 
ployed there at the same time. 

Of the rising generation of engineers, but few may 
fet beyond appointments to subordinate positions. 

hese are all that the great army of would-be engineers 
are ever fitted to fill, even if they live to be threescore 
and ten. For to be a successful engineer—and it is only 
the abler men that are thoroughly successful—requires 
a long head and a sound constitution. Besides all the 
knowledge of the principles of construction and of 
the sahthemation of the applied sciences, and besides 
mere “ practice,” as so many years in an office or upon 
works is called, there must be a first-rate business 
capacity and a thorough knowledge of the ways of the 
world. The engineer must be also a diplomatist in 





order to get on, and he must possess that habit of 
generalising and of organising which is the attribute of 
great minds, and which gives to its possessor, almost 
unconsciously even to himself, the power of command. 
Engineers of. this class will always be few in number. 
We do not say that this is engineering in the higher 
sense of the term, nor is it often that any ideal perfec- 
tion can be realised in life. These are certainly not 
the engineers who discover or elaborate great prin- 
ciples, yet they are the men who make, and who always 
will make, the best positions for themselves. In many 
cases these are known to be men of both high physical 
and moral courage, and it is not the least requirement 
of : great engineer that he be a brave gentleman as 
well. 

To lay down rules for becoming an engineer im- 
plies that all pupils are to advance * the same path, 
and that they are to imbibe much the same ideas, and 
to be much alike when they have finished their educa- 
tion. Onthe contrary, we require the greatest possible 
variety of ‘talent, so that it is talent; the greatest 
possible variety of practice, so that it is practice ; and 
the greatest variety of success, so that it is success, 
of which mere money forms a necessary but not the 
larger proportion. There is always danger—although 
it is possibly not a danger at which society need be 
alarmed—of too great an increase among the always 
considerable number of weak-minded engineers, men 
whom we must pity and with whom we must bear, but 
who will never, unless by a singular chance, contribute 
to the common good anything of which our profes- 
sion can be proud. And ours is.a proud profession. 
We hold, and have a right to hold, our heads as high 
as the highest. 

And‘ our’ answer to the question, “ Have we too 
many engineers ?” is this: We shall never have, and 
can never have, too many engineers of the higher 
grades of ability. Any young man who is assured of 
his own ‘possession, not only of a certain love for 
engineering and a certain aptness for its details, but 
also of a good constitution, an irreproachable charac- 
ter, worldly tact, or the power of “ getting on,” and 
especially if he be: conscious of that power of in- 
fluencing and-even of commanding others which grows 
out of clear’ views and high moral courage, may 
safely choose our profession as his own. Not that 
we would discourage modest worth, and many 
a retiring youth has grown into an excellent engineer. 
But he must have been a brave young fellow at heart 
—brave to study, to work, and to “keep his head” in 
the time of difficulty and in the certain dangers with 
which the real engineer has always to deal at some 
time or other in his career. Those not in the profes- 
sion can have no idea of the delight which attends 
social intercourse with gentlemen like these. And 
even ‘this is something worth living for. The very 
friendships of the profession, which bind together even 
the strongest natures, and give the graces of courtesy 
to hard, practical men, while they expand almost into 
affection and insure the nicest delicacy of feeling in 
more refined minds, are of themselves as valuable as 
they are delightful. It is not to these, however, that the 
larger number of engineers look forward ; but this does 
not lessen the fact that maiiy/'a hard-working and 
thoroughly successful ‘professional man can show to his 
compeers a warmth and, withal, a delicacy of friend- 
ship far beyond’all mere worldly estimation. 

But the great future of engineering lies in continued 
invention. Not that engineers are ‘themselves to 
become inventors, and but few inventors are ever good 
engineers, although Watt, Neilson, Bessemer, and 
some others might be instanced as exceptions. The 
introduction of railways has alone created a body of 
perhaps ‘five thousand civil engineers, and certainly 
twice as many mechanical engineers, and a large number 
of professional men have grown up with every great 
stride'in: discovery. Who shall say that we have not 
as many and.as. great discoveries yet to come? With 
all the scientific charms of our steam engines and 
telegraphs, the wonders of machinery, and the com- 
mercial grandeur of our railways° and docks, we are 
not to forget that the tillage of the soil alone affords 
room for the grandest improvement. Ten and a half 
and, it has been stated upon what should be good 
authority, eleven quarters of wheat have been grown 
to the acre, near Canterbury. And this without ex- 
hausting the soil, and with corn of the best quality. 
And why cannot all, or nearly all, land be made alike, 
and why cannot the vagaries of climate be largely cor- 
rected by artificial means? ‘There is nothing more 
needed now than cheaper food, and, however our com- 
merce may extend, our security will always largely de- 
pend upon our being the best farmers in the world. 
To double the producing power of the soil, as, we are 
convinced, may be and yet will be done, is alone one 
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of the most important problems in practical science, 
and even engineers may take an interest in it. If it 
be solved in our time, we shall certainly witness a vast 
and sudden increase in engineering employment. It 
is to such inventions and discoveries, which increase 
the producing power of the nation, not by thousands 
of pounds, but by millions, that we are to look for that 
commercial activity, and that progress in the construc- 
tive arts which shall give employment to all our present 
and future engineers. 


THE STEEL COMMISSION. 

EnxGineexs everywhere are wondering what has be- 
come of the “steel commission” appointed last year 
by the Institution of Civil Engineers, and to which 
steel-makers long ago sent not only samples of steel 
for trial, but yet more substantial contributions in the 
way of checks to defray the expenses of the inquiry. 
The commission consists of Mr. John Fowler, president 
of the Institution of Civil Engineers, Mr. Scott Rus- 
sell, Mr. William H. Barlow, Captain Douglas Galton, 
and Mr. George Berkley, the last named gentleman 
being the secretary. Few, if any, of these gentlemen 
have really the time for an inquiry like that contem- 
plated, although we have no doubt that they have long 
ago set Mr. Kirkaldy at work upon the trial pieces 
sent in. Mr. Berkley, upon whom the responsible 
work of the commission would be expected to fall, was 
in America for some weeks last summer, and has since 
gone to India, so that his services have been hardly 
available. 

But do we, after all, need any very extended series 
of trials, and an elaborate report, to convince us that 
steel is superior to iron, or even to show us in about 
what proportion it is superior? No doubt the results 
of an inquiry conducted by gentlemen of such pro- 
fessional authority would have weight with the Board 
of Trade, whose officers decline to pass steel bridges 
intended to carry passenger trains on railways, unless 
the greatest strain is limited, as with iron, to 5 tons 
per square inch. None doubt the greatly superior 
tensile strength of steel, but we hear its resistance to 
compression and its toughness questioned. But 
those who still have doubts upon these points cannot 
have taken the least pains to inform themselves. We 
will not select’ tool steel, as represented by steel 
punches, to show the great resistance of steel to com- 
pression ; for tool-steel which will bear, as it sometimes 
does, in punching, 100 tons compression to the square 
inch without apparent injury, is out of the question 
for constructive purposes. Buta Bessemer steel rail 
which can be bent double without a sign of cracking, 
not only in the cold state, but when just taken up in 
a hard frost, a rail of which the tensile strength is 
at least 90,000 lb. per square inch, nevertheless pos- 
sesses great hardness or resistance to compression. 
It is a hard strain upon the punch to make the 
one-inch holes for the fish-bolts through the % in. web 
of the rail, and unless the punch works quite truly, 
it is often broken. In making iron tyres for railway 
stock the smith can impress his mark deeply in the 
hot iron with a smart ice of a hand hammmer ; but 
in making steel tyres of a quality analogous to that of 
rails, a 2cwt. steam hammer is found requisite for 
stamping the maker’s name in the hot steel. 

As for toughness or dynamic value, this is shown 
by the doubling which steel rails bear cold, only the 
better qualities of iron bearing any comparison with 
them in this respect. Who will say that the metal 
which can be twisted, cold, into every possible shape 
—and any one may see this done at Crewe or at 
Sheffield, or the results of such trials in the London 
offices of any of the leading steel-makers—is not to be 
trusted on the score of toughness or dynamic value ? 
It is astonishing how long it takes to convince those 
with whom fresh convictious are inconvenient or with- 
out interest. There is every reason, however, for 
believing that just as wrought iron has superseded 
cast iron for bridges and rails, and superseded timber 
for shipbuilding, steel will soon take the place of 
wrought iron. 


IN THE CONVERTER. 

THEsE great steel rail mills—there are but two in 
Sheflield—are of enormous size; but the department 
devoted to the Bessemer process appears, from its very 
simplicity and astonishing power of production, to 
orm but a small portion of the whole. Two 10-ton 
converters, capable, on a push, of pouring a 24-ton 
ingot, and which may be blown every two hours and a 
half, or as fast as the metal can be melted, and the 
ingots got out of the way—converters capable of 
turning out 5000 tons of steel per month—take up 





really less room than is occupied by the cupolas in 
many a country iron foundry, and, when not in action, 
are hardly more pretentious in appearance. 

Homes | engineers and railway managers of note are 
with us—some of them from abroad—and we are to 
have a blow at one o’clock. The hematite pigs are now 
melting in the large reverberatory furnaces behind the 
converters, and the spiegeleisen, which has a little 
furnace to itself, is already on the boil. The casting- 
pit forms an amphitheatre something like that in the 
College of Surgeons, and the hydraulic hoist is rising 
and falling as the ingots from the last cast are lifted 
out to be sent away on trucks, The converters are 
being heated—the foreman says “ warmed”—by the 
combustion of half a hundredweight of coke under 
the action of the blowing engines, working at quarter 
speed, and are shooting forth a bright red column of 
flame up the chimney. Occasionally the hydraulic 
gear is turned on, and the great vessels, which do not 
look half their real size, swing on their trunnions in a 
manner which suggests—and the suggestion is height- 
ened by their unwieldy and analogous form—the gene- 
fluctions of the performing elephants. Unlike nearly 
all other great metallurgical operations, or those me- 
chanical operations, hardly less formidable, which 
follow them, the Bessemer process appears to require 
but few attendants. There are less than a dozen men 
about, and half of those to be seen are mere labourers, 
employed to get the ingots from the last cast out of 
the way. At last, however, the blowing engines, which 
work almost as silently as the ventilating apparatus of 
the Houses of Parliament, or the chimney draught of 
the reverberatory furnaces just outside, quicken their 
speed, and the blast rises on the gauge from 5 lb. to 
15 lb. or more per square inch. The converters are 
again turned quanplataly over upon their trunnions, and 
drop the glowing remnants of their breakfast of burn- 
ing coke, and immediately and statelily rise to their 
proper positions. Half a minute later, and the fur- 
naces behind are tapped. The metal comes pouring, 
ten tons together, in a river of fire, with its banks 
deeply bedded in sand, and the huge converter drinks 
in the running stream. As the melted iron flows on, 
it scintillates in a shower of yellow sparks, each flash- 
ing its wings of consuming silicon and carbon—the 
characteristic spark of cast irou, well known to every 
founder. 

The converter now stands upright, and the full blast 
ison. First of all the rushing air seizes-upon the im- 
purities of the iron, and carries them off in a blazing 
column of flame. The rush is tremendous. A pillar of 
fire, more than 2 ft. in diameter, points straight up the 
chimney. Beyond its own dull roar is heard the beat 
of the non-condensing blowing engines, sending a 
hundred blasts a minute of high-pressure steam into 
the air through a pipe high aloft. The flame increases 
in brillianey, and lights up the brick walls and the 
amphitheatre below with a glare well known to blast- 
furnace men and to steel founders, although it is sel- 
dom or never seen in iron foundries or rolling mills, 

Now for the spectroscope, a little instrument in 
shape like a sea-glass, and showing tl.rough its narrow 
aperture for light a beautiful field of iridescent colours. 
The whole column of flame seems changed into a short 
section of a glorious rainbow, with red, bright orange, 
green, and purple spread out upon a broad space, appa- 
rently 3 ft. wide, although the luminous aperture is 
hardly the breadth of a hair. There are dark lines 
across it, and these are streaks showing the impurities 
of the escaping silicon and carbon. One by one these 
bands disappear, and a fine prismatic display remains. 
The blast continues but for a few minutes, and the 
flame changes to almost unearthly light. The last 
traces of carbon are flying away in the blast, and it is 
not unlikely that the oxygen of the air is already at 
work upon the iron itself. The practised eye of the 
manager, without any aid from the spectroscope, shows 
him when the blast is to be turned off, for the blow is 
not to be carried too far, and then the huge converter 
bows upon its stout trunnions, and under the invisible 
force of the hydraulic gear, to receive the finishing 
dose of spiegeleisen, the “ looking-glass iron” of the 
Germans, whose name it still bears in England, and 
which the Hull custom-house officers once stopped on 
its importation as silver. This, we need hardly now 
explain, is merely pig iron charged with a proportion of 
manganese, a proportion less than in the extraordinary 
natural compound of iron,zinc, and manganese knownas 
franklinite, and far less than in the artificial compound 
now known as ferro-manganese. This dose of spiegel- 
eisen accomplishes two ends, It restores a definite 
proportion of garbon to the charge of iron already 
completely decarburised, and its contained manganese, 
which is one of the most highly oxidisable of metals— 
ranking below sodium—searches out and takes up 





any oxygen which may have combined with the iron 
during the operation of blowing. In it goes, and the 
pig iron of this morning is now Bessemer steel. There 
is no blowing after the addition of the spiegel. It 
mixes by a natural process of diffusion, as rapidly as 
brandy mixes with water. This question of complete 
mixture was once thought to be the doubtful problem 
in the Bessemer process. But the doubts were need- 
less; for the mixture is evidently one ordained by 
nature, and wholly independent of the art or assistance 
of man. The proof is that, after a few seconds have 
been allowed for complete mixture, the ingot, after 
pouring, is equally carburised throughout. In other 
words, it may be cut up into any number of pieces, 
and each piece, tested for carbon, will give the same 
fraction of one per cent., the proper proportion for 
steel rails being from 0.4 to 0.5 per cent., the latter 
being that specified by Mr. Berkeley in his contracts 
for rails for the Great Indian Peninsula Railway. 

The converter tips again over a ladle, large enough 
for a full-grown man to swim in, and which has swung 
silently round upon a radial arm, impelled by an 
invisible force, to receive the charge.. Out comes the 
silvery steel. ‘There are sparks now, and thousands of 
them, but how different from those .of a quarter an 
hour ago! They are clear white globules of in- 
candescent steel, without a trace of the yellow, 
corruscating astral shower of melted iron when thrown 
into the air. ‘The great ladle is now brimming, and 
the converter may rest. There is a semicircular row 
of cast-iron ingot moulds, and each receives its fill in 
turn, as the ladle, counterweighted at the opposite 
end of the hydraulic arm, swings to it, and is tapped, 
by means of a fire-clay valve, at the bottom. The 
ingots “ set” in a few minutes, and they might, indeed, 
be turned out and hammered at once, as is the case at 
Crewe. 

How different is the converter of to-day from the 
clay colander with which Mr. Bessemer made his 
early and astonishing experiments in Baxter House, 
now, we believe, demolished, for the works of the 
Midland Railway! Indeed, clay would not stand the 
tremendous heat of liquid steel, at any rate not beyond 
two or three rounds, as is the case with the fire-clay 
crucibles still used in pot-steel melting. Ganister, a 
siliceous stone found in abundance near Sheffield, where 
it is broken and used for road-metalling, was soon 
found to be the proper material for lining. It is 
crushed to powder, and damped, and the converters 
are lined with it from six to nine inches in thickness, 
the lining being rammed in around a wooden core, and 
then quickly glazed by a hot coke fire made in the 
converter, which fire is continued to complete baking, 
These linings stand, often, a hundred rounds, equal in 
the larger vessels to a make of a thousand tons of 
steel. The blast, which is led through the trunnions 
and down the side of the converter, enters through the 
bottom, through a series of fire-clay tuyeres. In the 
larger vessels there are perhaps twenty of these 
tuyeres, each having a dozen holes. Sometimes the 
iron burns out a tuyere during the operation of blow- 
ing. The converter is tipped -upon-its side at the 
moment when-a great rush of air and loss of blast 
show that this accident has happened, and the whole 
bottom of the converter is taken off, a new tuyere put 
in, the bottom made good, and the blast turned on, all 
within a very few minutes, and without real injury to 
the charge from the interruption. We have been told 
that this has actually happened as often as three times 
during a single blow, and that sound ingots were never- 
theless poured. The tipping converters, and the ad- 
mirable applications of hydraulic force for performing 
their every movement and those of the ladle, as well 
as for lifting the ingots ont of the way, all show the 
elegant ingenuity of their inventor, Henry Bessemer, 
who does everything differently from, and. better than, 
any metallurgical engineer before him. The blowing- 
engines are his, too, with their “ breathing valves,” 
simple rings of india-rubber surrounding the blowing 
cylinders, near their ends, with air-holes beneath ; an 
they work silently, and are durable at all speeds, and 
under the great pressure of from 15 1b. to 20 Ib. per 
square inch, a pressure necessary to overcome the 
ferrostatic “head” of a column of melted iron 5 ft. 
to 6 ft. deep within the converter. The engines and 
the bepdupalio gear are controlled by an attendent stand- 
ing upon a rostrum, or within a sort of judge’s desk, 
commanding the whole scene of operations. 

Wonderful process! It is giving us steel of ex- 
traordinary quality for hardly more than the price of 
the better marks of iron. Here is a steel rail which 
has stood the wear of many millions of tons of traffic, 
and one at Chalk Farm is now wearing out the twenty- 
fifth face of iron rails adjoining it. % other words, 
twenty-four faces of double-headed rails have been 
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completely worn out in four years under the traffic 
which has not yet worn out a steel rail at the same 
place. But this astonishing hardness is not purchased 
at the expense of toughness. Both of the great firms 
of steel rail-makers in Sheffield tested for us, on 
Saturday and Monday last, rails of like section, and 
shown on another page, with three blows of a ram 
eeighing one ton, and falling upon the head of the 
rail, supported upon bearings 3 ft. apartin the clear, 
the ram striking in the middle.’ The first blow was 

iven with a fall of 20 ft., bending the tail four or five 
inches. It was turned and took another ‘blow, with 
the same fall, which straightened . it . horizontally, 
although it had a twist sideways. A third blow was 
then given with a fall of 30ft., which only bent the 
rail out of shape as if it had been of copper. 

From every charge or “blow” a spoonful of steel is 
taken for testing the proportion of carbon. A com- 
plete chemical analysis is out of the question, and a 
standard piece of steel of which the proportion of car- 
bon has once been accurately determined may, if it is 
not too large, be worth many times its weight in gold. 
From any standard test-piece of steel, however, an ap- 

roximate test may be established for all steels. A 
ew grains are drilled out into chips and accurately 
weighed, and then dissolved in nitric acid of a specific 
gravity of 1.2 (pure nitric acid has ad of 1.522), 
and the colour of the solution will be more or less 
brown according to the proportion of carbon contained. 
With a given weight of nitric acid every proportion of 
carbon gives a different shade of brown, and so great 
is the range of colour that the proportion may be ascer- 
tained with almost complete accuracy to the one-hun- 
dreth of one per cent., or to the ten-thousandth part 
of the total weight of the steel. Thus, if the standard 
steel be known to have 0.75 per cent. of carbon, and 
if an equal weight of the steel to be compared’ with it 
gives the same colour of solution when dissolved in 
one-half the same weight of acid, the proportion of 
carbon is 0.375 per cent. After the complete solution 
is once made, water may be added to bring the solution 
to the standard colour, and it is astonishing how nieely 
even the unpractised eye can judge of the difference of 
colour between two test phials when placed side by 
side, and held to the light with a picce of thin white 
paper behind them. A solution of steel changes its 
colour in time, and therefore when a definite solution 
has once been made, another solution of burnt sugar of 
the same colour is prepared and hermetically sealed 
up in a phial, and this is used as the standard. The 
solution to be compared is brought to the same colour 
by the addition of water, and the quantity added, as it 
rises in a graduated tube, indicates on a scale the pro- 

rtion of carbon when the right colour is reached. 

t is obvious that the standard solution, from whateyer 
steel itis made, should be lighter in colour, and there- 
fore have less carbon, than the solution-to be tested, 
as it would be tedious to concentrate the latter, and 
thus deepen its brown colour by evaporation. This 
lightness is had, where the standard steel of known 
composition has more carbon than the steel to be tried, 
by lissolving the former in twice or three times .or 

other exact and ascertained proportion of acid more 
than the latter. In this way a steel known to contain 


0.9 per cent. of carbon may represent, for the purposes’ 


of comparison, one ‘containing only 0,45, or 0.3, per 
cent., and thus.a steel with 0.54 per, cent. may be 
compared with it by the dilution requisite to bring its 
own solution to the same shade of brown. 








THE GOVERNMENT AND THE 
TELEGRAPH. 

Last Decemberit was very currently reported thatthe 
Government intended to take over all the telegraphic 
lines in the kingdom, and work them asone unitedsystem 
at a uniform charge, under the administration of the 
Post-office. An article, apparently inspired, appeared in 
the Scientific Review of January Ist, setting forth the ad- 
vantages of the scheme then “before Government, 
“thanks to the energy and ability of Mr. Frank Seuda- 
“more,” and in which it was stated that the chambers 
of commerce in several of the largest towns in the 
kingdom had already expressed themselves in favour 
of Government undertaking the conduct of telegraphic 
communication. A petition to this effect was presented, 
on the 18th of this month, from “the chamber of com- 
“merce and manufactures in the city of Glasgow.” This 
is apparently a first shot, and we may therefore expect, 
as soon as the settlement of reform will allow 
any minor questions to be discussed, to hear more of 
this proposal, which has evidently supporters of ability 
and energy, perhaps interested more on individual than 
on public grounds. It is time, therefore, to look up 


the subject in order that a bill may not be smuggled 
through the House without a full hearing of the case 
from all sides. 

With the difficulties that may exist, and which must 
be overcome, in purchasing the property of a body of 
shareholders such as the Electric Telegraph Company, 
whose shares stand at 37 per cent. premium, oad who 
look forward to earning far more than their présent 
ten per cent. per annum, we have nothing to do; but, 
independently of these and the intricate arrangements 
that must be met with in taking over all the existing 
and varying agreements between the telegraph com- 
panies. and the railway companies, the question natu- 
rally suggests itself where are the Government to stop ? 
Are they to maintain the railway telegraphs, as at 
present performed under agreement, in many cases, by 
the telegraph companies? Are they to place them- 
selves in competition with any of our existing com- 
panies, and crush them by their command of capital, or 
are they to buy up all the telegraph companies ; and if 
so, will the companies part with their land lines with- 
out selling also their submarine cables ; and supposing 
the Government thus compelled to take some cables, 
will they take all, and thus become proprietors of the 
Atlantic cables, with all their attendant risks and 
working agreements? And, finally, will they then ever 
allow competing cables to be laid? ‘These are ques- 
tions which the promoters of the scheme will have to 
digest very carefully, and we think they will find much 
more difficulty in solving them when they go into the 
question in a business-like way than is, perhaps, appa- 
rent to those who may form visions of a splendid new 
field for Government administration, and a correspond- 
ing field for Government patronage. 

The questions which most interest the public, how- 
ever, are whether, supposing all these questions solved 
and all difficulties overcome, can telegraphic communi- 
cation be placed as advantageously as a monopoly in 
the hands of Government as in the charge of a private 
company, and will Government serve them better, as 
regards cheapness, accuracy, and dispatch, than do the 
present three or four competing companies? With 
regard to the first question, it is doubtful whether, in 
a mere political point of view, there is not something 
repugnant to the ideas of Englishmen in placing such 
an instrument as the telegraph constantly and per- 
petually*in the hands of the executive Government, 
even though that Government is English, and con- 
trolled by our glorious constitution. Apart from this, 
will not every merchant, contractor, professional man, 
or indeed any other of the community feel, at least at 
times, some little more restraint when wording his 
telegrams with the knowledge that every word, if not 
gent in cypher—a plan now rarely adopted—ean be read 
by a host of Government officials? At present, breach 
of confidence in such matters is at least a serious 
offence, and the public have certain means of redress ; 
but will not such offences be rendered more difficult to 
trace, and the means of redress become much more 
doubtful, under Government monopoly? But it is as 
regards any advantage in cheapness, efficiency, or de- 
spatch accruing through Government administration of 
telegraphs that we have the gravest doubts. 

It is quite true that on the Continent the rate of 
telegraphy is somewhat lower than in England, but so 
is the price of butter and cheese. The Glasgow 

etitioners in favour of Government administration cite 

elgium, where an uniform rate of half a frane has been 
lately established. It must be borne in mind, how- 
ever, that Belgium began later than we did in England, 
with no outlay for patent-rights, and with no payment 
to railway companies for right of way, the railways 
being, like the telegraphs, State property from their 
commencement. The receipts have been probably 
such as to pay off cost of first construction, and the 
half-a-frane rate may, or may not, just pay for main- 
tenance and working expenses. As, however, the 
whole expense of construction and receipts are lumped 
with other State expenses, there is no telling whether 
the Belgian telegraphs are not carried on at a loss, or, 
in other words, whether they have not simply become 
a tax on the general community. 

With regard to English telegraphs, some of our lines 
at present pay a dividend of 10, others of 6 per cent., 
and others have only just begun to pay at all. The 
shares of those that pay 10 per cent. are at 37 per 
cent. premium, and it is doubtful whether Government 
could buy such shares fairly under 100 per cent. pre- 
mium, to say nothing of compensation to railway com- 
panies, &c.; this would, therefore, barely yield 5 per 
cent., if worked as efficiently as at present, and taking 
those that do not pay as well at the same rate, on 
account of the present price of their shares, we do not 
see how the Government, unless they can reduce 








the actual working expenses, can send messages much 
cheaper without the telegraph becoming a charge on 
the country. 

Of the chances of the Government managing the 
maintenance and working of the lines so as to reduée 
the expenditure, we have not, considering dockyard 
and other Government management in constructive 
work, much hope; but this is perhaps a point on which 
anybody is capable of forming an estimate. 

Vith regard to efficiency of administration, the 
Post-oflice is undoubtedly a department which stands 
high in the esteem of the British public, and is cer- 
tamly an excellent example of successful centralisation ; 
but it must be borne in mind that the duties of that 
department are purely administrative, and do not em- 
brace the performance of any scientific or engineering 
work. No doubt, therefore, Government, who con- 
sider military officers qualified for any duty, would, so 
soon as they could call the Royal Engineers to their aid, 
supersede our telegraphic engincers, electricians, and 
district superintendents by lieutenant-colonel director- 
generals and a staff of majors and captains. At first 
a little respect would probably be paid to the opinions 
and claims of the old staff, and to the qualifications of 
any additional candidates; but as soon as possible 
these would be dispensed with, and the only qualifica- 
tion would, we fear, be Government interest. 

Indeed, we understand that the whole scheme has its 
origin in the desire of the late Government to obtain 
the means of promoting an official in the Post-office, 
who cannot at present rise in that department any 
higher. We can readily believe this of our Govern- 
ment ; for the Indian Government telegraphs are ex- 
amples showing clearly that the Secretary of State and 
Governor-General consider the possession of an efficient 
telegraph as quite the secondary object of a telegraph 
department, as compared to the field it offers for re- 
warding military men for past political services. It is 
perfectly well known that the Indian telegraphs suffer 
from the want of experienced men, both in the traffic 
and engineering departments; yet, instead of the 
Government trying to seek out such aid as any reason- 
able individuals would, they have not the remotest 
idea of accepting them even when pressed on them by 
the highest authorities on the subject. 

The system of centralization under a military director- 
general has had thirteen years’ trial in India, and we 
know with what results. All competition being also 
thus swept away, and no civilians employed except in 
the most subordinate capacities, there would be no in- 
centive to mechanical invention, scientific research, or 
that honourable competition for professional renown 
which has gradually advanced telegraphy in this 
country until it has been at last able successfully to 
solve the Atlantic problem, and our telegraphs would 
probably soon sink to a level with our Indian Govern- 
ment lines. 

But if Government were desirous of trying their 
hands at the administration of telegraphs, how was it 
that when they had a telegraph of their own—the 
Malta and Alexandria cable—tiey did not commence 
to learn something of the matter by keeping the ad- 
ministration of this line in their own hands? Yet, 
although they possessed this line, they went out of 
their way to let the working of the line to a firm who 
had never worked a line of any kind before. The con- 
tract was such, that the lessees must have made a 
profit of some 10,0002. to 15,0002. a year, without any 
risk, and with no primary outlay on capital account, 
since the cable and stations were all paid for by 
Government. This arrangement, therefore, simply 
amounted to paying a sum of, say, 10,000/. a year to 
Mr. (now Sir R.) Glass for engaging a traffic manager, 
engineers, &c., and a few telegraph clerks. If the 
Government were thus so desirous of getting rid of 
the responsibility of managing such a very simple 
cirenit with four stations, how will they manage the 
intricate lines of our four or five great telegraph com- 
panics is a question which obviously presents itself to 
any one. Let the public, we maintain therefore, well 
consider before they surrender their telegraphs into 
Government hands, or the Glasgow and any other 
petitioners who now consider themselves in the frying- 
- may eventually find themselves irretrievably in 
the fire. 


Forcep Screw-Bouts.—Large screw-bolts for fastening 
armour plates are being made in France by a process of forging 
the thread, and this is performed with great nicety. We saw 
one, last week, in Sheffield. As in all wood screws, the width 
between the threads is much greater than the thickness of the 
thread, and the whole surface appeared to have been forged by a 
die striking in blows, for there was no longitudinal fin, The 
Sheflield armour plate makers are not informed as to the mode 
of forging thése bolts. 
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Ar the works of the Rosedale Lron Company the materials tor ; load taken up, and the power required to overcome the friction | A NEW Process ror MAKING SteEL.—Mr. Lumley, the 
the supply of the smelting furnaces are raised by hydraulic hoists, | of the apparatus. representative of a French patentee, was at Sheffield in the be- 
arranged on Sir William Armstrong’s plan, each hoist having Each cradle consists of an iron and wooden floor connected by | ginning of this week, to test a process which is asserted to be 
duplicate lifting cradles which rise and fall alternately. One of | side frames of iron with a transverse iron beam to which the | superior to all others for converting iron into steel. We have 
these double hoists has a lift of 103 ft., and the other a lift of | chains are coupled; and each cradle is furnished with guide | since heard that the results of trial were satisfactory, and that 
80 ft.; and it is this latter hoist of which we now give engrav- | pieces working in guides supported by the inain frames. These | the inventor is confident that he will be able to surpass the 
ings. In each of the hoists the rams by which the lifting chains | main frames consist of six cast-iron columns disposed as shown | economy of the Bessemer process, and to adapt all qualities 
are worked have a stroke equal to one-tenth the total lift, each | in Figs. 1 and 2, and connected together by wrought bracing, and | of iron to his purpose. 
chain passing over a four-sheave block fixed to the frame of the | by wrought-iron plate girders at the top. In the case of the 80 Tue New Pavace or Justice.—The exhibition of the de- 
hoist, and a five-sheave block carried at the head -of the corre- | ft. lift the columns havea total height of 92ft., and are each | signs for the New Courts of Justice will, after this present 
sponding ram. made in eight lengths united by flanges. The distance apart of | month and until further notice, be open to the public on Thurs- 

Figs. 1 and 2 are end and side elevations showing the general | the corner columns from centre to centre is 22 ft. in one direction | days only, and to members of both Houses of Parliament and 
arrangement of the hoists, and froin these it will be seen that | and 10 ft. in the other; and the horizontal angle irors by which | other special visitors on Saturdays only; the remaining days 
the cylinders for the rams are fixed vertically to timber frames | they are connected are placed at intervals of 4 ft. vertically. being required for the work of the commission. 
attached to the lower part of the main framing of the hoists, he water for working the apparatus is employed at a pressure THe AtLAs Works, SHEFFIELD.—The works of John 
the rams working out through the lower ends of the cylinders. | of 700 Ib. per square inch, and the supply is furnished by a pair | Brown and Co. (Limited) cover nearly twenty-five acres of 
From the five-sheave block carried by the head of each ram, the | of small engines working the pumps direct from the piston rod. | ground. The buildings, plant, machinery, and loose stock 
chain worked by that ram passes over a grooved pulley about | The pumps deliver the water into a pair of accumulators, | represent upwards of 600,000/. in value. Last year the sales 
6 ft. 3in. in diameter, carried by bearings at the top of the | each having a stroke of 15 ft., and being loaded with a | were 630,0001, and from present orders, and the increased 
main framing and thence down to the top of the corresponding | weight of 35 tons. The arrangement of the pumps and accu- | preparations, they are expected to be 1,200,000/. this year. 
cradle to which it is attached. The two cradles of each hoist | mulators is shown by Figs. 3 and 4. The valve gear of the | he men in the iron department are now out, however, on strike. 
are further supported by a chain coupled to both of them, and | hoists is arranged so that the latter can be worked either from Docks AT MippLEsBoro’.—The dock accommodation at 
assed over a 10 ft. grooved pulley at the top of the main | the galleries or from the ground level, and aself-acting stop | Middlesboro’-on-Tees is altogether deficient for the large vessels 
rraming, this chain being of such a length that when one cradle | motion is provided, so that. the cradles are brought quickly | now coming there. The local press is urging the construction 
8 at the bottom the other one is at the top of its lift. The two | to rest at the ends of their strokes, but without shock or jar. | of a new dock, and the enlargement of the existing dock. 
cradles thus balance each other, and the strain thrown alter- | The whole arrangement is said to perform its work extremely | Tue AmertcaN Tarirr.—By the latest advices, the pro- 
nately upon each of the lifting chains is merely that due to the | well, and to give great satisfaction. | hibitive tariff bill appears likely to be thrown out by Congress. 
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SNOW-PLOUGHS ON THE HIGHLAND RAILWAY. 
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Tue Highland Railway is, as no doubt most of our readers are 

aware, the most northern. railway in Great Britain. Themain por- 
tion is a single line about 200 miles in length, and its total mileage, 
including branches, is about 250 miles. Between Inverness and 
Perth the railway passes over several summits of considerable 
height, the highest summit level, which is 1500 ft. above the 
sea, being on the borders of Inverness and Perthshire. The 
next highest summit is at Dana, where the level is 1000 ft. 
above the sea; and about 40 miles to the south of this, and again 
at Dunkeld, the line rises to 400 ft. above sea level. The sum- 
mits are gained by the line winding in and out amongst the 
hills, and by gradients of 1in 70 and 1 in 80, whilst at Spey- 
side, near Keith, there is an incline of 1 in 60 about three 
miles in length. The cuttings and embankments are, of course, 
on a large scale, and owing to the great ‘elevation and exposed 
position of the line, the strong winds in the winter time sweep 
the snow from the hills and deposit it in the cuttings, thus 
making very heavy drifts. ‘lo avoid the delays which would 
otherwise arise from this deposition of snow in the cuttings, 
Mr. William Strandley, the locomotive superintendent of the 
Highland Railway, has designed and applied to some of his 
engines some snow-ploughs which have proved to be very effec- 
tive. 

The snow-ploughs referred to are of three kinds; the largest 
and heaviest ploughs, of one of which we now give engravings, are 
capable of removing snow 10 ft. to 11 ft. deep, leaving a clear 
track for the trains. They are each driven by five or six goods 
engines, according to the nature of the snow, and they can be 
run in new snow at the rate of about 25 miles per hour. In 
tough snow, this speed is reduced to from 10 to 15 miles per 
hour; and it is found that the snow is most difficult to remove 
after a thaw, although, curiously enough, it will at that time 
drift quite as fast as during a severe frost. 

As will be seen from our engravings, the plough consists of a 
very strong timber framing fixed to the leading end of a goods 
engine, and carrying an inclined plane formed of 3in. planking, 
which extends across the line for a width of 8 ft. 9 in. at the 
front and 11 ft. 9in. at the back end. The lower edge of this 
inclined plane is protected by an iron plate bolted to it, the 
front edge of this plate, which projects about 7 ft. in front of the 
buffer beam of the engine, being slightly curved upwards. The 
leading edge of the plate, is only 2 in. above the rails; but to 
prevent it from being injured by the rise and fall of the engine 
on its springs, guards are fixed to the framing of the plough 
just within the plate, as shown in the longitudinal section, these 
guards being only 14 in. clear of the rails. The inclined plane 
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extends back for a distance of 16 ft. 9in. behind the leading 
edge of the plate just mentioned, and at its hinder end the 
plane rises to 10 ft, 6 in. above the rail level. To throw off the 
snow shovelled up by the inclined plane, a kind of cutwater is 
formed in front of the smokebox, as shown in the longitudinal 
section and plan, and from this cutwater inclined sides or bows, 
formed of ? in. planking, extend backward to the hind end of the 
inclined plane. These sides are well supported by strong framing, 
and at the top they are curved over so as to throw off any snow 
which may run up them, and thus prevent it from passing over 
on to the engine. The front edge of the cutwater is protected 
by iron plating, and its top is 11 ft. 3 in. above the rails, In 
order to allow the leading end of the engine to be coupled to 
another engine or train, even when the snow-plough is in 
place, the leading drawbar is carried through the front of the 
plough and a coupling bar or link is provided, this link, which is 
9 ft. Gin. long between end centres, being formed of wood well 
strapped with iron. 

The ploughs of the second class are smaller, and are worked 
by the engine to which one is fixed running as pilot to a pas- 
senger train. They do good work in new snow up to: 8 ft. or 
9 ft. deep, and can be run at the rate of from 30 to 40 miles per 
hour. In these medium-sized ploughs the inclined plane with 
the straight leading edge is done away with, and the ben part 
of the cutwater is curved forward until it extends more than 
5 ft. beyond the vertical portion, and terminates in a point from 
which the sides slope backwards at an inclination of about 30° 
with the centre line of the engine. The top of the cutwater is 
7 ft. 24 in. above the level of the rails, and it and the tops of the 
sides are curved over as in the larger ploughs. ‘These medium- 
sized ploughs, the width of which at the back is 8 ft. 9 in., put 
the snow better out of the engine-driver’s way than the larger 
ones, and they give less obstruction to the look-out. It is 
probable that we may, on a future occasion, give engravings of 
both the second and third class ploughs. 

The ploughs of the third class are much smaller than either 
of those above described, and one of them is in winter time 
attached to each passenger engine on the Highland railway. 
They are adapted for clearing away about 2 ft. of light snow, 
and can be run at any speed ; and engines fitted with them have, 
when running fast, cut through drifts 6 ft. deep, and from 
100 yards to 200 yards in tength. These smaller ploughs do 
not extend above the buffer beam, and they each consist merely 
of two sides of 2 in. planking, inclined at an angle of about 45° 
with the centre line of the engine, and furnished at their tops 
and bottoms with inclines, which give them something like a 
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trough-shaped section. The under sides of these ploughs are 
3 in. clear of the rails. 

If the drifts of snow take place suddenly, and a train unpro- 
tected by a plough meets with one of these drifts, a temporary 
delay of course occurs; but if sufficient warning is given, Mr. 
Strandley at once provides the trains with suitable engines fitted 
with ploughs, and they then pass through the drifts with ease, 
and the traffic is not interrupted. During the whole of the last 
and the present winter the Highland Railway has been kept in 
good order, and free from snow, the delays which have occurred 
having been quite trifling ; and this las been done notwithstand- 
ing that lines further south, on which the fall of snow was not 
nearly so heavy, were stopped for days and, in some cases, 
weeks together. During the present winter some of the drifts run 
through on the Highland Railway have been from 2 ft. to 12 ft. 
deep, and from one to two miles long, almost without a break. 
Of course this could only be done by the heavy engines and 
strong machinery, and the goods engines used on the Highland 
Railway have 17 in. cylinders with 24in. stroke, four coupled- 
wheels 5 ft. in diameter, and ample boiler power to supply the 
cylinders with steam at 130 Ib. pressure, cut off at three-fourths 
of the stroke. We are indebted to Mr.Strandley for working 
tracings from which our engravings of one of his snow-ploughs 
was prepared, 





Tue Paris Bett Rattway.—The Chemin de Fer du Cein- 
ture was opened throughout for passenger traffic on Monday 
last. It is 22 miles in extent, including the branch to Mount 
Parnasse, and it almost completely encircles Paris within the 
fortifications. It crosses the Seine at two points seven miles 
apart, viz., at Ivry at the upper extremity of Paris and at the 
Point du Jour at the lower extremity. Both bridges are of 
masonry, and the last named, of great beauty and ingenuity, 
was recently illustrated in our pages. Three-fitths of the whole 
extent of the line are worked by the Western Railway Company, 
and two-fifths on the northern side of the Seine by a committee 
formed of directors of all the railways entering the capital. 

*SrEEL-HEADED Raits.—Captain Webb’s slab rails are still 
made at Crewe, and the results from their use are said to be 
successful, although we know that this was not quite the case 
at first. The pile is 10 in. square, laid up of old rails, with a 
slab of puddled iron, and over this a slab of Bessemer steel on 
top. Only one steel head is given to the rail. The puddled 
iron slab welds readily, both to the wrought iron on one-side and 
to the steel on the other. As we have stated in another column, 
Messrs. Cammell and Co. are now making steel-faced armour 
plates, in which the steel and iron are believed to be welded, 
direct under the rolls. The American Railway Times states 
that Mr. S. L. Potter, of the Wyandotte Rolling-mills, near 
Detroit, has succeeded in making sound steel rails, by so placing 
the steel in the pile, and so placing the pile in the furnace, as to 
protect the steal from the direct action of the fire, the steel 
being made to receive its heat directly through the iron itself, so 
that both may arrive at a welding heat at the same time. 

Tue Inpian Patent Law.—A most unusual advantage has 
been taken of the provisions of the Indian Patent Act, which 
declares that every exclusive privilege must cease if the Go- 
vernor-General of India in Council shall declare that the same 
is generally prejudicial to the public. This has accordingly 
been done in the case of a petition filed by Mr. W. G. Mclvor, 
who wishes for a patent for an alleged new invention for pro- 
ducing and preparing the different species and varieties of chin- 
chona bark for the manufacture of quinine, quinidine, chincho- 
nidine, and other alkaloids. 

Tut Steam Provan i America.—Messrs. John Fowler 
and Co., of Leeds, some time ago sent out a steam plough to the 
States. A duty of 4000 dollars or 800/. was levied upon it, but 
a resolution has been moved in Congress to refund this. ‘There 
is hope that the steam plough may do well in the South. 
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WROUGHT-IRON WATER-MAINS. 
To THe Eprror or ENGINEERING. 

Sim,—As we contemplate the use of large wrought-iron 
mains as syphons, where necessary, across valleys, in our project 
for supplying London and many of the provincial towns with 
pure water from the elevated lakes of England and Wales, we 
shall feel obliged if you will allow the following communication 
on the subject to appear in the columns of your journal. 

Having observed the tenacity with which Portland cement 
will adhere to the bright surface of a trowel, if not cleansed at 
the termination of his day’s work by the bricklayer using it, it 
occurred to us that this material might advantageously be used 
for rendering or lining the internal surface of large wrought- 
iron mains intended for the conveyance of great bodies of water. 

To test the matter practically, we procured a piece of 
wrought-iron pipe 4 ft. in diameter, and had it rendered on the 
inside with a coating, éths of an inch thick, of Portland cement 
and sand, the proportions being ?ths of cement to jths of sand. 

The interior of the pipe was first dashed, or partially dashed 
over with the mixture, something in the same way as a wall is 
rough-casted; it adhered to the iron with great firmness, and 
formed the basis on which the rendering was applied on the fol- 
lowing day. 

In rendering the inside of the pipe, it was not turned for the 
urpose—we mean by that, that the lower part was not done 
irst, and the pipe then rolled or turned over, so as to bring 
what was at first the upper into the position of the lower half 

of the pipe: the rendering was done in situ, as it would be in 
the case of a large wrought-iron main, after being laid in place 
and jointed. 

The pipe was so lined or coated internally about four months 
ago, since which period it has remained in an open yard, ex- 
posed to all the frosts and vicissitudes of climate and tempera- 
ture which have occurred in that space of time, without the 
slightest effect being apparent on the cement lining. 

With a little more care than was taken in this instance, the 
cement coating may be finished off as smooth as glass. 

The pipeis now lying at the works of the Thames embankment, 
at Lambeth, immediately above Westminster-bridge, in a yard 
occupied by Mr. Webster, the contractor for that portion of the 
undertaking. 

We invite your inspection of it, and Mr. Cook, manager for 
Mr. Webster there, will show it to any person desirous of in- 
formation on the subject. 

In laying large wrought-iron mains for the conveyance of 
water under pressure, we should not think of adopting the mode 
practised at New York, as descvibed by your correspondent, Mr. 
Craven. 

We should build the pipes in convenient lengths, say of 18 ft.; 
the plates being 4 ft. 6 in. wide, with butt joints, both the longi- 
tudinal and transverse joints to be covered with outside plates, 
the transverse hoops or covering plates passing outside the 
longitudinal strips; the pipes may be further strengthened, if 
necessary, by intermediate transverse rings or strips rivetted on 
the outside midway between the plates covering the transverse 
butt joiats. 

The pipes could be proved separately in the manufacturer’s 
premises (« most esseutial condition), as is done in the case of 
cast-iron pipes. 

We should make the joint between each length of pipe with 
lead, in the ordin wry way, the faucet being formed by a rolled 
iron plate or hoop rivetted on to one end of the pipe, and the 
bead formed by a hoop or strip rivetted on to the other end, as 
in Fig, 1. ‘Thus, @ is the rolled iron plate forming the faucet; 
b, the strip rivetted on to form the bead; and c is the anuular 


space for the yarn and lead. Or the joint may be made as in Fig. 
2, where the pipes are shown as having beads on each end, and 
the joint made by running the lead into a double faucet ot cast 
iron, d, precisely in the way an ordinary thimble or collar joint 
is made for cast-iron pipes. In short, there is no change con- 
templated in the mode of jointing, the change being simply the 
substitution of wrought for cast iron in the body of the pipes, in 
a position where the metal is exposed to tensile strain. 

he internal rendering would not be proceeded with until 
considerable lengths of the pipes were jointed together and 
covered in, and all movement at an end. 

At every 400 yards or thereabouts, say at distances 4th of a 
mile apart, we should leave manhole entrances, bolted on the 
pipe, something as a steam dome is bolted on to a boiler; this 
would permit the ingress and egress of the workmen rendering 
the inside of the pipes, and admit at all times of internal ex- 
amination and inspection. 

Of the feasibility of constructing and laying wrought-iron 
mains of large diameter, in the manner we have described, there 
cannot, we imagine, be the slightest doubt or difference of 
opinion, and we believe that the internal coating of Portland 
cement, if properly executed, would render them indestructible, 
so far as the interval action of water upon them is concerned, 





and the economy, both of fall and of cost, attained by their 
adoption would be very great indeed. 

For instance, a wrought-iron main, 7 ft. 6 in. in diameter, will 
deliver, with a fall of 2ft. per mile about 63,000,000 gallons 
daily, or rather more than the same quality which would be 
delivered by three lines of 4 ft. cast-iron pipes (the largest size 
which has hitherto been used for the conveyance of water’ under 
heavy pressnre), with a fall of 5 ft. per mile, di 

A wrought-iron main, 7 ft. 6 in. in diameter, to. stand's 
sure, say, of 150 ft. of water, would cost, when laid in o 
ground, about 27,7502 per mile. The three lines, of 4 ft, cast- 
iron pipes, to bear the same pressure, would each cost, when 
laid in ordinary ground, about 14,2502. per mile. The economy 
effected by the use of wrought iron in this case would, therefore, 
be per mile: 

In fall 3 feet. 
In money ads de yar 15,0002, 

If the same fall, viz. 5 ft.-per mile, were available, a main 
7 ft. 6 in. in diameter would deliver about 100,000,000 gallons 
daily, or the same quantity nearly as would be delivered by five 
lines of 4 ft. cast-iron pipes. ‘The economy in money effected by 
the a wrought iron in this case would, therefore, be per mile 
43,5004. 

These questions of economy of fall and of cost are both of con- 
siderable moment in cases where large bodies of water have to 
be conveyed for long distances. 

We are, Sir, yours obediently, 

1, Westminster-chambers, G. W. HemMAns. 

Feb. 26, 1867. RicHarp Hassarp. 


To THe Eprror or ENGINEERING. 

Sir,—Thinking that the matter might be of some interest to 
many of your readers, I have taken the liberty to forward to 
you for publication a description of a cheap and expeditious 
method of constructing coffer-dams which I have myself prac- 
tised, this method being applicable to the formation of dams in 
all kinds of bottoms except rock. The system of construction 
can perhaps be best explained by referring to the accompanying 
sketches, which represent a portion of some dams formed partly 
in the river Don during the erection of the large railway viaduct at 
Sheffield. Fig. 1 shows an elevation, and Fig. 2 a plan, of a 
portion of adam, and Fig. 3 a section of one pile; and from 
these it will be seen that the piles have wooden strips secured 
to them in such a manner that, when they are driven, a space or 
groove, a, is left between each pile and the next. Into these 
grooves oakum, soft hay, or partially dried grass is driven in 
small quantities at a time, so that a caulking is formed, reach- 
ing to the bottom of the piles, and making a perfectly water- 
tight joint through the stratum of gravel where the leakage 
usually takes place. If the bottom is stiff, or at all doubtful, so 
that there may be a risk of stripping the strips off the side of the 
pile in its going through the condensed or compressed stratum 
alongside the previously driven pile, the best plan is to run a 
groove in one side of the pile itself, thus securing a perfect 
groove for the caulking. Next, as to how to perform the caulking 
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in the cheapest manner. First get a light. pole a little more 
than the length of the pile already driven, and attach to its top 
a single-sheave bloc’, and then secure to a rope passing over 
this sheave a rod of iron or steel the length or depth of the 
caulking groove to be filled with oakum, &c. A man and a boy 
working together can caulk a great deal in one day, the boy 
being employed in preparing the material by making small balls, 
and the man forcing such balls down the grooves, always taking 
care not to choke the groove by putting too large a quantity of 
material in at once, and being sure that he always gets the last 
piece well down on the piece previously put in. In the case of 
the dams for the Sheffield viaduct the piles were driven down 
5ft. through a stratum of gravel, and 5ft. into the coal 
measures below. In forming dams in this manner, one row 
of piles will, with proper bracing, usually be found to be quite 
sufficient, and dams of any shape may be formed by using iron 
for the walings. In tidal waters it would be well to provide the 
dam with a sluice or sluices, for use in case of the dam getting 
filled. This could be easily done by cutting a pile at the level 
of low water, fixing a sluice-box, and then replacing the upper 
part of the pile in its proper position in the walings. 
I am, yours obediently, 
Jno. SHORTRIDGE. 
Chipping House, Sheffield, Feb. 26, 1867. 





SreaM CranEs.—The Times correspondent at Paris refers 
to the use of steam cranes in the machinery department of the 
Exhibition, for unloading goods, as something done for the first 
time. We believe that Mr. D. K. Clark was the first to employ 
steam cranes, likewise locomotive engines, for conveying and 
unloading goods within the building, which was done, by his 
advice, in the machinery annexe at the Exhibition in 1862, 





STRAINS ON LOCK-GATES. 
To tHe Eprrok or ENGINEERING. 


Sm,—Your correspondent, Mr. John Evelyn Williams, evi- 
dently mistakes the object of my previous letter, and seems to 
think that by entering into a subject which, according to him, I 
did not thoroughly understand, I wished to cry down the use of 

and give formule of my own in preference to his. 

Now, if I tell a man he is most absurd in using a theodolite to 
ascertain the height of a hat-peg, it does not fellow that I have 
an-eccentrieally strong objection to the use of that instrument, 
nor. does it follow that when I find fault with Mr. W. for en- 
cumbering an absurdly simple problem with trigonometrical 
furictions that I have an unqualified aversion to their use. 

I am glad'to find he is ashamed of the elegant equation which 

he gave yowa fortnight ago, though he still does not see that it 
is going out of his way to deal with the functions of an angle 
with which he has feally nothing to do. Thus simple as 
be : : 
J sec. @ may seem, he does not realise that it means a com- 
paratively long operation ; because, before he can search for , 
und therefore for sec. @, he has to calculate the tan. of @ by 
means of the very sides which would directly give him the re- 
sult he is anxious ultimately to obtain. 

He has imagined, I fear somewhat prematurely, the pain Iam 
supposed to have suffered in not detecting any errors in his re- 
sults; for I have foand his deductions so incorrect, and his 
reasoning so false, that I think it but due to the reputation of a 
paper like yours not to allow them to mislead any of your 
readers by going out uncontradicted. 

In. a gate constructed ,on the straight principle there are, as 
has already been shown, two kinds of strains, the compressive 
strain and the transverse strain. In order to distinguish more 
clearly the compressive strain from the transverse strain of com- 
pression, we will call it the thrnst. 

Now the thrust is uniform throughout the length of the leaf, 
and, as Mr. W. has taken it as acting equally through both sides 
of the leaf, I will also do so at first. The transverse strain is 
the sathe as that in a girder with an uniformly distributed load, 
and as is well known, is greatest in the centre, diminishing to- 
wards the ends in the same proportion as the ordinates of a 
eer it is also the same in amount on both sides of the leaf, 

ut while it is a strain of compression on one side, it is a strain 
of tension on the other, thus, while it augments the thrust on 
one side, by contracting it, diminishes it on the other. This 
will be readily understood by referring to Fig. 1, which is a 
diagram of the strains on each side of the leaf; ab, abe d, and 
a bef representing the two halves of the thrust, deg the trans- 
verse strain of compression, and adi the transverse strain of ten- 
sion, the shaded part of the diagram gives the effective uncoun- 
teracted strain, while the empty space shows how much of the 
thrast has been rendered inactive by the strain of tension. Now 
since the transverse strain of compression is the same in amount 
as the transverse strain of tension, it follows that the latter 
cannot counteract more thrust than is added by the former; in 
other words, it is impossible to make the total amount of strain 
of compression less than the thrust. 

Now, as long as the rise of the gates does not vary, the thrust 
remains constant, that is, the depth of the leaf does not affect it, 
while the transverse strain varies with the depth, consequently 
with gates of a given rise, and therefore constant thrust, we can 
increase or decrease the transverse strain at will by altering the 
depth of the leaves; and it is evident that if we can make the 
depth of the leaf such that the whole of the transverse strain of 
tension is expended in counteracting the thrust, we shall obtain 
the minimum strain in that gate, because precisely the same 
amount of compression will be added to that taken away from 
the thrust, leaving an amount of strain equal to the thrust 
alone, The diagram of tlie strains of such a leaf is shown in 
Fig. 2, and needs no explanation, except that d, c, e, f repre- 
sents the total thrust. From this diagram it will be seen that, 
in order to reduce the strain in the leat to a minimum, we must 
so regulate the dep:h of the leaf as to make the transverse strain 
at the centre equal to one-half of the thrust. Putting a=} span, 
r=rise, w=load per unit run, and d=depth of leaf, we have 
transverse strain } thrust; 
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and this is the most economical depth for a given rise when the 
thrust is made to ps through both the sides of each leaf. But 
beyond increase of depth, and consequently waste of material, 
there can be no object in making the thrust pass through both 
sides ; for if the gates be made so to abut against each other as 
to make the thrust pass entirely on one side of the leaf, that side 
being the one with the transverse strain of tension, one-half of 
the above value of d would suffice to give the same total amount 
of strain. This can at once be seen in Fig. 3, where a, b,.¢,f, of 
the thrust, is the same as in Fig, 2, but passes wholly on one 
side of a b; consequently, to reduce the total strain to a mini- 
mum, the transverse strain at the centre has been made equal 
to the total thrust, that is, d, instead of being 
ral a+r . tat 
oq 7? 8 Now made ss 

and that is the most economical depth for properly constructed 
gates. 

Now turning to Mr. W.’s table, in order to be able to compare re- 
sults, we will take the case of the gates with a rise to span of 1 in6, 
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that is, with’ a rise of gallos. The most economical depth 
for such a gate is 
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=3,07, or, practically, the same amount as 
Mr W. has assumed. 

















And this depth should make the strain in the leaf uniform 
throughout, and equal to the thrust, which (taking Mr. W.’s 
figures) is 55.33 tons. Mr. Williams, however, manages to make 
the mean calculating strain 84.34, and that for one side of the 
leaf only. These numbers speak for themselves, and go quite 
far enough, without any comments from me, to prove how use- 
less his table must be, constructed as it is on such false prin- 
ciples, I can certainly not waste my time in correcting him any 
further; using the data that I have now given him, he.will, I 
hope, be able to correct himself, and I trust that in future he 
will not.rush to print on making what he considers a discovery 
without a little more careful investigation. 

Enclosing my card, with address, I have still the pleasure of 
remaining, sir, 

Yours obediently, 
J.S.B 


Westminster, February, 1867. 





To rue Eprror or ENGINEERING. . 

Sir,—In my letter on this subject, which you were kind 
enough to insert in your last number, your printer has made an 
error which seriously affects the reasoning. After having proved 
that the angle @ is equal to the angle q, he makes me say, a 
few lines further on, “Let @=q@.” This should be, “ But 
§=9,” in accordance with what has been already proved. He 
has. also deprived me of the modest initial ‘‘M,” with which I 
signed my letter, so that I appear strictly anonymous. 

I am, Sir, yours obediently, 
Westminster, Feb. 27, 1867. M. 


To tHe Epiror or ENGINEERING. 

Sir,—In yout late numbers I notice a good deal of corre- 
spondence on the above subject, the first letter of which is, in 
my opinion, superior to any cf its successors, though their 
authors assume a great deal to the contrary, particularly 
“J. 8. B ,” who has rather confused some of your readers with 
idle personalities, which would have been better omitted. 

Your last (and invisible) correspondent does not make the 
subject at all clearer, as he pretends to do, though he seems to 
think that he has added to the problem by giving us the thrust, 
which he states does not appear in either of your correspondents’ 
letters; but on referring to Mr. Williams’s letter, I find (as he 
writes), “he the resultant of gh and gc, equal to and in the 
“direction of the thrust of the gate or line of greatest force.” 

Though your correspondents may view the cause. differently, 
the effect still remains the same, and similar to that which was 
thoroughly ventilated many years ago. 

Your obedient Servant, 
Trinity B.A, 

February, 1867. 








THE AMALGAMATED ENGINEERS. 
To tHe Eprror or ENGINKERING. 

Sir,—In the number of ENcincer«ne for February 8th I ob- 
serve an article upon the Amalgamated Engineers, which 
escaped my notice until the present time, or I would have written 
sooner about it. Some of the statements in it have so much 
astonished me, that I could not let them pass unquestioned. I 
have been a member of that society for a number of years; but 
I hereby promise to leave it at once if you substantiate some of 
the assertions contained in that article. In the first place, you 
say that they have determined to put anend to piecework. Now 
asa member of that society, 1 am entirely ignorant of such a 
determination. There is no such thing in the rules of the 
society, nor has there been since 1853, when everything about 
piecework and apprentices was expunged; and if some foolish 
persons are trying to reintroduce these silly notions into the 
society, they are doing it contrary to the rules and, I may add, 
the good sense of the members: But you distinctly say that 
the Amalgamated Society limits the number of boys to one- 
third the‘number of men in each department. Now, as I said 
befote, there is no such thing in the rules of the society, nor has 
been these last thirteen years. You have been kind enough to 
point out some blunders in the Engineer lately ; but I am afraid 
such random assertions will not redound to the credit of' the 
Paper which you conduct. I am aware that there are some 


branches of the iron trade in which these rules are strictly car- 
ried out—in the moulders’ society, for instance: but never a 
word about them. They have a standard pay, and all these re- 
strictive measures carried out in a stringent manner, and we 
never hear a word of complaint about it; but the everlasting 
cry is against the engineers, a body that are lower paid than the 
moulders; and one that has framed its rules and conducted its 
deliberations in a way that has called forth the admiration of 
such a man as Lord Brougham and other social reformers. But, 
Sir, my object in writing at present is not to eulogise the society, 
but to call upon you to prove your assertions, which I am very 
sorry to see are penned in a very unfriendly and one-sided spirit. 
With all due deference to your superior knowledge, [ do not think 
it is the mission of a scientific journal like ENGINEERING to 
stir up strife between employer and employed, and advise the 
masters to lock out their men whenever they differ on the merits 
of the system of piecework. Many a curious chapter in the 
history of engineering could be written upon this subject; for in- 
stance, the Scanderia steamship arrived in Alexandria lately, 
leaking at the butts and fifteen feet of water in some of the 
holds. She is asplendid looking vessel, but built upon the piece- 
work system. Had she gone down like the ill-fated President, 
Tempest, &c., of course, it would glibly have been described as 
a visitation of Providence. Your remarks on piecework are 
amusing enough ; for instance, you say: ‘ It is impossible to sa) 
“to what a depth of inferiority the overthrow of the piecewor 
“system would sink most kinds of mechanical labour.” Now 
as these gloomy apprehensions are not held by the majority of 
the intelligent class of workmen, I hope you will give an article 
or two on this vital subject, and allow it to be calmly and tem- 
perately discussed in your columns. Should you do so, you will 
confer a boon upon all who take an interest in the future wel- 
fare of their profession and their country. 
Yours, respectfully, 

Liverpool, February 25, 1867. VuLcAN. 

[Our correspondent is one of thousands who, by their sup- 
port of a needless and, in many cases, mischievous union, allow 
their interests to be prejudiced by trades committees, He is 
evidently a plain working man, incredulous as to the real mo- 
tives and modes of action of the leaders of the Amalgamated 
Society. We have already stated that the intention to over- 
throw the piecework system was officially declared months ago, 
by Allen, the secretary of the society, in letters to one of the 
largest employers of labour in the north, and that we have had 
these letters for some days in our possession. If the gentlemen 
to whom these letters were addressed will consent to their pub- 
lication in full, our columns are. open for the purpose; but 
whether they be published or no, we repeat that the letters, 
still in existence and carefully preserved, have passed through 
our own hands. As to the limitation of apprentices, we have 
a printed circular, signed by James Entwistle, one of the society’s 
secretaries, fixing the limits of one apprentice only—every work- 
man under twenty-one to be so designated —to every three 
smiths, every three pattern-makers, every three fitters, &c.— 
Ep. E.] 


THE ACTION OF SPRINGS. 
To tHe Epiror or ENGINEERING. 
Sir,—Would-you or any of your correspondents have the 
kindness to inform me if it is possible to calculate the deflection 
of a spring (conical or otherwise) by a given weight falling on 
it; also, what dead weight placed ou the spring would cause the 
same deflection, and the amount of work done in deflecting; 
also, the formula for calculating the impact of a falling body or 
a cannon-shot (in foot-tons). In your description of a Great 
Western goods engine, in a recent impression, there is a trifling 
mistake. You have, travel of valve in full gear, 43; in. ; throw 
of eccentrics, 3,4; in., which is obviously wrong. 
Yours respectfully, 
116, Nottingham-street, Sheflield. W.S. Jackson. 
(Mr. D. K. Clark gives rules for calculating the deflection 
under a permanent load of plate springs of the ordinary form, 
his formula being 


1.663 
d= nb ? 

in which, d is the deflection produced, in sixteenths of an inch ; 
8, the span of the spring, and the breadth of the ‘seam both in 
inches; », the number of plates; and ¢, the thickness of each 
plate in sixteenths of aninch. If a load be suddenly applied to 
a spring of perfect eiasticity, the deflection of the latter will be 
twice greater than that for the same load carried permanently, 
or gradually applied. In the case of impact, we may, for the 
mement, suppose the spring to have no weight, or, in other 
words, that the whole force of impact is expended in produciag 
deflection alone, and none in heating the spring at the point of 
impact, and in this case the deflection produced by a falling 
weight will be given by the formula: 

_, /2wit ce W 
- v kK + R TR 

in which D=the deflection produced, in feet; R, the static 

ressure, in pounds, required to deflect the spring 1 ft.; W, the 
weight in pounds of the falling body; and H, the height fallen 
in feet. The action of springs under impact was fully con- 
sidered in articles published on pages 67 and 135 of our first 
volume, and to these we must refer for further information on 
the matter. The dimensions of the Great Western goods engine 
to which our correspondent refers were perfectly correct; the 
throw of the eccentric meaning the amount of its eccentricity, 
or the distance between its centre and the centre of the shaft on 
which it is placed. The arrangement of the valve gear of the 
Great Western engines is such as to reduce the travel of 64 in. 
given a Aang eccentric to a travel of 4,,in. for the valve in full 
gear.—Ep. E.] 








Sourn Yorxsuire.—The South Yorkshire steel trade is 
active in almost every branch. The Bessemer steel department 
is especially brisk, chiefly owing to the demand for railway 
matériel. ‘Thus the Great Eastern Railway Company alone re- 
quires 800 tons of steel rails. At the Milton Works, which had 
been standing « few days for repairs, the furnaces’ have been re- 





lighted. 


THE PARIS EXHIBITION. 


To tHe Eprror or ENGINgERING. 

Str,—As there existed some doubts as to the position of in- 
ventors exhibiting at the forthcoming Paris Exhibition, a letter 
of inquiry as to certain points was addressed to the Minister of 
Agriculture, Commerce, and Public Works, by my correspon- 
dent, Mr. Dufrenéat Paris, to which the following is (a transla- 
tion of) the reply, which you will, no doubt, consider of sufficient 
interest for insertion in your journal. 

Iam ,Sir yours obediently, 
L. De FonrarInEMOREAU, 

4, South-street, Finsbury, E.C., Patent Agent. 

February 27, 1867. 


: (Translation. ) 
Ministry of Agriculture, of Commerce, and Public Works. 
Paris, 21st February, 1867. 

Srr,—I have received the letter which you addressed me on 
the subject—first, of the importation, in view of the Exhibition 
of 1867, of articles manufactured abroad, and protected in 
France by a patent; and, secondly, of the protection concerning 
the rights in the inventions of exhibitors. 

On the first point it is certain that foreign manufacturers, 
patented in France, who wish to introduce similar articles for 
exhibition must first apply for authority from my ministry pur- 
suant to the law of the 3lst May, 1856, in order not ,to lose 
their patent rights. 

On the second point it has appeared to offer no objection to 
a in # similar manner to that of 1855. In consequence a 

ill has been drawn up, to authorise the delivery of certificates 
of protection, and there is ground for hoping that its adoption 
will not meet with any difficulty. 

Receive, Sir, the assurance of my consideration. 

The Minister of Agriculture, of Commerce, and Public Works, 

(Signed) Forcabe. 





PUBLIC WORKS IN FRANCE, 1866. 

Tue Moniteur publishes the following report of the Minister 
of Public Works: 

During the past year the imperial highways have been kept 
in the usual state of good order. 

A sum of 1,200,000 francs has been allowed for the recon- 
struction of bridges that had become, either by age or insecurity, 
unfit for service. 

The inland navigation at the present time comprises a length 
of 9600 kilometres of rivers classed as navigable and 5050 
kilometres of canals or canalised rivers. Deducting from this 
the length of river only nominally navigable those sections for 
which a lateral canal has been substituted and those little 
frequented, the available length of the network for inland navi- 
gation is composed of about 6900 kilometres of rivers and 4850 
kilometres of canals, forming a total of 11,750 kilometres. 

The chief attention of the administration has been of late 
years, and especially during 1866, turned towards improving the 
principal lines of navigation between Paris and the most im- 
portant centres of commerce, both exterior and interior, such as 
between Paris, Havre, and the sea, by the lower Seine; between 
Paris, Strasbourg, and the Rhine, by the Marne, between Paris, 
Lyons, and the Mediterranean, by the upper Seine, the Yonne, 
the Sadne, and the Rhéne. ‘Tue other canals forming the com- 
plement of inland navigation, either crossing the summits of 
the watersheds or forming artificial channels to the defective 
parts of rivers, are, generally speaking, in good order, but they 
have not as yet attained the requisite degree of perfection to in- 
sure a constant communication between one town and another. 
The supply of water is often insufficient, rendering them in some 
places during the summer mouths unnavigable. Extraordinary 
cleansing, revetment of banks, reconstruetion of bridges where 
the height under arches is insufficient, and paving of towing 
paths are necessary in order to facilitate navigation, 

The tonnage of shipping in the ports of the empire has of 
late years increased considerably. In 1854 the total tonnage, 
12,551,500; showed but little increase on that-of the years 1846 
and 1847. 

By the returns of 1864 (the latest that have been 
it amounted to 17,638,000 tons, showing an increase o 
tons. 

Of this augmentation, the ports of Marseilles, Havre, and 
Bordeaux claim 1,895,000, their total tonnage amounting to 
6,745,000 tons. ' ‘This rapid increase shows the necessity and 
utility of the works-of improvement now in course of execution 
or proposed in these ports. Dunkerque, Boulogne, Cette, and 
Dieppe rank next in importance as regards tonnage, the total 
amount being 2,300,000 tons, or 1,135,000 tons increase on that 
of 1854, ; 

In the other ports the increase is even more perceptible: 
Calais, the tonnage in which has increased from 334,000 tons to 
477,000 tons; Brest, from 229,000 tons to 414,000 tons; Saint 
Nazaire, from 20,000 tons to 316,000 tons; Honfleur, from 
165,000 tons to 294,000 tons; and, lastly, Saint-Malo, from ’ 
130,000 tons to 198,000 tons. 

The hydraulic department (the object of which consists in 
executing works of agricultural improvement and superintend- 
ing the carrying out of the 1aws concerning public health) has 
during the past year been engaged in executing works of im- 
provement in the districts of the Sologue, Dombes (Ain), Brenne 
(Indre), Corsica, Double (Dordogne), the Landes of Gascogny, 
aud in the department of Lot-et-Garonne. 

The amount of land reclaimed and.drained during the year 
1866 may be estimated at about 345,940 acres, at a cost of 
about $20,000/., of which 260,0002. has been expended, and 
there remains 60,000/. still to be spent to complete the works in 
hand. 

A marked progress has been made during the past year in 
the large undertakings for irrigation; many canals are in course 
of construction, others are conceded, and several new schemes 
are projected. 

The canals of the Nesle, Verdon, Forez, Drac, Saint-Martory, 
Sayne, are being executed. 
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humber of locomotives upon this line is now above 1600. 
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THE CAWNPORE MEMORIAL. 
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ALTHOUGH now nearly ten years ‘have elapsed since 
the occurrence of that frightful and unparalleled 
tragedy, which sent a thrill throughout the whole of 
Europe, and has rendered ever-memorable the name 
of Cawnpore as the spot where the most tragic event 
in connexion with the Sepoy mutiny: occurred, the 
sad interest which must ever attach itself to that place 
has induced us now to recur to those scenes for the 
purpose of giving some account of the monuments 
since raised there to the memory of those who fell 
victims to the brutal treachery of the infuriated Sepoys. 
Those monuments consist of three different construc- 
tions, namely, a cross, a memorial church, and a statue 
enclosed within a screen, an illustration of which last- 
named monument will be found above. 

The church is being constructed partly from funds 
furnished by the Government, and partly from contri- 
butions given by the Society for the Propagation of 
the Gospel, and, when completed, it is to be handed 
over for the purposes of that society. 

The monument over the well, near Wheeler’s en- 
trenchment, consists of a massive Iona cross on an 
am basement, constructed from designs by 
Mr. G. E. Street, architect, of London, and on it are 
the following inscriptions, viz., on the face of the 
cross: “In a well under this cross were laid, by the 
“hands of their fellows in suffering, the bodies of 
“men, women, and children who died hard by, during 
“ the heroic defence of Wheeler’s entrenchment when 
“ beleaguered by the rebel Nana; June vi. to XxXvIt., 
“ap. mpecetvi.” And on the face of - the 
pedestal of the cross, “ Our bones are scattered at 
“‘ the grave’s mouth, as when one cutteth and cleaveth 
“ wood upon the earth. But our eyes are unto thee, 
“O Gop, the Lorp.”—Psalm exli. 

‘The monument over the other well, and to which our 
illustration refers, is situated on the west side of the 
canal, and near the Assembly Room in which the 
massacre of men, women,'and children took place 
under the directions of the bloodthirsty Nana. It 
consists of an octagonal Gothic screen and platform 
of carved stone encircling the well; the well itself 
being surmounted by the colossal statue of an angel, 
the work of Baron Marochetti, and the gift of the 
late Lord Canning. In getting in foundations the 
earth with which the well had been filled up was 
excavated to a depth of 9 ft., and it was then filled in 
with well-rammed kunkur, covered with a bedding 
of concrete spread in layers, with bands of hoop- 
iron laid in horizontally at intervals of 2 ft. apart ; 
the well itself was then capped with a masonry dome 
resting upon a kerb of seasoned saul wood, securely 
bolted and strapped with iron. 

The screen was designed by Colonel H. Yule, C.B., 
R.E., late Secretary to the Government of India in the 
Public Works Department. The stonework of which 
it is constructed, as well as the plinth, were executed 
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at Allahabad, the stone being obtained from a quarry 
of hard white sandstone, situated on the right bank 
of the Jumna, near that town. The gate of the screen 
is of gun-metal. It was cast in Calcutta, and over it 
are the words, “ There be they who came out of great 
“ tribulation.” Round the base of the pedestal over the 
well is the following inscription, carved in Gothic 
letters : “ Sacred to the perpetual memory of a great 
“company of Christian people, chiefly women and 
“ children, who near this spot were cruelly massacred 
“by the followers of the rebel, Nana Dhoondopunt, 
“of Bithoor ; and cast, the dying with the dead, into 
“the well below. July 15th, mpcccivi1.” 

The screen stands within an ornamental garden, en- 
closed by an iron railing, designed by Captain Allen, 
and cast at the Roorkee Foundry. The cost of the 
garden and of the screen was defrayed out of a fine 
evied onthe native city of Cawnpore. This memorial 
was completed and consecrated on the 11th of Feb- 
ruary, 1863. 


CAPSTAN PUMPS FOR HYDRAULIC PRESSES. 


CoTTON-BALING presses require a very considerable power, 
a great range of stroke, and a qnick action, and it therefore 
follows that they tend to be bulky, heavy, and arranged with 
a considerable amount of gearing or other modes for multi- 
plying the power of the prime mover. All these characteristics 
are objectionable in the highest degree. The weight and bulk of 
the machine make it costly in transport, particularly inland. 
Within the cotton-growing countries, the gearing or other 
mechanical details are liable to get out of order, and there are 
seldom facilities for repairing them on the spot. Complication of 
any kind is certain to fail on account of the limited intelligence 
of the workmen employed, and in many cases there must be 
added to this the impossibility of working with steam power, 
under the particular circumstances at present existing in many 
cotton-growing localities. There is nothing left but utilisation 
of muscular power of men or of domestic animals, as the case 
may be, for cotton-pressing in the majority of instances. In the 
use of hydraulic cotton. , which at present form the prin- 
cipal type of cotton-baling machines, the muscular power is 
employed to work the pumps of the hydraulic press. In the 
working of the common hand-lever pumps, it has been found 
that the reciprocating motion of a long lever is very tiresome to 
the men, ond that they consequently fail to make the full length 
of stroke for which the pump is constructed, stopping short 
either at the top or bottom of the stroke, or at ends, and 
reducing the travel of the plunger more and more as their arms 
become fatigued. In working with cattle, which turn a cap- 
stan, there is gearing required for transmitting the rotating 
motion of the capstan to the vertical pumps, and this causes 
friction, breakages, and other inconveniences. 

The arrangement of pumps for working hydraulic presses, 
shown by our engravings, has been invented and patented by 
Messrs. Peel, Williams, and Peel, of Manchester, with a view of 
overcoming the above-named difficulties in working, and it has 
proved very successful in practice. The pumps in this case are 

laced in a horizontal position, with their axes radial to the circle 
ormed by the lid of the cylindrical water-cistern, to which all 
the pumps are fixed. There are six pumps in the machine re- 
presented in the engraving. All the pump-plungers are connected 
to an eccentric disc, keyed on to the vertical capstan shaft, which 
in this manner forms the crank for all of them, since at 





every revolution of the eccentric each pump completes a full 
double stroke. The pumps enter the corresponding phases of 
their movements in rotation, and divide the power very regularly 
all over the circle. The power is applied direct to the levers ot 
the capstan, the form of which, as shown in the drawing, is in- 
tended for being worked by men. An arrangement is provided 
for throwing the greater number of pumps out of action when 
the pressure increases beyond a certain point, so that the ulti- 
mate compression given to the bale can be increased by these 
means. 

The compact and handy arrangement of these pumps, and the 
simple mode of working them, make them ye | efficient in prac- 
tice, and they form a very useful detail in the construction of 
cotton presses. 








Sree Borers ror Locomotives.—There have now been 
at work for some years on the Maryport and Carlisle Railway 
several locomotives having steel boilers, steel fireboxes, and steel 
tubes. Steel is also largely used in the construction of the re- 
maining parts of the engines, the tyres, piston-rods, motion- 
bars, &c., being of that material. The boilers were built by 
Messrs. D. Adamson and Co., of Hyde, and the plates composing 
them are connected where necessary by angle irons. The engines 
were built by Mr. Tosh, the locomotive superintendent of the 
Maryport and Carlisle line, at the shops at Maryport. 

ROUGHT-IKON WHEELs.—At the works of the Yorkshire 
Engine Company, near Sheffield, it is the practice to forge the 
inner ends or wedge-shaped portions of the spokes of wrought- 
iron engine-wheels with — on the one side and a cor- 
responding recess on the other, so that when the spokes are laid 
together ready for bossing their inner ends interlock. In some 
works it is usual to forge a notch on each side of the ends of the 
spokes, and when the spokes are placed together to drive square 
keys into these notches. The plan above described is, however, 
a far better one, as, the notch and projection of each spoke bei 
opposite each other, the substance of the spoke is not reduce 
as it is when the spoke is notched on both sides. 

Tue TELEGRAPH AND THE SraTE.—Mr. W. Forster asked 
the Secre of the Treasury, on Friday evening last, whether 
it was the intention of her Majesty’s Government to bring in 
a Bill for placing the telegraph Tew in the kingdom under the 
superintendence of the State. Mr. Hunt said that the question 

been under the consideration of her Majesty’s Government, 
but it was obvious that a question of this magnitude required 
mature consideration, and he was not in a position to say that 
the Government had come to any determination on the subject. 

Sreet “Crop Enps.”—Messrs. John Brown and Co., of 
Sheffield, are now rolling rails from the crop ends of Bessemer 
aes nage their managers inform us that these rails weld quite 
soundly. 

Sregei Cranks.—Since Mr. Ramsbottom started his thirty 
ton duplex hammer, a few weeks ago, he has made about twenty 
steel cranks each from a plain flat slab, the throws being sawn 
out by a circular saw, and the middle portion of the shaft then 
twisted. The crank is then nearly finished by circular cutters, 
instead of entirely by a fixed tool in the ordi manner. 

Le Coat SuprLy Pe mapa connexion with the coal 
supply question, ‘it is interesting haps im; it to note 
that the quantity of coal extracted rh pany fom moet work- 
ings was computed at 12,000,000 tons, In 1865, the , 
ing extraction was only 11,300,000 tons; and in 1852 (the year 
in which the second empire. commenced its career), only 
4,900,000 tons. The production of coal in France has thus been 
more than doubled during the last fourteen years; even now, 
however, it is comparatively small, having regard to the extent 
and A popeieees of France. The French do not, as a rule, take 
kindly to coal mining ; but they are making some progress, never- 
theless, in the utilisation of long-dormant resources. 
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ROOF OVER OTTO’S CIRCUS, BERLIN. 


CONSTRUCTED BY MR. A. BORSIG, ENGINEER, BERLIN. 
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WE herewith give an illustration of a roof ot very graceful ap- 
pearance, constructed by the well-known firm of Mr. A. Borsig, 


of Berlin, and erected over a circus in that town. The building 

is polygonal in plan, 119 ft. internal diameter, and the roof is 
famed by twenty inclined lattice girders tapering towards the 
top, and connected at their ends to a polygonal cross bracings or 
rings, the upper of which is formed of cast-iron segments, and has 
to resist compression, while the lower polygon is formed of rolled 
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tron, and takes up ileal thrust of the inclined girders, 
so as to avoid the necessity of any internal tie bars or con- 
nexions. At the top of the upper ring a skylight is mounted, 
and covered over bya plain polygonal roof with radial horizoutal 
tie bars to take up the ro The lattice girders are made 
2 ft. Gin. deep at the bottom and 2lin. at the top. Fig. 1 
shows the plan, and Fig. 2 the vertical section, of the roof. The 
details of the top of skylight are shown in plan and section in 
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Fig, 3, aud tue connexion of the skylight tie bars is shown in 
plan, Fig. 4. Fig. 5 shows the enlarged view ot two portions of 
one of the inclined girders ; and the details of its connexion with 
the lower polygon are shown in plan, in Fig. 6. The top and 
bottom members of each inclined rib are each formed of a pair 
of angle-irons, and the lattice bracing consists of flat bars 
Arched stiffening frames are introduced between the inclined 
girders at intervals. 
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HYDRAULIC PRESSES. 


CONSTRUCTED BY MESSRS, PEEL, WILLIAMS, AND PEEL, ENGINEERS, MANCHESTER. 
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known as an old railway contractor, and now the head of the 
house of Messrs. Shortridge, Howell, and Co., of Sheffield, in- 
forms us that he first used the overhead trav eller, in 1829, in 
Beles in the foundations of the Custom Honse at Liverpool. 

fore that time he. could only place 500 cubic feet of stone 
daily, while the iinprovement at once enabled him to lay 5000 
cubic feet. 

‘Tue INDIAN Transvorts.—The Englishman states that, in 
addition to the regular work for which the new troop steamers 
have been constructed, it is the intention of the Government at 
home to grant rng to and from India to as many military 
officers, not belonging to the regiments embarked, as can be 
conveniently accommodated, and at so moderate a rate, that 
an officer would be euabled to get out to India or home for ‘about 
501, including petty expenses and Egyptian transit. 


Tae OverHEAD TRAVELLER.—Mr. John Shortridge, well 








Wuar 1s A Kitomerre?—A correspondent calls our at- 
tention to the fact that the length of 100 kilometres is given in 
the Engineer’s and Contractor’s s Pocket Book for 1867 as a little 
more than 61 miles. This is a typographical error only. A kilo- 
metre of 5281 ft. is very nearly five-eighths of a mile, or, in 
deciinals, 0.6214 mile. 

Tut Warnion TarGet.—The 4} in. plated target, which 
was once thought invulnerable, is now riddled easily enough with 
Palliser shot. This week, one of the 64 pounder “ cheap” 
Fraser guns, made for the "Colonial Government of Australia, 
was tried over the 500 yards range, and with 12 Ib. of powder 
and an 80 lb. shot punched the target readily. 

Tue Artantic Capie.—Yesterday (Thursd: ty) we were 
shown an American telegram just received by an engineer here, 
requesting him to purchase immediately the right in a valuable 
patent, of which the price is likely to be at least 100,000/. 
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PARIS EXHIBITION. 
Captain Frep. Beaumont, R.E., has made the following 
memoranda upon the machinery in the Paris Exhibition: 
Group VI—Ctass LXV. 
Open ornamented boiler-house and chimney shaft, erected by the 
British Executive in terra cotta and brickwork, according to 
a design suggested by the Mosque of Syud Oosman at Ah- 
medabad, about 1458 A.p. 
Bestps generating steam for moving the British machinery, it 
was an object, in constructing the boiler-house, to exhibit the 
several boilers contributed by exhibitors, and in order to induce 
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ftom 100 to 150 strokes per minute as the rate at which it 
hould be worked. The valve of the steam cylinderis driven 
direet from a cam on the main shaft of the flywheel, which 
passes through the valve-box. 

InjEcToRS.—Messrs. Sharp, Stewart, and Co., of Manches- 
| ter, have supplied an injector to feed the three Galloway’s 
boilers ; it is on the well-known Gifford principle, but is modified 
with a view to the removal of all packing from the interior of 
the instrument, an arrangement which would appear to be 
desirable. 

Mr. Andrew Barclay, of Kilmarnock, exhibits also a modified 





visitors to inspect them without suffering inconvenience trom | form of injector, which has for its object increasing the depth of 
excessive heat, an open colonnaded treatment has been adopted. | suction at which the instrument will work, and permitting a 


The general character of the design was furnished by a building 
in Ahmedabad, the capital of Goozerat, in British East India. 


higher temperature than usual of feed water to be used. 
Messrs. E. Green and Sons, of Wakefield, have fitted up a 


This building was Syud Oosman’s mosque, and the following | fuel economiser. The principle of the apparatus is to absorb 
account of it is taken from Mr. Fergusson’s architectural notes | ; 
in a volume on the Architecture of Ahmedabad, published at the | 


cost chiefly of Mr. Premchund Raichund, a Jain, a native of 


Goozerat, who subscribed a thousand pounds towards the pub- | 


lication. 

Syud Oosman, called Shumdee Booehiinee, founded a suburb 
of Ahmedabad, on the west of Sdburmuttee river, which is 
still called Oosmanpoor. He died in a.p. 1458, and two years 
afterwards his patron, Mahmood Begurra, built in his memory 
the tomb and mosque which are here represented. The tomb is 
78 ft. square, and contains 8? pillars, of wh double. 
The diameter of the dome is 38 ft. 

Instead of adopting Indian details for the columns, the terra 
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cotta columns designed by the late Mr. G y Sykes for South 
Kensington have been used. These have been manufactured 


by Mr. Blanchard, of Blackfriars-road, London. 
Grove VI.—C ass LII. 
Prime Move rs, Boile rs, and Engines specially adapted to the 
Re quire ments of the Exhibition.’ 

This class embraces those apparatus and machines which are 
exhibited in connexion with the motive power of the Exhibition, 
as well as those used by the British Executive for facilitating 
the unloading and placing of the goods in the building. Objects 
exhibited in this class will all more or less have been subjected 
to a practical test as to their efficiency, and some of them, such 
as the boilers, driving engines, shafting belts, &c., will be in use 
during the whole period of the Exhibition. Almost the whole 
ot the apparatus necessary to meet the requirements of the motive 
power has been lentfby exhibitors, who, on being appealed to, with 
liberality placed their various machines gratuitously at the dis- 
posal of the Commissioners. 

GENERAL ARRANGEMENTS.—The general steam arrange- 
ments are as follows: The boilers are grouped together in a 
building outside the palace, whence steam is taken by a single 
main to the machinery gallery; thence it is distributed to the 
various engines and machines requiring it; the exhaust or waste 
steam is reconducted by a pipe situated in the same channel as 
that which contains the steam main, to the chimney attached to 
the boiler-house. 

There are six distinct engines which 
various lines of shafting by means of pulleys and drivin 
The curved lines of the building rendered it impossib! 
two lengths of shafting to be in the same straight line; hence, 
wherever it is necessary for one engine to drive several lengths, 
they are joined together with universal couplings. The appli 
cation of universal couplings on so large a scale is a novelty, and 
from the power to be transmitted and other-requirements the 

question presented some difficulties. 

Coau.—The fuel used for the generation of steam is Welsh 
coal, known as the Marine Merthyr, and is supplied by the firm 
of Messrs. Dixon and Harris. It is weighed by a machine ex- 
hibited by Mr. David Hart, and so constructed as to indicate 
weights with a very high degree of accuracy. 

Borters.—The boilers are collectively of 198 nominal horse 
power, but could, if need be, and very likely at times will, indi- 
cate a considerably greater force. 

The three largest boilers, of 46 nominal horse power each, are 
supplied by Messrs. Galloway, of Manchester. ‘They are eylin- 
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drical, with flat ends, and furnished with two internal Cornish 
flues fitted with Messrs. Galloway's patent conical water tubes, 
These tubes are placed across the flues, and serve to strengthen 
them, as we!l as to increase the heating surface and promote 
rapid movement of the water. 

[he makers are of opinion that a conical form specially aids 
the circulation, while it also permits of the tubes being more 
readily fixed and withdrawn. They further aver that the posi 
tion of the tubes is such that the quality of the heating surface 
obtained by their use is more than ordinarily high. The boilers 
are surmounted by cylindrical steam chests, and the main pipe 
connecting them together is furnished with a couple of wrought 
iron disc expansion joints. 

Messrs. J. and F. Howard, of Bedford, supply a boiler of 
30 horse power, nominal, on a principle different trom that ordi- 
narily in use. It consists of a series of vertical wrought-iron 
tubes forming the water and steam space, which are suitably 
connected together at their tops and bottoms; the fire is con 
tained in a furnace outside the boiler; the flame and heated air, 
after they have passed the fire- bridge, kept circulating 
amongst the tubes by means of partitions. Being made in 
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any surplus heat left in the gases and air after they have 
ceased contact with the boilers, and to utilise it by raising the 
temperature of the feed water; this is effected by causing the 
latter to circulate through a series of tubes placed in the flue 
leading from the boiler-house to the chimney. The efficiency 
of the apparatus obviously depends on the temperature at which 
the gases leave the boilers. 

Sream Pires.—The boilers supply steam through a 1 in. 
pipe common to the group at a boiler pressure of 60 1b. to the 
square inch, which will be reduced in the building. The diameter 
of the main exhaust pipe is 15 in.; the flanges of the latter are 
not turned, the joints being made with india-rubber washers, 

upplied by the North British Rubber Company. 

I'he steam pipes inside the boiler-house in cont 
Messrs. Galloway’s boilers are covered with Spence’ 
conducting composition, the nature of which is such that it ae- 
commodates itself to the varying expansion of the pipes. It ig 
composed of the best non-conducting materials pounded and 
mixed together. They are applied to the pipes when under 
steam, in the shape of a plaster, forming successive layers to 
the required thickness, 

Inside the palace the pipes are covered by Messrs. Croggon 
with their inodorous hair felt, which is laid round the pipe, and 
held in its place by a sewn leather cover. 

Sesides those attached to the bvilers, a main stop-valve is 
placed just within the building, so that the whole steam supply 
can, if required, be cut off; stop-valves are also introduced at 
the points of departure of the 6 in. mains, and thus the supply of 
steam to each section can be controlled. 

The alteration in length of the steam pipes, owing to change 
of temperature, is provided for by stufling-box expansion joints. 
These, together with the steam-troughs, shafting, pulleys, and 
universal joints, are made by Messrs. Bryan Donkin, and Co., 
of London. 

The steam traps for catching the condensed water from the 
pipes are of simple construction and efficacious. 

Universal Coupiines.—The universal couplings are a 
modification of the ball and socket joint with moveable feathers ; 
their position rendered it desirable that a neat appearance should 
be observed, and it was also of importance, if possible, so to de- 
sign the coupling that it should present nothing which would be 
liable to cause accidents by catching. 

The use of any form of universal coupling except bevilled 
wheels (which were inadmissable) causes a variation in the re- 
lative rates of the shafts so coupled, but, owing to the smallness 
of the angle of deviation, this, in the present instance, is of no 
practical moment. 

SuarrinG.—the shafting is of three sizes, viz., 3}in., 3 in., 
and 2} in. diameter, and, running at 120 revolutions per minute, 
receives its motion by means of belting from the prime moyers. 

Bevtinc.—tThe belts are supplied by four manufacturers. 

The India-rubber, Gutta-perclia, and Telegraph Works Com- 
pady use vulcanised india-rubber and canvas, the latter being 
made of the best sea-island American cotton. The belts are 
cut from one piece of canvas, and, having been prepared with 
india-rubber, are subject to pressure in the course of vulcanising. 

The North British Rubber Company make their straps of the 
first quality of cotton canvas, known as American navy cloth; 
it is arranged in plies according to the strength required, and 
cemented together with india-rubber, the outside layer of 
which is specially prepared; the system of india-rubber and 
canvas is then vulcanised, and thereby put into a fixed con- 
dition unaffected by wet or changes of temperature. 

The Tanned Leather Company of London send belts made 
from the best oak bark tanned leather. They exhibit also an 
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| edge-laid 12 in, strap, which is formed from strips of leather, 


pieces, this boiler is particularly portable, and it may readily be 
constructed to stand a very high pressure. 

Messrs. Hayward, Tyler, and Co, of London, also supply a 30 
horse power boil r very similar in prin yle to that last descr 1; 
both makers claim economy iu fueim tition toot ulvantages 
for thei ystems. 

FEED ARRANGEMENTS.—The boilers are supplied with | 
water both by force-pumps and injectors, which can be used 
either together or separately. 

Donkey Pumps.—Messrs. Carrett, Marshall, and Co., of 


It is furnished with 
The piston of a 6 in. 


Sin, stroke. The 


Leeds, send a direct-acting donkey pump. 
suctional and compressional air-vessels. 
steam cylinder drives a 43 in. plunger with an 
makers state that the pump can conveniently make ninety 
strokes per minute. 

The second donkey pump is made by Messr 
and Co., of London; it is compact and of simple c¢ 


Brown, Wilson, 
nstruction. 


Like the former one, it is direct acting; a 4% steam pist 





cut to the required thickness, and laid edgewise, they are 
joined together by transverse pieces passing through the width 
of the belt; by this method a uniform band may be made of 
indefinite length. . 

Messrs. Hepburn, of London, also supply straps. They are 
made of the middle of English ox hides, and tanned with oak 
bark only, the leather having been cut and stretched, and 
hand-sewed. 

Drivinc Enotnes.—The cotton-spinning machinery is 
driven by a pair of horizontal non-condensing coupled engines, 
made by Messrs. Galloway and Sons. They are together of 
100 horse-power, with 26 in. cylinders and 3 ft. stroke ; the work- 
ing parts are contained within the bed-plate, which is a single 
casting; the slide valves are on the usual system, and cut on 
the steam edge for expansion. Bessemer steel enters largely 
into the construction ot these engines, which have been specially 
lesigned with a view to simplicity, strength, and compactness. 

Messrs. Hick, Hargreaves, and Co., of Bolton, send an engine 
which is fitted with Corliss’s patent valve gear; the diameter 
of the steam cylinder is 16 in. with a 3ft. stroke; this valve 
gear cuts off the steam at the required point almost instan- 
taneously ; it is effected by « trigger action set free through the 
intervention of the eccentric; the valves are cylindrical slides, 
and the cylinder is provided with a separate steam and exhaust 
valve at each end. ‘The latter are kept open the full period of 
the stroke, while the former are closed by the governor at points 
depending on the load on the engine, thus no throttle valve is 
required. The engine shown is high pressure, but the system 
is equally capable of being applied to a condensing engine. 





Messrs. Fox, Walker and Co., of Bristol, drive a couple ot 
lengths of shafting with a nominal 10 horse power engine, 
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With an 8 in. stroke, drivesa 2}in. plunger. The makers give | having a steam jacketted 10 in. cylinder with a 14 in, stroke; jt 


is furnished with a separate expansion valve, which can be 
varied at will while the engine is running; the upper surface of 
the bed-plate is planed to receive the various fittings, and the 
reciprocating parts are carefully balanced. 

Messrs. Ransomes and Sims, of Ipswich, drive two separate 
lengths of shafting with a couple of their portable agricultura] 
engines, exhibiting two classes of manufacture. The engines 
are not shown furnishing their own steam, which is supplied 
from the main. 

One engine with a Qin. cylinder and 12 in. stroke is fitteq 
with an ordinary slide, and has no special expansion apparatus; 
it represents that type of machine which is sought for by those 
who study simplicity of parts and cheapness of first cost rather 
than economy of fuel. 7 

The second engine has double cylinders of 9in. diameter and 
12in. stroke, the grade of eXpansion variable from one-seventh 
to one-third the length of the stroke is effected by a separate 
expansion valve ;the cylinders and covers are jacketted, and the 
feed arrangements such that the water enters the boiler at a 
very high temperature. 

The Whitworth Company, of Manchester, exhibit an Allen 
engine, which is chiefly remarkable for the high speed at which 
it runs, 200 revolutions per minute, and for the peculiarity of 
the valve gear. As in Messrs. Hick’s engine, the throttle valve 
is done away with, and a variable rate of expansion obtained by 
putting the slide valve in connexion with the governor. 

The cylinder is fitted at each end with two valves; the action 
of the exhausts are invariable, the steam valves are in equili- 
brium, and so arranged as to make four openings at the same 
time into the steam port. 

This engine has a 12 in. cylinder, with a 24 in. stroke, and is 
furnished with a condenser; the usual form of air-pump and 
plunger is replaced by a single-acting ram, which works direct 
from the piston. 

The whole of the parts in motion are very carefully balanced, 
and the various wearing surfaces made large, in order, as far as 
possible, to meet the requirements of a high-speed engine. 

The Whitworth Company state that, as regards economy of 


| fuel, this system gives excellent results. 





Traction EnGrxgs.—Messrs. Aveling and Porter, of Roches- 
ter, and Messrs. Fowler, of Leeds, offer traction engines which 
are capable of dragging very heavy weights on ordinary roads; 
these machines are readily and certainly controlled, and while 
much more powerful, are more easily managed than a team of 
horses. 

Where railways are not available, and heavy goods require to 
be moved, it is probable that steam power will be increasingly 
employed. Paris horses pay little attention to the steam rollers 
in constant use there, and traction engines are certainly not more 
terrible. Messrs. Ruston, Procter and Co., of Lincoln, have 
placed one of their small locomotives at the disposition of the 
British Executive. 

Lirtinc ArppARkATUS.—The entrance of the heavy pieces of 
machinery into the building, and the general manipulation of 
the packages of goods, have been much simplified by the use of 
steam travelling cranes ; indeed, the facilities of despatch thereby 
afforded could have been gotin no other way. Five steam cranes 
have been placed at the disposal of the executive commission. 

The crane supplied by Messrs. James Taylor and Co., of Birk- 
enhead, is fitted, in common with others, with double cylinders, 
and its gear is so arranged that the whole of the motions of the 
jib, including elevating and depressing, are performed by steam, 
under the control of one man; the crane is also self-moving, and 
can be used as a locomotive. 

Messrs. A. Shanks and Son lend a 6-ton crane, which, though 
portable, is not self-propelling ; it is readily under the control of 
one man, and works ordinarily at a pressure of 60 lb. per 
square inch. 

Messrs. Russell exhibit a 5-ton crane, the swinging gear of 
which is so arranged, that should the jib, while in motion, come 
in contact with any obstacle, the turning action is suspended, 
and a breakage avoided. 

Messrs. Appleby Brothers send a crane fitted with a Derrick 
jib; like the others, the whole of its movements can be con- 
trolled by a man or an intelligent boy from the foot-plate, and 
the machine can be moved longitudinally by steam. 

Messrs. Bowser and Cameron also exhibit in Class 52 steam 
lifting apparatus. Well-constructed steam cranes do not consume 
more than about half a ewt. of coal per hour, and as one person 
can work them, the cost of moving any considerable quantity of 
goods by their agency becomes very small, 

Messrs. Tangye Rcthers, of Birmingham, lend Weston’s 
differential pulley-blocks and hydraulic jacks ;in the latter great 
compactness, combined with strength, is obtained by substi- 
tuting the principle of the hydraulic press for the rack and 
pinion gear usually employed. Frep. Beaumont, Capt. R.E. 


Tur MorGan Furnace.—Mr. Morgan Morgans, of Brendon 
Hills, some months ago patented a blast furnace with a central 
core and tuyeres, so that furnaces of considerably increased 
diameter might be built to work with a thorough penetration of 
blast, and, as is claimed, at a higher heat than at present. Mr. 
Coomber, the principal of the Bristol School of Mines, lately de- 
livered a lecture there upon the probable advantages of this 
furnace. Mr. Morgans proposes to adopt diameters as great as 
32 ft., and he alleges that he would not only save in the propor- 
tionate radiating surface to the — of the furnace, but that 
by his higher heat—although we fail to see why his heat should 
be higher—he would extract more iron from the slag, and in 
various ways save upwards of 10s. per ton of pigs. 

Tne Inptan Famine.—The deaths, owing to the recent 
famine in Ganjam and Orissa, are now stated to have reached 
the enormous number of about a million and a half. Mr. Raven- 
shaw, one of the commissioners, reckons the mortality in Orissa 
at one-fourth of the whole population. 

Iron ty France.—The production of iron last year in 
France amounted to 811,900 tons, of the value of 7,712,080/. 
len years previously—that is, in 1857—the production was only 
099,000 tons. 

fue Crevetanp [pow Trape.—A few orders for rails have 
come to hand in the Cleveland district, but not sufficient to find 
work for any considerable period. The plate and merchant 
mills are employed about hali time. 
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EXPRESS LOCOMOTIVE FOR THE RUSSIAN RAILWAYS. 


CONSTRUCTED BY MESSRS, SCHNEIDER AND CO., ENGINEERS, CREUSOT. 
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TueE locomotive of which we give engravings on the present 
page and page 216 is one of a class constructed by Messrs. 


Schneider and Co., of Creusot, for working express traffic on the 
Russian railways, lines laid to a 5 ft. gauge. The engine—of 
which the arrangement and details present many points of 
peculiarity—has, as will be seen by the side elevation, Fig. 1, 
outside cylinders, these being 17.32 in. in diameter by 23.62 in. 
stroke, and being placed horizoutally at a distance apart trans- 
versely of 6 ft.4 in. from centre to centre. The cylinders are 
exceedngly well secured to the inside and qi e frames with 
which the engine is provided, the steam-chests being passed 
through openings formed in the inside frames, and the flanges, 
which are bolted to the frames, being provided with lips clipping 
the latter both above and below, as shown in Fig. 3. 

The pisten rods are enlarged at each end, as shown in Fig. 5, 
so that they are not reduced in strength by the cotters which 
secure them to the crossheads, nor by the attachment to the 
pistons; and this enlargement of course necessitates that the 
glands and packing rings should be formed in halves in order to 
be got into their places. The connecting rods are 5 ft. 5in. long 
between centres, and have solid ends, the small ends fitting be- 
tween the jaws of the crossheads, and the pins of the latter 
being removable. ‘The slide bars are 4} in. wide, and the slide- 
blocks are 13% in. long, so that they have a good wearing 
surface. ‘The crank-pin and crosshead bearings are also of good 
size, the former being 4 in. in diameter a A in. long, and the 
latter 32-in. long by 3} in. in diameter. The crank-pin bearings 
for the coupling rods are 3} in. diameter by 3} in. in length. 

The engine has four pairs of wheels, there being two pairs 
of coupled wheels in the centre and a smaller pair of carry- 
ing’ wheels at each end—an arrangement which tends to give 
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a very steady engine, particularly as the leading and _ trail- 
ing axles are provided with outside bearings. The wheel base is 
however, necesarily rather long, the distance between the centres 
of the extreme wheels being 19 ft. 2in. The diameter of the 
coupled wheels is 6 ft. 10}} in; and they are placed at a dis- 
tance apart of 7 ft. 25 in. from centre to centre, the 
centre of the hind coupled axle being 7% in. in front of 
the firebox casing. The leading and trailing wheels are 
4 ft. 3: in. in diameter, and they are symmetrically disposed at 
equal distances of 5 ft. 10z in. from the nearer pair of coupled 
wheels. The coupled axles have, of course, inside Teasing, these 
being 7 in. in diameter, with the unusual length of 10} in., and 
being 3 ft. 10} in. apart, transversely, from centre to centre. 
The bearings of the leading and trailing axles are also of large 
size, the diameter being 6 in., and the length 102 in. These lat- 
ter bearings are 7 ft. 72 in. apart from centre to centre. The rub- 
bing pieces for the axle-boxes of the coupled axles are fitted with 
adjusting wedges, and the great length of the bearings enables 
them to be made of considerable width. One spring on each 
side is made to serve for the two coupled axles, there being on 
each side a compensating beam which bears, through the inter- 
vention of pins, on the top of the axle-boxes, and is connected by 
links, with an inverted spring arranged between the axles, as 
shown in Figs. 4 and 5. 

The frames are 28 ft. 9% in. long, and the hornplates and horn- 
plate stays are formed solid with them. The inside frames are 
4 ft. 3% in. apart, and the plates composing them are 1 in. thick 
and 133 in. deep for the main part of their length. The out- 
side frames are 8 ft. Z in. apart, the plates being 3 in. thick, with 
a depth of 12} in., this depth being the sum of the depths of the 
upper and lower portions. ‘Ihe outside frames are each stiffened 
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by a strong angle iron running along its upper edge. The lead, 
ing buffer beam is of wood, and the trailing one of iron; and 

besides these, the frames are well connected by transverse stays 
placed in front of, and above and below, the steam chests, under 
the smokebox, between the leading and driving wheels, between 
the coupled axles, and at the trailing end. The arrangement of 
the stays just mentioned, as well as of those between the inside 
and outside frames, will be seen from Figs. 2, 3, 4, and 5. 

The plates composing the boiler are lap-jointed and single- 
rivetted, and the barrel is 13 ft. 114in. long, and of the large 
diameter of 4ft. 4gin. inside the largest plate. The firebox 
casing is 7 ft. 24in. long by 4 ft. 1}in. wide, whilst its total 
height at the front is 7 ft. 3 in., and at the back 5 ft. 94in. The 
top of the firebox casing is flush with the barrel. The inside 
firebox is 6 ft. 5hin. long at the top and 6ft. 7gin. at the 
bottom, whilst its average width is 3 ft. 3¢in., and its height 
above the grate 4 ft. 11] in. at the front and 3 ft. 9§ in. at the 
hind end. ‘The firegrate area is ‘23% square feet, and the bars 
are disposed in two lengths, with different inclinations; as shown 
in Fig. 4, provision being made for readily dropping the front 
set. The bottom of the ash-pan is dished upwards, to clear the 
trailing axle which comes below it, and the ash-pan is fitted 
with a damper at each end. The boiler contains 180 tubes, 
1.81 in. in diameter inside and 14 ft. 33in. long between tube- 
plates. The tubes are placed at a distance apart of 2.6 in. from 
centre to centre, and they give a heating surface of 1217.4 
square feet, whilst the surface of the firebox is 109.1 square 
feet, making the total heating surface 1326.5 square feet. ith 
the water level 4 in. above the crown of the firebox, the boiler 
has a capacity of 70 cubic feet of steam space and 128} cubic 
feet of water space. 
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The crown of the firebox is stayed by seventeen transverse 
roof stays, assisted by ten sling stays extending from them to 
T-pieces rivetted to the top of the firebox casing. The boiler 
has no longitudinal stays, but the back-plate of the firebox casing, 
and the smokebox tube-plate are stiffened by strong T-irons 
rivetted to them, as shown in Figs. 2 and 4. The smokebox 
tube-plate, which is circularp.is-flanged forward and placed 
within the barrel, the s fwhich is 2ft. 11} in. long, 
being joined by an extensiot'of tite front ring of plates forming 
the barrel of the boiler. ‘Theplates just mentioned are sur- 
rounded at a short distanéé*by @ casing of lighter plates, the 
outside of which is flush with cleading plates of the boiler 
barrel. This doubie casing is shown in Figs. 3 and 5. The 
boiler is supported by frame-stays under the smokebox, between 
the leading and driving and*¥etween the coupled axles, as well 
as by clips or brackets fixed (tthe sides of the firebox casing. 

The steam is taken from the boiler by a perforated pipe, which 
extends the whole length of the barrel, and the front end of 
which is jointed to the box*eontaining the regulator. The regu- 
lator, which is of the horizontal gridiron class, and is worked by 
a rod extended outside along the top of the boiler, is contained 
in a casing which is inserted through an opening formed in the 
top of the barrel close to the smokebox, the top of the casing 
being provided with a cover for giving ready access to the valve, 
which can thus be got at without breaking any other joints. 
From the regulator easing another short pipe extends to the 
smokebox tubeplate, this pipe being united to the regulator easing 
by a coned, and to the tubeplate by a flanged. joint. This ar- 
rangement of regulator involves altogether @ considerable number 
of joints, as will be seen by the:section, Fig. 4. . The: sectional 
area of the main steam pipe is 24.18 square inches, and that of 
each of the branch pipes leading to the cylinders 14.72 square 
inches. The latter are carried through the sides of the smoke- 
box and along the inside of the frames to the steam-chests, the 
— being situated rather in front of the line of the front of 
the smokebox. 

The valve motion is of the shifting-link kind, with back con- 
nexions for the eccentric rods. The throw of the eccentrics is 
2¥,in., and the maximum travel of the valve Stin. ‘he 
length of the eccentric rods is 4 ft. 1lin. between centres, and 
the radius of the expansion link 5 ft. 2%; in. The blocks in the 
expansion links are not connected to the valve spindles direct, 
but are coupled to what are termed by the makers ‘‘ false spin- 
dies,” these working in guides formed at the hind ends of the 
steam-chests, and in otber guides carried by a stay extending 
between the frames, as shown in Fig. 5. Each “ false” spindle 
has a bracket extending from it, to which the eorresponding 
valve spindle is connected by its screwed end and adjusting nuts. 
In the engine which we are describing, the transverse distance 
between the centres of the “ false” spindles is 2ft. 6} in., and 
that between the centres of the valve spindles 8 ft. 44 in.; and 
the arrangement enables the valve spindles.to be | kept close to 
the slide valve faces, and, at the same time, allows the bearings 
of the driving axle to be made of considerable length; whilst,as 
the false spindles are provided with large wearing surfaces, we do 
not think that the slight side strain thrown upon them is likely 

to do any harm. 

The length of the ports is 13in., the steam ports being 2 in. 
and the exhaust ports 3gin. wide. The valves have an outside 
lap of 1.22 in., and an inside lap of }in., the latter an amount 
which would be considered excessive in this country. The 
eccentrics are set with an angular advance of 30°, and the lead 
varies from ¥, in. to rather over-’;in. The exhaust pipe from 
each cylinder has a sectional area of 32.55 square inches, and the 
blast pipe is furnished with an adjustable nozzle, the area of 
opening of which can be varied from 6.82 to 28.52 square inches. 
This nozale is adjustable from the footplate, and its construction 
will be understood by reference to Fig. 4. The blast nozzle is 
situated within the base of the chimney, above the level of the 
top of the smokebox; and the chimney, which is 1 ft. 53 in. in 
diameter, is of unusual. height, the top being 17 ft. above the 
level of the rails, and 8 ft. 1 in. above the top of the smokebox. 

The boiler is fed by two injectors, one No. 8 and one No. 10, 
the steam for working them being taken from the safety-valve 
pillar on the top of the firebox casing. The pillar just men- 
tioned is provided with two safety valves, the levers of these valves 
being carried past their fulcra, and being then curved down- 
wards so as to come against stops, and prevent the valves from 
being blown away in tke event of the spring balances failing 
from the stripping of their screws or other cause. ‘The total 
weight of the engine in working order is 38 tons 6 cwt., this 
weight being divided as follows: on leading wheeis 9 tons 18} 
ewt.; driving wheels 10 tons 8} cwt. ; coupled wheels 10 tons 64 
ewt.; and trailing wheels 7 tons 13} cwt. This isa very good dis 
tribution, and altogether the engines are well adapted tor work- 
ing fast traffic on a line free from sharp curves, and when con- 
sequently the length of the wheel base will not be a disad- 
vantage. 


_ Cottiery Wixpine Enorvxs.—At the Lindsay pit, belong- 
ing to the Wigan Coal and Iron Company, a pair of horizontal 
winding engines, of very fine construction, made by the Haigh 
Foundry Company, is in operation for raising cannel coal from 
a depth of 565 yards. The engines have horizontal high-pres- 
sure cylinders 36 in. in diameter and 6 ft. stroke, and work a 
winding drum, 16 ft. diameter, with a flat steel rope, which, 
when coiled upon the drum, increases the total diameter to 20 ft. 
The cages are raised from the bottom of the pit to the 
mouth in 45 seconds, corresponding to a speed of 2260 ft. per 
minute for the travel of the winding rope. The engines have 
Cernish double-beat valves for the distribution of steam. These 
are placed with their spindles yertical at the side of the cylin- 
ders, one at each end, and are worked by means of a rocking 
_ moved from an excentric on the crank-shaft. 

_ Burrer Sprincs.—In some of the engines made by Messrs. 
Schneider and Co., of Creusot, the buffers are made p Anyone 
of the usual cylindrical form, but are each fitted with a pair of 
pear D cg springs placed together so as to form an elliptical 
spring of the kind used for road carriages. The ends of those 
Springs project through the openings formed in the buffer case 
the diameter of the latter being less than half the Span of the 
springs. These buffers do not present a neat appearance, but 
we have no doubt that they work well. : 





THE SIEMENS WORKS, CHARLTON. 

We have now no less than four factories on the 
banks of the Thames for the manufacture of submarine 
cables. That of Mr. Siemens, established in 1863, 
and since enlarged, though still the smallest, is by no 
means the least active as regards business. Siemens 
and Halske, of Berlin, are perhaps the largest and 
most widely known manufacturers of telegraph instru- 
ments and contractors for land lines on the Continent, 
and they have also in England a reputation for excel- 
lence of workmanship and design in all that relates 
to electrical engineering. For many years Mr. 
C. W. Siemens has conducted a kind of branch of the 
Berlin house in London, for the supply of instruments 
and stores, and the firm now styled Siemens Brothers 
at present manufactures, at Chariton, submarine 
cables as heavy or as light as any yet made, and 
although the firm have not yet made an Atlantic 
cable, their business in cable making since the estab- 
lishment of their cable factory has evidently far ex- 
ceeded that of the large and rival works at Silver- 
town. 

The factory and yard is situated close to the steam- 
boat pier at Charlton, or, in fact, near the western end 
of Woolwich Dockyard. A good depth of water is, it 
is said, obtained close off the works, and indeed we saw 
deep-laden colliers brought up close to the wharf. 
This question of depth of water is an important one in 
a cable factory. 

In the testing room we noticed not only the well- 
known instruments for testing according to the unit 
system—a method now universally adopted, and the 
introduction of which is fairly due to Mr. Siemens— 
but also new instruments for measuring resistance 
without the tedious process of plugging resistance 
coils, the construction of which indicated that whilst 
Messrs. Siemens can compete commercially for the 
supply of the most ordinary telegraph stores, they still 
retain their love for advancement in all that pertains 
to the scientific consideration of the subject, and par- 
ticularly to what the French call instruments de pré- 
cision. 

In the upper rooms of the factory telegraph instru- 
ments and batteries are manufactured. We noticed 
double-needle instruments, Morse and Siemens’s step 
by step instruments in various stages of completion, as 
well as large quantities of battery troughs, &c. In 
the larger and lower part of the factory there are 
several machines for sheathing cables with iron wires, 
and, although they appeared of a lighter construction 
than anything we have yet seen, we were informed 
that by one of tnem a very heavy shore end had been 
manufactured. There are also other machines for 
covering core with bands of copper, so as to present 
a complete copper sheathing, which must, no doubt, be 
less perishable than the iron-covered cables. The 
bands of copper are lapped over one another in an in- 
genious manner so as to prevent them from unwind- 
ing even when broken. We are not aware, however, 
what tensile strain such a cable will stand, but 
we think it cannot be very great; but for certain 
localities, where great strength is not necessary, and 
where the cables are not liable to disturbance, the non- 
corrosive nature of the covering gives them, no doubt, 
an advantage over iron, whilst .the nature of the 
sheathing must be an admirable armour plate against 
the attacks of the terido. A cable so constructed has 
been laid between Bonah and Bizerta, in Tunis. 

The cable-tanks in the yard, not being at the moment 
in use, were boarded over level with the ground, and we 
noticed, with some surprise, that, contrary to the pre- 
sent usage in all other factories, there was no roof over 
these tanks to protect the cables coiled into them 
from the sun. No doubt Messrs. Siemens will sooner 
or later remedy this, and we trust before—not after— 
they find a cable spoilt by the solar rays. Large 
quantities of insulators for the Indian Government, 
some on the Siemens well-known pattern, and others 
on the pattern adopted by the director-general. of 
telegraphs in India, were being constructed, so far as 
they can be constructed on these premises. The former 
pattern, consisting of a cast-iron cap, which also forms 
the arm, has a porcelain cup within, in the centre of 
which is cemented an. iron book wound round with 
vuleanite, the india-rubber, with its dose of sulphur, 
being capped on and then cured in the ordinary way. 
The stem of the hook has thus considerable surface 
insulation. The second pattern, of which thousands 
are being sent to India, consist of a double cup of por- 
celain supported on a bolt which ships into a socket in 
an iron arm, the porcelain being protected by a gal- 
vanised cast-iron cap, which covers it, and which 
two horns for binding the wire to. The galvanising 
of the bolts, and application of vuleanite to the hooks, 
the cementing of all the parts of both class of insula- 


tors, as well as the careful electrical testing of the por- 
celain, is carried on at Mr. Siemens’s works, and, judg- 
ing from the piles of packing cases which seemed to 
fill the factory, the orders they are executing are on an 
extensive scale. Although Messrs. Siemens do not as 
yet manufacture gutta-percha covered wire, they cover 
wire with india-rubber. The india-rubber is laid on 
in parallel bands, which adhere merely by pressure. 
The bands forming the second coating are slightly 
vulcanised, and it is said that this does not interfere 
with their perfect adhesion, although we have always 
understood the contrary. A submarine cable seventy 
miles long, with thitée' conductors thus insulated, has 
been manufactured:aiid Supplied by Messrs. Siemens to 
the Brazilian Govertiment ; information as to its insu- 
lation after submergence, and its durability will be 
looked forward to.with interest by all who are connected 
with, or in any way take an interest in, submarine tele- 


(i the cables manufactured by Messrs. 
Siemens may be mentioned submarine cables covered 
with iron wires, and laid between Marsala and Bizerta, 
and between Corsica and Tuscany, with intermediate 
and heavy shore ends; 60 knots of military cable for 
field purposes for the Prussian Government, having a 
steel conductor, insulated with gutta-percha and 
sheathed with copper; 280 knots of military cable, of 
a similar construction, but rather stouter, for the 
Austrian Government, for submarine work ; and some 
hundreds of miles of military cable for the’ Brazilian, 
Italian, and Russian Governments. Thus it will be seen 
that telegraphs are not used cw | for peaceful pur- 
poses, and that the ill wind of war blows good to tele- 
graph contractors. 

or more peaceable purposes, Messrs. Siemens have 
executed contracts on the most extensive scale, in- 
cluding the supply of stores for land lines, both for 
numerous foreign powers as well as our own Indian 
Government. Amongst them may be mentioned a line 
420 miles, with two wires, in Paraguay, 800 miles at the 
Cape of Good Hope, various lines for the Spanish 
Government railways, and the erection of lines in 
Ireland and. Wales. Messrs. Siemens also supplied 
the greater portion of the stores, including iron posts, 
wire, and insulators, for the Constantinople and 
Basora section of the Indo-European system, and all 
the stores for the Persian lines, as well as for lines in 
Australian, Egypt, Chili, Newfoundland, and many 
other countries. For many years, even before they 
erected, works for the manufacture of cables, they have 
supplied .instruments, both Morse, ink-printers, and 
alphabetical dial instruments, to our English telegraph 
companies, as well as to private firms who require 
telegraphic. communigation between their offices and 
works. We believe there is plenty of telegraphic 
work yet to be executed, and we should be glad to see 
afirm so enterprising, and whose work is of acknow- 
ledged excellence and always ¢onducted with a due re- 
gard for scientific principles, have full employment for 
their business-like little cable factory at Charlton. 








BESSEMER STEEL SHAVINGS. 


Messrs. W. anv J. Gattoway anv Sons, of Man- 
chester, have succeeded in making use of the turnings 
and shavings of Bessemer steel—the quantity of which 
turned out in their establishment is somewhat con- 
siderable—for producing very good forgings suitable 
for making small rods and other details of machinery. 
The shavings are put together in bundles correspond- 
ing to piles of scrap in the analogous process with iron, 
and exposed to a welding heat in a forge furnace. 
They are then formed into a bloom or billet, and re- 
duced to any required size under the steam hammer. 
The articles rodaded from this material are very good, 
have clean surfaces, and show a homogeneous grain 
when fractured. ‘They are, of course, not considered 
equal to steel as regards strength, but they are fully as 
good as average qualities of wrought iron, over which 
material they have the advantage of a finer appearance 
when made bright, owing to the homogeneous character 
of the metal from which they are produced. It has 
been found that shavings will weld up easier when 
treated ‘in this manner than larger pieces of steel. The 
reason for this is the great amount of surface exposed 
to the action of the atmosphere in the furnace at a 
welding heat, inducing decarburisation, and bringing 
the steel nearer to the state of wrought iron on every 
one of its numerous welding surfaces. 








Apvasce 1x Coat Dugs.—The Manchester, Sheffield and 
Lincolnshire Railway Company has advanced the canal dues on 
the Dearne and Don 34d. per ton, that is, from 1s. 3d. to 1s. 63d., 
or over 20 per cent. The Great Northern Company has also 





advanced its rates from Yorkshire to London 6d. per ton. 
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BRITISH IRON MANUFACTURE. 


THERE has lately been a vague fear spreading 
throughout this country that the British iron manu- 
facture is on its decline, and that the universal as- 
cendancy of the industrial products of Great Britain 
in the markets of the wall is approaching its end. 
There is, of course, no proper evidence for such 
an assertion.to.be traced in the statistics of our iron 
tradey,.yet. we hear .of indications of a different kind, 
more ‘neadily canght by the eyes of the public. There 
are veritable French locomotives to be seen running on 
our English lines, and, what is still worse, giving perfect 
satisfaction,to those who imported them. There are 
—s tyres specified by the very obstinacy of British 
prejudice, in the face of the best Bessemer steel, that: is 
made at half their price in this country ; there is French 
and Belgian iron bought by our merchants and ship- 
builders; and there are Belgian shipbuilders getting 
contracts from English firms while our workmen are on 
strike, while a parliamentary commission is discussing 
the probable duration of our natural supply of coal, 
and while the Zimes is publishing letters‘ on the 
strict harmony between employers and workmen in 
Belgium’ within a ‘few days of the outbreak, of 
violent and “riotous strikes in that country.. We 
believe the whole ery was originally raised when 
the first locomotive from the Creusot works made its 
appearance on the Great Eastern line. If the French 
tricolour had been hoisted in Bishopsgate-street, some 
of our manufacturers could not have been inspired 
with a greater terror than they were by that French 
locomotive engine. Then came other events which by 
their nature increased the tendency of people to loo 
about for the causes of sudden depression of trade 
and industrial enterprise in this country. The direc- 
tion once pointed out was followed, and so the rumour 
got currency, no matter whethér foundéd on reason or 
not, that we could no longer sucéessfully compete with 
iron manufacturers on the Continent, who were said to 

ossess the advantages of better organised and cheaper 
heer and, in some localities, Of cheaper raw mate- 
rial as well. 4 

We have had frequent opportunities,of giving to our 
readers accounts of continental ironworks, and of pomt- 
ing out their special facilities and difficulties, and we 
have only recently described, many of, the jworks in 
this country, and their modes of operation ; and. to 
these respective accounts we may refer our readers in 
order that they may form an independent opinion of 
the comparative position of iron manufactures in this 
country and abroad. The conclusions at which we 
arrive are widely different from those distressin 
prophecies we hear around us. There is a great an 
important change taking place under our eyes in 
the whole iron industry of the world, and first and 
most prominently of all in this country—a change 
which transfers the localities of the great centres of 
manufacture, and alters the relative positions of many 
old.establishments. This great change is due to the 
Bessemer process. It was predicted long ago, and, 
in fact, it has taken place more slowly than was at 
first expected. When the Bessemer process was first 
brought out, the conviction was universal that it would 
revolutionise the -whole iron manefacture ‘and every- 
thing connected with it. That revolution is now tak- 
ing place. The basis of iron-making ever since the 
invention of the puddling process has been coal. With 
abundance of coal of tolerable quality, almost any 
kind of iron could, by working and re-working, 
be made of marketable value, and the quality of 
ore was therefore a subordinate question to that 
of the coal. The great centres of iron manufacture 
were by this circumstance naturally placed upon the 
coalfields yielding the purest mineral -fuel, such as 
Yorkshire, Staffordshire, and Wales. It is universally 
known that the excellence of the iron obtained ‘from 
these localities was not due to any superiority of the 
ore, but simply to the amount of “ work ” put mto tlie 
iron, or, what is to a certain extent oqniulent to it, to 
the quantity of fuel burnt in producing and re-working 
it. With the most economical mode of*working in 
the present practice in Staffordshire, the making of 
bars marked’as “best, best, best” corresponds to a eon- 
sumption of 5:tons of coal per ton of iron made from the 
forge pigs, which: themselves require from 2 tons to 
2} tons of coal for their production ; and, considering 
the waste of iron in puddling and re-working, it ma 
be put down that one ton of the best brands of Staf- 
fordshire bars represents from 8 tons to 9 tons of 
good coal burnt in its manufacture. But, with all that, 
these bars will never make steel. The irom is unsuit- 
able for the Bessemer process, and for the old steel- 
melting process of course.it is still less-available. By 
means) of the: Bessemer! process a ton of steel bars 





may be made from the pig iron with the consumption 
whey two ec id coal in — ‘and one-half of this 
coal, being used. for, firing boilers, may. be of ve 

inferior quality. With Siemens’s gas furnaces, the 
coal of superior quality necessary under the ordinary 
system for melting the pigs can be replaced by an 
inferior kind, and so we find steel-making practically: 
independent of the quality of coal. On the other 
hand, it has become all the more dependent upon the 
purity of the ore employed in the blast faraace, and 
thereby the basis for modern iron manufacture in this 
country has been changed from the coal to the ore. 
It requires no great consideration to determine the 
consequences. ‘Lhose districts of England which 
contain hematite or spathic ore are rapidly rising in 
population, wealth, and importance, an industry of 
unprecedented rapidity of growth is springing up in 
all such- localities, and in those places which can 
cotivéniently’ draw’ their supply of ore,,ffom them, 
while’ the “Old-established manufactures..of the, coal 
districts. are“ slowly‘ and gradually, -yet., perceptibly, 
oing down.’ As the case stands at present, and 
ecomes more cléarly marked every day, ‘there is 
room in the market only for the yery | cheapest 
class of iron and for the very best, quality which 


is represented by steel. Now for the cheapest iron: 


our Staffordshire ironmasters have yot., yet -learnt 
to compete with the scientific economy of the 
Cleveland district, and they are placed at a dis- 
advantage with regard to the price of their ore to begin 
with. In Wales the long-neglected deposits of purer 
iron ores have now been energeticall seggeckl the 
Bessemer process lias been introduced in some works, 
and will shortly be commenced with in others. With 
improvements of all'kinds likely to be adopted, the 
great works in Wales will probably take a double 
position in ‘the market, and will be equally pre- 
pared to make the cheapest kinds of iron as well as 
the highest quality of Bessemer steel. There is 
another element, besides coal, which has suffered a 
change of position through the Bessemer process, viz., 
manual labour. The puddlers and their wages and 
their strikes will not be heard of in the same way as 
before; afew years hence. With all this, however, it 
is not foreign competition which has altered the posi- 
tion of some masters and workmen in this country; it 
is a competition which has grown up within our own, 
boundaries, and wliich is a simple consequence of, the 
progress of'science. The gain will be found greater 
than the loss when the general balance is drawn. 








NOTES ON RAILWAYS—INDIA. 


Orpers have reached India from the Home Govern- 
ment directing the survey of, aline from Rangoon to 
the borders of China, with the view of ascertainin 
the best route for a railway. The survey party wi 
enter Burman territory some time in March next. 

The Great Indian Peninsula Railway Company con- 
template the construction of a line to Ahmednuggur 
by the Munwar or Dhond stations; and for this pur- 
pose several engineers have been engaged for the pro- 
secution of the survey forthwith. It is also stated 


that the company intend to utilise the ‘at’ present 'un- 


used line of Campoolee, by directing it towards a town 
called Pein, where salt is produced in large quantities. 

The contractor’s engine has ceased to run, between 
the Nagpore terminus and Sindee, there being no more 
railway material to be conveyed thither. The/**Pite- 
bandy,” as the locomotive is called by the natives, was 
not to reappear on the line until the 1st March, when it 
would be formally opened by the Chief Commissioner, 
Central Provinces. 

The Great Indian Peninsula Railway Company-is 
about to construct a branch line to the coal-pits of’ the 
Nerbudda Coal and Iron Company, at Mopani, near 
Jubbulpore, the coal, from which is to be used for the 
locomotives of the ‘railway company. Mr.. George 
Berkley has arrived in Bombay, and, amongst other 
things, it is stated that he intends undertaking a series 
of experiments with a view to bringing the Nerbudda 
Valley coal into use for the Great Indian Peninsula 
Railway extensions. 

A letter from Delhi, dated January 1st, says :—“ I 
“am glad to be able to report that the running of rail- 
“* way trains into Delhi city is now an accomplished fact. 
“ Last night, just as the old year was passing away, the 
“railway whistle sounded, and the regular passenger 
“train came ; and at noon to-day, just as the gun fired, 
“the mail train of eighteen carriages, led by the Can- 
“ning engine, ran at a. smart pace up to the station 
“opposite to the Queen’s Gardens, and deposited its 
“passengers. The accommodation, though at present 
“jn an unfinished state, is ample for all purposes, and 


“the rapidity with which all the-works are being pushed 
” hg astonishing.” ~* 

e following is 
some of the Indian 
the year 1866 : 


a statement of the earnings of 
railways during the last week in 

















Great Bombay, 
‘Railway al { a. re Indian Baroda, 
Miles m we apd C. I. 
Mesapen ... 0 a 816} 806 
£ £ £ 
MIN doe hopes wee 12,385 9,052 5,599 
Goods. ..wiartie Saitek]. 25,836 17,755 5,141 
Electric 'te aera be wa 111 37 
Earth trains; ss ose 1,037 
Total 0. sxe 38,216 | 27,955 | 10,777 
Earnings per mile £33'16 10| £34411 | £85 44 
A very e number of men have been trained on 


the, East; Indian Railway line as drivers, and many 
such drivers are now in the service. Europeans and 
Eurasians having no previous knowledge of the work, 
but offering themselves for einployment, are, on con- 
dition of their physical capacity, taken.on as firemen, 
from which position they are periodically advanced to the 
higher grades of shedmen, shunters; pilotmen, and 
drivers. Their advancement to each successive grade 
depends on their competency and conduct. So far 
the experiment of training drivers in India has been a 
complete success. ~ The railway officers do not believe, 
however, that an attempt to carry the experiment 
beyond Eurasians could result in anything but failure ; 
in any case of emergency or danger the native would, 
it ‘seems, almost, certainly be entirely in want of the 
coolness and’ ‘ptesence of mind by which so man 
serious apeideata: to life and property are sunied, 
even at the last moment of imminent peril. 

Adverting to theansuitableness of the present pas- 
senger © s'in'wse’on Indian railways, the Bom- 
bay Gazette make# the following remarks. It is when 
passengers for various parts of India reach Bombay, 
and begin.to think that their troubles are over, they will 
begin to'find the real discomfort of their journey has 
begun. ‘We do not speak ofthe want of decent hotels 
in Bombay itself, because there is now the “ Byculla” 
—a really good hotel; and out of the many projects 
started for budding others, it is fair to presume that 
one or two.at least will succeed. But’ what provision 
have the railway companies made for the convenience 
of travellers, who will have a three or four days’ con- 
tinuous journey from Bombay to their place of desti- 
nation? Whoever has gone right through with the 
mails from London to Marseilles'will agree with us, 
regarding that portion of the overland route as the 
most’ laboridtig arid irksome that a passenger to India 
has to undergo; and we have always thought that the 
most serious objection to the adoption of the Brindisi 
route is the long journey by rail from one end of the 
Continent to the other in carriages that are mere boxes. 
A man in the rudest ,health and of the.strongest con- 
stitution would find himself severely tired by the fatigue 
of such an uncomfortable mode of trayelling from the 
north-west corner of France to the south-east point of 
Italy; and if so longa journey by rail would be un- 
pleasant enough in Europe, 4 fortiori, it would be de- 
testable and fatal to the healt of travellers in a coun- 
try like India, where, however ingenious the appliances 
for lessening the discomforts of the road, one cannot 
,wholly shut out the intolerable oppression of the heat, 
the glare, and the dust of a tropical climate. Now 
‘what have the railway companies done to make the 
journey from Bombay many hendvods of miles into the 
interior..as smooth as possible for Anglo-Indian,tra- 
‘vellers? The art of travelling long distances is, not 
understood in England, because there is no necessity 
to practise it there ; but in America and Russia, where 
the railways, like the Indian lines, traverse a vast ex- 
tent of country in which the luxuries of civilisation 
are quite unknown, each train is now practically a run- 
ning hotel fitted up with sleeping berths, refreshment 
saloons, and every kind of .convenience, and provides 
books, cards, and various other means of amusement 
that. may assist the passengers to pass ihe time plea- 
santly. away. .Our railway compauies are. still very 
far behind the age in these respects ; and if they wish, 
as we suppose they do, to attract passengers instead 
of driving them away, they must at once Commence to 
place upon their lines a very different kind of carriages 
from those which are now the torment of travellers. 








GOVERNMENT AND THE TELEGRAPHS.—Mr.’ W. Forster, 
M.P., appears to be one of the principal agitators in favour of 
placing telegraphs under Government. We find this gentleman 
speaking in favour of Government control at a sitting of the 

ssociated Chambers of ‘Commerce-at the Westminster Palace 
Hotel, on-the 21sp-ult.,-attending-with-a deputation to the Secre- 
tary of the Treasury, on the same day, and asking a question 
on the subject in the House of Commons on the evening of the 





following day. 
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KIRKLESS HALL WORKS OF THE WIGAN COAL AND IRON COMPANY (LIMITED). 
(For Description, see opposite Page.) 
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Some time ago several of the most important collieries in the 
vicinity of Wigan, some of which—the Haigh Collieries and the 
Kirkless Hall Coal and Iron Company, for instance—are still 
generally remembered under their old names, were amalgamated 
into one large and powerful establishment, constituted as a 
limited liability company, called the Wigan Coal and Iron 
Company. The operations of this company consist of coal- 
mining and iron-smelting, and the extent and importance of its 
business may be judged from the annual production, which 
at present amounts to upwards of two million tons of coal and 
70,000 tons of iron, but which probably will very shortly reach 
three million tons of coal and 150,000 tons of pig iron. There 
are 7000 workmen employed by the company, whilst sixteen 
locomotive engines and a rolling stock of about 5000 vehicles of 
all kinds for railway traffic, together with three steam colliers 
and a proportionate quantity of other accessories for the trans- 
port of materials, form the moveable plant belonging to them, 
and the steam power employed in stationary engines for working 
the pits, blast-furnaces, &c., may be roughly estimated at about 
5000 horses’ power. 

The coal seams worked by the Wigan Coal and Iron Company 
are portions of the Lancashire coal bed, the well-known 
“ Hartley mine” and the cannel coal being the most important 
amongst them. The depth at which the coal is worked is about 
300 yards on an average; but the deepest pit belonging to this 
company is carried to a depth of 565 yards in order to reach the 
cannel coal seam. The “Hartley mine” is a good household 
coal; the seam reaches a thickness of 4 ft. in some of the mines, 
as, for instance, in the California pit, of which we have repre- 
sented some details on the opposite page. The collieries are venti- 
lated by means of a heated column of air produced by a fur- 
nace at the bottom of an upcast shaft; and each mine is pro- 
vided with a separate upcast. The number of downcast 
or working shafts is greater than that of the sous shafts, 
there being, in some cases, several working shafts for one mine. 
The construction and arrangement of winding engines and other 
machinery employed at the numerous pits varies in many of 
their details. We have represented the general arrangement 
of the machinery of the California pit as one of the 
most successful in its working, and as a fair representa- 
tive of the majority of the other pits belonging to the 
Wigan Coal and Iron Company. Fig. 1, on page 212, is an 
elevation, and Fig. 2 a plan, partly in section, of the buildings 
and machinery outside the pit. ‘The upcast shaft and the work- 
ing shaft 10 ft. 6 in. diameter are both indicated, on the plan, and 
in the latter the position of the two cages is shown. The wind- 
ing drum is formed as a double cone, with the greatest diameter 
in the centre, for the purpose of giving to the rope a varying 
leverage in transmitting its strain upon the engine, and thereby 
counterbalancing the varying load due to the gradually increas- 
ing and decreasing length of unwound rope. For the principles 
of counterbalancing the weights on winding engines, we refer 
our readers to the paper on that subject read by Mr. Daglish, 
before the British Association, which was published in the 
second volume of this journal, page 159. The brake is applied 
to the central part of the winding drum. This brake consists 
of a wrought-iron band surrounding the whole circumference of 
the drum, and drawn tight around it, when required, by means 
of a small steam piston acting upon levers. In some of the 
winding drums more recently constructed, the position of the 
two cones forming the winding drum has been inverted, so as to 
have their smallest diameter in the middle and the largest at 
at each side of the drum, and to present the appearance of a 
large Y-grooved pulley. The reason for this latter arrangement 
is. the liability of the winding - to slip down the inclined 
sides, and come off the drum, which occasionally may cause 

es and serious accidents. With the shape ‘of drum 
shown on the drawings, a similar degree of safety has been ob- 
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tained by a pair of guard plates, placed one on each side of the 
drum, these plates preventing the rope from slipping off the 
drum in case of its slipping down the inclined surface of the 
latter. The drum at the California pit is 18 tt. in diameter at 
the largest part, and is worked by a pair of vertical non-con- 
densing engines, with 24in. cylinders and 5 ft. stroke, con- 
structed by Messrs. James Nasmyth and Co., Patricroft. The 
engines are fitted with Mr. Robert Wilson’s balanced slide valves, 
and are supplied with steam from four egg-ended cylindrical 
boilers, each 5ft. diameter and 36 ft. long, fired from the 
outside. The winding rope is made of steel wire, it is round in 
section and weighs 91b. per fathom. The shaft is 315 yards 


‘deep, and the weight of coal raised at each lift is 24 cwt., which 


with the weight of cages and truck and the weight of the whole 
length of rope to the bottom of the pit makes the working load 
upon the rope at starting equal to 3 tons S5cwt. The cage is 
wound up from the bottom to the mouth of the pit in thirty- 
five seconds. In regular practice 600 tons of coal are raised 
from this single shaft per diem; but as much as 700 
tons of coal have been raised from it in eight hours. 
The pit-bank is sufficiently raised to allow of the coals being 
loaded into railway wagons from the top, after passing over 
screens and through riddles, as shown in Figs. 1 and 2, and by 
these means the large pieces of coal are separated from the 
“ nuts” and the coal slack, which both collect below the screens, 
and are carried up by means of elevators to the riddle-house. 
There they undergo a second process of separation by being 
passed through similar riddles to those outside, only with 
narrower interstices, and the result is the separation of the 
“ nuts,” which are sold separately, and of the slack, which is 
destined for the production of coke. The coking coal produced 
from this district is not entirely free from sulphur, and the slack 
would not in its natural state produce a coke suitable for the 
high class of hematite iron for which it is required by the Wigan 
Coal and Iron Company. It has been therefore found necessary 
to resort to coal-washing, and this operation has been attended 
with such perfect success that it has enabled this company to 
— one of the best marks of Bessemer pig iron, for which it 

as a great and rapidly increasing sale. The machinery for 
washing coal was introduced from the Continent, and, we be- 
lieve, was patented in this country some time ago by the late 
Kirkless Hall Company. It consists of a series of sieves which 
are placed in troughs under water. The troughs are connected 
with a set of cylindrical force-pumps, worked by a revolving shaft, 
whick pumps agitate the water, and maintain a regular pulsatory 
flow through the sieves. The coal-slack is first reduced to 
small grains of uniform size by passing it through a crushing 
mill, and it is then passed over the sieves, where it is lifted by 
the water in motion and carried off, while the heavier particles 
of stone and other mineral matter, particularly the iron pyrites, 
which contain the sulphur, remain upon the sieves or fall through 
them into receptacles below. There are several machines now 
in operation at the works belonging to the Wigan Coal and Iron 
Company, and some more are now in course of construction. 
One machine containing four sieves is capable of washing 350 
tons of coal slack per day. It requires about 10 horse power for 
working it, including the crushing mill, and the total cost of 
washing the coal does not exceed 2d. per ton, including wear and 
tear of machinery, steam power, and wages. The waste in 
washing is about 10 per cent., and this percentage is made up in 
two different ways, viz., by the stones and other heavy matter 
washed out, and by the finest particles of coal-dust carried 
away with the water. The latter portion can be partly re- 
covered by collecting it in mud beds and utilising it as fuel. 
The washed slack is charged into the coking ovens, which are 
arranged in large groups, comprising at present some 300 ovens, 
whilst another group of 250 is now in course of construction. 
These ovens are of circular form, and are each covered by a 





hemispherical dome. They are about 10 ft. diameter and 9 ft. 

high to the top of the dome, and each contains 7 tons of coal slack 
when charged. The gases produced in coking are allowed to 

escape; they are carried off from the top of each oven into flues 
leading to a short chimney, four ovens being served by each 
chimney. The yield of coke is from 40 to 50 per cent. of the 
charge, and the coke is simply raked out of the oven by hand 

after it has been duly cooled , boom by a stream of water intro- 
duced into the oven. The coke is very hard and cohesive, and 
it forms large pieces of very uniform structure. The entire 

Eee of coke at these works is used in the blast furnaces 

longing to the company, and which, with their accessories, 

form the well-known Kirkless Hall Ironworks. On page 212, 

we have represented a general plan and elevation of the blast 
furnaces, not as they are at present existing, but as laid out and 
now in process of construction. The existing series of blast 
furnaces consists of the five smaller ones on the left-hand side 
of Fig. 3. Of these, the two oldest and smallest are worked 
with open tops, while the three others are worked with entirely 
closed tops, being charged by means of an inverted cone- 
hopper. The five new furnaces, two of which are shown 
in our engraving on the present page, have a height of 

80 ft. and a diameter of 24 ft. at the boshes. They are closed 
at the top by the same arrangement as the three now in blast, 

the diameter of the charging hole being 8 ft. Of these furnaces, 
three are at present very nearly completed, and the blowing 
engines indicated in the plan are the same referred to in our 
description of the Bridgewater Foundry (wide page 124 of the 
present volume), where they are in course of construction. As 
stated in that article, there are six blowing cylinders of 100 in. 

diameter and 12 ft. stroke each; but the diameters of high and 
low pressure cylinders we understand now to be 45in. and 66 in. 
respectively. The five furnaces now in blast are worked by 
several blowing engines erected at different times, and placed in 
a group of houses on the site where the two new blast furnaces, 

Nos. 6 and 7, are to stand in future. These old engines will, of 
course, be removed as soon as the new engines are started, and 
then the erection of the two last-named furnaces will be pro- 

ceeded with. The arrangement of the furnaces is such that the 
pig beds and cinder tapholes are on the opposite sides of the 
hoists. The raw materials are therefore brought close 

to the furnace on one side, and lifted up by means 
of vertical hoists, while the pigs are carried off 
upon railways placed at the other side, and below 
the level of the pig beds, for convenience of loading. The pig 
beds are broken by a series of recesses shown on the plan, Fig. 2, 
for the continuation of rails close up to the furnaces. Upon 
these rails the trucks for removing the slag are placed, and the 
cinders are allowed to flow into trucks placed at the end of 
each line for the purpose. Each truck is constructed to take 
7 tons of slag in the shape of a large square block: it suits the 
railway gauge, and is, therefore, a very convenient vehicle for 
railway transport. The slag must be removed at some expense 
to the ironworks, as the use which can be made of them for 
railway construction, &c., does not pay for their transport. 
For the convenient carriage of the raw materials an overhead 
railway, shown in plan, is now carried all over the site of these 
works upon pillars, between which suitable drops will be arranged 
for depositing the ore and coke immediately behind the hoists. 

The ore is brought by rail from Ulverstone; it is the well- 
known red hematite of that district, containing from 50 to 60 
per cent. of iron. There is occasionally a percentage of an 
argillaceous ore from Belfast added for the purpose of bringing 
some aluminia into the charge as a flux. The proportion of 
this stone added is very considerable, particularly in making the 
iron for the Bessemer process, in which case the slag is of such 
a caustic character that it falls into dust when exposed to the 
atmosphere like burnt lime. An analysis of these slags shows 
52 per cent. of lime, besides nearly 15 per cent. of other basic 
matter, such as aluminia, magnesia, &c. The coke consumed is 
about 20 ewt. per ton of iron produced, all the waste gases from 
the three larger furnaces being utilised for heating the blast and 
firing boilers. The temperature of the blast is from 800 to 900 
degrees, and the pressure is 3} to 34 1b. The five furnaces, 
which are tapped every eight hours, produce about 300 tons of 
iron in twenty-four hours, the gases drawn off the furnaces are 
more than sufficient for firing both the ovens and boilers for the 
blowing engines, which latter work very economically on account 
of using ae hg me steam at 50 1b. pressure, and expanding 
very considerably in separate cylinders. There are only nine 
boilers, each boiler being 5 ft. in diameter and 28 ft. long, 
employed for working the blast engines, one of which has a 
45 in. high-pressure cylinder, 4 ft. stroke, expanding into a low- 
pressure cylinder of the same diameter and double the length 
of stroke, and working a blowing cylinder 95 in. diameter and 
8 ft. stroke. This engine is considered equal to the supply of 
three furnaces. The other engines are those made > the 
Lilleshall Company for the Exhibition of 1862, and they work 
in connexion with a high-pressure engine, from which the 
steam expands into their cylinders. The set of boilers 
provided for the new blowing engines, and which are considered 
sufficient for working all ten furnaces, with a daily production 
of nearly 500 tons of iron, are twelve in number, each 
being 7 ft. in diameter and 28 ft. long, and. being fired 
with gas from internal flues. The hot-blast oveus are 
arranged in two parallel rows. There are four ovens for each 
of the new furnaces, while the old furnaces have two each, and 
two extra stoves have been added recently, as shown by the 
plan. The new ovens consist of flat syphon Pipes, placed in 
box-feet at the bottom ; the air is delivered to them from the blast 
engines by one single pipe, and passes into the tuyeres through 
a ring pipe surrounding the furnace, The products of combus- 
tion in the stoves escape through flues into a short chimney, 
provided for each group of stoves. ‘The air tube proposed for 
the complete group of ten furnaces is 7 ft. diameter for the first 
half of its length and 5 ft. diameter for the rest, and the gas 
tube collecting the gases from all furnace tops commences with 
4 ft. 6 in. diameter at No. 1 and No. 2 furnaces, increases to 
6 ft. at the three following, and to 8 ft. diameter at the new 
furnaces nearest to the boilers, to which the gases are conveyed 
by means of this tube. ‘The hoists are plain vertical shafts, 
with double cages worked by a rope, in the same manner as the 
cages of a coal pit. Each hoist has a vertical high-pressure 
engine, with a balanced slide valve, worked by hand throughout’ 
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the entire operation, so ag to insure the constant attention of the 
engine-man fo the safety of the hoist, Two hoists are suffi- 
cient for working five furnaces, the hoists and cages belonging 
to the larger furnaces being larger in proportion. The charge 
taken up at one time with the hoists now in operation is about 
1 ton, and is equal to a production of 5 cwt. of iron. 

i iring shops are, of course, 


Extensive engineering and re: 
added to these works, ‘The princl a contained 0 tall 


ing 240 ft. long and 80 ft. wide, divided by a row of cast-iron 
columns into two. equal. spans, each traversed.overhead by a 
“travelling crane wens me by an endless rope, on Mr. Ramsbot- 
tom’s plan. The cranes were made by Messrs. Kitchin and Co., 
of Warrington. The tools in this shop were made by Messrs. 
Nasmyth and Co., Messrs. Shanks and Co., of London, and 
Messrs. Craven Brothers, of Manchester, and they form a very 
complete plant for locomotive and = works and re- 
pairs of machinery. There have been several locomotive engines 
constructed and finished entirely in this shop, and they present 
some yery interesting features. There is one set of locomotives 
now in construction which may be said to be made of Bessemer 
steel entirely. The boiler, including the firebox, is made of 
plates from the Bolton Steel Works, rivetted with Bessemer steel, 
and the tubes are of the same material, drawn without a weld 
from the solid. The piston rods, connecting rods, and all parts 
of the link motion, with the exception of the reversing lever, 
are made of the same material, and so also are the axles and 
tyres, The wheels are of cast iron, and the tyres of unusual 
thickness. The application of Bessemer steel tyres and axles to 
the coal wagons, and, in fact, to the entire rolling stock of this 
company, was commenced with some years ago, and the results 
have proved most satisfactory, in continued practice, particu- 
larly in an economical point of view. 








HUGHES’S COLLIERY LOCOMOTIVE. 


Amongst the locomotives that will be shown at the ensuing 
Paris Exhibition will be a small engine for collieries or contrac- 
tors’ purposes, constructed by Messrs. Henry Hughes and Co., 
of the Falcon Railway Plant Works, Loughborough. This 
engine, which has been made for the 4 ft. 8} in. gauge, is of the 
class of which a number have been already built by the above firm, 
and no extra amount of finish has been bestowed on it, it being 
intended that it should represent the kind of work usually 
turned out by the makers. The engine has outside cylinders 
12 in. in diameter with 20 in. stroke, and is carried on two pairs 
of coupled wheels 3 ft. in diameter. The wheels are placed at a 
distance apart of 5 tt. 9 in. trom centre to centre, and the hind 
pair of wheels are the driving-wheels, the connecting-rod being 
coupled to them, and their axle carrying the eccentrics. In 
order to enable the driving-axle to be set further back than it 
otherwise could be, those parts of the firebox and casing which 
project below the barrel of the boiler are cranked, or set back- 
wards, so that the lower part of the firebox casing, although the 
same length as the upper part, extends nearer the hind end of 
the engine. In order to permit the firebox to be readily taken 
out, the front plate of the casing is flanged outwards and 
secured to the side plates by the projecting flanges, so that it 
can be easily removed; and Messrs. Hughes state that they 
have found no inconvenience to arise from this system of con- 
struction. 

The firebox is 3 ft. 1} in. long by 2 ft. 5in. wide by 3 ft. 6} in. 
high, and is made of copper plates is in, thick, with the exce 
tion of the tubeplate, which is }} in. thick. The barrel of the 
boiler is 8 ft. long by 3 ft, Sin. in diameter, and it and the whole 
of the shell are made of Wright and North’s best Monmoor 
plates, jin. thick, except the smokebox tubeplate, which is § in. 
thick. The boiler contains 100 brass tubes 2 in. in diameter, 
and No. 12 W.G. in thickness. The firebox casing is raised 
considerably above the top of the barrel, and it thus answers the 
yurpose of a steam dome. In some cases, however, Messrs, 
Paris add a steam dome as well, if required. "It is Messrs. 
Hughes’s practice to test their boilers with hydraulic pressure up 
to 200 lb. per square inch, and afterwards, when the engines are 
finished, to try them with a steam pressure of 130 Ib. 

The hornplates are solid with the frames, and the frameplates, 
which are 16 ft. long and fin. thick, are 1 ft. 7 in. deep, except 
at the trailing end. The axleboxes are of gun-metal, and the 
springs are os above them in the ordinary way. The 
buffer beams are of wood, each being 18 in. deep by 6 in. thick, 
and the engine is provided with spring buffers at both ends. The 
wheels are of cast iron, the centre of each wheel being a disc 
strongly ribbed, and they are provided with Lowmoor tyres 5 in. 
wide and 2 in. thick at the tread. 

The feed-water is carried in a saddle-tank placed on the 
boiler, and capable of containing 500 gallons; and the boiler is 
fed by a Giffard’s injector. The fuel is carried in coal bunkers 
placed at the side of the firebox casing, and the engine is pro- 
vided with a brake acting on the two driving wheels. The beiler 
is lagged with wood covered with sheet iron, and altogether the 
engine is very compactly arranged, and seems well adapted for 
its work. As we have stated, Messrs. Hughes and Co. have al- 
ready constructed a considerable number of engines—nearly 
one bundred—of this class, the gauges of the lines for which 
they have been built varying from 2ft.3 in. up to 7ft., and 
many of them having curves of very short radius, round which 
the engines work freely. 








Deatu or M. Rerett.—M. Félix Jean Baptiste Reibell, 
who had for the past nine years been charged with the general 
inspection of the hydraulic works and civil buildings of the 
French _— marine, has just died at Paris, after a short 
illness. M. Reibell, who was born at Strasburg in November, 
1795, commenced his professional career with various works at 
Lorient. In 1838, after the death of M. Fouques Duparc, who 
directed the great works at Cherbourg, M. Reibell was selected 
to succeed him. At Cherbourg M. Reibell laboured energetically 
for fifteen years, and it was under his direction that the immense 
digue, commenced in 1783, was completed in 1853. The 
Napoleon ILI. basin, and a great number of other works, were 
also executed at Cherbourg under M. Reibell’s auspices. He 
quitted Cherbourg in 1854, and during the last thirteen years 
he held the high official position already indicated. 





THE ALLEN ENGINE. 


In the’ nomenclature‘ of engineering, we are, as a 
rule, disinclined to transfer a name once given to one 
special object to anything which is materially different 
from the first article known under that name. There 
are sufficiently: reasons for this, and people who 
fail to take notice "of the fact’ must~be prepared to 
suffer from thé" @onsequences. Every inventor has, 
by general admission, the right to give whatever name 
he thinks best*\to his new production, but common 
sense, with its plain logic of experience, teaches that 
he should not‘avail himself of names already ap- 
propriated by othér subjects. When Sir W. Arm- 
strong had produééd a gun which had & great number 
of specialities peeuliar to itself, of course it was very 
appropriate to call it the “Armstrong Gun ;” but 
when he madé’a'seeond, and a third; and, for all that is 
known, perhaps'somb more types of gutis, all materially 
different from his, fitst production, it was objectionable 
to call all three neous productions by the same 
name as the first, and the natural consequence is, that 
at this moment , ly, not even Sir W. Armstrong 
himself, can tell what “The Armstrong” gun is in 
reality. It,is a strange coincidence that we now find 
the itworth Company brought into an exactly 
similar:position with regard to Mr. Porter’s engines, at 
present.cmade,at. their works exclusively, and which 
are still designated “Allen Engines,” although they 
are as different from what was known under that name 
a few years ago, exhibited in 1862, and described in 
many publications at) that*time, as was the original 
Allen engine from any other type of high-pressure 
engine brought out -before.. The original purpose of 
making an engine run at.a very high speed of piston 
has been maintained, but that is only the intention in- 
volved in the system, independent of any special mode 
of attaining that object. There is Mr. Porter’s 
governor certainly, but that does not belong to this 
engine exclusively; and there is the peculiar link 
motion for working the slide-valves, the only remnant 
of the old type of 1862. In every other respect alter- 
ations have been made. 
a recent patent of Mr. Porter’s; they are balanced 
slide-valves, opening four symmetrically arranged 
ports at the same time, in a manner somewhat 
similar to Mr. Robert Wilson’s and Mr. Nut- 
tall’s valves. Mr. Porter’s: valves are different 
from those just named in the method of dis- 
tributing the steam, as the Allen engine is provided 
with different steam inlet and exhaust valves, one pair 
for each end of the cylinder. The intention in this 
arrangement is to open to the exhaust steam a much 
larger passage than the one which is given to the high- 
pressure steam on entering the cylinder. The cylinder 
steam port, which in this case is a very short passage 
only, is made of the full area required for the exhaust 
at the highest speed of piston as yet attained ; that port 
is covered with one of Mr. Porter’s four-way slide- 
valves, which is set so as to commence opening the 
exhaust very early during the latter part of the steam 
stroke, and to be fully open at the beginning of the 
return stroke of piston, independent of the variable 
movement of the admission-valve. With high speed 
of piston and variable expansion, Mr. Porter prefers to 
sacrifice useful pressure on the steam side in order to 
free his exhaust and reduce back-pressure to a mini- 
mum. The valves for admitting steam are placed in a 
second valve-chest on the top of the one which contains 
the exhaust-valves. The steam-valves are much smaller, 
and open ports of,much smaller area, than the exhaust- 
valves below. The steam passes from the narrow inlet- 
ports into the lower passages uncovered by the exhaust- 
valves, and ultimately enters the cylinder{through part 
of its large port. The two superposed valve-chests are 
of the full length of the cylinder, and the valve-rod for 
the bottom end of the cylinder passes through the back 
of the corresponding valve, working the top end of 
it. The yalves move, with very little friction, be- 
tween pairs of scraped surfaces made with great nicety. 
The details of the reciprocating parts are made of ex- 
treme lightness, most parts being forged and cut out 
of solid steel—we may say regardless of expense—to 
insure the maximum strengh, combined with the mini- 
mum of weight. The piston- acking of the larger en- 
gines consists of two Ssgsetsien s rings, while the 
smaller engines have no packing in their pistons, which 
are turned with a few parallel grooves on their cylin- 
drical surface. All cylinders are cast in one with the 
base-plates, and the smaller engines have single guides, 
lubricated from the bottom through a small hole com- 
municating with an oil-cup placed at the side at a higher 
level. The larger Allen engine, now sent to the Paris 
Exhibition, is provided with a condenser and a horizontal 
air-pump, in the formof a single-acting ram worked direct 


The valves now applied form; 





from the piston-rod. The plunger is made hollow, and so 
proportioned “as to displace ‘exactly its own ‘weight of 
water, so as not to be affected in its movement by either 
weight or floating power of the part of the ram im- 
— in water, bed "the Whine od 2 of 

engines now made e. Whitwo ompany is 
of that extremely :hi sivahiy bile that ae be 
been justly celeb and, relying upon the almost 
unlimited “skill thaf"éaibe brought to bear upon the 
execution of all detail lesa, have been made 
with the ap ion of every refinement that could 
suggest itaett for bringing the: conditions existing in 
practice as near’ as ‘possible ta kind of theoretical 
ideal. The me niow finished for the Paris Exhi- 
bition will be the first of that, ‘class ‘ever set to work, 
and a great deal of interes{ will attach itself to the 
results of ‘the-trials to. be made with them on that oc- 
casion. Few inventors have been placed in so favour- 
able a position for Mec yagees.f success as Mr. Porter 
occupies at présent. inventor, having practically 
unlimited power and next to absolute perfection of 
workmanship at his disposal, is justly expected to pro- 
duce more than common results. There is a moral 
claim attached to all results obtained under unusually 
favourable by ae does ees soot medio- 
erity to pass unchallenged. Anything short of a great 
and brilliant success will be eamnatied as a failure. 
We hope, in the interest of Mr. Porter, who has been 
working very industriously for many years past, and 


in the interest of the general progress of engineering, 
that the Allen engine, in its most modern form in 
which it will appear at Paris, may in its performance 
realise all the great expectations of its designer. 





RUSSIAN GOVERNMENT WORKS. 


Tue Russian Government is stated to have come to 
the resolution to sell all the extensive mining and 
manufacturing establishments now in their possession 
to private firms, to whom great facilities will be given 
in the terms of purchase. The instalments of pur- 
chase money are to extend over a period of thirty-seven 
years, and the valuation to be put upon the property it- 
self will be so low as to entail loss of an enormous amount 
upon the Government. With all this, however, the 
administration of finances expects to become ‘a’ gainer 
by this transaction in the end. In thé present state of 
affairs these industrial state establishments work at a 
very great loss as compared with private manufactur- 
ing firms, although this loss doesnot appear in the 
budget, because the sums spent upon the works are 
charged to the accounts of those branches for’ which 
they work—as, for instance, to the army and navy esti- 
mates—so that accounts are exactly balanced. Still 
it is said that in ordinary years the Government works 
do not deliver more than one-third of the articles which 
they are expected to produce to the respective stores, 
remaining behind with the rest in infinity. The effort 
to get rid of these works has been “— a by the 
very departments for whose sake they had been 
established, and which, in order to get their sup- 
plies when wanted, have always been obliged to pur- 
chase in the general market, or give out orders to 
private manufacturers. With the great opening which 
the new extensive railway lines in Russia are just now 
giving to industrial enterprise in that country, and 
with the unusually favourable terms upon which the 
Russian Government will in all probability be pre- 
pared to part with its unproductive plant and property, 
there can be no doubt that for some enterprising and 
experienced business men this will form one of those 
opportunities for making extraordinary fortunes in a 
comparatively short period of time which occasionally 
occur. 








PLANING-MACHINES FOR STEEL.—Messrs. Smith and 
Coventry, of Manchester, have recently made a number of 
planing-machines for Messrs. Naylor, Vickers, and Co., of 
Sheffield, for dressing articles of steel. These machines are 
required to take very heavy cuts, and have been tested with a 
feed of five cuts to the inch, the shavings removed by these cuts 
being more than half:an inch in thickness, in consequence of 
the crushing action of the tool. The strain on the tool has been 
estimated to be nearly 50 tons; in taking this cut the speed of 
cutting, we understand, to be 12 ft. per minute. The planing- 
machines made for the purpose have no Y guides for the table, 
but the bed is made with flat guides, and the table is fitted over 
the latter ina manner similar to the carriage ofa slide-lathe bed, 
only without dovetail slides, all sliding surfaces being at right 
angles to each other. Messrs. Smith and Coventry prefer this 
arrangement for very heavy cuts, as there is no tendency in it 
to lift the table out of the V groove'by a lateral strain. 

TELESKAPH CABLE BETWEEN Nova Scotra anD New- 
FOUNDLAND.—A contract was signed yesterday by Mr. Cyrus 
W. Field, — on behalf of the New York, Newfoundland, 
and London Telegraph Company, with the Telegraph Construc- 
tion and Maintenance Company, fora submarine cable between 
Placentia, Newfoundland, and Sydney, Nova Scotia, The line 
will be laid in the early part of the summer. 
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THE LINE OF LEAST RESISTANCE. 


Everything acts on the line of least resistance. That 
is a profound truth applicable to all the phenomena 
of creation, whether physical or moral. hen a boo- 
merang projected obliquely through the air returns to 
the spot from ‘whence it started, the paradox becomes 
at once explicable when it is seen that this is in realit 
the line of feast resistance. A stone, if projected in 
a similar ‘manner; will’ fall vertically to the earth by 
the action of gravity when it'loses its onward momet- 
tum, as‘also a boomerang would do if it:did nob spin 
like a screw upon an imaginary’ axis; but’ as; in'eon- 
sequence of this spinning, it presents # large effective 
front to the airin opposition to the actiom of gravity, 
it is easier for it td fall sideways, as if on an melined 

lane, than to fall vertically. Wherever actiomof any 
Find takes place,. whether mechanical, ‘or''vital, »or 
mental, it may safely be concluded that im that'parti- 
cular direction the resistance is the least.’ ‘A Pharoah’s 
serpent, issuing from its cone of tin-foil, assumes ‘its 
peculiar vermicular form because the material of 
which it is convposed; being confined on every side 
by the’ tin-foil*except ‘at the apex, will suffer ‘less 
resistance by ‘its expansion in that particular = 
than if it were vind to' assume any other. ‘So if a 
bulbous root or a ‘seed be planted im the ground, the 
moisture and liglit produce certain chemical changes 
in its constituent parts,'whereby a force is developed 
that expends itself in growth, and the particular kind of 
growth assumed by each seed or plant is that whereby 
this forcé is least resisted: If we observe the cracks 
which occur on the surface of clay when a puddle 
of water has been ‘dried up in the sun, we are apt 
to conclude that such cracking can follow no general 
law from the apparent irtegularities in the fissures ; 
yet we may feel suré that every crack has occurred 

recisely at the point where the resistance to cracking 
oe been the Jeast,’ anid, ‘if the clay were quite homo- 

neous, tle cracking would be into regular hexagons. 

Ve all know, and it’hasbeen proved mathematieally, 
that’ the hexagonal cells of a honeycomb coatain less 
wax felatively with the contained area than any other 
form of cell would do. In other words, by this form 
the Wax area is made & minimum ; and, in like manner, 
in the conttaction of & homogeneous body producing 
cracking, the cracked area becomes a minimum 
when the cracks assume the hexagonal form. 
Accordingly’ we find that in drying starch, which 
is a tolerably homogenéous substance, the cracks which 
occur are stich as to séparaté the mass into hexagonal 
columns, and the same action is still more distinctly 
exhibited in the congealed basaltic masses forming the 
Giant’s Causeway and Staffa, where the cracking-into 
hexagonal pillars is very plainly exhibited. If we suppose 
a great molten mass of basalt to be cooled on the outside 
so as to fix the! external dimensions of the mass, and 
if we-suppose it to be thereafter cooled to the centre, 
it if certain that some internal cracking must take 
place to render its contraction possible, and it is also 
certain that this cracking will he the least that is pos- 
sible.to satisfy the condition of contraction. Seeing, 
then, that the hexagon is the form of fragment which 
relatively with its mass involves least cracking, the 
mass will necessarily crack into hexagonal columns, 
which will again crack across in horizontal joints to 
satisfy the vertical contraction, or, in other words, the 
mass will resolve itself into hexagonal blocks precisely 
as we find it to do at Staffa and elsewhere. We are 
not aware that this explanation of the formation of 
basaltic columns has ever before been presented, nor 
do we know that the emphatic assertion of the im- 
portance and universality of the Jaw that. everything 
acts in the line of least resistance has ever before been 
made. But we can see that this law is not merely in 
itself. a momentous trath, but that it will hereafter 
constitute one of the most important instruments of 
further research into every department of nature. 
However complex or conflicting the forces, and whether 
moral or physical, we may feel assured that the re- 
sultant of the whole, or the liné in which they will act, 
is the line of least resistance. We have here a law 
pervading all creation ; and time will bring many appli- 
cations and illustrations of it which we cannot now 
foresee. 








SzconD-HAND Marine Enoines.—At one of the, repairing 
shops of the Wig Coal and Iron Company, a pair of marine 
engines Erisecly belonging to Mr. John Lancaster’s steam 
yachtDeerhound, but removed from ye deme iped to " 
replaced by high-pressure en ines with compound cylinders an 

anes Ase ‘etebiter, hese been fixed for, working; some 
machinery.. It-is supplied with steam from its old boiler, which 
is mounted upon @ brickwork foundation close by, and has been 
working now for several years with very good results as regards 
economy of fuel. 


THE PADDLE AND SCREW: 
ENGINEERS are even yet very imperfectly informed 
as to the comparative merits of the paddle and screw 
as a propeller, nor do they discern very clearly the 
causes of the differences in efficiency which have been 
found to obtain. We propose, therefore, here to state, 


ty in a few words, what the facts are, and how we’ ex- 


plain them. 

Tn the early trials between paddle and screw vessels; 
the two instruments of propulsion appeared to be, on the 
whole, of about equal efficiency. But this compa 
was made between the serew and radial paddle,’ With 
the feathering paddle the ‘efficiency is found ‘to bé 
greater, both from the floats entering and leaving the 
water edgeways, and ‘from the entering and’ issuing 
horizontal velocities being about the same as that of 
the vessel herself, whereby any ‘percussion of the float 
on the water is prevented: Peathering? wheels have 
this further advantage for river navigation—that as tlie 
diameter of the wheel may be reduced without creating 
other evils, the engines are enabled to move at a higher 
speed, and, consequently, to do more work. But this 
cannot be considered as adding to the efficiency of 
the red relatively to the power exerted, and the 
capability hardly extends to the case of ocean voyaging, 
where the diameter of the wheels has to be regulated 
not so much by a reference to the normal action of 
the floats on the water, but to the irregularities of im- 
mersion produced by the waves. Where small fea- 
thering wheels are applied to ocean steamers the action 
of the engine is found to be most irregular, and it is 
also found to be almost impossible to keep the wheels 
in working order from the violence of the concussions 
to which they are exposed, while at the same time the 
performance is impaired. ‘In vessels of moderate di- 
mensions the screw is found to be of about equal 
efficacy to the radial paddle, and of somewhat inferior 
efficacy to the feathering paddle; but in vessels of 
large size the screw is found to be of considerably 
greater efficacy than paddles of any kind. There ean 
be no doubt that this is the fact, and we now come to 
the explanation. 

When a vessel is propelled through the water she 
necessarily puts a column of water into motion in 
the direction of the advance by the friction of the bot- 
tom. In the case of paddle wheels hung over the 
sides, none of the power expended in patentee this 
current is recovered; but in the case of a screw ro- 
tating at the stern the effect of the current must be 
to reduce the number of rotations requisite for the 
production of any prescribed speed of vessel, and less 
power is consequently somal. In short vessels, as 
the length of the rubbing surface of the bottom is not 
sufficient to generate a powerful current, there is little 
visible difference in the efficacies of the paddle and 
screw; but. in long vessels, where the water is more 
effectually rubbed into motion, the superior efficiency 
of the screw over any species of side propeller becomes 
very conspicuous. Some of the American steamers are 
propelled by a single paddle wheel placed across the 
stern, and vessels so constructed are found to be ver 
efficient for river navigation ; but it is plain that ca 
vessels would not answer for the navigation of the 
ocean, as the pitching of the vessel would cause the 
wheel to be too much or too little immersed. The 
same law which holds in the case of the screw will also 
hold in the case of propulsion by jets of water, which 
will be more effective if issuing from the stern than if 
issuing from the sides. 


THE FLORIDA AND CUBA CABLE. 

Tue India-rubber, Gutta-percha, and Telegraph Works Com- 
pany (Messrs. Silver and Co.) are at present manufacturing a 
cable for submergence between Florida and Cuba. The length 
of the cable is 110 miles. The conductor weighs 107 lb. to the 
nautical mile, and is insulated with 170 lb. of gutta-percha. 
The core is served with hemp in the usual way, and is covered 
with twelve No. 9 galvanised iron wires. The complete cable 
weighs about two tons to the nautical mile. This is, we think, 
the first instance where a cable of anything like this length, aud 
having a gutta-percha core, has had the core manufactured and 
the iron wires applied on the same premises, thus saving the 
risk attendant on the transport of the core from one factory to 
another. The small weight of this cable is another instance, 
showing that the Americans are still learning the lessons as to 
the life of cables which have been learnt at such cost by our own 
large submarine telegraph companies. The Messrs. Silver's 
Company have contracted to lay the cable. The greatest depth 
of water is 845 fathoms. Mr. Everett, who was engineer in the 
Niagara on the Atlantic Expedition of 1858, is, we understand, 
the engineer. He is now in London. 














Anotuer Great Rue Brivce.—A bridge of some in- 
terest bas just been completed over the Rhine between Manheim 
and Ludgwigshafen. The work has extended over a little less 
than three years. The new bridge comprises three openings, 
each of 290 ft. span, and it has satisfactorily resisted the strain 
to which. it has been exposed. This makes the sixth’ fixed 





bridge which has now been established over the Rhine. 


‘The manufactured iron trade is, however, dull. 


THE ROYAL SOCIETY’S CONVERSAZIONE. 


Ar aconversazione at the Royal Society’s rooms in Burlington 

House’on Saturday night last, Wilde’s large magnetic machine 
was exhibited, and formed the principal attraction. The machine 
was driven by a steam-engine, we believe, of eight horse-power, 
and the large electro-magnet was excited by the currents from 
a single smaller machine .with a permanent magnet placed on 
the top of the large machine. The armature of the smaller 
machine is provided with a commutator, so as to send the 
current in one direction round the insulated band of copper, 
which forms the exciting circuit of the large electro-magnet. 
The armature of the latter has no commutator, and the currents, 
which produce the wonderful effects exhibited, therefore, are 
alternate in their direction. 
Numbers of iron rods, about 15 in. long and a quarter of an 
inch in diameter, were melted during the evening, and when the 
armature was changed for one wound with finer wire several 
feet of iron wire, apparently about No. 14 gauge, was in the 
same way fused, the drops: of molten iron rolling down the wire 
until it finally Ro nen The electric light, with graphite 
points in a paral Tefleetor, and excited by the current trom 
the small wire armature, cast a beam of light along the room, 
which it was almost yp ma to pass with comfort without 
sheltering the face from the fierce rays of this imitation sun. The 
light was also exhibited outside the building. 

But whilst weadmire the brilliant effects of the best and 
largest magneto-électric machine ever made, we trust that the 
Royal Society and Mr. Wilde will not be content with merely 
playing with thisdarge toy. Let us know something of the 
sizes of the wires, the resistances of the circuits, and the inten- 
sities of the current when the rates of ‘rotation are varied. The 
question as to whether the large electro-magnet can be advan- 
tageously excited by a battery, or; what would be still more in- 
teresting, whether, by adapting a-commutator to the large arm- 
ature, the electro-magnet could not be excited more advan- 

ously by a portion of the current produced in the armature 
coils, in the same manner as in.Wheatstone’s and Siemens’s 
machines, In fact, out of such an expensive experiment we 
ought: to learn something. « Professor Wheatstone exhibited 
his ‘magneto-electric machine, in’ which the electro-magnet is 
excited by the current produced in} the armature, and with 
whieh platinum wire several inches long, and about 20 gauge, 
was heated to a red heat.’ Professor Wheatstone also exhibited 
his electric thermometers, by which the temperature at a distant 
point connected by an insulated wire with the observing station 
can be read at auy mozient; also his’ printing telegraphs, in 
which the key-manipulation at the sending station is superseded 
by drawing perforated paper through the sending instrument, 
the perforations allowing votitact'to be made, whilst the unper- 
forated portion breaks the contact. The pertoration of the paper 
is executed beforehand at leisure by means of a machine with 
three keys. The receiving instruments print off in embossed 
letters on metallic paper. An ingenious instrument for render- 
ing the sending of cypher messages easy, but diflicult—almost 
impossible—to read except by the help of this instrument itself 
with the proper key, will be likely to come into very general use 
amongst our political agents, consuls, &c.; and a still more in- 
genious instrument of Professor Wheatstone’s, used by the Em- 
peror of the French, by which messages sent in cypher are trans- 
lated into intelligible print without the operator being able to 
read ‘a single word, as the printed paper 1s contained in a locked 
box, fulfils all the conditions of the highest luxury in tele- 
graphy. ‘The trouble of translating ‘typher messages is thus 
taken off the hands of high personages by the assistance of a 
ptivate secretary, without necessarily admitting the latter to 
the slightest contidence or knowledge of the correspondence. 

Mr. Siemens exhibited his magneto-electric machine on a 
principle similar to Wheatstone’s, We did not see it at work, 
us the commutator became deranged’ through the intensity of 
the current produced. An ingenious instrument for extubiting 
an electric light on beacons anu other places dificult of coustant 
acéess was exhibited in cireuit worked by this instrument. An 
electric magnet, excited by the magneto machine, attracts an 
arihatare attached to one end of a lever, which when cepressed 
breaks contact and allows the lever to fall; the reciprocating 
motion thus produced, acting on a pump, puinps mercury into a 
cup into which a contact-piece attached to the lever is plunged 
and withdrawn alternately; the lever and mercury-cup form 
part of the circuit, and at the moment of tue contact being 
broken by the contact-piece rising from the mercury, a spark is, 
of course, produced. ‘This spark Mr. Siemens expects will be 
visible at some distance. Wedid not see the machine at work 
with the magneto machine, and socannot teil how fur the brilliance 
is enhanced by that source of electricity ; but with the vultaic 
circuit, as we saw it exhibited at Woolwich, we should say, and 
we have had some experience in looking at and for sea lights, that 
it would not be visible for a greater distunce than two huudred 
yards at the outsive, though we must admit we were told the 
battery applied was not in good order, 

A tull-sized model of the grapnel used in raising the 1865 
Atlantic cable was exbibited, as well as the actual piece of 
cable, about 2 ft. in length, which rested on the prongs of the 
grapnel, and which, considering the severe test of sucu torture 
us 1b must—even with such careful doctors as Canning and 
Clifford—bave undergone, looked remarkably healthy. 

‘Lhree fine oil colours, by Mr. Dudley, illustrated the land- 
ing of the Atlantic cable ends, and the successful raising ot the 
bight to the bows at night. ‘This latter picture is very clear in 
its night effect. The sensitive gas flames were exhibited in one 
room, and one flame gracefully danced and skipped in the 
strictest time to the music of a musical-box. O.ners started 
at the crampling of a piece of paper; and others, of an aristo- 
cratic nature, Showed signs of tue deepest disgust at the vul- 
garity of those who whisked in the select saluns of the Royal 
dociety. 








Tae Creveranp Disrricr.— The iron foundries about 
Middlesboro’ have obtained some more orders for railway castings. 
A few thou- 
sand tons of rails, for Holland and Russia, are stated to have 
been contracted for, but at unremunerative rates, while for plates 





and bar iron the demand is small. 
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EXPRESS LOCOMOTIVE FOR THE RUSSIAN RAILWAYS. 
CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., ENGINEERS, CREUSOT. 
(For Description, see Page 209.) 
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and thereby form the basis for the 
vertical gas-tube erected upon 
the top of the ring (c), and resting 
upon the skeleton dome formed 
by the brick arches. The ver- 
tical brick cylinder, which forms 
the gas-tube, is surrounded by 
an outer cylinder (d), constructed 
of firebricks, and resting upon 
the inner brickwork of the fur- 
nace itself. This is 11 ft. 6 in. 
internal diameter, and has six 
side — (m), in position 
opposite to the holes formed be- 
tween the six arches of the dome. 
These side openings serve as fill- 
ing holes for charging the furnace, 
and the materials are kept at a 
level considerably above the crown 
of the dome, so that the greater 
portion of the gases is drawn off 
through the central tube, and 
only the remainder makes its 
escape straight up through the 
filling holes and between the two 
vertical cylinders. Mr. J. T. 
Smith has also applied another 
arrangement, dispensing with the 
internal vertical tube, and carry- 
ing the gases off sideways, in- 
stead of taking them to the top 
of the outer cylinder first. In 
both forms the arrangement has 
given satisfaction on account of 
its stability and its permanent 
action without the necessity for 
frequent repairs. The gases are 
of course only partially recovered 
and utilised, a considerable quan- 
tity still escaping in the shape of 
a large flame. . All gases drawn 
off are used for firing the thirty- 
four boilers* which supply the 
| blowing and winding engines. The 
| H i furnaces at Barrow are worked 
i | with the hard .Durham coke, 
| We but it will be observed that their 
HII} | height is very considerably less 
| | | } than that of the furnaces in the 
nu Middlesboro’ district, which are 
worked with the same fuel. The 
hot-blast ovens are fited with coal, 
and consume about 3 cwt. of coal 
slack per ton of iron produced. 
Davies’s STEAM STRIKER.—About eleven months ago (vide 


























In one’ of our articles on the blast furnaces of the Barrow c r ¢ 3 
Hematite Steel Company, we promised to publish the details of Mr. | page 235, vol. i., of this Journal), we described and illustrated 
J. T, Smith’s patented arrangement for taking off the waste gases | a very handy “steam striker,” designed and patented by Mr. 
from the top of blast furnaces, and we now publish engravings | Davies, of the Viaduct Works, Crumlin. - Since that time Mr. 
of one blast-furnace as constructed at Barrow, and represented | Davies has made a number of these strikers, which are now at 
in‘ perspective view on page 174. . In the illustrations now given, | wor k, and are, we understand, giving great satisfaction. At the 
Fig.l is a vertical section, and Fig. 2 a sectional plan taken | Llanelly Iron Shipbuilding Company’s works at Llanelly, the 
partly.above and partly below the charging stage. he height | use of one of these strikers has enabled the number of smiths 
of the furnace is 56 ft., and its diameter inside is 7 ft. at the | constantly engaged on one particular class of work to be reduced 
bottom, 16 ft. 6in. at the boshes, and 11 ft. 6in, at the top. | from seven to four, whilst the cost of the work itself is in some 
The firebrick lining is for the greater part of the height of the | cases only half that paid when hammermen were employed. 
furnace 1 ft. 6 in. thick, and outside this is 6 in. of sand, and | Mr. Davies will have one of his strikers at work at the Paris 
then ordinary brick workand the wrought-iron casing. The fur- | Exhibition. 

nace has a dome at its top formed of six arches of firebricks (a), 
which unite at the crown in a ring 4 ft. internal diameter (0), 





* On page 176, the figure forty-two occurs by mistake 


FURNACES AT BARROW.-IN.- 








FURNESS. 


AUTOMATIC FIREGRATES. 


At the collieries and ironworks of the Wigan Coal 
and Iron Company two kinds of automatic grates have 
been in practical use for some time past, and they are 
working with excellent results. Coal slack is used as fuel 
for firing boilers with these grates, which are realising 
a considerable saving in fuel and labour by their 
regular self-feeding performance. ‘The grate first intro- 
duced, and perhaps more generally known, is Juckes’s 
patent. It consists of an endless grate with bars 
placed crosswise to the line of the flues, and having a 
slow continuous movement in one direction, carrying 
the fuel forward on an inclined plane formed by the 
position of the grate surface. The coal slack is fed in 
through a kind of hopper placed at the top end of 
the ‘incline, and filled with coal slack to the entire 
width of the grate. It passes down at an uniform rate 
in a perfectly even layer of adjustable thickness, and 
with a speed which is likewise under control. 

Another grate, more recently introduced at the Kirk- 
less Hall Ironworks, is Wilson and Smith’s patent. 
This consists of a series of bars placed in an inclined 
position longitudinally, ¢. ¢., parallel to the direction of 
the flues. ‘The grate-bars have a short reciprocating 
movement, given to them by means of cams, in a 
“wae and apparently irregular manner, the grate- 

ars being acted upon conjointly in the forward direc- 
tion and singly in the return motion, so as to carry 
the fuel forward when moved as a body, and to with- 
draw below the layer of fuel’ when moved back each 
bar by itself. The cams are fixed on shafts below the 
grate, arid operate upon projections on the lower side 
of the bars. In their rotation, their first operation is 
to push all the grate-bars forward a few inches down 
the incline in which they are placed. By these means 
the fuel is carried forward in an even streak of the 
breadth corresponding to this movement. It is then 
necessary to bring the grate-bars back to their 
original position for taking forward another parallel 
layer of fuel, and this must be done with the least pos- 
sible disturbance to the fuel lying on the grate. For 
this reason only one bar is drawn up at a time, takin 
bars in succession, which are placed far from rR | 
other, so as to avoid localising the effect of that move- 
ment. One by one the bars ultimately arrive at 


their original position, and are then ready for con- 


joint action in carrying forward a fresh instalment 
of coal slack. The alternative movement of the bars 
conjointly and singly prevents the formation of 
clinkers, or at least the adherence of them to the 
grate-bars, and the consequent choking of the grate. 
With the growing necessity for economy of fuel 
making itself felt at present, even at the mouth of 
the coal-pits in this country, the successful opera- 
tion of appliances~like the above named is an object 
of great importarice, and deserves every attention on 
the part of all parties concerned. 
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LIGHT RAILWAYS IN INDIA. 


Some experience having now been gained of the 
working of light railways in India, a review of the 
whole subject becomes in the highest degree desirable ; 
for the necessities of so large an empire demand, with 
its increase in prosperity, a proportionate ~ oy 
in the facilities oF communication ; indeed, the ex- 
tension of means of transit may, in itself, be justly 
considered as primarily of importance to the advance- 
ment of any nation. 

One great mistake made in the construction of the 
line of light railway from Arconum: to Conjeveram was 
the adoption of a gauge different from that of all the 
Indian railways, thus maki a branch line of 
3 ft. 9 in. to a railway of 5 ft. 6 in. gauge. But had 
the ordinary Indian gauge been adopted, the line could 
no longer have been constructed as a light railway, since 
it must have been’ formed in all respects similar to 
the main lines, with the exception of the permanent 
way and the weight of rails used; and even in this 
respect but little saving on the cost of a regularly 
constructed main line could have been effected, for the 
rv yn ob enabling the engines and rolling stock of 
the one line to be used on the other would scarcely 
be overlooked in any consideration of the whole subject. 
As itis at present, the transfer of goods from the 
Madras Railway to the Conjeveram branch necessitates, 
of course, the breaking of bulk in order to transfer 
them from the carriages of one railway to those of the 
other ; and the inconvenience of this must be all the 
more felt as the ng oon of the whole line from Arconum 
to Conjeveram is but 18 miles. Had the distance 
been 50 or 100 miles, this inconvenience would not 
have been so palpable; but as the matter is at present, 
experience has most plainly shown the inconvenience 
of a break of gauge, and we may argue, in consequence, 
the unsuitableness of a light railway as a branch to a 
main line. 

The chief inconvenience arises from the conveyance 
of goods. Were passengers only carried, the above 
remarks would not, in all respects, hold good; but 
we must argue from facts as they exist, and not as 
they might be; and it is difficult to imagine the 
existence of a passenger traffic in any direction with- 
out a proportionate demand for the conveyance of 


8. 

There are undoubtedly circumstances under which 
a tramway may prove useful, and even remunerative ; 
such, for instance, as being the means of connecting 
several neighbouring large towns, between which there 
is a constant passenger traffic, and where the revenue 
derived from passengers alone would be sufficient to 


make such an undertaking remunerative. Such a line 
would, in most case, be best if dependent on cattle for 
hauling power, unless the traffic were such as to de- 
mand constant trains for its accommodation. But 
then it would be a question whether it was not suffi- 
cient to support a regular railway ; for where the traffic 
of a district is such as to warrant the construction of 
a railway, a tramway can never be an efficient substi- 
tute for it: firstly, because the speed on which the 
success of railways largely depends, and on which the 
public insist, cannot be attained ; and, secondly, be- 
cause no tramway could carry the traffic of an ordinary 
railway without multiplying its lines to such an extent 
as would increase its cost beyond that of a railway. 
As auxiliaries to railways, there can be no doubt that 
tramways, incommon with roads of all other descrip- 
tions, are more or less valuable, Whether they will 
ever prove remunerative to the projectors must depend 
upon the circumstances of each case; but one thin 
is certain, that short lines of tramway leading to _ 
way stations must always work at a disadvantage, for 
as they cannot go about from door to door to collect 
goods, it is probable that when the latter are once put 
on a cart, as they must be, for conveyance to the tram- 
way station, it may be found more economical to convey 
them direct to the nearest railway station without the 
intervention of the tramway. 

The great mistake made by the tramway company in 
adopting a different gauge, between Arconum and 
Conjeveram, to that of the railway, has been exempli- 
fied in their agent’s recent negotiation with the Go- 
vernor of Pondicherry, in which it was made a sine gud 
non that the proposed extension of the tramway from 
Conjeveram to that seaport should be constructed on 
the recognised Indian gauge ; and this arrangement, if 
carried out, will, of course, necessitate the reconstruc- 
tion of the line from Arconum to Conjeveram. 








Proessta.—Railway construction appears to be exciting a 

good deal of interest just now in Prussia, A project has been 

rought forward for the construction of a great bridge over the 
Rhine, near Dusseldorf, by the Berg and Marche Company. 


THE BRIDGE OF EL-KANTARA. 


Tue rebuilding of the bridge of El-Kantara, at Constantine, 
was decided on in 1860, during the tour of inspection of his 
Excellency M. le Comte de Chasseloup-Laubat, then minister 
for Algeria and the Colonies, accompanied by M. Tostain, in- 
spector-general of the Ponts et Chaussées. 

After careful preliminary investigations, the Administration 
des Ponts et Chaussées adopted, for crossing the ravine in which 
the Rummel flows, a system composed of two viaducts in 
masonry, connected by a cast-iron arch of great span. The 
construction of the viaducts was reserved, and M. Martin havin 
submitted to the Administration a design for the cast-iron arc 
with the requisite centreing for putting it into place, was en- 
trusted with the execution of that part of the work. 

‘The position of this arch thrown across a ravine of consider- 
able depth, and the application of a new system of scaffolding 
having only two points of support, give a certain amount of 
interest to its construction. It replaces an ancient stone bridge 
built by the Romans, and which, having been repaired several 
times during the rule of the Beys, fell a few years ago, and was 
totally destroyed. 

The new bridge re-establishes the communication between the 
Arab quarter of Constantine and the opposite plateau of Sidi- 
Mabrouck, which had been severed since the destruction of the 
old bridge. 

On this side of the town, the ravine is 394 ft. deep and 328 ft. 
wide at the to mend the ete of a huge crevasse. 
The sides ually approach each other, till at the bottom they 
are separated only by the bed of the Rummel, here a few vards 
in width. The Rummel has an open course for a very short dis- 
tance below the centre line of the new bridge. It then disap) 
under three natural bridges, of which the first has a consider- 
able length ; and about 300 yards below the last of these bridges, 
it falls into the valley of the Hamma by a cataract 230 ft. high. 

It was over this ravine, and close to the first natural arch, 
that the administration decided on the erection of a bridge, 
partly in stone and partly in cast iron, the dimensions of which 
an | not fail to be very great, but which were reduced as much 
as possible by taking advantage of the natural points of support 
offered by the rock at suitable depths. 

On either bank of the ravine is a viaduct in masonry, these 
viaducts stopping at the points where the sides become almost 
perpendicular, and their ends being 188 ft. distant from each 
other. Over this space is thrown a cast-iron arch, which con- 
nects the two viaducts, and spans a gulf 394 ft. in depth. 

The principal difficulty offered by the construction of this 
arch lay in the erection of a centreing for the cast-iron ribs, 
and this difficulty was especially great in a country offering so 
few resources, and where nearly ail materials and labour had to 
be brought from France. 

To execute the centreing in the most economical manner, it 
was requisite that the system employed should fulfil two con- 
ditions—facility and rapidity of construction, and economy of 
material. It was necessary, in fact, to avoid the sending abroad, 
and maintenance on the works of a special and very costly 
staff, and to reduce as much as possible the expense attendant 
on the transport of materials and plant. 

It was decided that the conditions imposed would be best ful- 
filled by employing as a centreing a series of wooden ribs, -—- 
porting the iron ribs, just as these last ultimately supported the 
permanent structure. This having been determined on, it was 
possible to erect the wooden ribs in a comparatively simple 
manner by constructing in the first place a platform, suspended 
from chain cables in such a manner as to be parallel to the 
intrados of the wooden ribs. The amount of timber used was 
very small, and the ribs, having been previously framed together 
in France, were fixed with ~T facility. The result fully jus- 
tified the expectations that had been formed. 

The purchase or hire of the chains of the suspended platform 
would, however, have seriously increased the cost of this mode 
of construction, had not the Administration de la Marine con- 
sented to lend them to the contractor, thus still further inereas- 
ing the economy of the system. 

he method used in the construction of the bridge of El- 
Kantara is interesting, not only because by its means a parti- 
cular difficulty was overcome, but also because it affords the 
solution of a problem of not unfrequent occurrence. It affords 
a simple A comparatively speaking, inexpensive means, of 
throwing a stone or iron arch over a chasm of great depth. 


Disposition of the Scaffolding. 

The centreing on which the cast-iron ribs were bolted together 
consisted of four timber ribs, strongly braced with horizontal 
and vertical cross bracing, and resting on stone skewbacks pro- 
jecting from the piers. Each of these timber ribs sup an 
iron rib immediately above it, the fifth or central iron rib being 
without direct support. 

The fixing of the ironwork commenced by the putting into 
place of the four outer ribs, which were then braced together in 
pairs and wedged up. The centreing thus relieved of their 
weight was equal to the duty of supporting the centre rib, 
which was sustained merely by the cross bracing of the timber 
ribs. 

These last were 6.7 ft. deep, and of an T section, the upper and 
lower chords being connected by radial struts and diagonals. 
The chords were each formed of two sets of planks, of three 
planks each, ears one on either side the web, cut to the arc of 
a circle, and firmly bolted together. Each plank was 94 in. deep, 
and 3} in. thick. 

On the centering thus constructed was erected a gantry, 
carrying the travelling crane used in fixing the ironwork. The 
whole surface of the extrados of the timber ribs was covered 
with planking to facilitate the operations of the workmen, and 
protected with guard rails on either side to remove as much as 
possible all chance of accident. 


Construction of the Scaffolding and the Suspended Platform. 

As has before been stated, the timber ribs were fixed by means 
of a platform constructed in advance, and suspended by four 
chain cables, the links of which were of 1jin. iron. These 
cables were supported at the abutments by strong tressels, or A 
frames, stiffened with iron, and were moored securely by passing 








through masses of rough masonry built upon the abutments (see 
Fig. 5.) Suspension rods depending from the chains supported 
cross beams, spaced 6 ft. 2¢in., centre to centre, to which was 
spiked a light platform. The lengths of the rods were so arranged 
that the platform was exactly parallel to the intrados of the 
timber ribs, and a small distance below it. : 

This platform finished, the timber ribs which had been pre- 
viously framed together, were lifted into place, piece by piece, 
and then wedged up so as to relieve the chains of their weight ; 
and the rest of the woodwork was then completed. 

The chains were. then entirely detached from the centreing, 
leaving the latter to sup: itself, and were only allowed to 
remain to facilitate its subsequent removal. 

The centreing and temporary bridge once in place, the con- 
struction of the iron arch no longer offered any difficulty. The 
ironwork was deposited on the abutment, and taken thence by 
the traveller as wanted. 

Care was taken to wedge up the cast-iron ribs as soon as they 
were fixed and braced together, the Lege cs was then only 
used as a platform for facilitating the rest of the work. When 
the bridge approached completion, the cog ey Soy taken down 
piece by piece in the same way that it had ut up, b 
means of the hanging platform, the suspension rods of whic 
were capable of being secured to the iron ribs. The planking 
of the platform was then removed, next the suspension rods, 
and finally the chains. 


Strains on the Chains and Timber Ribs. 

The distance between the points of support of the chains was 
196.80 ft., and the deflection 21.12 ft. The load supported by 
the chains consisted of their own weight, the weight of the sus- 

sion rods, the cross beams and planking of the hanging plat- 

orm, and as much of the centreing as had to be constructed 
before the ribs could be wedged up, in‘all 109.71 tons. 

With regard to the strain on the chains, supposing the load 
to be uniformly distributed, which is practically true in this 
case, the maximum tension is given by the well-known formula, 


= maar 
T= z / +4, 
in which T = tension, P = weight per foot run, d = semi-span, 
f= deflection. As P = .557 tons, T will = 129.55 tons, on all 


cables ; ae 
.”, tension on each cable = =_ = 32.39 tons. 


The sectional area of the links being 5.58 square inches, the 
strain per square inch is 5.8 tons—a small amount, considering 
that the proof strain for cables in the French navy is 10.8 tous 
per square inch. 

Strain on the Timber Ribs.—The span of the ribs 
was 186.63 ft., and their rise 24.92ft., which dimensions 
may be taken for those of the neutral axis without involvin 
any very serious error. The load supported was composed o 
the weight of all the woodwork, and so much of the ironwork as 
was in place before the iron ribs were wedged up—together 
327.32 tons. Each of the four timber ribs had, therefore, to 
an a weight of 81.83 tons, which to allow for irregularity 
in loading, may be assumed at 88.56 tons. 

If we take the well known approximate formula for the hori- 
zontal thrust, 

_ Pd 

oF 
where P = load on semi-arch, d = semi-span, and / = rise, we 
have Q = 82.87 tons, andthe thrust at the springing, from the 


formula 
T =/ P? + Q4 
= 93.96 tons. 


The chords of the timber ribs are alone regarded as resisting 
the thrust; their sectional area being 356 square inches, the 
pressure per square inch was .27 ton, an amount quite within 
the limits of cate, as the crushing strain of pine is about 2.56 
tons per square inch. 

The formula used in the foregoing investigation is but an ap- 
proximate one, as it takes no account of the shape of the ribs, 
a condition which evidently influences their reaction at the sup- 
ports; the line of pressure also, is assumed to coincide with the 
neutral axis of the rib, which is never really the case. 


The Cast-iron Arch. 


The cast-iron arch has a span of 188.27 ft., and a rise of 
26.24 ft.; it is supported by two abutment piers in masonry, 
and has a width between of 33.12 ft., divided into two 
footpaths of 6.56 ft. and a roadway of 20 ft. There are'five ribs, 
braced by spandrils, and twenty-five sets of cross braces. They 
have an uniform depth of 4.92 ft., and are each divided into fif- 
teen segments bolted together, the faces of the joints being 
planed to secure a firm and even bearing. They areof an I sec- 
tion having an area of 84.72 square inches, and abut against 
iron skewbacks, 4.92 ft. x 2.29 ft. 

The appearance of the spandril fillings, railing, and cornice is 
shown by Fig. 3. 

The mene | is formed of arched plates of cast iron resting 
on the spandrils, and covered with road metal. 

The footways are formed of plates of iron, bearing on one side 
on the cornice and the other on the spandril, and are without 
the usual covering of asphalte or flagging. 

The arch was tested with the most satisfactory results. With 
a test load of 103 lb. per square foot over the whole surface of the 
platform, the maximum deflection at the crown was not more 
than 3 inch. 

Advantage was taken of the facility with which cast iron 
lends itself to ornamentation to make the features of this bridge 
accord with the oriental style of architecture of the principal 
buildings in Algeria. An escutcheon containing the monogram 
of the Emperor is placed at the crown of the arch (see Fig. 12). 

The weight of cast iron in the superstructure is 414 tons, or 
78.85 lb. per square foot ; which, with 106.5 lb. per square foot, 
for the roadway, and 103 lb. ~ square foot for the test load, 
gives a strain on the ribs of 2% tons per square inch at the 
crown, and about 3 tons per square inch at the springing. 

The maximum strain allowed by the specification was 3.2 tons 
per square inch. 
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MANUFACTURE OF IRON IN INDIA. 
Il. 


Iw order to render the iron more pure, and to fit it 
for being wrought up into the implements of hus- 
bandry, it is taken to another house and repeatedly 
forged. There are here also two bellows, but they are 
smaller than those in the smelting-house, and the 
mound on which they are supported being low, a pit 
is formed behind it, in which the labourers stand to 
reduce them to the proper level. 

The furnace is constructed principally of clay, and 
nearly all the fore part of it is open; but the hinder 
part is entirely shut up with clay, except a small open- 
ing by which the ashes and vitrified scoris fall into 
the ash-pit. A block of iron from the smelting-louse 
having been put into the centre of the furnace, it is 
filled with bamboo charcoal, and strongly heated, 
while another block is put into the upper opening to 
receive some heat as a preparation. When the first 
block is properly heated, it is placed on an anvil, and 
receives a few strokes of a large hammer from three 
workmen who stand in three recesses formed round the 
anvil, and who thus knock off some ill-smelted portions 
and much of the adhering scorie. With a kind of 
hatchet the block is then cut into three wedges. The 
second piece is then put into the centre of the furnace, 
and a third piece is placed in the upper opening of the 
furnace. While these are being heated, the three 
wedges are again made red hot and well beaten on the 
anvil by the three workmen with large hammers. In 
this state the six wedges produced from one smelting 
weigh about 144 lb., and are sold to the blacksmiths, 
who are, however, obliged to heat and heat the iron 
three or four times before it is fit for making imple- 
ments of husbandry. ‘The weight of the six wedges is 
then reduced to a little more than 9 lb., from which it 
appears that a good malleable iron, produced by this 
means, is not quite equal to 12 per cent. of the weight 
of the ore. 

The same persons who manufacture iron also make 
steel. Good clay is mixed with an equal quantity 
of charcoal made from paddy husks, and having been 
well moistened with water, is thoroughly mixed by 
being trodden under the feet of oxen. It is then 
picked clean and made into cuppels (crucibles), which 
are dried one day in the shade and next day in the 
sun. A fireplace is then built up, composed of clay 
and stones, and furnished with two bellows. Each of 
the cuppels is now loaded with a small piece of iron, 
from 10 to 14 ounces in weight, together with five 
small pieces of the Tangayree wood. Three rows of 
the loaded cuppe are placed one above the other, so 
as to occupy the whole area of the furnace, the room 
of one cuppel only being left empty, opposite to the 
nozzle of the bellows. They are then covered with 
two bushels of charcoal and burned for six hours, a 
third bushel of charcoal having been added as the 
former two were consumed. The pieces are then 
taken out and hammered into small square bars, after 
being heated with charcoal of the Sujalu. 

There is no information extant as to the period 
when the people of India commenced to work in iron. 
“ But though it is difficult to understand,” remarked 
Dr. Royle, “how a primitive people could have over- 
“ come the difficulties of smelting iron and of forging 
“ steel, yet as we know from a variety of sources that 
‘t the Hindoos have long known both, they must have 
“ overcome the difficulties which have stopped others.” 


Of the iron ores in southern India, sulphate of iron 
occurs native in the Baba Booden hills, and sulphuret 
of iron, in the form of pyrites, is distributed abundantly 
in some of the hypogene schists south-east of Cudda- 
pah. The oxides—both the magnetic and the red 
oxide—exist in extraordinary abundance, forming 
masses and large interstratified beds in mountain 
chains. In gneiss these ores frequently replace horn- 
blende and mica, alternating with quartz in regular 
layers. Magnetic iron ore, with polarity, is found all 
through Mysore, in Salem, Canara, Chingleput, and 
Hyderabad. It is found at Pakanandoo, in the Salem 
district, in beautiful octohedral crystals. It occurs in 
the massive state on the Baba Booden hills, in Mysore; 
in those of Kittoor and Darwar in the southern 
Mahratta country; in large masses among the hills of 
Sondoor, near Hospett; and in many other localities, 
Micaceous and specular iron ore are less common, 
though the latter is found near Arnee; but the most 
common ore is a dark magnetic ironsand found in the 
beds of streams and on the seashore, having its origin 
among hypogene rocks, associated with gold-dust, and 
sometimes with menaccanite. Iron ore, slightly 
titaniferous, is found over the whole hypogene area, 
and menaccanite has been found among the ironsand 





and gold-dust in the bed of the Done rivulet, among | the roads to the forests and the mines, using rails and 


the Kupputgode hills, and in some of the rivulets of 
the ceded districts. These ironsands, impregnated 
with iron, are, no doubt, from the débris of the neigh- 
bouring hills, where, however, the ore does not exist 
in large quantities, as might have been expected, but 


wagons on the slopes of the mountains, more power- 
ful bellows, larger furnaces, and teaching the native 
workers how to smelt the massive ores with a flux. 
The extent of loss from wasteful processes is very 
great, the imperfect system of smelting only pro- 


is disseminated in minute grains through the mass of | ducing about 33 per cent. of metallic iron from oxide 


rock. Magnetic iron is extensively smelted in India, | of iron containing 72 per cent. of metal. 


The 


being preferred to the other ores, as by simply washing | massive ores remain wholly unworked, or the larger 
the ironsand an ore of great purity is obtained, con- | picces are thrown aside, and only the smaller, or such 


taining about 72 per cent. of iron. 

It was about sixty years ago when the iron ores and 
iron manufactures of the Madras Presidency first 
engaged much attention, and since that date several 
travellers, and others more immediately interested in 
the manufacture, have together contributed much 
information on this important subject. 

Coal, as is now pretty generally known, occurs ex- 
tensively in many provinces of the Indian empire, and 
in every instance iron ores, either the common clay 
ironstone or a red or yellow ironstone, containing 
from 30 to 50 per cent. of iron occurs with the coal, or 
extensively in the same district ; but the fossil remains 
which have, as yet, been received from south of the 
Godavery do not afford the least prospect of finding 
coal within the precincts of the Madras Presidency. 
But even if coal were discovered in great abundance, it 
would be long before the iron of the country could 
compete withthe common iron of England ; and ever 
pound of coal used in smelting the rich ores, which 
everywhere cover the surface of the country, would, by 
so much, deteriorate the value of the product. As 
iron smelted with charcoal works the most kindly, the 
same description of fuel is also the best that can be 
used in the working of it, and the native blacksmith 
always prefers his own ill-smelted iron to the English, 
from the greater facility with which he can work it up; 
even if coal, therefore, existed on the spot, it would not 
be likely to be used so long as charcoal could be ob- 
tained, as it would make what might be a good iron, 
only an inferior one. At present the product from all 
furnaces of southern India is a kind of steel, or an 
iron well suited for making steel. It is not known 
what amount of iron is smelted in the Madras Presi- 
dency, but twelve years ago it was estimated that, at 
the very lowest calculation, iron of the value of half a 
million sterling was annually produced there. 

One important subject connected with the best 
interests of this manufacture is the slow but general 
diminution of the forests or wood tracts from which 
the smelters procure their charcoal. In a report on 
this subject, published at Madras in 1855, it is stated 
as follows: “The quantity of iron now manufactured 
“in Arnee (North Arcot) is greatly less than it was in 
“ former times. The smelters had formerly large sup- 
* plies of charcoal from the neighbouring forests of 
ad Dponanibans, Coopum, and Cumbasamoodrum, which 
“have now entirely disappeared; and a number of 
** miners left that talook and settled in Poloor, where 
“ they have extensive forests.” Similar remarks apply 
also to certain other districts. In recent years how- 
ever, the conservancy of forests has been more syste- 
matically cared for, and their wholesale destruction is 
not likely to be henceforth permitted. If mining and 
smelting operations had ever been carried on with real 
activity, the best of the trees, and even the most ex- 
tensive forests of India must have diminished and 
disappeared ; and as the country’s productiveness of 
iron can be limited only by the amount of charcoal 
available, the necessity for careful watchfulness on the 
part of Government for the conservation of its forests 
cannot well be overrated. 

The natives of the country already produce iron and 
steel reputed to be equal to the best products from 
Dannemora, and the immense number of furnaces all 
over the country, from which, from their very numbers, 
a vast amount of iron must be produced, is a sure 
indication that, with all their waste, the people of India 
are still preparing an article with which the European 
furnaces cannot compete. This being the case, the 
question is suggested, what then prevents the export 
of this iron to England? But not only is the iron pro- 
duced in India not exported to this country, but large 
quantities of English pig and other iron is annually 
sent out for use in the different Government workshops 
in India. Indeed the smithsof the arsenals are said 
to prefer the English iron, notwithstanding its inferior 
quality, as it permits of work being turned out more 
rapidly from its being purchasable in the form of bars, 
rods, sheets, wires, &c., while a rough and shapeless 
mass only is turned out of the Indian forge. The 
chief requirements for the proper development of the 
Indian iron manufacture are the introduction of 
greater economy into the processes of smelting, a less 


‘neta 
wasteful mode of manufacturing charcoal, improving 


| as are easily pounded, are made use of. 


| 





The native 
smelters also do not use any flux, which is undoubtedly 
one cause why so much of the metallic ore remains un- 
reduced. Further, it has been remarked that, by the 
introduction of a more economical process, the slags 
and scori of the several native furnaces would be 
found to be richer in metal than the average of the 
English ores. Another improvement required to be 
introduced is a cheaper and less wasteful process of 
preparing a better charcoal. At present the timber 
cut is sometimes prepared in the open air, by which 
means a great portion of the carbon is burned off, and 
sometimes in pits ; and a common mode of extinguish- 
ing the smouldering mass is by throwing water on it. 
In this way much of the timber is lost in the burning, 
and the charcoal which remains is injured by the 
water. 

Such, then, is a brief account of the produce of, and 
iron manufacture by, the natives in Southern India. 
Attempts have, however, been made to improve and 
extend that manufacture by the introduction of Euro- 

ean enterprise and capital under the auspices of the 

orto Novo Iron Company. Further particulars re- 
garding this company must be deferred for a future 
article. 








FRENCH RAILWAYS. 


WE translate the following from the report of the Minister of 
Public Works, just published in the Monveur : 

The total development of railways conceded is perceptibly 
the same as that up to the 31st December, 1865, viz. 13,061 
miles, as only two concessions have been made during the past 
year, the line from Armentiéres to the Belgian frontier, two 
miles in length, and the line from Hazebrouck to the frontier 
towards Poperinghe, eight and a half miles in length. The 
following table shows the lengths of lines conceded to the various 
companies up to the 81st December, 1866; 











Old lines.| New lines eats 

Miles. | Miles. | Miles. 

Nord ... 060 cen cee one 683 519 1002 
Est cco winviiéee 0c ose 6054 | 1812 1917} 
Ouest 22. cee) igee 559 1017 1576 
Orleans — se ace ane ove 12524 | 1360 2612} 
Lyons and Mediterranean ... 1628} | 2007 36354 
BEBE occ sections och cco cco] 400 903 1398 
Ceinture 2.6 sce de cee eee 10} ese 10% 
Victor Emmanuel ... ... eee 83 83 
Various companies ... 837 pee 837 
OL os. nce cae} 6070 7001 13072 














Amongst the most important measures that were recom- 
mended in the previous report (1865), the adoption of a system 
of communication between the guards and drivers of trains was 
insisted on. From the commencement the preference was 
given by the companies to certain electrical apparatus, which 
seemed to offer the greatest chance of success. 

These experiments have not succeeded, and it has been found 
that electrical apparatus is not adapted for the purpose, and is 
too easily put out of order. The experiments, however, have not 
been abandoned, but were most carefully persevered with during 
the past year, and are to be continued throughout the present. 

Besides a system of electrical communication, experiments 
are being made by the various companies on a system of com- 
munication by sound, which it is hoped may solve the problem. 
This system is at the same time simple, ingenious, and inex- 

nsive. 

The establishment of steps and handrails running the whole 
length of the trains is now prescribed by the administration of 
the railway companies. This will afford passage for the guard 
in case of need to communicate with the driver, and at the 
the sume time furnish the passengers with a means of escape 
from an attack of an assassin or from a carriage taking fire. 

This precaution has been for some time in use on the 
Northern and Southern Railways, and must be adopted by all 
the other lines during the course of the present year. 








BRICK-MAKING MACHINERY. 


. We give, on the next page, engravings showing the arrange- 
ment ot Messrs. Platt Brothers and Co.’s dry-clay brick-making 
machinery, which we described in detail last week. In these 
engravings, Fig. 1 is a longitudinal section of the drying-shed ; 
Fig. 2 is a general plan of the plant; Fig. 3 a section of the 
press-house and pulverising-shed, and Fig. 4 a part transverse 
section of the drying-shed. The plant shown is sufficient for 
supplying one brick-press with the pulverised clay, and the 
whole of the machines were so fully described in our last number 
that it will be quite unnecessary for us to say anything further 
about them here. 
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DRY CLAY BRICK-MAKING MACHINERY. 


CONSTRUCTED BY MESSRS. PLATT BROTHERS AND CO., ENGINEERS, OLDHAM. 
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PUBLISHEh’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. Blocks are charged 
at the same rate for the space they occupy. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d’ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the NouvEAU PorTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE FER may be obtained, price 9I. 


The frequent delays in the delivery of ENGINEERING 
to many of its subscribers have been caused by the 
unusual rapidity with which its circulation has in- 
creased, and by the increased pressure thus put upon our 
printer. The paper is now put to press at an earlier 
hour, and it is hoped that no further delay will occur. 
The present rate of increase in our circulation is from 
one hundred to one hundred and fifty copies weekly, and 
our large circulation at the end of last year has already 
increased nearly twenty pertent. within the last two 
months. 


Correspondents are earnestly requested to address this 
journal by its proper name, and not to write or speak of 
it as “ The” ENGINEERING. 


MEETINGS NEXT WEEK. 

Tue Institution oF Civit Enorverers.—Tuesday, March 12th, at 
8p.m. Discussion upon Captain Tyler's Paper ‘* On Steep Gradients 
and Sharp Curves on Railways ;” and, time permitting, the following 
Paper will be read, ** Memoir on the River Tyne,” by Mr. W. A. 
Brooks, M. Inst. C.E. 

Civit AND MecnAnicat Enoryeers’ Society.— Wednesday, March 
13, at 8 p.m. On “* Breech-loading Guns,” by W. Meakin and F. H. 
Roberts. 
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OUR NEW MONITORS. 

AFTER any given engineering subject of interest 
has been fully discussed and disposed of elsewhere, 
it often, but not always, happens that The Engineer 
hears of it, or wakes up to it, and by fictitious ap- 
propriation makes it its own. The question of moni- 
tors v. broadsides has been thus disposed of, not only 
in a most important discussion at the Institution of 
Civil Engineers, to which our own journal did full 
justice at the time, but it has been practically decided 

y Mr. Reed himself, who has publicly explained 
what his new ships are to be like; and believing, as 
we do, that while Ke remains at the Admiralty he will 
be allowed to carry out his own plans, we may say that 
the ships described by us in our impression of Feb- 
ruary ist are more than likely to form an important 
portion of our future fighting fleet. These will be 
turret ships, with their turrets, funnels, and all hatch- 
ways carried up through a central raised breastwork 
from 7 ft. to 10 ft. above the low deck of the ship, 
fore and aft, a deck so low that it may be awash with 
every wave curling to a wind abeam. In these ships, 
which, we take it, are nearly certain to be built, Mr. 
Reed has studiously sought to combine the best features 
of the monitors with something of the comfort, roomi- 
ness, and other habitable qualities of the broadside 
ships. These plans, and we may add a dozen others 
with the same object, are before the world; and yet 
that laughing-stock of our profession, The Engineer, 
waking like Rip Van Winkle from a long slumber, now 
laments, with mock gravity, “that no naval architect 
“has attempted as yet to combine the good qualities 
“ of both systems im one, which may be embodied in 
“the ship of the future!” Zhe Engineer makes the 
attempt, however, and, as in everything else, makes a 
mess of it. We will endeavour to explain in a few 





words the “ combination” of the turret and broadside 
ship proposed by this hard-sleeping authority, a “ com- 
bination” essentially Irish, inasmuch as it is all broad- 
side and no turret at all. This typical ship of the 
future has no tonnage or speed assigned to it; but it 
is to be a twin-screw broadside ship, 280 ft. lon 
and 47 ft. beam, built exactly like Mr. Reed’s central- 
battery ships, with a “ square box,” 60 ft. long, 47 ft. 
wide, rising 16 ft. out of water, and covered with 10 in. 
armour and 2 ft. of backing all round, except the 
stern end, which is to have only 8 in. plates! The 
main deck, fore and aft, is to be plated with 3 in. of 
iron; and this deck, 2 ft. or so above the water, is 
to be housed over with a light steel-plate structure, 
affording living and sleeping accommodation to the 
crew; the central box is to have “six of the heaviest 
“uns to be had,” each mounted on a turntable, and 
four of them transferable at pleasure to the fore or 
aft bulkhead, where they are to fire over the roof of 
the quarters of the crew. Although not expressly so 
described, this means a broadside ship with three guns 
on a broadside, or two only if the ship is to fight end 
on. 
It is useless to follow up this fine Hibernian “ com- 
bination” which is simply a broadside ship ‘ combined” 
with itself, and with nothing else. It isa type of 
which we have already several examples, and amounts, 
with the specific dimensions and armament proposed, 
to merely a two-gun or, at most, a three-gun broadside, 
necessarily presenting its armour nearly square across 
the enemy’s fire. Ten in. solid armour is‘no doubt a 
little thicker than we have yet actually used, but all 
naval constructors know that much: thicker armour is 
now necessary, inasmuch as guns already made could 

unch 10 in. plates with 2 ft. backing without difficulty. 

ut even this armour, covering but two or three 
effective guns, is to weigh u »wards of 600 tons, besides 
the 600 tons more around the sides and upon the low 
main deck. ‘The monitor is to have masts and sails, 
too, and we would like to know what it would weigh 
fitted with six of “the heaviest guns to be had” (50 
tons each), with engines to drive it at 14 or 15 knots, 
a good supply of coal, &c., all in a ship 280 ft. by 
47 {t.! 

We need not, however, further notice such an empty 
scheme, and it is likely that even our present notice 
will Jay us open to the charge of having expended our 
attention needlessly upon a piece of stupidity altogether 
unworthy of it. And to add that there is not the re- 
motest possibility of such a “typical ship” being 
adopted by the Admiralty is hardly necessary. We 
shall have very different ships, really combining the 
best points of the monitors and broadsides, ships very 
heavily armoured, and the two, four, or six guns of 
which will all be effective on either beam, and, indeed, 
nearly fore and aft as well. 








THE PAST AND FUTURE OF THE 
STEAM-ENGINE. 

Whar have we done in steam-engine improvement 
since the time of Watt? Absolutely nothing, except in 
the employment of such better workmanship and ma- 
terials as “ resulted from the extension of manufac- 
ture and the efflux of time. We use more malleable 
iron in the working parts; the nicety of our workman- 
ship is greater ; and the superior strength of our boilers 
and the diminished prejudices of the public enable us 
to employ a somewhat higher pressure of steam. But 
expansion, steam-jackets, surface-condensation, were 
all used by Watt, and are only considered innovations 
by some persons because they were first abandoned and 
thenresumed. Superheating was at one time expected 
to do a great deal for us ; but, after all, it is found that 
an amount of superheating, such as was obtained in the 
old flue-boilers with the root of the chimney passing 
through the steam-chest, is most advisable. In smoke- 
burning we have done no better than Watt did, and 
after more than half a century of effort we are forced 
to come to the humiliating conclusion that in the 
steam-engine we have made no tangible improvement 
at all. High-pressure steam was as well known in the 
time of Watt as it is now; but at’that time the preju- 
dices against it were greater than they are now, and 
the manufacture of boilers was in a ruder state. But 
up to the present time the use of high-pressure steam 
worked very expausively, though known to be produc- 
tive of economy of fuel, has been little adopted in 
steam-vessels, where such economy'is most important ; 
the prejudices against its use being still such as to 
hinder its employment. ‘The largest field into which 
the condensing steam-engine has been introduced is 
that of steam navigation, and at the présent moment 
the most improved modern marine-engine acts with 
little, if any, more efficacy than‘one of Watt’s old en- 


gines using the same pressure of steam. This being its 
present state, let us now see what improvements are 
available. 

And, first, there is no longer any reason why some 
such pressures of steam as 100 Ib. on the inch should 
not be introduced. Of what avail is surface condensa- 
tion if advantage is not taken of its presence to intro- 
duce high pressure? But the boilers! There, no doubt, 
lies the difficulty, and how is it to be surmounted ? 
We answer, by the employment of square haystack 
boilers of large dimensions, with ‘the external and in- 
ternal shells stayed together, like the firebox of a loco- 
motive, and terminating in a pyramidal dome, with 
sufficient room within to permit the withdrawal of the 
upright tubes in which the water circulates. The ex- 
ternal water space should be sufficiently large to re- 
turn rapidly any water carried upwards through the 
tubes by the ascending steam, and the tubes should 
not be very long or large in diameter, but each tube 
should have a short loose piece of tube inserted in its 
mouth below the water, so as to increase the length of 
the ascending column, and consequently the ascen- 
sional force. In both the surface condensers and the 
boilers the arrangements should be such as to insure 
the rapid circulation of the water, that condition being 
of the last importance to produce efficiency in the 
heating or cooling surface. Then al/ the furnaces 
should be gas furnaces. In firing the furnaces of steam 
vessels as at present constructed the Jabour is enor- 
mous, and the work is ill and dearly done. It is diffi- 
cult, especially in a sea-way, to throw in the coals so 
as to cover the grate evenly, and so that there shall be 
no holes through which the cold air may enter to cool 
the furnace without promoting the combustion. Be- 
sides, once every watch, while the vessel in on her 
voyage, a certain number of the furnaces has to be 
entirely emptied and lighted anew, so as to clear them 
of the clinker, which would otherwise choke up the 
bars of the grate. - If, however, the coal were raised by 
an endless screw into the gas generator, in the lower 
part of which a’rapid combustion should be main- 
tained, the clinker could be run out like the slag in an 
iron furnace. ‘To increase the efficacy of the heating 
surface and diminish the size of the boiler, the air by 
which the combustion of the gas is maintained should 
be heated. to 12002 or more by the smoke or vapours 
py from the furnace. The feed-water should be 
used as injection to condense the educted steam, so 
that it might be heated to the highest possible point 
before being sent into the boiler. It would not be 
difficult to introduce an arrangement like Sterling’s re 
generator to heat the entering air by the escaping 
smoke, or rather vapours, as there would be no smoke 
under the proposed arrangement. 


THE STEEL RAILS AT CAMDEN. 

On May 2nd, 1862, the day after the opening of 
the International Exhibition, fifty-two rails, rolled at 
Crewe from steel ingots cast at the works of Messrs. 
Henry Bessemer and Co., of Sheffield, were put 
down in various parts of the great station-yard, 
at Camden-town, where are the metropolitan goods 
station and the passenger ticket platform of the 
London and North-Western Railway. These rails 
were placed in different lines of the series diverg- 
ing from near the southern end of the Primrose- 
hill tunnel, some of these lines carrying a traffic hardly 
known upon any other railway in the world, while 
others were subject to much less wear, and others still 
are hardly more than sidings. Beneath the Chalk 
Farm bridge two steel rails, laid end to end, bore up- 
wards of 8000 trucks and 400 engines daily, and 
under this traffic ordinary iron rails were and still are 
worn company out, on both faces, in four months on 
an average, each face wearing twomonths. In August 
1865, one of these steel rails was taken up after 
having completely worn out sixteen faces of iron rails 
laid next to and opposite to it, in the same line. The 
steel rail had never been turned, and showed only an 
even wear of about one-fourth of an inch along its top 
table. 

On Tuesday last, we visited the Camden station- 
yard, in company with the Honourable William J. 
McAlpine, av eminent American engineer, and Mr. John 
Bourne, whose name is sufficiently known to all our 
readers. The rail taken up in August, 1865, is already 
historical. One half of it was shown in that year, by 
Mr. Bessemer, to the British Association at Birming- 
ham, and the other half has been drawn into excellent 
steel wire. We found its fellow rail, on Tuesday morning 
last, still unturned and in good condition, although it 
had outworn ‘twenty-two faces of adjoining rails. 
The number of trucks over it every twenty-four hours 





was 8082, and the number of engines 415. It will be 





222 


ENGINEERING. 


[Marcu 8, 1867. 











interesting to give the dates at which the contiguous 
iron rails were laid down and turned. They are as 
follows : 

New iron rail put down May 2nd, 1862, turned 
July 7th; second iron rail put down September 9th, 
turned November 5th; ¢hird iron rail put down 
January 6th, 1863, turned March 11th; fourth iron 
rail put down April 29th, turned July 3rd; f/¢h iron 
rail put down Septemper 29th, turned December 16th ; 
sizth iron rail put down February 16th, 1864, turned 
April 12th ; seventh iron rail put down August 6th, 
turned November 7th ; eighth iron rail put down March 
8th, 1865, turned June7th; #iz¢/ iron rail put down 
August 11th, turned October 13th ; ¢ex¢h iron rail put 
down January 20th, 1866, turned July 6th; eleventh 
iron rail put down November 19th, turned January 
7th, 1867 ; twelfth iron rail put down February 19th, 
and still in use on its upper face. And still the steel 
rail, which has never been turned over to wear upor 
its bottom table, is in very fair order. 

In no other part of the Camden station-yard is the 

traffic so constant, and the other iron rails have not 
worn out so rapidly. The fact does not affect the 
absolute superiority of steel, as compared with iron, 
and this is to be borne in mind when we say that, in 
another part of the yard, one steel rail has, ¢hus far, 
worn out but fifteen faces of iron, another steel rail 
but ten faces, five other steel rails have worn out each 
nine faces of iron, three other steel rails eight faces of 
iron, two other steel rails seven faces of iron, five 
other steel rails siz faces of iron, six other steel rails 
Jive faces of iron, twelve other steel rails four faces of 
iron, five other steel rails ¢hree faces of iron, &c. It 
will be distinctly understood that, although only four, 
six, eight, or ten faces of iron rails have been thus 
worn out in less than five years, the steel rails ad- 
joining these respective rails have also been far less 
worn than under Chalk Farm bridge, and the steel rails 
which have thus worn out but the lesser number of 
iron rails are still in excellent order, and, judging from 
their present condition, are likely to outlast fifteen, 
twenty, and possibly forty faces of iron. 


THE LULL IN INVENTION. 
THe great progress of discovery and invention 
which has carried British commerce and our internal 
trade to a pitch of prosperity far beyond anything 


which, fifty years ago, could have been dreamed of as 


possible, 1s at last interrupted. Several years have 
now passed without one really great invention—an in- 
vention capable of adding millions to the national 
wealth. The most recent are the Bessemer process, 
the steam-plough, submarine telegraphs, and Ransome’s 
artificial stone ; and among discoveries, the Australian 
gold mines, the Cleveland iron stone, and the American 
oil-wells, and, to go a little further back, the price- 
less blessings of chloroform to suffering humanity. 
We are, of course, cognisant of scores of other inven- 
tions; but we cannot rank the sewing-machine, nor 
even the reaping-machine, the distillation of shale, the 
analine dyes, nor any recent improvement made in 
textile, wood-working, metal-working, brick-making, 
or other machinery, nor the discovery (commercially) 
of guano, gutta-percha, or aluminium with those 
we have already named. ‘The great inventions, 
those which have not merely improved but revolu- 
tionised trade, are, within the last century, the 
steam-engine, with steam navigation and _ railways, 
textile machinery, iron-working machinery, electric 
telegraphs, and steam printing, and we think that 
the four inventions named at the beginning of this 
article are those which, among our more recent ac- 
quisitions, are best entitled by their real importance 
(although this is not yet fully developed) to the dis- 
tinction we have given them. The Bessemer process, 
which will probably be yet extended to all ordinary 
English irons, is effecting a revolution in the metal- 
lurgical world hardly less than was brought about by 
Onions’s puddling furnace and Cort’s rolling mill ; 
the steam plough is already giving us a new agriculture ; 
submarine telegraphs are greatly extending and econo- 
mising commercial transactions; and the artificial stone, 
which the architects and builders are so slow in 
understanding, is certain to effect a vast change in 
our whole system of fixed construction. 
But, without continued invention and discovery, we 
may lose the prize in the great race of national com- 
petition, and, in any case, the cessation of invention 
must amount to the undue aggrandisement of capital 
and the stagnation of practical talent. We do not 
apprehend that any cessation of this kind is to be per- 
manent, yet we are none the less anxious, for the sake 





of the general good, that the present lull in invention 
should soon terminate. There are many fields of dis- 


covery which offer real promise of excellent results, 
and there are, beyond these, a host of glittering possi- 
bilities, or what we are willing to accept as possibili- 
ties, however remote, whieh hold out the attractions of 
the grandest rewards which practical genius can ever 
attain. Who can reflect upon the almost immeasurable 
forces of solar heat and lunar attraction exercised 
daily upon our planet, and with visible results, without 
hoping, and indeed to some extent believing, that 
human ingenuity will yet find means for penetrating 
nearer and yet nearer to these tremendous mysteries 
of nature, and turn them into new channels for the 
good of man? With countless millions of tons of 
hydrogen in the sea and of oxygen in the air, shall we 
not yet find means to burn the very waters of the 
globe, and literally set the river on fire ? With millions 
of tons of carbon in the earth, shall we not yet con- 
vert it, by some means, into palatable and wholesome 
human food? And shall we not yet find cheaper and 
readier means of converting the vast stores of vege- 
table fibre, with which nature abounds, into comely 
clothing, than by the present infinitesimal spinning and 
weaving of thousands of yards of yarn to form a single 
yard of cloth? ‘That we may yet navigate the air is 
hardly less likely now than was the navigation of the 
sea by steam seventy years ago. 

Future invention must give us cheaper food, cheaper 
clothing, and cheaper lodging. Past invention has not 
sufficiently eal these, and the condition of trade 
and of society is now such that the majority of the 
population, even when working almost continuously, 
can gain but a decent subsistence, without any prac- 
tical advance upon their daily necessities. 

Among the great inventions of the future, we 
believe we may look for a highly scientific and artifi- 
cial agriculture which shall more than double the 
average productive power of the soil. We shall learn 
how to restore to the soil a great deal of the vitality of 
which we now rob it and turn to waste; we shall learn 
how to secure increased action of the sun and atmo- 
sphere, and even of stimulating gases within its sub- 
stance ; and we shall thus place it in a measure beyond 
the caprices of climate. The force of steam, and many 
artificial agencies, including artificial warmth and 
artificial moisture will be turned to account, and the 
production of food will become a great and highly 
elaborated manufacture, to be carried on with an 
amount of talent and cultivated skill corresponding to 
that now engaged upon railways or in the great textile 
and metal manufactures of the country. 





THE MACHINERY OF IRONWORKS. 

THe machinery of ironworks, although it has re- 
ceived some improvement of late years, still stands 
greatly in need of emendation. ‘The whole of the 
Bessemer apparatus, whether the blowing engines, the 
hydraulic cranes, or in any other part, is extremely 
well contrived, and reveals the hand of a competent 
mechanic. So also the machine for rolling wheel tires 
is a very creditable instrument, and the Nasmyth ham- 
mer, or its imitations, is a great improvement upon the 
old tilt. But even the effect of the Nasmyth hammer 
is too topical in the case of large masses of iron, and 
just inasmuch, as we have pointed out in another 
article, that in pile-driving the effect of a rapid blow 
is rather to shatter the head of the pile than to drive 
it, so in a large mass of iron, a similar blow will only 
act on the surface without penetrating to the heart. 
A hydraulic squeezer, or, if we like the term better, a 
hydraulic hammer, acting more by pressure than by im- 
Es would probably be found better than any existing 
1ammer, or the same end might be attained as in the 
rivetting machine by employing a very short cylinder 
with a very large diameter, but in such case either 
the cylinder or the anvil would require to be ad- 
justable to suit different thicknesses of forgings. 
In the hydraulic arrangement the same end pie Dy 
attainable by making the cylinder of the ordinary 
length, and by propelling the piston only through a 
small portion of the stroke, whether that portion was 
near the top or the bottom. But in a steam hammer 
it would not be possible to do this without a waste of 
steam. 

There is another ground of preference for a hydraulic 
squeezer over a common steam hammer, in the fact 
that it would not consume power by shaking the earth 
and houses in the neighbourhood, which may in some 
eases be a serious annoyance, and which cannot be 
done without an expenditure of coal. Nor is it in the 
hammers alone that the hydraulic principle might be 
beneficially introduced, as it could R is be employed to 
propel and reverse the rolls of the silting anil. Even 
m the best works there is no visible improvement in 
the rolling mill during the present century, and it is 





still a very rude and imperfect instrument, and involves 
the use of too much manual labour. It would be 
quite practicable to introduce arrangements whereby 
rolled objects of whatever weight would be received 
and delivered complete without the interposition of 
manual labour at all, and this especially in the case of 
heavy articles would bring a considerable saving in the 
manufacture. 








THE WEIGHT THAT PILES WILL 
SUPPORT. 

WE are indebted to the Honourable Mr. McAlpine, 
of New York, who is at present in this. country, for 
the following valuable facts respecting the operations 
of piling, and the weight which piles driven in bad 
— may be expected to support. As we do not 

now of any similar data available for the use of en- 

gineers, and as these have been derived from a most 
reliable authority, we do not doubt that they will 
prove generally useful and acceptable. 

Mr. McAlpine was some time since called upon to 
construct a graving dock at the Brooklyn Navy-yard, at 
New York, which should be capable of taking in 120 
gun ships, or the largest vessels in the American navy. 
The foundations were quicksand, and borings carried 
toa depth of 100 ft. below the bottom of the dock 
showed that the quicksand continued at least to 
that depth. 

After the overlying earth had been dug out, Mr. 
McAlpine resolved to pile the bottom of the dock all 
over, and for a breadth of 10 or 12 ft. beyond its 
side walls. The piles were straight spruce trees, 
about 6 in. diameter at the small end and 
12 or 15 inches at the large. They were each about 
30 ft. long, and were pitched at 3 ft. from centre to 
centre in one direction and 24 ft. in the other. Many 
of the piles were driven by a ram weighing a ton, and 
falling 30 ft. at the end of the driving. But rams of 
3000 lb., 3500 lb., and 4000 Ib. were also used, and the 
fall was also increased up to 47 ft. But it was found 
that the best results were obtained by a heavy ram 
and a low fall, and that by increasing the fall over 
30 ft. not much increased penetration was obtained ; 
but the head of the pile was shattered, as would be 
done by a projectile. It was also found that the 
quicker the blows, and if repeated while the pile was 
still quivering, the greater was the driving effect, 
whereas if a pile was left half driven at night it could 
not be dated in the morning at all until it had re- 
ceived eight or ten blows. Every pile was driven until 
it did not move more than half an inch at the last 
blow; and if it moved sensibly more, a new pile was 
scarphed on its head and the driving was continued, or 
other piles were driven in the intervening spaces on 
each of its sides, or both devices were adopted. The 
piles, when driven in the manner recited, were loaded by 
means of a lever and suitable weight to test their 
sustaining power, and it was found that a pile 30 ft. 
long and having a superficial area or rubbing surface 
of 100 square feet would bear upon it 120 tons with- 
out sinking, but was started by 125 tons. Taking the 
average sinking load at 100 tons, it may be stated 
that a pile driven home by a ram of a ton weight 
falling 30 ft. will bear without sinking a load of one 
ton for each square foot of surface it contains, and in 
practice it may be loaded to about one-third of this, or 
will be safe with a load of 7 cwt. for each square foot 
of surface. 

It would be foreign to our present design to enter 
into any description of this great dock, which has now 
been in successful operation for some years ; but we 
may state that it has gates 66 ft. wide, with a depth of 
32 ft. over the cills, and it is built of granite, of which 
over 10,000 tons were consumed. In driving the piles 
a good deal of trouble was experienced from Jand 
springs, of which there were about twenty in the bot- 
tom of the dock; and these springs carried up the 
fine sand into the dock, and thereby loosened the adja- 
cent piles after they had been driven. To surmount 
this difficulty, Mr. McAlpine first surrounded each 
spring with a mass of concrete, leaving an opening 
in the middle for the water to escape; and he then 
built over each spring a chimney in brick about 8 in. 
square, which was rapidly carried up until the emerg- 
ing water ceased to carry with it any sand, at which 
point it ceased to do injury. This end was attained 
only when the water columns had been carried to a 
height of 27 {t. When the inverted arch of granite 
which constitutes the flooring of the dock was finally 
put in, the chimneys were of course removed, and a 
perforated stone, with a hole of about 3 in. diameter, 
was set over each spring. Into those holes leaden 
pipes were inserted, which were carried along the bot- 
tom through suitable indentations, and were ly led 
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up through the trunk which is provided for the chains 
to pass through, which move the gates. The pipes 
were conducted thence to a suitable place of debouch- 
ment, and Gdntinue to discharge water to the present 


ay. 

Mr. McAlpine subsequently repeated his experi- 
ments on the sustaining power of piles with piles of a 
totally different character. These were cast-iron piles 
6 ft. diameter and 2 in, thick, in lengths connected by 
internal flanges, and sunk 26 ft. into a bottom composed 
of gravel, sand, and large stones covered by 20 ft. of 
water. These piles were sunk by the plenum process, 
in which the pile is made close, and air is forced into it, 
which permits excavation to be carried on within, since 
the air excludes the water as in a diving-bell; and at 
intervals the men were withdrawn, and the air was 
suddenly let out, when the body of the pile constituted 
a species of ram to drive itself further downward in 
consequence of the momentum acquired by falling 
through the short distance which had been excavated, 
and which could not be fallen through so long as the 
sustaining internal pressure was kept up. It was 
found that the scouring action of the water flowing 
into the interior of the cylinder when the air was let 
out considerably aided the penetration. Ten piles of 
this character were employed to support a roller table 
40 ft. diameter, which carried a swivel bridge, nine of 
the piles being disposed round the exterior of the 
circle and one in the middle. The sustaining power of 
these piles was tested by means of a trussed lever at 
depths of 5 ft., 10ft., and 15 ft. Below 10ft. the 
resistance per square foot of rubbing surface increased 
very little, and it was concluded that at a depth of 
26 ft. the sinking load would be as nearly as possible 
one ton per square foot of rubbing surface, being the 
same which had been determined in the former case. 
The safe load for all piles therefore, moderately driven, 
whether solid or hollow, may be set down at about 
7 ewt. per square foot of the immersed superficies of 
the pile. 





THE TACTICS OF TELEGRAPH 
CONTRACTORS. 

Ten years ago there existed only a single factory on 
the veo of the Thames for the manufacture of sub- 
marine telegraph cables—namely, that of Messrs. 
Glass and Elliot, the firm who formed their business 
from the wreck of that left by Mr. Kuhn, the wire- 
rope manufacturer. on 

Mr. Henley, for _ known as an enterprising 
telegraph engineer, determining not to allow such an 
important class of work to fall, through default of com- 
petition, entirely into the hands of the first-named firm, 
erected a fine factory for the construction of telegraph 
cables at North Woolwich, in 1859, and continued for 
several years not only to compete successfully with 
Glass and Elliot, but carried on in addition an exten- 
sive business in wire-drawing, galvanising, the erec- 
tion of land lines, and the manufacture of telegraph 
instruments. The gutta-percha insulated wire used in 
the construction of telegraph cables, was for many 
years supplied to both these firms, as well as to 
‘Messrs. Newall and Co.—the earliest manufacturers 
of submarine cables—by the Gutta Percha Company, 
the only manufacturers whose insulated wire was, up 
to very recently (except in one or two cases) used for 
submarine purposes. s 

Messrs. Glass and Elliot, finding in Mr. Henley a 
dangerous rival, combined with the Gutta Percha 
Company, evidently with the view, by thus preventing 
any other firms from obtaining core, of crushing out 
all competition, and thus commanding the whole 
market at their own price. This combination formed 
the present Telegraph Construction and Maintenance 
Company. Mr. Henley, thus threatened with the 
prospect of being left without the means of obtaining 
core, reluctantly capitulated to the enemy on honour- 
able terms, leaving his business free, except so far as 
regards competition with the great monopolising 
company. ; . 

Like many a besieged town, if Mr. Henley had held 
out a little longer against the common enemy, relief 
would have arrived. For, so long as —_ firms 
for the manufacture of cables existed, and the Gutta 
Percha Company, remaining apart form any, served all 
alike, their own monopoly was tolerated as an evil to 
which engineers had become accustomed. ; 

The very attempt, however, thus made to establish a 
complete monopoly in cable-making showed at once the 
danger thus resulting from the Gutta Percha Company 
being permitted to remain so long unopposed, and it 
became evident that there existed a field for competi- 
tion, not only in the sheathing of cables, &., but also 
in the more important branch of insulating wires, or, 





in fact, in the manufacture of the “core.”  Tele- 
graph engineers would evidently be ready to en- 
courage any sound step that would tend to oppose 
such a monopoly. 

Messrs. Silver and Hancock, in 1865, seizing on the 
opportunity, established, by means of a joint-stock 
company, the extensive works at Silvertown for the 
manufacture of gutta-percha covered wire, its com- 
gam into submarine cables, as well as the construc- 
ion and supply of every description of telegraph in- 
struments and apparatus. 

Mr. Siemens, who for many years had carried on 
an extensive business in instruments and insulators in 
this country, established works at Charlton, in 1868, for 
the manufacture of cables, and had meantime ex- 
tended their business, and grown into repute both in 
this country and abroad. 

Mr. Hooper, who had for many years been endea- 
vouring to introduce his india-rubber covered core, was 
listened to more patiently, and received more encour- 
agement in every way from all who felt the necessity of 
frustrating the attempt to crush out all telegraphic en- 
terprise by the establishment of a monopoly, and there 
can be little doubt that the Telegraph Construction 
Company would have found in Hooper’s material a 
dangerous rival. 

We understand that Mr. Hooper is likely to join 
the Construction nage == , & further step towards 
creating a monopoly, which all but those interested in 
the Construction Company must regret, but at which 
we need not despair, as it leaves Messrs. Newall, 
Messrs. Siemens, and the Telegraph Works Company 
still to oppose this monopoly, so baneful to the inte- 
rests of all who are either professionally or com- 
mercially connected with telegraphy. 

It is to be hoped, therefore, that these independent 
firms will be well supported in every way by those who 
desire to see telegraphic enterprise once more ina 
healthy state. The works of Mr. Siemens are capable 
of doing no inconsiderable amount of business, and 
have the benefit of being conducted by men who are 
thoroughly practical and theoretical telegraph engineers. 
Messrs. Newall are not likely to allow themselves to 
be beaten out of the field very easily, and will, no 
doubt, like others, soon manufacture their own core. 
The Silvertown works have a great advantage over the 
Telegraph Construction Company’s works, inasmuch 
as the gutta-percha covered wire is manufactured, 
and afterwards sheathed with iron wires, on the same 
premises, whereas the Telegraph Construction Com- 
pany have to convey the delicate core from the gutta- 
percha works, Wharf-road, Islington, to the cable 
works at East Greenwich, and it thus must run all the 
risks of carriage hoisting, &c. 

The title of the Telegraph Construction and Main- 
tenance Company is an affectation of a business which 
does not in the least correspond with the real business 
of the company. Sprung originally from a wire-rope 
business, the works at East Greenwich are little more 
at the present day even than a wire-rope factory, 
with the addition of a small testing-room. Neither 
the partners of the firm of Glass and Elliot, nor 
the principal engineers have ever professed to be 
electricians; and that department until very lately 
has been considered more as a necessary evil, which 
must be tolerated at the lowest possible cost. No 
other ¢elegraphs but submarine have ever been con- 
structed by the company, and we are not aware that 
they have ever maintained a single line; for the Malta 
and Alexandria lease cannot for an instant be termed 
a contract for maintenance. No insulators, or stores 
for land lines, or instruments of any kind are manu- 
factured by the company, whereas both Messrs. 
Siemens’s works and the Silvertown Company are really 
firms for the construction of telegraphs, since they 
manufacture every description of instrument, battery, 
insulators, &c., or any other stores for the legitimate 
construction of telegraphs of every description. 

It is quite true that, by the tact of their managing 
director, the Telegraph Construction Company have 
been able to seize on the schemes of others, and ob- 
tain very profitable contracts with Government, and 
very large sums of money from companies, wherewith 
to io brilliant things at the risk of other people; but 
there can be no doubt that, as regards the means for the 
manufacture of all that is necessary for the construc- 
tion of telegraphs, the Silvertown Works are not only 
able to compete with the Telegraph Construction 
Company, but would soon be able to beat them in 
every department. 

There is one great difference between the two com- 
panies, however, to which we trace (even allowing for 
age) in a great measure the difference in their present 
position. In the Construction Company there has 
been constantly a bold spirit, not exactly of enterprise, 





but of strenuous endeavour to obtain work. Lines 
have been constantly eee, and not unfrequently 
pirated, schemes nursed, propped up and financed, and 
customers coaxed to business by a close semblance of 
good terms. In fact, whilst we believe the system o 

contractors’ lines” to be unsound, and though dis- 
gusted at the Bismarkian tone and policy which suc- 
cess allowed the Construction Company’s late manag 

ing director to assume, we cannot but admire the 
ability and energy which exerted in one direction, and 
quite regardless of every other consideration, not only 
“brought,” but made “ grist” for the Telegraph Con 

sruction Company’s mills. 

_ The Silvertown Company, on the contrary, apparently 
imbued with the notion that people buy cables as they 
do flannel shirts, that is, when they want them, wait 
passively with folded hands for orders for Atlantic 
telegraphs, just as apple-women wait patiently for the 
passers-by to buy their apples. 

Let the Silvertown Company, Messrs. Newall, and 
Mr. Siemens bestir themselves. A fine field must yet be 
. gw for telegraphic work, and there is no doubt that 
all independent directors, and: secretaries, and engi- 
neers of ey, “LK companies, who do not wish to be 
swallowed up like Hanover or Saxony, will be glad to 
see work in any hands rather than in those of the 
company whose policy is to extinguish all interests 
that cannot be annexed. 








THE MONT CENIS LOCOMOTIVES. 

Carrain Tyer’s paper, read at the Institution of 
Civil Engineers on Tuesday evening, was confined 
almost entirely to an account of Mr. Fell’s locomotive 
for the temporary railway of 3 ft. 7§ in. gauge over the 
Mont Cenis. It failed to convey the fact clearly that 
the centre rail system proposed by Mr. Vignoles in 
1830 was practically worked out and abandoned 
between the years 1847 and 1856, by George Escol 
Sellers, of Cincinnati, U.S., although Mr. Sellers’s 
English patent was incidentally mentioned. Mr. 
Sellers made five engines for the Panama Railway, a 
line having only moderate gradients,and two engines for 
the Coal Run Railway, having inclines of 1 in 27. 
We had opportunities, years ago, of examining Mr. 
Sellers’s engines, and we do not think that they have 
been substantially improved upon in the designs for the 
Mont Cenis. We need not here fully describe Mr. 
Sellers’s engines; but those really interested will 
doubtless procure his patent, issued in the name of A. 
V. Newton, July 13th, 1847, No. 11,793 (old law). They 
were not more complicated than Mr. Fell’s engine, and 
they worked, as we know, very well; but their complica! 
tion proved too great for the moderate requirements of 
the Panama line with gradients of 1 in 88, and the Coal 
Run Railway Company broke down before the engines 
were fairly tried upon their line. These facts do not 
necessarily show any unsoundness of the system, and 
do not, therefore, greatly affect the case of the Mont 
Cenis Railway. ut we believe that the system, 
despite any apparent success from experimental trips, 
must fail in the end. The complication is one objec- 
tion. The necessarily small wheels and great wear of 
the gripping apparatus form another. The difficulty of 
keeping three rails in exact gauge is another. The 
slipping on the gripping axles, due to the almost constant 
vertical motion of the engine upon its own springs, is 
another. Snow will prove a great difficulty. Our 
own opinion is, that for very steep inclines, say of 1 
in 10 to 1 in 15, the engine and carriage should be 
combined, and be carried upon two steam bogies, one 
at each end of a long body frame, so as to take full ad- 
vantage of the adhesion due to the load, while moving 
freely also through the shortest curves. 








THE Cornwatt Rattway.—The paragraph in the report of 
the Cornwall Railway Company to the effect that their locomo- 
tive expenses had been diminished, in the Jast half year, from 
1s. 5d. to 94d. per train mile, would appear extraordinary with- 
out explanation. For some time this and the South Devon 
Railway were worked under a locomotive contract by a firm of 
which Sir Daniel Gooch was the principal partner, and at a cost, 
as appears, of 1s. 5d. per train mile. That this contract yielded 
an enormous profit was long and well known. It lapsed July 
Ist, 1866, and since then the stock has been worked in the usual 
way, and with a saving of nearly 42 per cent. of the former cost. 
The curves and gradients are notoriously severe, and all the 
engines—most of them made by Mr. Slaughter, at the Avonside 
Engine Works, Bristol—are tank engines. The passenger engines 
have four coupled wheels and a bogie of four wheels in front; 
the goods engines have six wheels coupled. All have libera 
allowances of heating surface, for which the broad (7 ft.) gauge 
offers such facilities. The locomotive superintendent of the line 
is a gentleman well up to his work. 

SoutTu YoRKSHIRE.—The deliveries of coal from South York- 
shire to London have somewhat fallen off; locally, however, and 
for the Midland and Great Eastern Railways a large tonnage 
has been required. 
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WE give, above, diagrams of four types of ‘French and Bel- 
gian locomotives, of which examples will be shown at the 
ensuing Paris Exhibition. Of these, Figs. 1 and 3 represent 
engines made at Lille, by Messrs. Cail and Co., for the Chemin 
de Fer du Nord, the former being an outside-cylinder engine 
with eight coupled wheels, and the latter being an inside- 
cylinder engine with the leading and driving wheels coupled. 
The eight-coupled engines have cylinders 19}} in. in diameter 
and 25§ in. stroke, and their wheels are 4 ft. 3in. in diameter. 
The wheel base is 13 ft. 11, in., and all the wheels are placed 
between the firebox and smokebox. The barrel of the boiler has 
the very large mean diameter of 4 ft. 1lin. inside, and it 
contains 249 tubes 2in. in diameter and 13 ft. 54in. long. 
Messrs. Cail are now executing an order for twenty-four 
engines of this class, and the weight of each engine in working 
order is 444 tons, exclusive of its four-wheeled tender. Fig. 2 
shows one of the four-cylinder goods engines with six pairs of 
wheels, coupled in two groups of three pairs each, introduced on 
the Chemin de Fer du Nord b M. Petiet. We published a de- 
scription and engravings of these engines in this journal a few 
months ago (vide page 331, vol. ii.) The engine represented in 
Fig. 4 was built at Seraing for the Belgian State Railway, and 
it is one of a class adopted on that line since 1865, It is, as 
will be seen, an inside cylinder engine, with the driving and 
trailing wheels — We shall give further particulars of all 
these engines shortly. 


Drivinc SHAFTS FOR HEAVY MAcHINERY.— Messrs. 
Charles De Bergue and Co., of Manchester, aes the main 
sbafts with cams or eccentrics for working their punching and 
shearing machines by casting round a wrought-iron core. A plain 
cylindrical shaft of wrought iron is turned bright for that pur- 
pose, and then placed into the mould in a manner similar to the 
position of a loam core in making a pipe. The wrought iron is 
slightly heate@ before the molten iron is run into the mould. In 
cooling, the cast iron shrinks all round the central shaft and en- 
closes it so firmly that they work together for all practical 
purposes as one mass. The reason for resorting to this process is 
the advantage obtained from the working of cast iron in cast iron 
under the great strains to which those machines are exposed, 
yet there is more strength required in the shaft than could be 
obtained from a plain casting, and this is supplied by the wrought 
iron core. 

InstrrutTion or Crviu Encrneers.—At the monthly ballot 
the following candidates were balloted for and duly elected: as 
members—Mr. Amias Charles Andros, Resident Engineer of 
tae New Dock Works, Leith; Mr. Henry David Furness, Loco- 
motive Superintendent of the Riga-Dunaburg and Dunaburg- 
Witepsk Railways; Mr. Robert Edward Johnston, Engineer of 
the Shrewsbury and Hereford, Shrewsbury and Wellington, and 
Shrewsbury and Welshpool Railways ; Mr. William Jarvis 
McAlpine, New York; and Mr. Allan Wilson, Westminster: as 
Associates, Mr. Horace Bell, Executive Engineer, Public Works 
Department, Bengal; Mr. Francis Bramah Gilbertson, South 
Eastern Railway of Portugal; Mr. Spencer Herapath, Kensing- 
ton; Mr. George Houghton, Resident Engineer on the Berlin 
Gorlitzer Railway; Mr. Charles Harlowe Lowe, Assistant Sur- 
veyor of St. Marylebone; Major William Palliser, Army and 
Navy Club; and Mr. Edward Pritchard, Surveyor to the Local 
Board, Bedford, Lancashire. 

Loss or A Frencu Inonctap.—The Couronne, a French 
ironclad, has been lost during a recent gale in the Gulf of Lyons, 
having been driven on shore. 

Tue “EpicycromiaL Puttey Brock.” — This pulley 
block, lately illustrated in a contemporary, and now being in- 
troduced to the trade, is an abandoned patent of Mr. T. A. 
Weston’s, and the models of it made for him by Messrs. Tangye 
Brothers, of Birmingham, are still in their possession. Por- 
tions of the details, too, including the alternating hooks, appear 
to have been taken from Messrs. Tangye’s own recent patents. 


FORGED SCREW-BOLTS. 
| Iw our Jast number, p. 201, we noticed the manufac- 
ture of large screw-bolts for fastening armour-plates, 
carried on in France by some process as yet unknown 
to the armour-plate makers in Sheffield. The idea 
suggests itself that such bolts may be produced by a 
process of rolling between flat plates grooved on their 
surfaces in a manner corresponding to the devolved 
lines of the screw-thread. These lines are straight and 
parallel to each other, inclined against the central axis 
of the bolt to an angle corresponding to the pitch of 
the thread. They are easily obtained by rolling a piece 
of paper round a finished screw, and marking the im- 
pressions of the thread left on the sheet when spread 
out on a flat board. Two plates grooved in the manner 
just indicated, and mounted in a frame so as to obtain 
motion for one of the plates in a straight line parallel 
to the lines of thread, would form the principal ele- 
ments of the entire apparatus. The bolts would be 


(i 








placed between the plates in the manner indicated on 
the diagram, so as to have their heads outside, and 
then the process of rolling would be commenced with 
by traversing the upper plate in the direction of the 
arrow. The bolt would receive the impression of the 
thread all round its circumference, in consequence of 
its rotation round its own axis, and at the same time it 
would be drawn out of the apparatus head foremost by 
the inclination due to the thread. It will be matter 
of convenience whether the plates are so arranged as 
to finish the screw-bolt at a single traverse, or by a re- 
ciprocating movement deepening and finishing the 
thread by degrees. In the first-named case the plates 
would require greater length, and would be placed in 
their guides to a fixed distance corresponding to the 
exact diameter of the bolt. The grooves cut into the 
plates for forming the bolts would be cut in a manner 
somewhat similar to the grooves in solid or conical 
dies used in the screwing machine, i.c., flat at the 
beginning and deepening more and more towards the 
end. The upper plate would then form the counter- 
part of the lower one reversed from right to left, and the 
rolling would take place in one direction only, the bolt 
being finished and removed at one traverse, and the 
plates brought back to their first position ready for 
another bolt. The second, perhaps more costly, appli- 
cable method of using these grooved plates with a re- 
ciprocating action in rolling would require fixing the 





upper plates in adjustable slides, so as to make it pos- 


sible to screw it down nearer and nearer to the bottom 
plate, as the newly-formed threads of the bolt get 
deeper by rolling and approach their completion. The 
first setting of the bends bolt must always be so that 
the head cannot be drawn between the plates in rolling ; 
but, the operation once properly commenced, there is 
no tendency to do so. It is obvious that the two pro- 
cesses just indicated correspond to the two modes of 
cutting screw bolts in the screwing-machine now in 
practice, the first named representing the method of 
screwing with closed dies, such as applied in the 
machines of Mr. Sellers and of Mr. ize Shanks, 
and the second corresponding to screwing with adjust- 
able dies passing forward and backward over the bolt 
in cutting, such as Mr. Whitworth’s and other screw- 
ing machines. 








HUGON’S GAS ENGINE. 

Messrs. THomas Rosinson anp Sons, of Rochdale, 
have taken up the manufacture of Hugon’s patent 
gas engines, and have just set the first engine to work 
on their premises. This engine has been imported 
from France, it works by explosions of gas mixed with 
air in a cylinder. The principal difference between 
it and the Lenoir engine consists in the mode of 
igniting the mixture. The Hugon engine effects this 
by carrying a flame of gas into the cylinder by means 
of a kind of slide valve which has a gas jet in each of 
its ports. The flame in the ports is extinguished b 
each explosion, and requires to be re-ignited for eac 
stroke of the piston. This end is attained by bringing 
the slide valve with its port in contact with a fixed gas- 
burner from which the jet in the port is ignited. There 
are two ports, one for each end of the cylinder, and 
accordingly there are two fixed gas flames placed op- 
posite to the two openings in the slide valve containing 
the travelling jet. The machine in its present state is 
encumbered with a considerable amount of complica- 
tion, and in many respects requires the finishing touch 
of a practical engineer before it may be considered an 
accomplished fact. With regard to this there can be 
no doubt that it is now in as good hands as need be 
wished for, and it will undergo a thorough reconstruc- 
tion before it will be introduced into the general 
market. 








Ur tHe Amazon.—Mr. Daniel Clark (not the well-known 
author of Railway Machinery), has for some years been in the 
service of the Peruvian Government, and is now engaged in sur- 
veying and opening up the tributaries of the upper Amazon. 
Mr. Clark has quite an engineering establishment, with tools, 
machinery, &c., at Iquitos, to where ENGINEERING is regularly 
sent to him, addressed to the care of the Peruvian Consul at 
Para, Brazil. 

“Fast” STEAMING.—The Greenock Advertiser states that 
the Dublin and Glasgow Steam Packet Company’s new steamer 
Earl of Dublin has just made her first run from Greenock to 
Dublin in eleven hours and fifty-five minutes, against a strong 
head wind and sea; the fastest ever made under any circum- 
stances from qtiay to quay, the next being that of the Earl of 
Carlisle, which made a a of twelve hours and four minutes 
in more favourable weather. 
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WOODFORD’S CONTRACTOR’S PUMP. 


CONSTRUCTED BY MESSRS. RUSTON, SROCTER AND CO., ENGINEERS, LINCOLN. 
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THERE are but few large foundation works carried out, in the 
course of which it does not become necessary to employ a greater 
or less amount of pumping power; and, in the large majority 
of instances, the water which has to be raised carries with it, 
in a state of suspension, some proportion of solid matters. In 
many cases, the solid matters thus suspended are very con- 
siderable in quantity, and under such circumstances it becomes 
necessary that the pumping arrangements employed should be 
specially adapted to the work to be performed, and should be 
capable of standing rough usage. Itis for work of this class 
that the pump of which we now give engravings has been 
specially designed, the object of the inventor and patentee, Mr. 
John Hyman Woodford, having been less to produce a pump for 
the economical raising and delivery of pure water, than to pro- 
vide engineers, contractors, builders, and others engaged in 
carrying out public works with a pump which should be 
efficient under all the disadvantageous circumstances arising in 
aaa Mr. Woodford was for many years in the service of 

essrs. Peto, Brassey, and Betts, and being during that time 
engaged on many of their largest contracts, especially in the 
construction of bridges, he had ample opportunity of becoming 
thoroughly acquainted with the varied requirements of con- 
tractor’s work. Whilst the pumping out the excavations of the 
Victoria-bridge, at Montreal—of which work Mr. Woodford had 
charge—was being carried on, great difficulty was experienced in 
keeping down the water, almost every known method being 
adopted for keeping the works dry; and it was this difficult 
which eventually led Mr. Woodford to design the pump whic 
we are now about to describe. Mr. Woodford’s first pump o 
this kind was constructed entirely of wood, and although it 
was thus necessarily very inferior to the reas now ie on 
his plans, it was itself quite a success in a rough way. 


In our engravings, Figs. 1 and 2 show the plan and elevation 
of one of these pumps, with the framing, shafting, and delivery 
Pipes, as arranged for contractors’ purposes. The pump, A, is 
affixed to a perforated wrought-iron box, B, which is immersed 
in the water to be pumped. The vertical driving shaft, C C C, is 
coupled by means of clutch couplings, DD, and supported par- 
tially on the wooden bearings, EE. ‘The frame is cde of angle- 
irons in 9 ft. lengths, F F, fished together, and connected by 
diagonal braces, H H H, and ties, 111. All the corresponding 
parts of the frame are made mutually interchangeable and the 
holes are so arranged that the — and cross pieces may be 
placed higher or lower, if desired. ‘The delivery pipes are screwed 
to the frames by the straps, J J J. Fig. 3 shows the details of the 
couplings, D D, which, being slightly rounded on the face, allow 
the shafting to work freely, even when a little out of line. 
At the upper part lof Fig. 1, is shown the driving pulley, this 
pulley being secured to any part of the shaft by means of a 
grooved key and set screws. 

In Figs. 4 and 5 are given enlarged views of a pump capable 


of raising 2000 gallons per minute, the diameter across the 
revolving arms or flyers being 2 ft. 6in., and the speed being, as 
regulated according to the height 
raised. A number of careful and 


in all Mr, Woodford’s puns, 
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frequently repeated experiments made with this pomp have 





shown that a velocity of 500 ft. per minute given to the extremi- 
ties of the flyers just ensures a full delivery on a lift of 1 ft., 
and for other lifts this velocity is increased in proportion to the 
square root of the height. In putting down these pumps, there- 
fore, the rule now is to drive them at such a number of revolu- 
tions per minute, that the speed of the extremities of the arms 
in feet per minute is equal to the square root of the height of 
the lift in feet, multiplied by 500. 


Referring to Figs. 4 and 5, it will be seen that the pump has 
two revolving arms, P, only, these being of a curved om and 
being made of wrought iron. The shaft, N, on which they are 
fixed, rests at its lower end on a steeled footstep, O, this footstep 
projecting into a hollow formed in the lower end of the shaft, so 
that the bearing surfaces are protected from the action of sand, 
&c. The water delivered by the pump passes through the two 
branches, these leaving the case tangentially, and communicating 
with a pair of wrought-iron uptake pipes, R, each 6in, in 
diameter. 

The pump above described, although giving very results 
when employed in pumping water containing sand and gravel 
in suspension, is yet not preferred by Mr. Woodford for such a 
service. For passing large quantities of sand, gravel, stones, 
&c., in connexion with water, the form of pump represented in 
Figs. 6 and 7 has been specially designed. In this pump the 
general arrangement is the same as in that shown in Figs. 4 and 5, 
but the flyers, S S, are made straight, and are each hinged as 


¢| shown at T T. Should the flyers become stopped by fouling, 


they can be released by turning the shaft backwards, thus caus- 
ing the arms to be moved inwards by moving on the hinge, T, with 
which they are provided. It will be seen by the figures, 
that in this form of the pump one delivery pipe only is cugiepel, 
the reason for this being that, in order to carry up the stones, &c., 
clearly it is necessary to maintain a considerable upward velocity 
of water in the delivery pipes, and that, under these circumstances, 
a single pipe gives a much clearer passage for the stones, &c., 
than would be given by a pair of pipes of smaller diameter, 
having in combination the same sectional area as the single pipe. 
The powers of passing sand and gravel “ Mr. 
Woodford’s pump are certainly very remarkable; and in fact 
in the case of the gravel pumps, any stones, &c., which will 
the delivery pipes may be shovelled into the pump and will be 
raised with the water to the usual height. This pump has been 
for some time in extensive use on the Metropolitan sewer 
contracts, but its success was more particularly established by 
the success with which it was used for pumping out the 
caissons of the London, Chatham, and Dover Railway Bridge at 
Blackfriars. In getting in the piers for this bridge wrought- 
iron caissons were used, these being guided down to the bed of 
the river between a few piles, a Woodford’s gravel-pump was 
then let down and driven by a portable engine. After the 
water, which freely came in through the mud and gravel under 
the caisson, was pumped out to within about 2 ft. of the 
bottom, men were sent down to shovel in the solid matters, 





these, which consisted of coarse gravel with stones from 





4 to 5 in. in diameter, being delivered by the pump along with 
the water at the rate of a cubic yard per minute. As soon as 
the clay was reached, the inside of the caisson was quite dry, and 
the excavation was continued by skips. In the execution of the 
work above mentioned upwards of 20 cubic yards of concrete 
has been made from the gravel pumped from a single caisson, 
this concrete being afterwards ret’ into the caisson to form 
part of the foundations. 

Mr. Woodford’s pumps are now being employed by Messrs. 
Thorn and Co. in the construction of the bridge at Black- 
friars; and they are being used in large numbers, with great 
success, on many other works in London and the country, as 
wellas in South America, Queensland, Egypt, India, Italy, 
Holland, & The framework and pipes connected with the 
pumps are all of wrought iron, and although very strong, are 

et easily transportable. As the sinkin goes on, and the pum 

is lowered, the driving pulley is slipped further up the shat 
and fastened by a suitable key; and the frames, being made in 
9 ft. lengths, are added as required. The bearings through 
which the shafts of each pump 3 are, as we have mentioned, 
of wood, and this renders them readily renewable at any time 
by an ordinary carpenter, in the event of their becoming worn. 
In the case of the larger pumps—or, say, those delivering over 
5000 gallons per miuute—the footstep bearing is also made of 
wood, but in the smaller pumps it is of steel hardened. From 
the manner in which these pumps are submerged in the water to 
be raised, they require no valves, and it is of course not 
necessary to “ prime” them. In the case of very high lifts two 
or more pumps are arranged one above the other on the same 
shaft, each of the lower pumps delivering into the pump above 
it. : This arrangement is very neat, and is said to answer well. 
The pumps are said to work at a very slight cost for repairs, 
and altogether their ren gy renders them excellently adapted 
for contractors’ purposes. The pumps are now being manu- 
factured solely by the well-known firm of Messrs. Ruston, 
Procter and Co., of Lincoln. 








STEAM-SHIP PERFORMANCE. 

WE have now lying before us the return made by the captain, 
first officer, and engineer of the Pacific Steam Navigation Com- 
pany’s steam-ship Limena, showing the performance of that 
vessel during one of her voyages from Valparaiso to Panama and 
back, in March and April last year, and this return is interest- 
ing, as showing the very low consumption of fuel with which 
the vessel was worked. The Limena is a paddle vessel, and was 
engined by Messrs. Randolph, Elder, and Co., of Glasgow, her 
engines being on the double-cylinder principle. On the occasion 
of the voyage above referred to, the total time occupied in 
making the double trip was 38 days 15 hours, and of this time 
the vessel was under weigh 553 hours 14 minutes, a stop of 
1 hour 10 minutes, however, being made to communicate with 
the steam-ship Pacific. The draught of the ship varied during 
the voyage from 12 ft. 2in. forward and 11 ft. 11 in. aft to 14 ft. 
2in. forward and 14 ft. aft; and her average displacement was 
2058 tons. 

The total number of revolutions made by the engines, as given 
by the counter, was 609,120, being an average of 18.4 per 
minute, and the average speed was 10.37 knots per hour. The 
total distance run by the vessel was 5724 miles, whilst the dis- 
tance run by the wheels was 7313 miles, showing a slip of 21.64 
percent. ‘The fuel used was compressed fuel, and Welsh coal 
of fair and middling quality, and the total quantity used was 
569 tons, or 20.6 tons per day. The average indicated horse 
power was 1047 horses, so that that the average consumption 
of fuel was but 2.26 Ib. per horse power per hour, a result which 
speaks very highly for the economical working of the engines 
The quantity of oil used for lubricating during the trip was 110 
gallons, and the quantity of tallow 400 lb. The Pacific Steam 
Navigation Company, to whom the Limena belongs, is an Eng- 
lish company ; but from Panama to San Francisco the mails are 
taken by an American company called the Pacific Mail Steamship 
Company. ‘The latter company has vessels of between 5000 and 
6000 tons, fitted with single-cylinder engines. The cylinders 
are 106 in. in diameter, with 12 ft. stroke, and the vessels are 
run at their contract speed of 280 knots per day, or 11.66 knots 
per hour, with a consumption of 32 tons of coal per day. 








Tue Ciype.—The quay walls of the new Windmillcroft Dock 
a now complete, and the basin and entrance partly exca- 
vated, the river was admitted on Monday morning, in pes that 
the further deepening of the area may be effected” by means of a 
dredger. The dock is expected to be ready for occupation in 
about eight months from this date. It is intended to dredge the 
dock to a depth of 22 ft. below high water of spring tides. In 
the first instance a general depth of 18 ft. will be arrived at, 
and when that has been attained shipping will be admitted. The 
dredging will be continued, however, until a minimum of 22 ft. 
is reached. Contracts are to be forthwith invited for the con- 
struction of sheds in connexion with the dock, which measures 
1050 ft. in length by 250 ft. in breadth, giving an area of rather 
more tlian five acres. 

Tue Inpus Stream FLoritia.—It will be recollected that an 
advertisement appeared in our columns, a few weeks ago, for a 
resident engineer to the fleet of the Indus Steam Flotilla Com- 

y, numbering, with four new vessels by Messrs. Laird 
essrs. Napier and Sons, and Messrs. Samuda, seventeen 
steamers. Mr. J. W. Jacobs, who has received the appointment, 
at asalary of 800/. per annum, leaves Southampton this week 
for Kurrachee. 

Nortuern oF France Rattway.—This company has 
given out another order for rails (4000 tons). The contract has 
been taken by the Vezin-Aulnoye Company at 7/. 6s. per ton; 
deliveries to be made at Maubeuge. 

RAILWAYS IN YORKSHIRE.—Several important extensions 
of lines through the South Yorkshire coal-field are in course of 
development. The extension of the Midland to the Barnsley 
district is being rapidly pushed forward; the works comprise a 
fine viaduct 800 ft, in length, with twelve openings each of 66 ft. 
span. The Barnsley Coal Railway is expected to be shortly 
opened. Some rather extensive orders for rails are now in hand 





in South Yorkshire. 
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RECENT PATENTS. 


Tut following specifications of completed patents 
are all dated within the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chanoery-lane 

(No. 1754, 8d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, patents, as a communication from 
Maurice Abord, of Buissonniers, a form of hollow 
bricks, which are intended to replace the lathes used 
for receiving the plastering of ceilings. The bricks 
span the spaces between the joists, having strips 
on them which fit into recesses at the ends of the bricks. 
The lower portions of the bricks project below the 
joists, and cover the latter, so that an uniform surface 
1s formed to receive the plaster. 

(No. 1758, 6d.) Thomas Cowell Craven, of Albany, 
U.S., takes a patent for making cotton-gin saws with 
hook-shaped teeth rounded at their edges; the patent 
also including an arrangement of dies by which the saws 
are to be manufactured. 

(No. 1766, 10d.) Henry Wootton, of Russell- 
terrace, Oakley-square, patents an arrangement of rail- 
way signals to be worked by the trains themselves, the 
leading wheels of the engine acting on levers which 
set the signals which are being passed to “‘danger,” and 
at the same time setthose previously passed to “caution,” 
and those still further back to “clear.” Similar ar- 
rangements have been often proposed before. 

(No. 1767, 8d.) William Adolph, of 9, Bury-court, 
St. Mary’s Axe, takes a patent for an apparatus in 
which the pressure of steam on the surface of a liquid 
is employed to raise the latter, as in Savory’s old 
engines, the stream of liquid thus obtained being em- 
ployed in driving a turbine. Rather old, this, 

(No. 1770, 10d.) David Nichols and William Brad- 
shaw Leachman, of Leeds, take a patent for an arrange- 
ment of brick-making machine, in which the clay, after 
being fed into the mould by a pair of revolving rollers, 
is cut off level with the top of the mould by a reci- 
procating knife, and is then compressed by the action 
of a plunger or die. 


(No. 1772, 6d.) William McAllum, of Wester 


Daldowie, N. B., patents making those classes of wire 
cloth known as “ machine wires,” with the warp wires 
unannealed and the weft wires annealed to facilitate the 
 ragane of weaving. 


The object of this is stated to 

e to obtain increased durability of the ‘ machine 
wires ” in passing over the rollers. 

(No. 1775, 8d.) Thomas Sagar and Thomas Rich- 
mond, of Burnley, patent a “letting-off motion” for 
looms, which is constructed on the principle of the 
escapement of a clock having one or both detents 
movable . 

(No. 1777, 1s.) Michael Henry, of 68, Fleet-street, 
patents, as the agent of Léon Foucault, of Paris, centri- 
fugal governors, in one form of which the governor 
weights are independent of the axis which carries them, 
and motion is communicated to them by means of a 
screwed bush fitting on a screw formed on the axis, the 
direction of the screw-threads being such that the re- 
action exerted on the bush by an increase of speed df 
the governor tends to throw out the weights, and vice 
versa. We beileve that very similar, if not identical, 
arrangements have been patented before, by Mr. 
Thomas Silver and others. 

(No. 1780, 8d.) W. E. Gedge, of 11, Wellington- 
street, patents, as the agent of Joseph Jules Falatieu, 
of Paris, a method of making reas iron, by pass- 
ing the bars or rods between rollers having recesses in 
them, which form on the rods projections, which after- 
wards become the heads of the nails. 

(No. 1781, 2s. 2d.) Robert Fowler, of Cornhill, as 
the agent of Edwin Parke Quadling, of Cape Town, 
re-patents one form of Mr. R. F. Fairlie’s well-known 
locomotive engine. 

(No. 1782, 8d.) Henry George Fairburn, of St. 
Luke’s, patents apparatus for making small coal, or 
coal-dust, into blocks to be used as fuel, by exposing 
it to the action of superheated steam under pressure. 

(No. 1784, 1s. 4d.) John Dickenson Brunton, of 
6, Leighton-crescent, Kentish-town, patents machinery 
for sinking shafts, or similar purposes. In this ma- 
chinery the excavation is performed by circular steel 
cutters, which, in addition to having a rotary motion 
round their axes, are carried round the] axis of the 
shaft, and have also a spiral motion downwards, or in 
the direction in which the shaft is being cut. ‘The 
cutters, which are inclined to the surface of the ma- 
terial to be cut, act upon the latter for about one-half 
their circumference ; and in sinking a cylindrical shaft 
the diameter of the cutters should be about equal to 
one-half the diameter of the shaft, and the diameter of 
the circle described by their centres round the axis of 





the shaft should also be about one-half of the latter’s 
diameter. ; 

(No. 1787, 8d.) William Chesney, of Willenhall, 
patents forms of steam and water cocks, in which the 
valves and seats are independent of the cases. 

(No. 1788.) Enoch Harrison Aydon, of Wands- 
worth, and Edward Field, of Chandos-chambers, 
Adelphi, patent various applications of induced cur- 
rents for exhausting fluids. Amougst other plans, it is 
proposed to cause the forward motion of a ship to in- 
duce a current by which the bilge water may be ejected, 
and it is also proposed to employ the mixed’steam and 
water blown off from the boiler to induce currents for a 
similar purpose. The use of stéam-induced ‘currents 
for exhausting the ‘ait from vacuum-panis is also 
included in this patent, as.well as several -yentilating 
arrangements pes the application of a speeies of injec- 
tor as a steam fire-engine. i 

(No. 1789, 10d.)° John Aiken Salmon, of Liver- 
pool, patents an arrangement of furnace for steam- 
boilers, in which the bridge is removed some distance 
from the back ends of the firebars, the _ between 
the latter and the bridge forming a chamber, which is 
roofed with fire-clay slabs, and is fed with fuel through 
the ashpit. It is intended that the heat evolved from 
the slabs just mentioned shall cause the combustion of 
the gases passing over them from the ordinary fire- 
bars; but we much doubt if the arrangement would 
prove effective. 

(No. 1799, 8d.) Thomas Ivers, of Farnworth, and 
Jesse Haddock, of Rateliff, patent improvements in 
shuttle-tongues, the object being to obtain an uniform 
pressure throughout the entire length of the cop by 
fitting the end of the spring into a diagonal hole in the 
head or tumbler of the tongue, instead. of into a hori- 
zontal hole as usual. 








FOOT-BRIDGES OVER STREETS. 

AurHouGH it'has been often proposed to place foot- 
bridges over the principal thoroughfares. of the metro- 
polis at ‘those points at which the greatest cross traffic 
takes place, yet, so far, no, scheme of the kind has been 
carried out. In New York, however, where the neces- 
sity for accommodation of this kind has also been felt, a 
bridge has just been constructed across Broadway, at 
the point where that street is intersected by. Fulton- 
street. This bridge, which is of very ornamental 
design, is of an I shape in plan, the ends of Fulton- 
street east and Fulton-street west being each spanned 
by girders extending between the heads of flights of 
steps by which the bridge is approached. From the 
girders just mentioned the main bridge extends across 
Broadway, this main span corresponding to the up- 
right stroke of the I, whilst the cross strokes at the 
top and bottom are represented by the smaller spans 
and flights of steps extending across Fulton streets 
east and west. The bridge is 14 ft. wide, and its total 
length is 57 ft. on one side and 54ft. on the other. 
The bridge is raised 17 ft. 8in. above Broadway, and 
the four sets of steps by which it is approached are each 
19 ft. high, and are divided into three flights with 
landings between. The total number of steps in each 
set is thirty-four, and they are 5 ft. wide. The 
bridge is supported by four cast-iron columns 14 in. 
in diameter, with broad bases, these columns being 
extended above the bridge level, and serving also 
as lamp-posts. The flights of steps are ‘supported 
by shorter columns of a similar kind, The bridge 
is composed partly of cast and partly of wrought iron, 
and is secured at one end, the other resting on rollers to 
permit the expansion and contraction to take place 
freely. When set up in the yard in which it was con- 
structed, it was found that 100 men passing over it 
simultaneously produced no perceptible vibration, and 
when loaded with 100,000 lb.,the deflection was less than 
gin. The steps are made of oak, and so also is the 
floor of the bridge, which is caulked to make it water- 
tight. The lattice-work forming the hand rails of the 
staircases and bridge is lined with sheet iron to a 
height of 3 ft., on the intersections of the lattice 
bars are ornamented by rosettes. The designers of, 
and contractors for, the bridge are Messrs. Ritch and 
Griffiths, of New York, and the cost of the struc- 
ture is stated to be 22,000 dollars. There can be no 
doubt that the bridge will be of considerable service, 
as it affords a means not only of crossing Broadway, 
but also Fulton-street as well, a person when on the 


bridge being enabled by the four flights of steps to | go 


descend to, either of. the four corners: formed by the 
intersection of the latter street and Broadway. 








Law Anp EnGrvgerinG.—During the last half of 1866, the 
London and South-Western Railway Company’s expenses for 
surveying and engineering were 3792/., while law costs and con- 
veyancing amounted to 7610/., or nearly twice as much. 





IRON VERSUS WOOD. 


Ove of the greatest difficulties which beset the in- 
troduction and extension of railways in India has been 
the provision of a suitable elass of sleeper, or the 
provision of a supply adequate to the demand. The 
first railways were of course laid with timber sleepers 
obtained from several of the vast forests which exist 
in many parts of India, the teak forests of British 
Burmah supplying by far the most valuable and most 
highly auprenieied timbers for that. purpose ; jungle 
wood was also extensively used, and even creosoted 
deal sleepers have been sent out from this country. 
The difficulties and expense -attending the efficient 
maintenance of permanent way in India, when laid with 
wooden sleepers, have led recently to a thorough in- 
vestigation of the whole subject, and to inquiries 
relative to the best means for remedying the existing 
defects. Cast-iron sleepers have already been pretty 
extensively introduced on several of the Indian lines 
of railway, and a comparison of the relative merits and 
cost of the two systems has led to some very interest- 
ing disclosures. From the several reports on this 
subject it appears that the climate of India is ex- 
cessively destructive to wooden sleepers, the alternate 
exposure to wet and heat, to which they are subjected 
—to say nothing of the destruction due to white ants 
—renders the life of such sleepers of but short 
duration, and we have instances given in which jungle- 
wood sleepers have been destroyed, and required 
renewal, within eight months of their being laid down, 
and before the line on which they were laid was opened 
for traffic. The teak-wood sleepers have been found 
to last, on an average, about five or -six years ; but in 
certain localities, such as the ghat region, the alternate 
excessive rains and hot sun must tell much even upon 
this class of sleeper, rendering its average duration 
considerably less than five years. Supposing, how- 
ever, that these were the best class of sleepers 
obtainable, there is but little prospect that the teak 
forests of India would be capable of maintaining the 
necessary supply for either the construction or main- 
tenance of Indian railways. The Singapoor teak 
sleepers are of better proportions than those cut from 
the Fndian forests, but their eost-is high, and, with any 
considerable increase in the demand. for them, the 
price would of course increase in a somewhat pro- 
portionate ratio. 

In actual use, permanent way laid with timber 
sleepers has been found more easy for travelling over, 
especially where the substratum is of rock or of any 
other hard and unyielding substance,. than iron 
sleepers ; but the rolling stock is more liable to injury 
through the breaking of the wooden sleeper, owing, in 
the first place, to the impossibility of testing, its sound- 
ness when iz situ, for the ends often remain perfectly 
sound, whilst the centre _ which is covered up, 
has completely rotted, and, secondly, to the constant 
washing away and subsidence of the embankment at 
the side where the chair and rail’ rest, so that when a 
train is passing over the line in the wet. season, the 
centre of the bank, and, of course, the centre of the 
wooden sleeper, becomes the fulcrum upon which the 
weight of the train is thrown, instead of resting, as it 
should do, on the side of the bank along the line of rail, 
and severalaccidents have beentraced to this very cause. 
With iron tie-rods this could nerdy ever occur, as 
they would easily cut down through the bank and pre- 
serve their position with respect to the pot-sleepers as 
the latter were forced down by the weight of the train. 
There is also another class of accident to which the 
wooden sleeper in India is liable, but. which could not 
happen to iron, and that is its ignition in the dry hot 
season, either owing to the hot ashes falling on it from 
the engines, or from trains catching fire when col- 
lisions occur, or sparks falling on the goods. Losses 
from the burning of sleepers, on the Great Indian 
Peninsula Railway, attributable to the second of these 
causes have been very considerable. 

The first cost of laying a line of railway with iron 
sleepers is considerably higher than when it is laid 
with wood, but the subsequent expense of maintenance 
and repairs is very sach lighter in the former than in 
the latter case. The deputy chief engineer of the 
Madras Railway recently gave it as his opinion that a 
road laid entirely with iron bore a very favourable 
comparison with one laid with good timber sleepers ; 
it requires a smaller number of men per mile to make 
od “slacks” and unevenness of surface, and, if 
provided with a tie-bar to each pair of pots, is less 
liable to irregularities of gauge. During the year 
1863, the cost of maintenance upon the north-west 
line (an iron road throughout), including the renewals 
of fractured pots, averaged rs..61 5 1)-per mile per 
mensem ; ali pte the fourth division of the south- 
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west line (a road laid entirely with timber sleepers), 
where there is less traffic’ than upon the north-west 
line, it averaged rs. 13269 per mile per mensem. 
From these figures it will be seen that upon:a:roaddaid 
with iron a saving can be effected, comparing*it‘with a 
wooden road, of 54 per cent. upon the cost-of main- 
tenance. “ie 

Beforeivon sleepers were laid down upon the south- 
west line, trains were on several occasions thrown off 
the rails, owing to the bursting out. of the wooden 
road; but-since iron has been so extensively employed 
there has been an entire immunity from such accidents. 

r vary as to the effect, on the rolling stocks 
of the several lines, of the different kinds of permanent 
way ; but, on the whole, they seem to lean rather in 
favour of the iron than of the wooden sleeper. The 
only argument guns the use of the latter class of 
sleeper seems to be that they are not suitable to any 
very high rate of speed; but this appears to us to be 
only a question of degree, and that bya careful sélec- 
tion of the quality of iron used, its durability 
under such circumstances need not be inferior to that 
of wood. 

If then scarcity of material for existing requirements 
is already beginning to be felt, so as to lead to the 
conclusion that the forests of India will never be able 
to meet the demands for a continuous supply of 
sleepers, how much more will that be the case when 
not only all the lines already constructed have been 
provided with a second line of rail, but some few 
thousands of additional miles of railway have been 
made? For it can never be supposed that a country 
of the extent, and with the ‘natural resources, of 
India can ever, for any length of time, rest satisfied 
with 5000 miles of railway—the extent at present 
sanctioned. In the face of all the above-stated facts 
as to the scarcity of proper timber for sleepers, and 
the general ‘stiperiority of iron for that purpose, there 
ont little doubt that iron is destined in this, as in 
many other cases, to take the place of wood. 








“THE CEYLON CABLE. 


A sUBMARINE cable uniting Ceylon with the main- 
land was in January successfully submerged under the 
superintendence of Lieutenant A. Stiffe, the engineer 
to the Indo-European telegraph, and commander of 
the Government 8. S. Amberwitch, from which ship 
the cable was payed out. Lieutenant-Colonel Glover, 
officiating director-general of telegraphs in India, was 
also present on board the Amberwitch. This is the first 
cable laid in which Hooper’s coreis solely employed. We 
say solely, because a cable has been laid across the Irish 
Channel in which one of the wires is insulated with 
Hooper’s material ; but this.Ceylon cable. is purely a 
Hooper’s core cable, and, being laid in a shallow sea in 
a tropical climate, will form an excellent further ex- 
periment as to the various qualities of Mr. Hooper’s 
combinations for insulating wires. The cable is 29 miles 
in length, and the core is protected with twelve No. 
6 iron wires, further protected from rust by L. Clark’s 
a py The core was manufactured at Hooper’s 
works at Mitcham, and the serving, iron wires, and 
Clark’s serving and compound applied at the works of 
the India-rubber, Gutta-percha, and Telegraphic Works 
Company (Messts. Silver and Co.), Silvertown. 

The passage round the Cape to Bombay has not, as 
indeed might have been guessed from previous ex- 
perience, in the least affected the high insulating 
qualities of this cable. A want of continuity had, 
indeed, occurred in the copper wire which Lieutenant 
Stiffe, who, in the absence of Mr. Hirz, the electrician, 
was in charge also of the electrical work, quickly 
eliminated ; but as regards the insulation, Lieutenant 
Stiffe, writing to a friend, states: “ What beautiful 
“core Hooper’s is! With this thirty miles there was 
“absolutely hardly any measurable leakage.” We 
must, however, here point out that although the con- 
ductive resistance of Hooper’s core is some 25 to 30 
times higher than that of gutta percha, it is with the 
reflecting . astatic agra na as perfected by Mr. 
Becker, and made by Elliot Brothers, perfectly easy to 
measure the leakage even on a length of a mile or 
half amile. With a length of thirty miles: there would, 
of course, be still less difficulty. These instruments 
ean, however, only be used on: shore, and no marine 
galvanometer has, as yet, been introduced which is of 
sufficient delicacy to measure accurately the leakage 
on even thirty miles of Hooper’s core, or, what would 
be about the same, the leakage on one mile of gutta- 
percha covered wire. This is a point which our elec- 
tricians ‘and Mr. Becker should see to. If Hooper’s 
core is to he used, as it undoubtedly will be, the test- 
ing instruments for sea use Must be redesigned, in the 


same way that those for the testing-room have been 
entirely remodelled to suit the requirements of this 
excellent material for the insulation of wires in tropical 
climates. aii ' 


er 


BLAST FURNACE’ SLAGS. 


THE cinders produced by the manufacture of hema- 
tite pig iron for the Bessemer process contain an un- 
usual amount of lime and other basic matter. At the 
Kirkless Hall Ironworks, at Wigan, the following 
composition has been found by analysis of the blast 
furnace slags. 








Silica eee eee eco 31.46 
Lime ~ 52. 
Aluminia ... 8.5 
Magnesia... aes 1.38 
Protoxide of iron ... eee 0.79 
Protoxide of manganese... 2.38 
Sulphide of calcium 2.96 


The appearance of this slag when fresh broken is 
somewhat similar to fractured wedgewood ; but when 
left exposed to the atmosphere, the slag turns into a 
fine white powder like plaster of paris or slacked lime. 
Mixed with sand and water it forms an excellent 
mortar for {building purposes, and it has, to a certain 
extent, the nature of hydraulic cements. The present 
value.of this material at the blast furnace is virtually 
below zero, since the ironmasters must at present pay 
for its removal. It is a matter of surprise that a 
material possessing properties so much wien in other 
substances should not find a useful application in any 
branch of manufacture. . Perhaps the fact of its com- 
paratively recent existence in the form and with all 
the ap Fr which it now possesses is the principal 
cause of its having not as yet found a market. It has 
often been proposed to make artificial stone from 
blast furnace cinders, but no great success has ever 
been attained with the glassy slags which are the 
usual products from blast furnaces, This precedence, 
however, should not be allowed to discourage experi- 
menting with the Bessemer iron cinders, since the 
character and chemical composition of the latter is 
totally different from that sort of slags which has been 
formerly operated upon. 








THE INSTITUTION OF CIVIL ENGINEERS. 
March 5, 1867. 
Joun Fowter, Esq., President, in the Chair. 


Tne paper read was “On the Working of Steep Gradients 
‘“and Sharp Curves on Railways,” by Captain i. W. Tyler, 
Assoc. Inst. C.E. 

It was remarked that the comparative terms, steep and sharp, 
had acquired at the present day a signification very different 
from what they conveyed to engineers a few years since. The 
locomotive engine had been gradually trained and adapted to 
gradients of 1 in 100, 1 in 50, 1 in 25, and 1 in 12, combined 
with curves of from 30 chains down to 15, 10, 5, and even 2 
chains radius ; and during all this progress, the result of so much 
labour and ingenuity, the system of bite, or adhesion, by plain 
surfaces had steadily triumphed as a means of converting steam 
power into tractive force. The coefficient of adhesion was 
always in the first instance under-estimated; and the central 
rail system, first patented by Mr. Vignoles (M. Inst. C.E.) and 
Mr. Ericsson, on the 7th of September, 1830, was intended to 
provide extra adhesion on what were now considered moderate 
gradients, in place, apparently, of the well-known rack-rail of 
Blenkinsop. 

In erry: heavy loads up gradients much less steep than 
several which had been worked, for a greater or less number of 
years, with engines of ordinary construction, a want of extra 
adhesion had been seriously felt, and various expedients had been 
resorted to for obtaining it. M. Flachat proposed, in construct- 
ing railways over the Alps, to utilise the adhesion not only ofall 
the wheels of the engine and tender, but also, by the use of 
additional cylinders, &c., to them, of all the vehicles composing 
a train. Mr. Sturrock had added cylinders and the necessary 
apparatus to the tenders, and employed them for some time as 
assistant engines on certain parts of the Great Northern Rail- 
way. M. Thouvenot, on the Continent, and Mr. Fairlie, in this 
country, combined two tank engines in one, placed, as it were, 
back to back, and united as to their boilers and fireboxes. 

In the ordinsry system of obtaining adhesion by bearing-wheels 
only, whether of an engine and tender, or of a double engine, or 
of two engines coupled together, the weight of the motive power 
required to be increased for a given amount of adhesion, in pro- 

rtion to the load or to the es apeny of the gradient. The 
imit of the gradient up which such an engine could take a load 
might roughly be defined by the coefficient allowed for adhesion. 
Supposing this to be one-tenth, then 1 in 10 was (omitting fric- 
tion) the gradient on which an engine might move itself, but on 
which no load could be taken. As on the railway over Mont 
Cenis, the adhesion might vary from one-sixth to one-twelfth, 
and as gradients were required of 1 in 12, it was necessary to 
adopt some other method than that of trusting to adhesion by 
bearing wheels; and having a high summit to surmount, it was 
of great importance, with reference to cost of working, to save 
weight in the engine as well as in the trains. By adopting the 

rinciple of horizontal wheels and a central rai’, Mr. Fell (Assoc. 
nst, C.E.) found the means of doubling the ad'nesion, at the same 
time that, by the use of steel, the engine was made lighter than 
it could otherwise haye been. This principle,was first tested, 





experimentally, on the Cromford aud High Peak Railway; and 





subsequently on a line, 1} mile in length, laid on the road over 
the Mont Cenis, with an average gradient of 1 in 13, containing 
curves with radii varying from 4 to 2 chains. The gau 
was 3 ft. 7 in, (1.10 métre), and the middle rail was laid 
on its side horizontally, at an elevation (to its centre) of 
7}in. above the bearing rails. The engine constructed specially 
for the Mont Cenis was partly of steel. Its weight was now 14 
tons, and its mean weight, when fully loaded with fuel and 
water, 17 tons, of which 2 tons 13 ewt. was for the machinery 
connected with the horizontal wheels, There were only two 
cylinders, each 15in. in diameter, with a length of stroke of 
16in., which worked both the four coupled horizontal and the 
four coupled vertical wheels, all 27 in. in diameter. The wheel 
base of the vertical wheels was 6ft. 10in., and that of the 
horizontal wheels was 2ft. 4 in. The pressure upon the hori- 
zontal wheels could be regulated by the engine-driver at pleasure 
from the foot-plate. ‘This pressure was applied through an iron 
shaft, connected by means of right and left-handed screws, with 
a beam on each side of the middle rail, and these beams acted 
upon volute springs, which pressed the horizontal wheels against 
that rail. The pressure employed during the experiments was 
from 24 to 3 tons on each horizontal wheel, or 10 tons alto- 
gether; but the pressure actually provided for, and which 
might, when necessary, be employed, was 6 tons upon each, or 
24 tons upon the four horizontal wheels. The vertical wheels 
were worked indirectly by piston rods from the front, and the 
horizontal wheels directly by piston rods from the back of the 
cylinders. The results of the different experiments on the Mont 
Cenis Experimental Railway were given in several tables, which 
showed that considerably more could be accomplished than had 
been proposed in the programme handed to the French and Ita- 
lian Governments. During the official trials, in the month of 
July, 1865, before the French, Italian, and Russian Government 
commissioners and others, with a load of 24 tons, exclusive of 
the engine, the distance run in fifteen trips was 51.040 kilo- 
metres (317 miles, nearly) at an average speed in ascending of 
10.704 kilometres (6.65 miles) per hour; while with a load of 
16 tons, the distance run in eight trips was 29.12 kilometres 
(18.09 —- at aspeed of 15.6 kilometres (10 miles nearly) 
per hour. During these twenty-three trips, the pressure of the 
steam increased 500 lb., or 21]b. on the average for each run. 
In the month of November, 1865, when some other trials were 
made, a maximum speed was attained of 12 kilometres (7.46 
miles) per hour, with a load of 24 tons, and of 18 kilometres 
(11.2 miles) per hour, with a load of 16 tons. As evidence of 
the power of the brakes, it was stated that when the ordinary 
and the central rail brakes were combined, with a gross load of 
41 tons, descending a gradient of 1 in 12, at a speed of about 
6 kilometres per hour, the train was stopped within 20 metres ; 
while, under similar circumstances, a gross load of 33 tons, at a 
speed of about 12 kilometres per hour, was stopped in 20 metres. 
It was remarked during the later trials, that the engine and 
train gained speed on the sharpest curves. This effect, so con- 
trary to general practice, was produced, partly by the action of 
the horizontal guide wheels, which kept the engine and the 
wagons in their proper positions, with respect to the rails, and 
partly to the fact that the gradients on the curves had been 
slightly eased, while the gradients on the straighter portions had 
been made proportionally steeper, with the intention of as nearly 
as possible balancing the resistances. : 

Another system for working steep inclines—that of Signor 
Agudio—had found support in Italy. In it two stationary 
engines were employed, one at the summit and the other at the 
bottom of an inclined plane, which acted upon the same double 
endless rope, kept stretched by a tension wagon hanging upon it 
ateach extremity. ‘This rope ran between the rails, and over 
two sets of wheels worked by the stationary engines, from which 
it received its movement by friction. It did not act directly 
upon the train, but was connected with an engine, called the 
“Jocomoteur funiculaire,” supported on a bogie frame at each 
end, and carrying a system of drums and wheels, by the action 
of which the required motive power was obtained indirectly by 
the moving rope. Experiments tried with this system on the 
Dusino incline between Turin and Genoa in August, 1863, ap- 
peared to have given great satisfaction to the Commissioners of 
the Royal Institute of Lombardy. But the author was inclined 
to think, that neither this system, nor any other yet developed, 
could compete with the central rail system for general traffic on 
gradients up to 1 in 10 or 1 in 12. : : : 

For mountain passes the author believed the middle rail 
system possessed great advantages. Besides being of service in 
the ascent, it afforded the means of employing pressure brakes, 
acting with any amount of force, to any number of vehicles, and 
thus rendered the descent safe, and supplied a remedy against 
bad consequences from a fracture of the couplings. It also pre- 
vented the engines, or any vehicles of the train that were sup- 
plied with guide-wheels, from leaving the line, from a defect in 
the permanent way or rolling stock. A country which required 
very steep gradients demanded also, in most cases, very sharp 
curves; and the central rail contributed to safety as much in 
respect to the latter as to the former. On the Mont Cenis 
Experimental Railway, the bearing-wheels of the engine left the 
rails on two occasions, and on both they were brought back to 
the rails by the guiding power of the central rail. As, however, 
in the course of about three months, the line was expected to be 
opened from Susa to Lanslebourg or Modane, and in from five to 
six months from the present time throughout its whole length 
of 48 miles between St. Michel de Maurienne and Susa, there 
would then be an opportunity of becoming better acquainted 
with this plan. 








Tue Souruern OurraLt Sewacu.—Mr. Thomas Ellis has 
made a second tender to the Metropolitan Board of Works for a 
concession of the sewage of the southern main drainage, to be 
taken at Crossness, aud carried fourteen miles through a brick 
culvert 11 ft. 6 in. in diameter, to near Gravesend, whence the 
sewage is to be pumped through 4 ft. 3in. iron mains to Shorne 
Hill, 280 ft. above the river, and distributed thence on rental 
over the farms below. Mr. Ellis calculates upon pumping 
94 millions cubic feet, or 268,000 tons, of sewage per twenty- 
four hours. Messrs. Ordish and Le Feuvre have made an ex- 
tended and favourable xeport upon this scheme. 
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THE NATURE OF MATTER. 

Tue old definitions of the nature of matter have now been 
long discredited, and views more profound and philosophical 
begin to prevail. At a meeting of the Edinburgh Royal Society 
held on the 18th February, Sir W. Thomson gave an account 
of Helmholt2’s discoveries in connexion with this subject, the 
leading points in which we subjoin: 

Professor Sir William Thomson on Vortex-atoms. 

Professor Sir William Thomson read an interesting communi- 
cation on “ Vortex-atoms,” of which we give the following ab- 
stract :—After noticing Helmholtz’s admirable discovery of the 
law of vortex motion in a perfect liquid, that is, in a probable 
finid perfectly destitute of viscosity (or fluid friction), Sir 
William said that this discovery inevitably suggests the idea 
that Helmholtz’s rings are the only true atoms. For the only 
pretext seeming to justify the monstrous tion of intinitel 
strong and infinitely rigid go of matter, the existence of 
which is asserted as a probable hypothesis by some of the greatest 
modern chemists in their rashly worded introductory statement, 
is that urged by Lucretius and adopted by Newton—that it 
seems necessary to account for the unalterable distinguishing 
qualities of different kinds of matter. But Helmholtz has proved 
an absolute unalterable quality in the motion of any portion of 
a perfect liquid, in which the peculiar motion which he calls 
“ wirbel-bewegung” has been once created. Thus, any portion 
of a perfect liquid which has “ wirbel-bewegung” has one re- 
commendation of Lucretius’ atoms—infinitely perennial specific 
quality. To generate or to destroy “ wirbel-bewegung” in 
a perfect fluid can only be an act of creative power. Lu- 
cretius’ atoms does not explain any of the properties of matter 
without attributing them to the atom itself. Thus the 
“clash of atoms,” as it has been well called, has been 
invoked by his modern followers to account for the 
elasticity of gases. Every other property of matter 
has similarly required an assumption of specific forces pertaining 
to the atom. Itisas easy (and as — po if not more so) to 
assume whatever specific forces may be required in any portion 
of matter which possesses the “wirbel-bewegung,” as in a 
solid indivisible piece of matter, and hence the Lucretius atom 
has no prima facie advantage over the Helmholtz atom. A 
magnificent display of smoke-rings, which he recently had the 
pleasure of witnessing in Professor Tait’s lecture room, dimi- 
nished by one the number of assumptions required to explain 
the properties of matter, on the hypothesis that all bodies are 
composed of vortex atoms in a perfect homogeneous — 
‘Two smoke-rings were frequently seen to bound obliquely from 
one another, shaking violently from the effects of the shock. 
The effect was very similar to that observable in two large 
india-rubber rings striking one another in the air. The elasti- 
city of each smoke-ring seemed no further from perfection than 
might be expected in a solid india-rubber ring of the same 
shape from what we know of the viscosity of india-rubber. Of 
course, this kinetic elasticity of form is perfect elasticity for 
vortex rings in a perfect liquid. This is at least as good a be- 
ginning as the “ clash of atoms” to account for the elasticity of 
gases. It seems most probable that the beautiful investigations 
of D. Bernouilli, Herapath, Joul, Krénig, Clausius, and Max- 
well, on the various thermo-dynamic properties of gases, may 
have all the positive assumptions they have been obliged to 
make as to mutual forces between two atoms, and kinetic energy 
acquired by individual atoms or molecules satisfied by vortex 
rings, without requiring any other property in the matter whose 
motion composes them than inertia and imcompressible occupa- 
tion of space. A full mathematical investigation of the} mutual 
action between two vortex rings of any given magnitudes and 
velocities, passing one another in any two lines, so directed that 
they never come nearer one another than a large multiple of 
the diameter of either, is a perfectly solvable mathematical 
problem; and the novelty of the circumstances contemplated 
»resents difficulties of an exciting character. Its solution will 
Sones the foundation of a aS oma new kenetic theory of gases. 
Another very interesting problem is presented by the mutual 
action between closely-packed vortex atoms. For the case of 
cubically-packed vortices he had succeeded in finding the solu- 
tion expressing the motion of every particle of the fluid. By 
considering the variation of kinetic energy due to any variation in 
the sides of one of the rectangular boundaries, its area remaining 
constant, he found the corresponding modulus of rigidity thus 
constituted. It was quite certain that closely-packed vortex 
atoms, even of different dimensions and configurations, must 
produce in the aggregate an elasticity agreeing with the elasti- 
city of real solids. Diagrams were shown to illustrate the 
knotted or knitted vortex atoms, the endless variety of which 
is infinitely more than sufficient to explain the varieties and 
allotropies of known simple bodies and their mutual affinities. 
It is to be remarked that tworing atoms linked together, or one 
knotted in any manner with its ends Vy - constitute a 
system which, however it may be altered in shape, can never 
deviate from its own peculiarity of multiple continuity, it being 
impossible for the matter in any line of vortex motion to go 
through the line of any other matter in such motion or any 
other part of its own line. In fact, a closed line of vortex 
matter is literally indivisable. 

Professor Thomson’s paper was illustrated by a series of ex- 
periments of smoke rings, which were very successful. 





GLascow WaTERWoRKs.—A meeting of the Glasgow Water 
Committee was held on March 4th, the lord provost presiding. 
‘The minutes of the sub-committee on Water and Works showed 
that the daily supply of water to the city during the fortnight 
ending 24th Debseary was no less than 26,900,000 galls. The 
treasurer reported that at 25th February his collection amounted 
to 80,8451, as against 77,2881. at the corresponding date in 
1866, showing an increase in favour of the present year of 
35571. 

BessEMER Steet PLANt.—Messrs. Collier and Co., of 
Manchester, are now making a steel tyre-rolling mill of the 
same pattern as the machines working at Penistone, and at the 
Manchester Steel and Plant Company's works, for the Lancas- 
shire Steel Company’s works at Gorton. They also make a 
large shearing machine for cutting steel plates, the same as 
the one recently illustrated in ENGrngEerine, for the same 
establishment, which is now completely laid out for the manu- 
facture of steel plates of all descriptions. 
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Mr. Joun Puiiures Surru, the secretary of the Hereford- 
shire Steam Cultivating, Thrashing, and General Implement 
Company (Limited), has designed and recently patented the 
arrangement of traction and steam ploughing-engine of which 
we now give engravings. Mr. Smith—like Messrs. Chaplin and 
Co., Mr. D. K. Clark, and some other engineers—has discarded 
the plan of fixing the cylinders, &c., of his engine to the boiler, 
and has provided an independent frame below, to which the 
cylinders and all the bearings for the gearing are secured. The 
crank-shaft extends laterally beyond the frame-plates, and 
carries at one end the chain-pinion, over which the pitch-chain 
for working the driving-wheels — and at the other end a 
pinion which gears into a spur-wheel fixed upon the shaft carry- 
ing the winding drums. The arrangement is such that the 
gearing is simplified as far as possible. The engine is carried 
upon three wheels—a pair of driving-wheels and a single wheel 
in front—the driving-wheels carrying their load through the in- 
tervention of springs. In order to prevent the engine from run- 
ning back in the event of the gearing giving way whilst the en- 
machine is working up an incline, Mr. Smith places on the 
driving axle a ratchet-wheel furnished with a pawl, which, when 
engaged with the ratchet-wheel, prevents the axle from running 
backwards. When the engine has to be backed, this pawl is of 
course lifted out of gear. If thought necessary, a pair of ratchet- 
wheels may be fixed on the driving axle side ! side, one 
of them being available when the engine is moving forward and 
the other when it is being backed. Another arrangement of 
stop gear for preventing the engine from running away in the 
event of the failure of the machinery consists of a stop which 
can, by means of a lever, be thrown into gear with notches in 
disc fixed on the driving axle. 

Tae Improvep [npusrriAL Dwe_tincs Company.—The 
object of this journal, and the pressure upon our space, do not 
permit of our entering, as fully as we could wish, upon the 
merits of The Improved Industrial Dwellings Company, which 
has now a capital of 250,000/., and which has put up several 
excellent blocks of buildings, containing each from 20 to 104 
tenements, in various parts of London. The company has been 
most prosperous, and its operations are to be greatly enlarged. 
Its direction includes Mr. Alderman Waterlow, as chairman, 
Assistant-Judge Bodkin, Mr. Alderman Finnis, the Right Hon- 
curable G. J. Goschen, Mr. Samuel Morley, and others. Those 
especially interested in the subject should apply to the secretary, 
Mr. J. Aldous Mays, 2 West-street, Finsbury-circus, E.C., for 
further particulars. 

Proressor Bacue.—Professor Alexander D. Bache, Super- 
intendent of the United States Coast Survey from 1843 to the 
time of his death, died at Newport, Rhode Island, U.S., on the 
17th ult. He was a great-grandson of Dr. Benjamin Franklin, 
and was an able military engineer. His organisation of the 
United States Coast Survey was the great work of his life, and 
has made bis name known throughout Europe. The American 
Army and Navy Journal says of him: ‘ His efforts were never 
properly supported by Congress, but they were always so untir- 
ing, so true in their scientific purpose, so unselfish, and so able, 
that they could not fail to be successful in giving dignity and 
usefulness to the Coast Survey, and in extending and perpetuat- 
ing his name as a man of science.” 





Borter Insurance. The report for the year 1866 of Mr. 
Robert B. Longridge, the chief engineer to the Boiler Insurance 
and Steam Power Company (Limited), is now before us. It 
appears that during the past year the officers of the company 
made 25,990 “ ordinary ” inspections, and, in addition to these, 
708 boilers were examined internally, and 3175 thoroughly; 
527 engines were also inspected and indicated. The report con- 
tains anaccount of some of the principal explosions which 
occurred during the last year, and is illustrated by photographs 
of some of the exploded boilers. Photographs are also given of 
some details of construction which gave rise to failure, and 
which show the most culpable negligence. Amongst these is a 
view of a plate which had been used in repairing a flue, and in 
which, the holes having been wrongly punched, the “ burrs ” had 
been replaced and fresh holes punched close by, and indeed run- 
ing into the old holes, the defects being concealed by making 
the rivets with large heads. We hope, next week, to publish the 
particulars of a number of boiler explosions as given in the re- 
port of another boiler inspection company. 

New Rartway Guipes.—The supposed terrors attending the 
use of ‘* Bradshaw ” and the ordinary railway guides have led to 
the publication of the prospectus of a new set of “popular” guides, 
of which two—those for the South-Eastern and London, 
Chatham, and Dover railways—are to be ready by the 1st of 
April. The main feature of the new guides is that the times 
of arrival and departure of each train at the stations on the 
main line are given continuously one below the other, the times 
for the branch lines being given separately in the lower portion 
of each table, and each branch line being referred to by a letter 
placed in the main line table against the name of each junction 
station. This arrangement certainly makes a very clear table, 
but we think that the difficulties attending the use of the ordi- 
nary tables are more imaginary than real. 

An Amenican Locomorive.—The outside-cylinder engine 
sent by the New Jersey Locomotive and Machine Works, of 
Paterson, New Jersey, U.S., to the Paris Exhibition has its 
boiler-barrel and straight chimney cased in polished German 
silver. The bogie-frames of the tender, and which are for out- 
side journals, are brightly polished. The American makers of 
this showy machine would, perhaps, be surprised to learn that 
the lead-colour with which Messrs. Beyer, Peacock and Co.’s 
engine was finished for the International Exhibition of 1862 
was universally admired. 

An AMERICAN ENGINEER.—The Honourable William J. 
McAlpine, of New York, was elected a member of the Institu- 
tion of Civil Engineers on Tuesday evening. Mr. McAlpine 
was the engineer of the fine graving dock at the United States 
dockyard at Brooklyn, and he was afterwards engineer to the 
State of New York and President of the State Board of Rail- 
way Commissioners. He has also filled the offices of vice- 
president and general manager of three of the leading lines ot 
railway in America—the Erie, Galena and Chicago, and’ Ohio 
and Mississippi. = 

AMERICAN Prices.—For 175,000 new sleepers for replaiting 
an American railway :the estimate is 50 cents each, in currency, 
equal to about Is. 5d. in silver. The cost of distributing and 
laying sleepers it estimated 5 cents each in currency. One 
hundred thousand cubic yar ballast is estimated at 60 cents 
per cubic yard. 
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ANNEXED we represent the details of construction of the 
steam-engine piston adopted by Messrs. W. and J. Galloway and 
Sons, of Manchester, for the larger sizes of their engines. This 
piston, although no novelty, has the advantage of having worked 
successfully in practice for some time. It is made of cast iron 
in two parts, between which the metallic packing is inserted. 
This packing consists of three cast-iron rings turned so as to 
form the sections shown in Fig. 1, and marked A, B,C. The 
outer rings, B and C, are turned ¥; in. larger than the diameter 
of the bore of the cylinder, and are then split; whilst the innez 
or “spring ring,” A, is turned at its largest diameter to the 
exact size of the cylinder bore, and is not split. When the 
piston is put together, and after it has been inserted into the 
cylinder, it is tightened up by means of the screws all round its 
circumference, the wedge action of the outer rings compressing 
the spring ring so as to reduce it in diameter, as shown in the 
figure, at the same time the outer rings are pressed against the 
side of the cylinder in an equal and uniform manner all round 
its circumference without requiring the action of a steel spring, 
or any other appliance liable to get out of order, for keeping 
them tight. At the place where the outer rings are split, a 
small tongue, D, Fig. 2, is inserted to prevent the steam pass- 
ing. When worn, the packing rings can be tightened up by 
means of the screws, m,m, without taking the piston out of the 
cylinder, and without removing the eylinder cover. The pair 
of engines sent by Messrs. Galloway and Sons to the Paris 
Exhibition are fitted with pistons of this kind. 








NAMES OF MECHANICAL APPLIANCES. 

Tue selection of suitable names for new mechanical devices is 
sometimes a difficulty to inventors. New words are often coined 
from Latin and Greek roots; but these, though often eupho- 
nious and high-sounding, are seldom long retained. The best 
names, and those which seem to stick to the devices for which 
they are adopted, are those which denote familiar objects in 
animated nature, more especially if they express or give some 
dea of the characteristics of the article to which they are ap- 
plied. In illustration of this, we may refer to the names by 
which some of the commonest machines and mechanical devices 
have long been known, many of them from time immemorial. 

The term dog is commouly applied to all devices which bite, 
or take hold of, and give motion to materials. Thus we have 
the planing machine dog, the feeding dog of sewing-machines, 
the fathe dog, &c. Again, there are numerous applications of 
the term horse, which, it is needless to enumerate, for devices 


which carry or support various articles. The word jack is also | pea 


more or less significantly used for many contrivances—as lifting 

jack, spinning jack; and the term mule denotes the carriage 
employed in one kind of spinning-frame, to run back and forth 
with the spindles. We never have discovered the —_——. 
ness of the term donkey engine, though it is universally adopted 
for engines of a certain class; but that the term camel, applied 
to floats used for raising sunken ships and carrying them over 
shoals, is suitable cannot be denied. 

The thread of a screw is not inappropriately spoken of as a 
worm, nor is the character of a small round file unsuitably 
characterised by the adjective rat-tail. We can conceive of no 
better term than spider, commonly applied to a hub or boss 
with radiating arms, but without a rim; nor any better term 
than fly-wheel, commonly applied to the regulating wheels of 
machinery. One of the most appro riate terms we have ever 
known was grasshopper engine applied to one of the earlier forms 
of the beam engine now obsolete, and which, while in operation, 
bore a striking resemblance to that lively insect. = 

In England a small form of punching machine is aptly 








characterised by the appellative punching bear, from its slow 
and powerful pressure. The fitness of the term crab, used in 
that country for a small windlass, may be questioned, though 
we cannot think of a better one. ‘There can, however, so far as 
form is considered, be no more expressive name than goose- 
neck, used wherever the English language is spoken for the 
curved and taper outlet-pipe of a still: and the term crane, by 
a similar analogy of form, serves well to indicate a common kind 
of hoisting machine. Cock is perhaps not now so good a name 
for a faucet as in old times, when that contrivance was com- 
monly ornamented in semblance of the male gallinaceous bird, 
but the same term is now very aptly used for the hammer of a 
fire-arm; and with similar aptness the upward projection of 
that hammer is called the pin 9 

We are not able to divine the origin of the term monkey- 
wrench applied to adjustible wrenches, but yet the term ex- 
presses the general handiness and adaptability to various circum- 
stances and positions which that implement possesses, and which 
characterise the quadrumanous animals. We can only account 
for the use of the name cat-head, used to denote the appliances 
provided at the bows of vessels for securing the anchors, from 
the fact that it has been and is still the custom to ornament 
the ends of those appliances with representations of the heads 
of animals of the feline race; but it cannot be asserted that any 
more expressive name could be used for the hog-braces of our 
river steamers, resembling in profile as they do the backs of the 
most numerous species of the pachydermatous animals. 

There are, doubtless, many other mechanical devices and 
appliances having more or less expressive names of the same 
kind. We have only mentioned such as we have recollected 
without research. While closing up the subject we call to mind 
the fish-joint and the frog, known to everybody conversant with 
railway matters. We do not mean to say that the two last- 
mentioned terms are expressive either of form or function, but 
they are merely additional illustrations of zoological names in 
mechanics. We will, however, say in conclusion that when any 
tool, machine, or device is known by such a name, it is seldom 
known by any other, while there are many common mechanical 
devices known by other names which can hardly be said to have 
any fixed name at all, being called by different names in dif- 
ferent localities and even in different shops.—American 
Artisan. 








Tue Maeyeric Anti-Incrustator.—The engineer of one 
of the principal works in America writes us as follows:—“ I 
have heard of one case where the magnetic anti-incrustator ap- 
ared to work well at first, that is, it removed old scale, but 
after that was done new scale began to form and, I am told, 
keeps forming as though no apparatus was there, and this in 
spite of the introduction of an rditional or more powerful set 
of magnets. From these facts, I am led to infer that the 
battery should be reversed frequently; that is, where scale de- 
posits with positive electricity, then negative must be used to 
break it up, and where scale deposits with negative electricity 
then positive must be used to break it up. I may be wrong as 
to my opinion, but as to the facts mentioned I believe there is 
no question.” 

Tue Pneumatic Ratway.—It is earnestly to be hoped that 
the Waterloo and Whitehall Railway will be saved by prompt 
subscriptions to its preference capital. About 55,000/. have been 
expended — tie works, and the total cost will'be 120,000/. 
Three lengths of the tube are already complete or weil advanced, 
and Messrs. Samuda and Brassey have offered to lay them and 
open a passage through them for 56,0001. When complete, the 
trains are to make the run of five furlongs in two minutes, and 
to start every six minutes from either end. 





THE 3-FEET 6-INCH RAILWAY GAUGE. 
To THE Epiror or ENGINEERING. 


Sir,—By request of my friend Mr. C. Pihl, chief engineer 
of the Norwegian Government railways, I beg to hand you the 
enclosed paper on the 3 ft. 6 in. railway gauge, and knowing well 
the trustworthiness of his practical experience, I have no doubt 
that by inserting it in your valuable periodical much additional 
light would be thrown on the question to which it relates. 

I remain, Sir, 
Your obedient Servant, 
W. Torrtiz, 
Royal Swedish and Norwegian Consulate-General, 
London, March 7, 1867. 


Srr,—In EnGrneeRrno, of 4th January, I find, in an article 
headed ‘Railways in Lilliput,” views, with regard to the 
3 ft. 6 in. gauge railway system (as carried out in Queensland, 
India, and Norway), which are so much at variance with the 
experience gained in this country, where railways of this de- 
scription have been in full operation ‘since 1861, that you will 
allow me, no doubt, as the engineer of the lines, to make a few 
remarks, which may possibly be acceptable to those of your 
readers who feel interested in this matter. 

In your article you ask what is to compensate for the mani- 
fest disadvantages of the 3 ft. 6 in, gauge, and for an answer 
refer to a letter which Mr. Wm. T. Doyne, Memb. Inst. C.E., 
has lately published in Queensland, in which he says he con- 
siders that the safe maximum speed on the 3ft. 6 in. gauge 
cannot exceed ten or, at most, twelve miles an hour, and that, 
although he has travelled twenty-two miles an hour on this 
gauge, he doubts whether the working stock would admit of it, 
except in the case of the engix srunning down steep gradients ; 
and he states that he would f4] more at his ease on a line of 
ordinary gauge at fifty miles an hour. He further says; “In 
“ Queensland the features of .ne country enforce the use of five- 
“chain curves, and consequently a 3 ft. Gin. gauge.” On this 
‘you make the following remarks: “ Before engineers inflict a 
‘twholly insufficient gauge upon the railway system of a colony, 
“they should first ascertain whether, even with curves of mini- 
“mum radii, rolling-stock cannot be constructed to work them 
‘upon the ordinary gauge ;” and, in concluding your article, you 
say that the same remarks apply to India and Norway. 

With regard to the information received from, and opinions 
formed on, the Queensland Railway it is not for me to make 
any remark, except when they affect the system, and are at 
variance with facts gained by experience. My intentions are 
not, however, to enter into any polemical discussion, as the 
4 ft. 8, in. as well as the 3 ft. 6 in. gauge systems have been 
in operation here for many years. There is no doubt or un- 
certainty with us about the question at issue; and I will, there- 
fore, merely give facts and results as sentry to the in- 
formation you are already in possession of from Queensland, and 
which may be of interest to those who wish to investigate the 
subject. 

When it is said that the adoption of the narrow gauge has 
been enforced by the necessity for sharp curves, the conjecture 
is not quite in accordance with the facts of the case here, as we 
have hitherto been able to avoid curves of less then 11 chains, 
With us it has been a question of providing a railway commu- 
nication at a comparatively small cost in a country of large 
extent, with little traffic and limited resources ; and although the 
greater facility of traversing sharp curves is a decided and no 
unimportant advantage to be gained by the use of the small 
gauge, this consideration has not enforced its adoption here. It 
has been in this case the choice between a cheap and efficient 
railway or none. 

With what success these lines have been carried out we shall 
see. I will now give the cost of three separate railways, which 
I built at the same time, under equal circumstances, and with 
the same views as to economy and efficiency; the one line, the 
Kongsvinger line, of 4 ft. 8% in. gauge, with a length of fifty-six 
miles, has cost 6350/. per mile, including stations and rolling 
stock, but no workshops; the Hamar-Elverum line, of 3 ft. 6 in. 
gauge, and twenty-four miles only, has cost 31427. per mile, in- 
cluding stations, rolling-stock, and smali workshops; the third 
line, the Throndhjem-Stéren Railway, also of 3 ft. 6 in. gauge, 
and thirty-one and a half miles long, has cost 5300/., including 
everything. At the present time there are fifty-six miles more 
(the Dramman-Randsfjord Railway, of the same narrow gauge) 
under construction, the half of which is temporarily opened for 
traffic. This line is calculated at 4563/. per mile, and for this 
sum I have no doubt it will be completed. On the two last- 
named lines the works are comparatively very heavy; the 
country which we have had to go through has been difficult to 
deal with, and necessitated many extensive works, such as 
cuttings (to a great extent in hard rock), frequent bridges and 
viaducts, some of timber and some of iron, several exceeding 
70 ft. in height and of considerable lengths. Besides these, 
there are extensive and comparatively costly stone works along 
the declivities by the side of the rivers and hills. 

The regular trains are run here at 14 miles an hour including 
stoppages, or 16 to 20 miles between stations, the very same 
speed at which the mixed trains run on’ the 4ft. 8} in. gauge 
here. Asto the safety of fast-running, engines and carriages 
appear to run as safely and steadily at 30 miles an hour on the 
3 ft. 6 in. gauge as they do on one of 4ft. 8} in., and I have run 
the very engine illustrated in your journal of 21st December 
last at upwards of 40 miles an hour, with as much feeling of 
ease and security as I have felt when running any engine on a 
broader gauge. The engines, as well as the rest of the rolling 
stock, are constructed with an angle of stability fully as great 
as in rolling stock for an ordinary gauge, this with a sufficient 
minimum load on the axle, being the principal condition for 
stability, leaves the gauge as a factor of practically small im- 
portance in limiting the speed. The — stock, when sub- 
stantially and judiciously constructed, is as durable in one case 
as in the other. In stating these facts it is not my intention to 
advocate as high a speed on these lines with light engines of 
only 3 ft. to 3tt. 9in. driving wheels, as on lines of a broader 
gauge ; they are not designed for high speed, but to suit circum- 
stances where this is of a secondary consideration. 
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“ ENGINEERING. 





When the difficulties in the construction of an efficient rolling 
stock for this gauge have been satisfactorily overcome, the one 
gauge being as empirical as the other, it then becomes in my 
opinion the duty of the engineer to decide which gauge is best 
adapted to the requirements of the country. If the 4 ft. 84 in. 
gauge is sufficient for a country with vast traffic and ample 
resources, the 3 ft. Gin. gauge may be all that is required in 
less favourably situated. Should, however, that fortunate 

time arrive (say in the course of fifteen to twenty years), when 
the traffic has developed itself to such an extent that the line, as 
originally constructed, proves insufficient, then I believe that a 
double line would naturally suggest itself as meeting the re- 
uirements of increased traffic in every way better than a single 
line of wider gauge. The cost of the addition would, based 
upon calculations made for this purpose, be rather more than 
50 per cent. (without much variation) of the original cost of 
the line proper, stations and rolling stock not included, and the 
total of this double line would then cost about the same as the 
single 4 ft. 84 in. would originally have cost. I can, therefore, 
not see the necessity or justice of having the gauge wider to 
suit increasing demands in the one case rather than in the other, 
as long as there is the same facility of adding proportionally to 
the working power, There is certainly a greater difference in 
the producing capabilities or the traffic of the various countries 
than there is here in the gauges. What may befit one country, 
is therefore not in place in another, and it therefore is necessary 
here, as elsewhere, to adapt the means to theend. The amount 
of interest on the difference in the original outlay between the 
two lines would consequently have been lost during the assumed 
riod, besides the excess of expense of keeping up the wider 


ine. 

In proof of the slight difference in the cost of the two systems, 
there bas been adduced the amount of earthwork in a bank 50 ft. 
high, the formation width of which has been set down at 14 ft. 
in one case and 12 ft. inthe other. This I cannot consider fair. 
The formation width for the line of 4 ft. 84 in. gauge is generally 
from 15 ft. to 18ft., say 164 ft.on an average (it is here 18 ft.), 
and for the 3 ft. Gin. gauge it is here 12ft. Gin. (The reason 
why the latter is reduced so much, I suppose, is obvious.) The 
average height of the banks and cuttings on the narrower gauge 
is less than on the broad, owing to the greater facility of adapta- 
tion to the country. With us the height is 10 ft., whereas, had 
the broader gauge been adopted, it would have been 12 ft. to 
14ft., say 13 ft. This would make, with the same slope as in 
your example, the proportion as 225 to 383}, or nearly as 4 to 7 
instead of 31 to 32 as stated. You have, however, used the 
slope 1 to 1, which would make my figures less favourable than 
the above. 

I find that I have already gone more at length into this dis- 
cussion than was my intention, and am prepared for doubts 
being entertained as to the correctness of the conclusions which 
I arrived at from the facts here set forth. 

Of many to whom the subject may be of real importance, 
few will probably be able personally to study the subject on the 
spot in India and Queensland ; but with the present easy com- 
munication between England and this country, any one willing 
to devote nine or ten days to the purpose may convetiently see 
and judge for himself; and I can assure all such visitors that 
they will meet with every facility for vbtaining ail the inform- 
ation they may desire. 

Iam, Sir, 
Yours respectfully, 
C. Pu. 


Christiania, February 25, 1867. 


HYDRAULIC CYLINDERS. 
To Tue Eprror or ENGINEERING. 


Sir,—With reference to your article on “ hydraulic cylinders,” 
it may interest you to know that we have just made a cylinder 
for a hydro-extracting press in our M‘Haffie’s metal of the fol- 
lowing dimensions: 2 ft. 10 in, long by 14 in. inside diameter, 
and 2} in. thick. It has been tested to three tons per squara 
inch without showing the slightest symptom of “sweating.” 
Its weight is about 12} ewt. The makers of this press, in using 
ordinary «ast iron, would have made the cylinder 8} in. thick, 
the weight of which would be about three tons, or quite four 
times that of our cylinder, while the first cost of the latter, from 
the great difference in weight, is rather less. 

We may mention that a small cylinder we made for the con- 
structors of this press to test was burst by them at a pressure 
of 43 tons to the square inch. It was 6 in. inside diameter and 
; in. thick, the dimensions having been specified by them- 
selves. 

We are, Sir, yours truly, 
M‘Harrir, Forsytu AND MILLER, 

Glasgow, March 6, 1867. 


WROUGHT-IRON WATER-MAINS. 
To tHe Eprror or ENGINcERING. 


Sir,—I have read, in your issue of the Ist instant, the letter 
of Messrs. Hemans and Hassard. I beg respectfully to suggest 
to those gentlemen, through your columns, the economy of 
making their large malleable iron-plate aqueduct entirely with- 
out flange or other bolted joints, but to ot the pipe continuous 
across a valley from summit to summit, with a proper manhole 
and dome at each, the former to afford access to the main, the 
latter to act as an air-cushion and escape-valve to meet irregu- 
larities of pressure. The economy will be best secured by making 
the pipe with overlap joints, both longitudinal and transverse, 
the inner edge of the plate in the latter joint always pointing in 
the direction of the flow would offer no appreciable resistance 
thereto. I am quite aware of the affinity that exists between 
Portland cement of recent manufacture, and believe the use of 
the overlapped joints would tend very greatly to the durability 
of the internal lining of cement by extending the surface for its 
attachment. I am, Sir, 

Your constant Reader, 


CREOSOTED TIMBER. 
To THe Eprror or ENGINEERING. 
Srmr,—In your last impression, in noticing the death of Mr. 
John Bethell, you make some remarks on the Preserving of 
Wood by Creosote, which, in our opinion, are calculated to mis- 
lead your readers. We must be allowed to join issue with you, 
and array facts against mere assertions. You say that creosot- 
ing “renders timber brittle.” Asan answer to this, and also 
to what is said in reference to the value of the process as to du- 
rability, we beg to give you copy of a letter from Mr. Summer- 
son, Inspector, Stockton and Darlington Railway, who is well 
known as having perhaps a larger experience in matters of 
creosoting than any other person in connexion with railways: 

“ April 14, 1859. 
“ GentTLeEMEN,—I have forwarded per rail to Sunderland 
station a piece of a creosoted yellow pine railway block which 
has been lying in the ground since August, 1841. It seems to 
me as sound as when first laid down; in fact, I have satisfied 
myself on that point, for I have tested a piece an inch square 
against a new piece of the same kind of timber, and find the 
creosoted piece quite’as strong. I think this specimen sufficient 
proof of the efficacy of creosote as a preservative, and I know 
from experience that the same kind of timber laid down in its 
natural state won't last more than six years, 
“Tam, &e. 
“ Tnomas SumMeErsoN.”’ 
Further, we give you copy of a letter from J. W. Pease, 
Esq., relating to creosoted props in coal mines: 
“CreosoreD TIMBER. 
* Darlington, March 12, 1859, 
“ Respecrep Frrenps,—The best testinonial [ can send is a 
piece of pit-prop, fifteen years in South Durham colliery, which 
I now send by parcel. On the other side is the overman’s letter 
relating to this specimen. 
“Tam, &e. 
“J. W. PEAsE.” 
“To J. W. Pease, Esq. 
**South Durham Colliery, March 5, 1859, 
“ Dear Sir,—l beg to state in reply to your note, that the 
creosoted props put in February 1844 are still standing, and, 
to all appearances, are as sound as whien put in fifteen years ago. 
We put in props of the same sort of timber, uncreosoted, in the 
same place, which do not last more than from six to nine 
months until they are to renew. 
“Tam, &e., 
*“*ApAmM Hackwortn, Overman.” 
Creosoting has been in use for some twenty-eight years past, 
and although very inferior timber has, in many instances, been 
used, not a single case of decay has come to our knowledge. 
So satisfied are we that creosoting, when thoroughly done, is 
a complete preservative that we never object to guarantee the 
soundness of timber for twenty years, even where unpreserved 
timber (especially in mines) is known to decay in a few months. 
In justice to those engaged in the creosoting trade, as well as 
for the satisfaction of those who have spent large sums of money 
over the process, we trust you will not refuse us the privilege of 
occupying so large a portion of your valuable space, 
We are, Sir, 
Your obedient Servants, 
ARMSTRONG AND ForsTER. 
17, North Bridge-streeet, Sunderland, March 6, 1867. 
P.S.—We will be happy to supply any information you may 
require in relation to timber-preserving.—A. ANb F. 

We are quite ready to accept the issue raised by our corre- 
spondents as to facts, and also to join issue with them as to the 
point of grammar involved in addressing this journal as The 
ENGINEERING, a solecism which we have, however, corrected. 
Creosoted timber has been found by many engineers to be more 
brittle than the same timber when new and uncreosoted. At 
Lowestoft, creosoted piles broke in driving, like carrots, and 
although more durable bridge timbers, prepared in this way are 
uot as strong as when employed in their natural state.—Ep. E. ] 


THE AMALGAMATED ENGINEERS. 
To Tue Epiror or ENGINEERING. 

Sir,—I cannot commence without apologising for my last, 
because I think that I was too hasty in jumping to the conclu- 
sion that you were wrong in your remarks on the doings of the 
Amalgamated Society of Engineers, with regard to piecework 
and apprentices. You say that you have seen letters which 
were addressed to one of the largest employers in the North, 
confirming all you have said on the subject, and I am sorry to 
say I feel bound to believe it, and give you all credit for expos- 
ing such absurd notions, notions opposed to all the rules of com- 
mon sense; and laws of political economy. But I still affirm 
that the rules of the society give them no power to do these 
things, and it is too bad for Mr. Allan and other leaders of the 
society to encourage such wicked and fossilified ideas, because 
it is by the printed rules of a society that men form their 
opinion of it previous to joining. Such was the case with my- 
self, and at that time I was fully in the belief that it was com- 
letely a benefit society ; and to show that I was justified in that 
belief, I send you a copy of the rules. I may draw your atten- 
tion to the second clause of the eighth rule, about the duties of 
district committees: “They shall watch over the interests of 
“the trade, and transact such business as affects the district 
“ generally.” That appears to me to be the only objectionable 
part of the rules; for these committees are generally made up 
of a lot of busybodies who elect each other, and, in most cases, 
are men possessed of more impudence than brains. Since | 
last wrote to you, I have made a closer investigation into the 
matter, and, by examining the last “ abstract report” of the 
society, I find everything. confirmed you have stated so forcibly 
in your paper. I likewise send you the report, so that you may 
be in a position to expose the whole affair, In a paragraph at 
page 192 of last number of ENGINEERING you say: “ There 
‘are constant cases in which men who have belonged for years 
“ to ‘societies,’ and who have paid in, in the aggregate, consider- 
‘*able sums, are told that if they do not follow the commands of 





“in case of sickness, and that nothing will be given to their 
“families in the event of death,” or, in other words, expelled, 
Sir, that is a fact, of which I can bear evidence, exem 
my own case. 
made a demand last year for an advance of 3s. per week, which 
the masters at first refused ; but afterwards offered to 
those they thought deserving of it, and to advance 

according to their merits. To this the men would not agree, and 
after a good deal of negotiation, the masters agreed 

advance asked for ; but they would be obliged to pay 
ber of the hands, and, amongst others, some of the men who 
formed the deputation. 
I raised my voice against it, I was threatened with expulsion, 
and obliged, sorely against my will, to follow the rabble. 
not enter into the history of that little strike; in its results it 
was, like most strikes, ruinous to those engaged in it; and those 
who were most against ny opinion at the time 
it was a false move. 
upon your valuable time and space, 
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The result was a strike, and, because 


I need 
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thus intruding 


I am, Yours respectfully, 
VULCAN. 


Hoping to be excused for 


Liverpool, March 4, 1867. 





To rut Eprror or ENGINEERING. 
Srr,—In support of your statement, and in reply to ‘* Vul- 


can,” I beg to furnish you with a case just come under my own 


notice. A. B. has been employed as forge smith in a large firm 
in Blackfriars for the last fourteen years, and during the whole 
of that time he has been employed on “ piece-work.” About a 
month ago he was summoned to attend the branch society, and 
ordered to cease ‘* piece-work” or be dismissed from the society. 
He informed his employers, and, as I think, they very wisely re- 
fused to be dictated to by any society, and they refused to em- 
ploy this old and valued servant except on “ piece-work.” He 
is now out of work, and wrote me yesterday that he could not 


get work in London. Surely this is tyranny. I can supply 
“ Vulcan” with full particulars. 
D. W. 


Nine Elms, March 6, 1867. 
[The writer of the above letter is a gentleman who is a very 
large employer of labour in London, and he is one who, from 
his position, has ample opportunities of noticing the working of 
* societies.” —Ep. E 
STRAIN 
To tHe Eprror or ENGINKERING. 
Srr,—I am reluctant to trouble you with another letter on 
this subject, but your correspondent, J. S. B., has written a very 
lengthy letter to prove a very simple thing, and has failed, I 
think, to draw the proper conclusion from his own results. I 
will not follow his reasoning, as I shall deduce his results more 
simply from the experiences which I gave in my very first letter. 
I there proved that when half the thrust from the opposite gate 
is borne by the compressed and half by the extended side of the 
horizontal girders, or cross-piece, the greatest compression at the 
centre will be 
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where P is the whole fluid pressure on the girder, / its eflective 
length, d its effective depth, and @ the inclination of the lock- 
gate to the chord line. 
Now, under the assumed conditions of strain, the most 
economical value of d will be that which makes the tension 
vanish, 
on ee 2 
Therefore putting éa=T cot. d=0, 
Or 


we find d= . tan. dp, 
This is the result which J. S. B. obtains under the form: 


r V/ atr 
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r 
for =:~/a?+-r*, and tan. o= 7: 

Again, on the supposition that the gate is so constructed that 
the whole thrust is borne on the side of the girder subject to 
tension, and just balances that tension, we have 

> 


P 
= — cot. b=0; 


8d 
and therefore d=! tan. op. 


This is identical with J. S. B.’s second result, a result which 
he says gives “the most economical depth for properly con- 
“ structed gates.” As he is speaking of straight gates, this 
conclusion is not correct, as I shall presently show. Now, if we 
examine the girder required in this construction, we shall find 
that at the centre the thrust is borne by the outer half of the 
transverse section, the inner half being subject to no strain, and 
that at the ends the reverse is the case. In fact, the strain 
passes through the girder in a curve, as shown in the shaded 
portion of the figure, and half the material is wasted. 

The obvious conclusion is that the full economy sought cannot 
be obtained in a straight gate, but requires that the gate should 
be curved, and then the proper effective rise of the curved rib 


is 7 tan. @ But, to obtain the greatest economy in a straight 


gate, we must give such a value to d as shall make the thrust 
from the opposite gate twice the strain of tension or compres- 
sion at the centre due to the fluid pressure, and this thrust must 
pass through the side subject to tension. This condition gives 

2 
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and therefore d = U tan. d. 
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In this construction, the girder will act entirely as a 








A Mrnine ENGINEER. 


March 4, 1867. 


“their leaders, they will be deprived of all share of the funds 
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Strut, the thrust being distributed over the whole section; and 
since the total thrust is the same as before, being that due to the 
opposite gate, and the least possible, the sectional area — 
for this girder is only half that required for the other. How- 
ever, the gate will evidently be stiffer and stronger as well as 
lighter, and this is the most economical construction for a 
straight gate. ee 

If it be objected that the increased thickness of the gate is 
inconvenient, that is only another argument against the use of 
straight gates for large spans, I must now say a few words in 
reply to your correspondent, the “ Trinity B.A.,” who accuses 


me of a misstatement in saying that the simple rule (@ = @). 


which I deduced for the direction of the thrust of the lock-gate 
upon the lock-wall did not appear in your dent's 
letter, and, to prove his _ he quotes these words Mr, 
Williams’s letter: “ We have / clthe resultant of g h and g ¢ equal 
“to and in the direction of the thrust of the gate or 
“line of atest force.” What is there in this to show 
that the angle which / c makes with the lock-gate is equal to that 
which the lock-gate makes with bc, the chord line? No doubt 
this result may be deduced from Mr. Williams's a by any 
one who has the patience to do it, butit is not noticed by him, 
and does not appear in his letter. Beyond this somewhat rash 
assertion, Trinity B.A. does not enter into the question, but 
observes with great self-complacency that “in his opinion the 
“ first letter (that of Mr. Williams): is superior to ‘any’ of its 
“successors.” These are his own words when he is speaking 
of two letters only, which he oddly enough terms “ successors.” 
If his opinion is of the same order of merit as his English, I 
fear it will be impossible to puta very high value upon it; and 
I must remind him that itdoes not by any means necessarily 
follow that the ~~ of a Trinity B.A. is conclusive, 
There are so many Trinity B. A.’s in the country that he may 
safely retire among the crowd, and, the next time he comes for- 
ward with a letter to set everybody right, I hope he will lay 
aside the authority of a Trinity B.A., show a little more know- 
ledge of his rg sory and express himself in langnage more in- 
telligible. His last sentence is a greater puzzle than even Mr. 
Williams’s diagram. I will only add that in my own under- 
graduate days I should have blushed to have sent up such a 
5 — ’ as Mr. Williams’s letter in answer to the easy question, 
“What are the principal strains upon a lock-gate, and how may 
“ they be determined ?” 
I remain, Sir, yours obediently, 


Westminster, March 5th, 1867. 





To tHe Eprror or ENGINEERING. 


Sir,—I observe in your last number another letter from your 
correspondent “J. S. B.” on the above subject; but as I consider 
it more lengthy than otherwise, I will, with your permission 
merely notice that portion which relates to[the figures in my first 
communication. 

—_ as he has the gates with a rise to span of 1 in 
6 — 70 ft. span and 3 ft. thick, we have per table the transverse 
strain=56.67, and the compressive strain=55.33. Your corre- 
ou, having gone through a great deal of labour, arrived at 
the following result, viz., that a gate 36.89 ft. long and of the 
theoretical depth of 3.07 ft. shoufd have the compressive strain 
equal to the transverse strain. For comparison, let the top line 
represent your correspondent’s figures, and the bottom those of 
the writer, then we have: 


Length of Gate. Thickness. Trans.S. Comp. §, 
36.89 8.07 55.38 55.38 
36.89 3.00 56.67 55.33 


Now as the transverse strain varies with the thickness of the 
gate, the slight difference above will be thus fully accounted for; 
and were your correspondent possessed of a practical notion, he 
would have used his theodolite in ascertaining the height of a 
hat-peg in preference to wasting his time, as he states in his 
letter, and which is evident by comparing the above results, 
Again, he states that I make the mean calculating strain 84.34 
tons. Now this strain, as I stated in my last letter, is merely a 
comparative strain for different gates, showing how the strains 
vary with pi and for illustration let us suppose the gates rising 
1in6. Then we have, as before, 56.67 and 5.33 as transverse 
and compressive strains respectively ; and assuming half of the 
latter to be expended in counteracting the extension caused by 
the former, which assumption, as I previously stated, cannot at 
all times be acted upon, yet it is sufficiently near for comparison 
within the limits of the table, then we have; 
56.67-4-27.67=84.34 
56.67 —27.67=29.00 

respectively equal to the strains due to compression and exten- 
sion for calculating the centre or maximum section of the gate, 
and substituting the sectional areas for the comparative strain, 
taking 4 tons per square inch for compression, and 5 tons do. 


for extension, we have —“— =21.09 square inches for com- 


‘ 29.00 
pression, and - 3 = 5-80 square inches for extension, making, 


together, 26.89 square inches centre or maximum section ; then 
reducing the ends of the gate as in a girder, bearing in mind that 
we require sufficient section to resist the compression, and 
taking 55.83 + ee penaaag strain, and 4 tons per square inch 
00.00 


a8 before, - =15.83 square inches, which, with the centre 


section of 26.89 square inches, will ‘give us a mean section= 
26.89 + 13.83 
2 

quired to resist a strain of tension and compression — 84,34 
tons, as shown in the table. As I cannot further spare time to 
notice such correspondents as “ J. S. B.,” I will now finally con- 
clude, hoping at the same time that he will in future have the 
prudence to exhaust his theory a little more practically, and 
not rush to print as a nom de plume, “ showing his teeth when 
“ he cannot bite.” 


== 20.36 square inches, or equal to the area re- 


Yours very obediently, 


March, 1867. Joun Eveyn WILLIAMS. 


HAVE WE TOO MANY ENGINEERS? 
To THE Eprror oF ENGINEERING. 

Sir,—In his annotations appended to one of Bacon’s Essays, 
that “Of Simulation and Dissimulation,” Archbishop Whately 
says: ‘*It will be found that all frauds, like the ‘ wall daubed 
“ *with untempered mortar,’ with which men think to but- 
ss peed | an edifice, tend to the decay of that which they are 
“ devised to support.” Ican give you an example, and one, 
curiously enough, which occurred to me as I was reading your 
last oe in which is the article “Have we too many eagle 
neers ?” 

On Tuesday lust I travelled by the 10.15 a.m. train from 
Paddington to Cheltenham. At Swindon I got into a carr 
with a gentleman who was carrying what looked like a level-case. 
We sat next one another, and seeing your Journal in my hand, 
he started some little talk on it. T asked him if he was an 
engineer, and he replied, “ Yes, a civil engineer ; I suppose you are 
“ one of the other sort?” Not knowing exactly what “ other sort” 
he meant, I said, ‘Iam a civil engineer.” We talked for some 
little time. He had been abroad, and so had I; but from the 
nature of the replies he made, and the questions he put, I 
guessed he must be a very young band, and my anticipations 

roved correct; for after he had told me we were travelling 

own a very sharp incline, when the reverse I knew was the 
case, we got on the subject of curves. I asked, “‘ What was the 
“ sharpest curve he had ever seen put in?” And he answered, 
quite composedly, “ About three chains radius.” I was thunder- 
struck, as you may imagine, but more so when he told me that 
a two-wheel engine went round it, and that it was between 
thirty and forty miles in length. He told me the line also, but 
I was so paralysed by his former statement that I quite forgot 
what it was called, somewhere near Aberdeen, I think, He was 
very tenacious of his point, and it was only by showing him that 
he would have to go twice rounda circle at that radius with the 
length he gave, that he admitted that he might be mistaken. 

This, Sir, is a specimen of one of those gentlemen of whom 
“ there ate too many by exactly theirown number,” and it cer- 
tainly is the worse case of a “wall daubed with untempered 
mortar” that has ever come under my notice. 

; } enclose my card, and beg to remain, Sir, yours respect- 
ully, 
March 6, 1867. J. G. G. 
CEMENTING GLASS TO METAL. 
To rue Eprror or ENGINEERING. 

Str,—I am perfecting a lubricator for mill and other 
machinery, but find a difficulty in getting a cement for glass 
and metal that will resist the action of warmth and oil. Can you 
do anything to help me out of the difficulty? if so, I shall be 
glad to have a reply through your columns. 

I remain yours faithfully, 
H. Norton. 








Coniston, February 23, 1867. 
WROUGHT-IRON WHEELS. 
To THe Eprror oF ENGINEERING. 

Str,—In reference toa paragraph which appeared in En- 
GINEERING of March 1st, on the above subject, and in which it 
is stated that at the Yorkshire Engine Company's works it is 
the practice to forge the inner ends or wedge-shaped portions of 
the spokes with a projection on one side and a corresponding re- 
cess on the other, 8o that when laid together the ends interiock, 
I beg to state that this plan is not new, but was first introduced 
by myself, when with Sharp Brothers in 1851, but, for reasons 
named hereafter, was abandoned, and the method with a loose 
| then adopted. 

originally, in making wrought-iron wheels, had the spoke- 
heads a plain wedge-shape; but very soon found that method 
had many disadvantages. Not only were they liable to shift 
during the operation of welding, but the weld was not perfect, 
the spokes often working loose. The cause of this I found tobe 
that the spoke-heads during the process of forging and finishing 
became what is termed “ hammer-hardened;” and when laid 
together, the “‘ hardened” surfaces were in close contact, and the 
heat required to weld the centre of the wheel boss was sufficient 
to burn the outside. . 

To obviate this, I placed between each “ head” a liner or thin 
piece of sheet iron, which, being ‘‘ young,” or, as is sometimes 
called, “green” iron, not only facilitated the passage of heat 
between the spokes, but formed a sort of flux, being sooner 
melted than the hammered iron, and by these means obtained a 
perfectly solid boss. 

This was proved at the time both to my own and the satis- 
faction of others by turning off the bosses of two wheels made 
in the different ways, i.e., without and with the liners, These 
wheels I made with my own hands; the one first mentioned 
showed very imperfect welding at every spoke, whilst the last 
named was a perfect weld, not a flaw being seen. 

There was still a something wanting to prevent the spokes 
shifting whilst being made. 

As before observed in 1851, I adopted the method with 
Which the Yorkshire Engine Company is credited, putting, at 
the same ,time, thin pieces of sheet iron as ‘a flux, on account 
of difficulty in forging the spoke-heads, not being able to turn 
them under the hammer, and having to put in the sheet iron in 
various pieces. ‘This method, in its turn, was abandoned, and a 
recess formed on each side of the spoke-head, and a ‘‘ round,” 
afterwards a “square,” key of young iron inserted, which has 
all the advantages of the liners. 

I may state there are wheels now running made under my 
own superintendence without washers welded on the spoke- 
heads, which showed perfectly solid in boring and facing the 
bosses, these wheels being made with the square key. 

I believe I was the first who made a wrought-iron wheel in the 
mode now almost universally adopted; and having had con- 
siderable experience on this subject, I write this so that others 
may have the benefit of it, as I um perfectly aware that the real 
object of the ‘loose key” is unknown to many who use it. 

Apologising for intruding on your valuable space, 

I am yours respec ull 
+ NUTTALL. 











Bridgewater Foundry, Patricroft, 
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SOCIETY OBR ENGINEERS. 
March 4th, 1867. 
W. H. Lerevvrs, Esq., President, in the Chair. 
On certain Methods of applying Screw Piles in the Construction 
of a@ Wrought-tron Girder Bridge at Verona. 
By Joun J. Horner, C.E. 

Berore proceeding with the subject given in the above title 
the writer begs to apologise for the imperfect manner in whioh 
it has been treated, on account of the limited time at his dis- 

and the want of various diagrams and other data which 
were left with the owner of the property. The present is there- 
uliarities in the mode of 
driving screw piles called forth by the — of the situation, 
and nota scientific discussion of the principle; although, from 
its importance in modern engineering, this subject would well 
deserve a careful treatise, which the writer hopes to see brought 
before this society at some future time, and by abler hands. 

In the latter part of the year 1862 the writer was engaged by 
an enterprising English gentleman, residing in Italy, to erect an 
iron girder bridge across the river Adige, at Verona, a town of 
about sixty thousand inhabitants, in Northern Italy. The bridge 
was built by the gentleman in question at hi8 own expense, and 
as a speculation, the corporation of the town guaranteeing him 
the tolls for a certain number of years. 

In order to render the subsequent descriptions sufficiently in- 
telligible it may be advisable to give a short account of the 
nature of that river and the general Restores of the surrounding 
country. 

Dessription of the River—The Adige takes its rise in the 
snow-clad mountains of the Tyrol, and, flowing down their 
southern slopes, waters the Venetian territory, emptying itself 
into the Adriatic Sea. The town of Verona is situated at the 
foot of these mountains, which, so far, are steep and percipitous, 
but run out immediately above the town into a wide and fertile 
plain. From its geographical position, Verona was already under 
the Roman empire an important strategical point, as being the 
key which opened one of the few then practical Alpine 
into Italy, as many magnificent ruins, amongst which is 
ancient Renee bridge of three arches, testify. 

Within the memory of man the steep slopes of these mountains 
were clothed with luxuriant forests of oak and larch timber, 
whereas now they present only rugged, naked rocks, destitute of 
soil. The great demand in modern times for this valuable 
timber for ship-building and still more for railway purposes, and 
the short-sighted cupidity of the proprietors, unchecked by an 
efficient forest police, has been the cause of incalculable devasta- 
tions through floods, which tax all the engineering skill of the 
country to repair their damages, though often in vain; and the 
writer has been assured by residents in the place that they re- 
membered the time when floods would take a couple of days to 
arrive in the plains which now reach them in as-many hours, 

Choice of Piers.—There are in all engineering operations two 
important elements, which, if they happen to be in abundance, 
render even the most difficult works comparatively easy; these 
are time and money. Both these commodities, however, espe- 
cially that of time, were in the present case of a most limited 
character, in as far as the general designs of the bridge had been 
approved by the corporation, and the abutment walls actually 
built, before anything was decided as to the description and 
dimensions of the piers, which, if of stone or brickwork, ought to 
have been commenced in winter time, when the water was low 
In this emergency the writer, when applied to by the proprietor 
turned his thoughts to screw piles, as being both the readiest,, 
cheapest, and, in the present case, also safest substitute. The 
bridge itself is 246 ft. long between the abutments, and is divided 
into three equal spans of 82ft. each. There is a carriage way 
10 ft. 8 in. wide in the middle between the two longitudinal main 
gitders (which are constructed on the Warren principle), with 
two outside footpaths 5 ft.6 in. wide, protected by an ornamental 
hand-railing. The screws and piles were furnished by Mr. 
George Wells, well known in the profession as having a most 
extensive practice and experience in this branch of engineering. 

It may easily be imagined that, in order to ensure success, 
the nature of the ground would be previously examined, so as 
to determine the diameter and pitch of the screw accordingly. 
This was done, but in an imperfect manner only, and only one 
trial boring was made close in shore, where a sy of rub- 
bish had covered the real bed of the river toa considerable depth. 
The report from the town engineer ran therefore as follows- 
“The borings have been made near the city quay, but according 
“to all appearances, there is no doubt that they would give the 
‘¢ same result over the whole section of the river, the greatest 
“being calcareous gravel, compact and containing porphyritic 
“ stones (boulders) which vary in thicknessfrom 1i ft. to ft. 
“and is all one may wish for a foundation.” : 

Whether the porphyritic stones were all one might wish for a 
foundation for sinking screw piles may well be questioned. 

Description of Screw.—In anticipation of meeting with said 
boulders, the writer applied to Mr. Wells for advice, which that 
gentleman gave in the following injunction: “Should the screw 
“+ happen to come on one of the boulders, the pile must be drawn 
“ over to a sufficient angle to clear the stone, and when so cleared 
“it is screwed down a fuot or two, and drawn over at a similar 
“angle in the opposite direction, again serewed down a foot or 
“two and then drawn vertical; and it will be found that the 
“ pile is in the same position as when first pitched.” F 

Dir. Wells proposed that the screw should be made 2 ft. in dia- 
meter, but the proprietor who possessed no engineering knowledge, 
and from his residence at Venice, was accustomed tu the soft mud 
of the lagoons, could not be persuaded that this would offer suf- 
ficient bearing surface, and insisted upon a diameter of 4 ft. 
‘They were acordingly sent out of this size, with pitch of 64 in. 
Each pier consisted only of two piles, each under the centre of 
its main girder. The weight on each screw amounted to about 
80 tons, including the test load—viz., one span with platform 
and all the ironwork complete weighed 80 tons, and the test load 
on the same span amounted to 80 tons more, being, according to 
the requirements of the Austrian military engineers at the rate 
of 96 lb. per square foot, distributed equally over the whole sur- 
face. This made a total of 160 tons on one span, and half that, 


an 





or 80 tons, upon each screw. 


Description of Piles—The piles were at first proposed to be 
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hollow pipes of cast iron, 18in. outside diameter, and as they 
were exposed to the danger of trunks of trees, barges, broken 
loose, and other heavy substances being dashed against them in 
time of floods, they were to be protected by timber raking piles 
or struts in front. But as it was not unjustly considered that a 
structure entirely of iron, protected by timber, would not only 
be unsightly, but also an incongruity, Mr. Wells proposed solid 
fi wrought-iron piles 8 in. in diameter, in one piece, viz. , 
87 ft. long. This alternative was at once accepted, and Messrs. 
Hawks, Crawshay and Sons, of Gateshead, were entrusted with 
their execution. As specimens of beautiful forging they might 
have challenged anything of a similar description, being per- 
fectly straight, smooth, and without a flaw. Each pair of piles 
was braced together by horizontal and diagonal cross bracing 
of T-iron 5 in. x5 in.x §in., these being bolted to clasps going 
round the piles. On the top came cast-iron caps carrying the 
base plates on which the girders rested. 

Asa pillar 8 in. thick with a length of over 50 diameters 
supporting a weight of 20 tons was never seen before in that 
country, the incredulity about their ability of sustaining 
the superincumbent weight was universal, and in fact the 
eye is so much accustomed to the proportions derived from the 
ancient architect of columns of from 10 to 12 diameters in 
height, that any deviation from this standard appears prepos- 
terous. Nevertheless it will be seen when Professor Hodgkin- 
son’s formula upon the resistance to crushing in pillars is applied, 
that there is an ample margin between the actual and the break- 
ing weight. If we denote the diameter of the pillar in inches by 
d, its length in feet by J, and take his co-efficient for solid cast- 


13.6 , : 
iron pillars as 84.16, the formula is 14.16 ( i 9} and in this 


8 3.1 
we have therefore 14.16 (,-—"> )=87.5. This multiplied by 


1.745 for solid wrought iron we obtain 152} tons for the break- 
ing weight. We have, however assumed, here that that part of 
the pillar which is held in the ground may — be taken as so 
wach support, and as the lowest depth to which the piles were 
screwed was nowhere less than 1( ft. in hard ground, this 
height was deducted in the calculation from the total length of 
37 ft., reducing it to 27 ft. equal to 40 diameters. That this 
assumption was not incorrect is proved by the result, the piles 
having supported, without failing, not only the total load of 80 
tons during three days, but the constant passage of regiments of 
soldiers and trains of artillery, and, according to the last accounts 
the writer received, no change has taken place after rather more 
than three years’ wear. 

It has to be borne in mind, moreover, that the diagonal and 
horizontal bracing of the two piles connects both so firmly as to 
increase their bearing power considerably, although experiments 
are wanting to determine this addition. Nevertheless, it may be 
safely assumed that the two piles connected will bear more than 
the load borne by each pile independently. 

Mode of Screwing.—In order to accomplish the screwing 
operation in the cheapest and most expeditious manuer, it was 
considered better to dispense with a scaffolding supported by 
timber piles, as with the then existing depth of water, powerful 
curreat, and frequent sudden floods, there was danger of the 
whole platform being swept away, as happened during the build- 
ing of the stone railway bridge about a mile lower down the 
stream. Instead of an ordinary scaffolding, therefore, two of 
the largest river barges were hired, which served as pontoons, 
these were firmly braced together by cross timbers fastened over 
the decks, leaving sufficient space between the barges for sinking 
the pile and screw. The whole framework was then well planked 
over for the men working at the capstan to walk on. A stout 
rope extended across the river with a travelling pulley, from 
which another rope was attached to the barges. From the stem 
and stern of the latter four guy ropes stretched up and down 
stream to capstans fixed to both shores, so that the stage was 
under perfect command. This arrangement had the advantage 
that the whole apparatus could be moved, with little loss of time, 
to any point where a pile was to be pitched, and, in fact, the 
stage was floated from one pier to the other, across the river, in 
a couple of hours; further, during the frequent changes in the 
water level, the working platform always remained at the same 
height above the water. On the other hand, a drawback, ac- 
companied this arrangement, which was the great difficulty 
of keeping the piles perpendicular whenever the screw met with an 
obstacle which forced it out of its centre, as even the strongest 
ropes would then stretch, and it required the constant attention 
of the men at the guy ropes to slacken or tighten them. 

The screwing operations were commenced on the 22nd of May, 
1863. The first 2} ft. were penetrated by the screw, with the 
aid of twenty-five men, in about two days, but below that point it 
was found impossible to drive it, as it rose over the obstruction 
instead of going through it, and after a whole day’s grinding 
the progress made did not amount to half an inch. The pile was 
then raised, and it was found that the circumference of the 
screw, although armed with a serrated edge, according to Mr. 
Wells’s recent patent, was worn away to a depth of 5in. from 
the circumference. This naturally gave rise to the surmise that 
one of the threatened boulders had been encountered, but as the 
same features presented themselves in every instance, it became 
evident that the obstacle was not an accidental one, and it was 
afterwards ascertained beyond a doubt that the river bed was 
indeed covered with a stratum of compact though easily pene- 
trable gravel to a uniform depth of about 3ft., but that under- 
neath this was extending a bed of extremely hard natural con- 
crete, of unknown thickness, but of tolerably homogeneous 
texture. That this bed was of limited extent, however, was 
proved by the fact that during the building of the already men- 
tioned railway bridge, a solid foundation was only with the 
greatest difficulty obtained, and recourse was to be had to exten- 
sive piling. It was evident that the present screw was not of a 
shape fitted to penetrate this ground, and the writer therefore 
applied again to Mr. Wells for his advice, who offered to send 
out at once new screws of 2 ft. diameter, as proposed by him at 
the first, and which screws no doubt would have fully answered 
their purpose ; but the delay occasioned by the transport opposed 
an obstacle to this remedy, and the writer had therefore new 
screws cast in Venice, of 2 ft. 9in. diameter, and the same in 


depth, the thread going twice round, with a pitch of 12in. Mr 





Wells thought that such a steep pitch would require more power 
to drive the screw than was available, and fixed upon 8 in. as 
the maximum, but his advice came unfortunately too late. It 
was not long before Mr. Wells’s predictions were verified, and, in 
order to obtain the necessary driving power, recourse was then 
had to blows, at first by sledge hammers and afterwards by a 
nage = engine, the monkey acting on the top of the pile; 

ut as the rams used in that country consisted simply of blocks 
of oak bound with hoops, and the blows upon the hard surface 
of the pile would have injured the timber, a wrought-iron plate 
was screwed with wood screws on the bottom of the ram. Not- 
withstanding this precaution, the hoops flew off, injuring the 
men below, and the monkey was soon smashed to pieces. The 
only substitute then available consisted in a wrought-iron square 
bar 4 in. by 4 in., of excellent German iron. This was cut into 
four equai lengths, 3 ft. 9in., and these were firmly bound with 
hoops notched into the edges. 

This new ram weighed 8 cwt., and the wooden ones from 14 
to 2 cwt. The fall varied from 3 ft. to 10 ft., according to the 
nature of the ground. During this process of driving the 
screws, it was found that, as is the case in all pile-driving, there 
was a considerable rebound after each blow; and in order to 
counteract that, and take full advantage of the force of the 
blow, it was found necessary to give a quick and sudden turn to 
the screw the very instant the monkey fell, even a quarter of a 
turn at the capstan sufficed, and thus no ground was lost. 
Four smaller capstans were also added, placed round the central 
one, and, on an average, forty men were employed. 

In consequence of all these delays, amongst which was the 
breaking of the capstan boss, nearly four months elapsed before 
the fourth pile was driven. home, although it required less 
than six weeks to drive the second pair of piles, which were no 
less than 16 ft. in the ground. 

Another and not the least.obstacle to progress was the great 
number of holidays which had to be strictly observed, occurring 
in the middle of the week, which not only caused delay through 
loss of time, but also through the demoralising effect on the 
workmen, as on the day following the holiday a much less 
amount of work could be got out of them. In other respects, 
the writer must do the Italian workmen justice in asserting that 
they are intelligent, and that the better class of them, when 
properly encouraged, work willingly. 

Mode of erecting Bridge—The girders for the first span 
were erected on shore, and placed on lorries made for the pur- 
pose; the outside end of the girder was then suspended to the 
tackle of the floating stage, and brought forward until it rested 
on the base plate over the pile. After the first two girders were 
thus fixed, the cross girders were laid at once, and a temporary 
flooring made with planking on which to erect the second pair of 
girders, which were towed into their position in the same 
manner, and so on with the last girders. In this manner, any 
extra expense of erecting a scaffolding in the river was avoided, 
the same barges serving also for erecting the bridge. 

In addition to Mr. Wells, to whom the writer was indebted for 
his valuable assistance and advice, he has further to acknow- 
ledge the services of Mr. William Parsey, C.E., who assisted 
him in the design and calculation of the girders, and also super- 
intended their execution in this country. This part of the 
work was most creditably performed by the firm of Messrs. 
Porter, of the Tividale Ironworks, in Staffordshire. It may be 
observed, however, that neither the writer nor Mr. Parsey can 
be answerable for the design of the details of these girders, of 
which they did not approve, it being an antiquated combination 
of wrought and cast iron; but the writer was obliged to con- 
form to a design previously sanctioned by the corporation. It 
was, moreover, necessary to employ a greater amount of cast 
iron in the construction than was desirable, on account of the 
enormously heavy duties on foreign wrought iron. 

The cost of the two piers, including first cost of the iron in 
England, freight to Verona, import duty, and erection complete, 
was 14001, while the cost of two stone piers, estimated by 
Italian architects for a bridge of three iron arches, amounted to 
26002. 

Conclusions from the foregoing.—I\st. Cause of Floods.— 
While writing out the above account, a few considerations sug- 
gested themselves to the mind of the writer, which he wishes to 
submit to this meeting, trusting to be favoured and enlightened 
by the remarks of more experienced members. 

The first subject of importance, upon which there will hardly 
be a difference of opinion, is that of the increasing violence of 
inundations and their causes, consisting, as is now ascertained 
beyond a doubt, in the indiscriminate cutting down of the trees 
on the mountain slopes. Although it may justly be objected 
that this is a subject totally irrelevant as regards this country, 
it will not be denied that it deserves a passing mention respect- 
ing the East Indian empire, a country of yearly increasing im- 
portance to the English engineer. ‘There the circumstances are 
analogous to those described, and as Anglo-Indian engineers had 
to go into Italy to study the best system of irrigation, they 
might at the same time have taken warning how not to waste 
the resources of nature. The writer noticed, therefore, with 
pleasure, in one of the latest numbers of ENGINEERING, that 
the present Home Secretary for India, with a wise foresight has 
taken the necessary steps in time in organising a staff of forest 
engineers, through whose supervision alone the wholesale de- 
struction of timber, as well as the frequently recurring inunda- 
tions can be prevented. 

2nd. The Use of Screws.—The second subject for consideration 
that occurred to the writer is the choice of the most fitting sub- 
structure for a bridge. This, of course, is entirely dependent 
upon the locality, the abundance or scarcity of building material 
and of labour, and the nature of the foundations. From the 
writer’s limited experience, he is inclined to think that screws, 
with either wrought or cast iron piles, may be employed in any 
ground short of the hardest rock (although some of Mr. Wells's 
screws have penetrated pretty hard limestone), and that they 
can be employed with greater economy both of time and money, 
in most cases, than piers of brick or masonry, whether they be 
enclosed in cast-iron cylinders or not, and especially in waters 
where the current is rapid and the river- uneven, as one 
screw may be sunk toa lesser or greater depth than another in 
its immediate vicinity without affecting the stability of the 
structure, and the screwing may take place at all seasons inde- 





pendently of the water level. In the present instance the work 
was commenced at a time when no native engineer would have 
ventured to lay a foundation in such a river as the Adige previous 
to the month of November, whereby six months would have been 
lost, which; to a speculator anxious for a quick return for his 
outlay, cannot be indifferent. The writer fully admits that for 
monumental structures, such as bridges in a large town, that are 
expected to be slender, iron columns are inapplicable; but these 
are exceptional cases. 

3rd. Comparison between ht and cast iron Piles.—The 
third consideration which the here- mentioned operations 
suggested to the writer is, that wrought-iron solid piles, in one 
length wherever practicable, are preferable to hollow cast-iron 
pipes, although the greater first cost of the former might deter 
an engineer froin employing them. The choice between the 
two materials will again be dictated by local circumstances, but 
in the case of rivers subject to heavy floods, with the constant 
danger of heavy masses. being hurled against the piers, one 
would think the choice could not long remain doubtful, as any 
saving in the first cost could never compensate for the -loss of 
the whole structure. Another advantage by iron and, 
above all, wrought-iron piles, lies in the small surface they 
oppose to the current, which entirely obviates the danger 
arising from the scour and consequent undermining of the 
piers. In corroboration of this, may be mentioned the fact, 
that during the heavy floods of last autumn in the mountains of 
France and Italy, massive stone piers were swept away, while 
apparently fragile timber structures supported by a few wooden 
piles remained unscathed. The Italian engineers in those parts 
are in the habit of protecting their stone piers of bridges by 
heaping up a quantity of loose stones around them, so as to 
break the force of the current, and it was with some difficulty 
they were persuaded to omit this practice in this instance; but 
when they saw, that in a flood which occurred in September, 
1863, the iron piles remained unmoved, they were perfectly 
satistied. Another circumstances in favour of the piles adopted 
in the Adige is the testimony of the bargemen navigating that 
river, that they preferred the passage under that bridge to any 
other, as there is no contraction of the water-way, and con- 
sequently the velocity of the current was not so great as under 
bridges with massive piers, where, as is well known, the utmost 
skill in steering is often required to avoid disasters. 








Locomotive Expenses.—In,the last half year of 1866 the 
locomotive expenses of the London and South-Western Railway 
were 8.323d. per train mile, of which coal (and only 450 tons of 
coke) for engines cost 2.384d., the amount per train mile being 
27.31b. 3,019,663 train miles were run. 

Howarp’s Borter.—Messrs. James and Frederick Howard 
the eminent agricultural engineers, of Bedford, have tested their 
patent water-tube boiler, lately illustrated by us, to one thou- 
sand pounds per square inch. Not the slightest leakage took 
place, and the “section ” tested, comprising a number of the 
tubes, may be seen at the Britannia Works, Bedford, by any one 
interested, and we have no doubt the experiment will be re- 
peated upon proper application. The lower joints of this boiler 
were originally made each with an india-rubber ring in a recess 
in the transverse pipe, and although these joints were not found 
necessary, and are no longer used, they suffered no apparent in- 
jury in use, 

Sree. Firesoxes.—The report of the general superintendent 
of the Atlantic and Great Western Railway states that of five 
engines fitted with steel fireboxes, one is having its firebox re- 
newed and the others are in bad condition, the time of use having 
been about sixteen months. The kind of steel used is not 
named. ‘Twenty-one of the engines (150 in all) had Blaenavon 
iron fireboxes. Seven had been renewed, six more would be re- 
newed within six months, and the eight others were in bad con- 
dition. They had been in use on the average for 2} years. 
The engines had Blaenavon tyres, which had not done, on an 
oong more than one-fourth the work good iron tyres should 

0. 

Tue Patuiser Gun.—Major Palliser’s 123 ton 9 in. rifle 
gun, having a wrought-iron core of 2 tons, with 10 tons of iron 
cast around it, has withstood a series of trials with 45 lb. of 

owder and 250 Ib. shot without the least perceptible in- 
jury. Fifty rounds were fired on Monday, and thirty-eight on 
Tuesday. 

Tue. Exurserion Burtpinc.—M. Piarron de Mondesir’s 
plan of ventilating by compressed air, and which is to be 
adopted in the galleries of the Paris Exhibition, consists in 
forcing and compressing air by an induced current, a small jet 
of high-pressure air discharging into the open mouth of a larger 
pipe, much as Mr. James Parker employs steam to compress 
and force air. 

Tue AMALGAMATED ENGINEERS.—None can deny that 
most of the rules of the Amalgamated Engineers are framed in 
a spirit of philanthropy, but it is not the less certain that the 
power of this organisation is being exercised tyrannically for 
purposes as injurious to workmen as to masters. The “central 
district committees.” are to ‘‘ watch over the interests of the 
trade, and transact such business; as affects generally the whole 
of the district from which they are appointed;” and in the 
Society’s report for 1865-66 we find that the Bolton committee 
succeeded so well in an attack upon piecework, that “ were it 
not for some unprincipled men, the whole system of piece- 
work, with the attendant evils, would have been abolished 
long ago.” Inthe Newcastle district a resolution was passed 
caliing upon the members to use their best endeavours to sup- 

ress piecework “ by all the means in their power.” Again, at 

lackburn, it appears by the society’s abstract report of council 
that the overcrowding of workshops with boys “ is one of those 
evils that are brought about by that bane of the trade, piece- 
work.” We think we have quoted sufficient to show that the 
society is doing and will do all that is possible to overthrow the 
piecework system, and every member knows that he is liable to 
summary dismissal if he resists any measure of the council. 

American Enterprise 1N Cutva.—The indefatigable 
Dr. McGowan has been commissioned by a New York company 
to promote an American telegraphic enterprise in the Celestial 
Empire. The doctor has had interviews with some of the 
Chinese authorities, who have promised to promote his views. 
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PROPOSED CHANNEL RAILWAY TUNNEL. 


RB MBAULT. 


We gave in vol. ii, No. 33, a description of Mr. 
George Remington’s plan for the construction of a 
tunnel under the Channel, from Dungeness to Cape 
Grisnez, and stated the strong reasons for selecting 
that line to be on account of the favourable geological 
strata through which the tunnel will pass; and as the 
subject has excited a good deal of interest, and given 
rise to many other schemes to increase the facilities of 
transit between England and the Continent, we shall 
not be surprised that in a few months, when the Paris 
Exhibition attracts a host of visitors from this country, 
that the want of such facilities as the tunnel would 
afford will be more than ever desired, and that man 
persons will hope that, should there be another Exbibi- 
tion there in a few years, an unbroken chain of 
railway communication will then be established be- 
tween the two capitals, and between England and 
every other state in Europe; and as Mr. Remington 
has favoured us with drawings representing the in- 
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tended mode of construction, and also with an esti- 
mate of the probable cost of the works, we readily 
give them insertion in further illustration of this most 
important subject. 

t will be seen, by drawing No. 1, that the tunnel is 
intended to be 25 ft. in width, and 30 ft. from the soffet 
of the arch to the centre of the invert ; that there will 
be aclear headway of 2O0ft. for the trains ; and that the 
space between the rails and the invert will be occupied 
by a capacious sewer running along the centre line of 
the tunnel, and on each side of it two air-tunnels for 
the purpose of providing perfect ventilation. 

It is intended to construct the tunnel of brickwork, 
and such good building-stone as may be met with in 
making the excavation, and to surround the whole with 
concrete. The depth of the tunnel below the bed of 
the Channel will be from 90 ft. to 130 ft.; and as it will 
pass entirely through the wealden formation, it is not 
apprehended that there will be any difficulty in keeping 








the excavations free of water during the time of con- 
struction. 

There are to be three main shafts—the first at the 
Point of Dungeness, the second on the shoal in mid- 
channel, where there is only 11 ft. at low-water spring 
tides, and the third at Cape Grisnez; these shafts to 
be 100ft. in diameter, and, carried up considerably 
above the sea, will serve as lighthouses; but, in addi- 
tion to these, it is intended to have a number of tem- 
porary shafts for the purpose of facilitating the con- 
struction of the works. The mode of constructing 
these smaller shafts is shown by drawings Nos. 2, 3, 4, 
5. No. 2 represents a hollow pile from 8 ft. to 10 ft. 
in diameter, to be composed of boiler plates put to- 
gether with angle iron and rivets, and strengthened 
inside by plates on the cellular principle: a pile to be 
of sufficient length to reach the entire — of the 
water, and through the bed of the Channel down to 
the level of the tunnel. 
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It is intended to weight the lower ends of each pile 
either by making that portion of thicker iron or by 
letting in water so as to sink them vertically, on the 
principle of the angler’s float ; and when in position, 
to support them by guy chains attached to strong 
anchor moorings laid on the bed of the Channel round 
the pile, the ends of the guy chains to be brought 
under proper sheaves affixed to the sides of the pile, 
and brought up to powerful blocks and tackle attached 
to the upper end of the pile, by which means the 
length of the guy chains may be regulated, and the 
pile adjusted and kept in the vertical position as it de- 
scends to its proper depth; but when forced down 
some distance into the bed of the Channel, the water 
is to be pumped out by steam engine and pumps, to 
be placed within or on the top of the pile, and the soil 
brought up from the excavation through the pile is to 
be cast over on the outside, the slopes taking the form 
of the upper guy chains, as shown in drawing No. 5 ; 
by these means very rapid progress may be made with 
the works according to the number of shafts put down, 
and as these will form a very important element in the 
construction, an estimate of the cost is given as 
follows : 

z 
9,000 
1,000 
2,000 


800 tons of wrought-iron work, at 30/. ... 
Guy chains eee ons sin ose 
Anchors, moorings, &¢. ... ie ae 
Putting down, including vessels, barges, 

boats, and labour és ole oul 
Steam engine and pumps 


4,000 
2,000 


£18,000 


Contingencies 1,800 


£19,800 


Now, assuming that ten intermediate shafts be put 
down in addition to the three main shafts described, it 
is quite clear that the tunnel may be carried on in 
twenty-six sections simultaneously, and the distance 
from shore to shore, being twenty-six miles, gives only 
one mile for each section, or two miles for a shaft ; 
and assuming only one yard advance per day for each 
headway, it is quite clear that the whole distance may 
be accomplished in about five anda half years; but 
with proper boring machinery, tools, and implements 
much more rapid progress might be made, and, includ 
ing the making and sinking the tubular piles for the 
formation of the shafts and approaches to the tunnel, 
the whole might be accomplished within six or seven 
years. 

The wealden formation, through which the tunnel 
will pass, affords excellent building materials, good 
brick clay will be obtained from the excavations, as 
well as sandstone and limestone, and there are many 
million cubic yards of gravel spread loosely over the 
surface of the shore of Dungeness above the level of 
the tide very suitable for concrete, as well as sand 
within the immediate neighbourhood, all of which com- 
bine to make the work of easy accomplishment, as re- 

ards expense, and the following is the estimate : 


5,632,000 
150,000 
198,000 
120,000 
162,000 
100,000 


56,320 yards run of tunnelling, at 100/. 
Three main shafts, at 50,0002. 

Ten temporary shafts, at 19,8007. 
Six miles of approaches, at 20,0002. ... 
36 miles of permanent way, at 4500/. 
Stations eee eee oe ese 


oe 


£6,362,000 

Contingencies... one 636,200 

Total ... «+» £6,998,200 
We must confess that the thickness of brickwork 
and materials shown in the drawings, and also the 
prices forming the basis of the estimate, appear ample ; 
and when we have had an estimate of 20,000,000/. put 
forward for a bridge, which, if practicable, would 
certainly impede the free navigation of the Channel, 
another estimate of 12,000,000/. for two iron tubes, 
15 ft. in diameter, from which it might be impossible 
to exclude the water, and our own scheme for a fleet 
of half-a-dozen steamboats as a ferry, each vessel to 
cost 700,000/., or, together, 4,200,000/., besides the 
interest on the considerable working capital to keep 
them going, and when we look at the uncertainty and 
delay of “wind and weather permitting,” and the low 
speed of the fastest steamboats as compared with railway 
transit, we must confess that if a tunnel can be made 
from Dungeness to Cape Grisnez at a cost of 7,000,000/., 
there can be no great doubt as to which is the 
best plan; and this being a great international work, 
we think that the respective Governments of England 
and France should unite in affording the necessary aid 
for its accomplishment. A minimum guarantee of 4 per 
cent. interest on the required outlay would be a cer 
tain inducement for the investment of capital in the 
undertaking, as the tunnel, when completed, must of 





necessity command enormous traffic, and yield large 
revenue. 

It will be seen that every provision is designed for 
properly ventilating the tunnel. The two air-tunnels are 
sach to be 4 ft. in diameter, and it is intended to con- 
nect them with powerful fan blasts to be erected at 
each of the main shafts, and to have tuyeres at intervals 
of a few hundred yards along the line. There is also 
provision for gas lighting, water-pipes, electric tele- 
graphs, and proper drainage ; and, indeed, all that can 
be Sesied to make the passage through the tunnel as 
safe and comfortable as transit on the Metropolitan 
Railway. 








RAILWAY TRAVELLING IN INDIA. 


We gave, ina recent number of this journal, an 
European account of the discomforts inevitable in a 
journey on the East Indian Railway; we are now 
enabled to give some insight of the administration of 
that railway, for the convenience of passengers, from a 
native source. 

In October last a petition was presented to the 
Governor-General of India by the British Indian 
Association of the North-Western Provinces, bearing 
the signatures of 3251 persons, praying for the in- 
troduction of certain reforms with a view to affording 
further and better accommodation for the native 
travellers, who constitute by far the greatest source of 
revenue to the railway companies. The construction 
of railways in India has, as a matter of course, put a 
stop to the old modes of transit, and the natives have 
therefore no alternative but to resort to them as a 
means of conveyance from one place to another; but 
the accommodation provided for them, either at the 
stations or in the railway carriages, would, from their 
complaints, appear to fall far short of what is required. 

One of the principal points to which attention is 
directed by the memorial is the want of shelter and 
accommodation at the different stations for third-class 
passengers. These passengers consist of the poor, 
the ignorant, and the helpless; many among them 
are weak and feeble, some sick and old, many women 
and children. These have always to wait in crowds 
of hundreds, for several hours at a time, in an open 
and unsheltered plain, to purchase their tickets. The 
few rich and wealthy have waiting-rooms or the 
sheltered platform to accommodate them; but the 
masses of the poor have absolutely no shelter at all. 
It cannot be expected from these that they should 
come in only at the proper time; for most of them 
have but an indefinite idea of time, and a large 
number come in from surrounding villages and rural 
districts where no time is kept. But, besides this, the 
trains themselves arrive so very irregularly—sometimes 
six hours behind the time—that, without any fault of 
the passengers, they are compelled to wait ; and whilst 
thus waiting there is no shelter to be had from the 
fierce rays of the sun, from the heavy and drenching 
showers of rain, from the hot winds and clouds of 
dust, or from the cold cutting blast. In winter, in 
summer, and in the rains, at all times alike, these 
masses of weak, ill-clad human beings are left exposed 
to all the inclemencies of the wind and weather, and 
suffer and contract diseases which not rarely result in 
death. 

Another complaint is of the want of proper restau- 
rants for the same class of people, the.want of proper 
nourishment, especially in long journeys, being no less 
the fruitful source of disease and suffering than the 
want of proper shelter and accommodation, and, owing 
to their prejudices of caste, life is often sustained 
during the railway journeys under great difficulties 
by the Hindoos and Mahomedans. ‘They also com- 
plain of the absence of medical assistance in the event 
of an accident, and request that some one possessed 
of medical experience and surgical training may be 
placed in eaiead charge of each through train. 

The subject of bad treatment to native travellers 
is also forcibly brought to notice, for not only are 
native passengers of all classes and grades, without 
distinction, subjected to disrespect, but they have also 
to suffer the greatest insolence, impudence, hard 
language, contempt, and even sometimes ill-usage, 
from the menials of the railway police and other 
officials. Indiscriminate abuse, and often on their 
superiors in the social scale, is freely lavished, with- 
out let or stint or a regard to its quality. Pas- 
sengers have even been struck and otherwise treated 
with great indignity, and second-class passengers are 
not allowed to get in even to the platform, but are 
made to herd with the mass outside. The most 
respectable Hindoos and Mahomedans further com- 

lain that they are liable to ill treatment and loss of 
earch from their European fellow-passengers in the 





second-class carriages ; and thus native gentlemen of 
birth and respectability, in striving to avoid the crowd 
and pressure and company to be found in the third- 
class carriages, find themselves even worse off in a 
second-class seat. Lastly, this memorial draws at- 
tention to the utter impossibility of native ladies of 
respectable birth and breeding taking advantage of 
the railway as matters are at present carried on. The 
absence also of any proper retiring-room at the stations 
for such of the better class of native ladies as have 
to wait for trains places further obstacles in the way, 
and tends to keep them from the use of railways 
whenever they can be avoided. 

Such then are the complaints of natives against the 
present system of railway administration in India, and, 
from what we have learned from other sources, we 
believe that their case is not overstated. At the 
time of the first introduction of railways into India 
some excuse might be made for shortcomings, but to 
think that the complaints above mentioned could be 
possible at the present time must be a source of wonder 
and surprise to all who have not witnessed it for 
themselves. Now that these blots on the Indian 
railway system have been pointed out, self-interest 
alone should be sufficient to induce both the railway 
companies and the Government by every means in 
their power to correct the evils inherent in the present 
system, and to check the abuses which are calculated 
to bring it into a wide-spread disrepute. 








DOCKS FOR BOMBAY. 


We were always in hopes that, with the transfer of 
the Government of India to the Crown, the old ob- 
structive and slow-coach policy of the East India 
Company would have come to an end;-and that with 
the abolition of the system of double “government a 
far-seeing course of policy and an expeditious and 
vigorous action would soon have enabled that empire 
to rise in dignity and importance far surpassing that 
of any other dependency of the British Crown. But 
has it been so? We venture to assert that had India 
been the property of France or of America, instead 
of an English possession, the last ten years would not 
have been permitted to pass away leaving the chief 
commercial port of that vast empire so comparatively 
unprovided with one of its chief necessaries, namely, 
adequate docking accommodation. It is, perhaps, 
almost incredible that any port with an import 
tade employing in any one year 13,856 vessels of 
1,057,324 tons aggregate burden, and an export trade 
employing 12,459 vessels of 1,083,484 tons, should be 
possessed of so very small an extent of docking ac- 
commodation as is available there. The subject of 
providing new and extended docks at Bombay has 
engaged the attention of the Government there for the 
last fourteen or fifteen years, and yet, at the present 
date, there does not exist there any means whatever 
for docking the new Indian transports which, in the 
course of next autumn, will have arrived at Bombay. 
These vessels will require docking soon after their 
arrival, and probably once every four months after- 
wards; whatever steps therefore may now be taken 
with reference to this important subject, there can be, 
we should think, but little doubt that much incon- 
venience must result from the want of proper action 
by the Government in past years. 

The dimensions of the steam-troop transports about 
to be employed between Suez and Bombay are: 
length, 381 ft.; breadth, 49 ft.; load draft of water, 
forward, 19 ft.; aft, 21; and mean light draft of water, 
without troops, provisions, water, baggage, and coals, 
about 15 ft. 6in. The docks at present existing or 
under construction at Bombay are the Government Old 
Dock, 613 ft. long, 51 ft. 6in. in breadth, and with a 
depth over sill at high-water spring tides of 16 ft.; 
the Government Duncan Dock, 600 ft., 63ft., and 
16 ft. in respective measurements; the Peninsula 
and Oriental Company’s old dock, measuring 400 ft., 
56 ft., and 15 ft. 8in., and that company’s new dock, 
measuring 395 ft., 65 ft., and 20 ft. 6in. respectively. 
The only dock in which the transports could be placed 
is that last mentioned, as that alone provides a sufli- 
cient depth of water over the sill to admit those vessels 
without their first being emptied of every kind of 
stores—a proceeding which would be in the highest 
degree inconvenient, and be the cause of much needless 
expense and delay. 

Seeing the dilemma in which the Government is now 
oe we learn that the Secretary of State for Indm 

as, with the sanction of the Admiralty, applied to Mr. 
William Scamp, C.E., Deputy Director-General of 
Works, for his advice with reference to the sort of 
iron dock which, in his opinion, will be most suitable 
for the locality; and Captain Sherard Osborn, R-N., 
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who has some considerable acquaintance with Bombay 
harbour, has been requested to put himself in commu- 
nication with Mr. Scamp, so that the latter gentlemen 
may have the advantage of the knowledge obtained by 
him on the spot. Our readers will be aware that there 
is more than one kind of floating dock in use ; amongst 
others, there is that designed by Mr. Campbell, and 
another by Mr. Rennie, besides which there is also the 
hydraulic lift patented by Mr. Edwin Clark. If it 
should be decided to construct an iron dock at Bom- 
bay, the choice of plan will probably lie between those 
of Mr. Rennie and Mr. E. Clark. But even should any 
decision be promptly arrived at with reference to this 
subject, it will not be possible to have any accommo- 
dation ready for the transports by the time of their 
arrival at Bombay; and arrangements must therefore, 
of necessity, be made for the temporary use of the 
Peninsula and Oriental Company’s new dock. 

Since writing the above, we have learned that the 
Chamber of Commerce at Bombay have seriously taken 
up the subject of providing improved docking accom- 
modation at that port for the mercantile marine, and 
they have appointed a committee to report on the sub- 
ject. Notwithstanding the late commercial crisis at 
Bombay, there must be any amount of money there at 
present seeking profitable investment ; the day of re- 
clamation bubbles has happily, for the present, passed 
away, and we can conceive no investment better calcu- 
lated to afford security and a fair rate of interest for 
any available capital than the construction of commer- 
cial docks on a scale suited to the rapidly growing re- 
quirements of Bombay. 





THE TEN-WHEEL STEAMBOAT. 

Tue problem of high-speed navigation is the most 
interesting which can be presented to the marine en- 
gineer, excepting only the problem of making it pay. 
Dismissing the latter consideration for the present, we 
may refer again to the extraordinary design which we 
lately described (see ENGINEERING for February 22nd, 
page 179) for an express steamboat intended to work 
on the river Hudson at a speed of 30 statute miles 
or even 32 miles an hour. At present we have no ex- 
perimental data as to the resistances of vessels, of any 
form, at such speeds, and we are compelled, therefore, 
to infer the requisite power upon the presumption 


that the resistance increases always as the square of 


- the velocity. It will be apparent from the first that, 
unless the vessel is of exceptionally great dimensions, 
the propelling machinery, and the displacement due to 
its weight, must form a large proportion of the total 
tonnage; and the case bears some analogy to that of 
an outrigger, of which the total weight may be but 20 lb. 
or so, while the oarsman, representing the engine and 
boiler, adds from 130 Ib. to 160 ib. to the displacement. 

Upon the law of the increase of resistance as the 
square of the velocity, it would require eight times the 
power to drive a given vessel at 30 miles an hour that 
would be necessary at 15 miles, inasmuch as four 
times the resistance would be encountered in half the 
time, or, in other words, four times the resistance 
would be overcome through twice the distance in a 
given time. And as we are, most of us, familiar 
with vessels whose speed is 13 knots, or 15 statute 
miles, we shall be the more struck with the great 
power requisite for twice that speed, when we suppose 
engines of eight times the nominal power packed, if it 
were possible to pack them, into the same hull. The 
necessity for increasing to the utmost the proportion 
of indicated to nominal power, and of diminishing to 
the utmost the weight and resistance of the vessel, is 
more apparent in this than in ordinary cases, and the 
engineer will no doubt find, even then, that a vessel of 
large dimensions must be employed. 

The ten-wheel steamboat was designed 450 ft. long 
and 50 ft. beam, the lines running straight from the 
mid-length to each end. If it be objected that straight 
water-lines are not the most favourable to high speed, 
let the lines be laid out on paper, and the eye will be 
struck with their sharpness—a sharpness which is the 
same, in this case, from the bottom all the way up to 
the gunwale, The intended draught is but 7 ft., and 
thus in any case the skin friction of the bottom and 
sides, independently of the form. of the lines, would 
form the principal resistance. With a lozenge-shaped 
hull of the given dimensions and draught, its displace- 
ment is easily found to be 2188 tons in fresh or river 
water, and 2250 tons in salt water. Its wetted sur- 
face is 17,600 square feet, of which 11,250 square feet 
are flat-bottom surface, and the area of immersed mid- 
ship section is 350 square feet. With these data one 
is tempted to fix upon a given indicated horse power, 
and to work out from it the corresponding midship and 
displacement co-efficients of the vessel. At the same 





time we shall have much reason to doubt the value of 
these co-efficients for the purpose of inference or com- 
parison, for it might be found that, although we thus 
obtained somewhat low co-efficients from a certain 
estimated horse power, we should find in practice that 
the speed required a still greater power, corresponding 
to still lower co-efficients. 

We will venture, however on the estimate of 
15,000 indicated horse power. ‘To apply the formula 
the speed must be taken in knots, 30 statute miles 
being 26 knots. Then the cube of the speed multi- 
sar by the midship section, and divided by the in- 

icated horse power, gives 410 as the midship co- 
efficient, which is low, although we are to recollect that 
none of our high co-eflicients are ever obtained at full 
speed. One of the highest ever attained was the 
Warrior’s, $25, but this was at 11.04 knots only, the 
co-efficient falling to 659.4 at 14.356 knots. We do 
not wish, however, to compare ships like the Warrior 
with a shallow, flat-bottomed, knife-ended boat, like that 
already described, nor are they comparable with each 
other. It is exactly here that the co-eflicients fail in 
their application, for we have exact data of but few 
large, flat, shallow, sharp hulls, and of none whatever 
at 26 knots an hour. As we have begun, however, 
we may as well find the displacement co-efficient, and 
as a matter of fact marine engineers almost always 
apply both formule to ships of every form, size, and 
speed. The cube of the speed, then, multiplied by the 
square of the cube root of the displacement, and divided 
by e indicated horse power, gives 198, which is not 
ugh. 

Whether, looking at these co-efficients, we may con- 
clude that 15,000 indicated horse power would drive 
the vessel at thirty miles (twenty-six knots) must, 
after all, be a matter greatly of opinion among those 
best qualified to judge. This power and speed repre- 


15,000 x 33,000 _ | 

2640 {t. per min. -87,500 Ib. of pro- 
pelling force, less, of course, the engine friction and 
the losses, including slip of the paddle-wheels. Un- 
luckily, our authorities are not agreed‘as to the skin 
friction of wetted surfaces, Mr. Phipps, who has 
written cleverly upon the subject, maintaining, what is 
most unlikely, that painted iron plates have one-half 
more skin friction than bright copper. If, however, 
we take Colonel Beaufoy’s experiments (and we admit 
that they are often disputed), we shall have 1.2 lb. of 
skin friction, per square foot, at thirteen knots an 
hour. And if we take the resistance to increase as 
the square of the velocity, as we are bound to in deal- 
ing with fluid friction, although Colonel Beaufoy made 
the rate of increase somewhat less, we shall have 4.8 Ib. 
per square foot at twenty-six knots. With 17,600 
square feet of wetted surface we should thus have 
84,480 lb. of skin friction; and if this be, as is now 
widely maintained, the chief resistance to the motion 
of vessels in water, it certainly is well within the nett 
propelling force, when the latter has been calculated 
apart from the slip and other losses of the paddles, and 
from the engine friction. 

It would be extremely satisfactory if we could count 
with certainty as to the dynamic qualities of fast 
steam-vessels. It is very proper, and at the same time 
very useless, to exclaim with impatience that we should 
apply broad and conclusive principles, as tested by ex- 
periment ; that there should be no guesswork, no rule- 
of-thumb, in these matters. But the fact remains that 
we do not know all the laws of motion in water, nor 
have we established data for inferring them. Practice. 
which is, after all, empirical, is the great test of prin- 
ciples, and it often discovers principles. We must be 
content, therefore, to wait till a very high speed boat 
is built and at work, when we may test our present 
incomplete knowledge. ‘There is, indeed, a notion 
that at very high speeds the water has not time to 
yield, and the boat thus displaces much less than its 
own weight, being driven over rather than through 
the water. Something like this was observed by Sir 
John Macneill in his experiments upon the Forth and 
Clyde Canal, but here the boats were drawn by horses 
at but a moderate speed, and the result is rather to be 
accounted for by the small section of the canal and by 
the angle of the draught-rope. At any rate, we never 
now find that the displacement of a vessel lessens with 
her speed, no matter how fast this may be; and the 
royal yacht Victoria and Albert, and the Viceroy’s 
yacht Mahrousseé, as well as the Holyhead and ry ol 
town boats, the Italian despatch steamers built by 
Wigram and engined by Penn, and even the fast Ame- 
rican river boats have given us speeds ranging up to 
twenty-two statute miles an hour, while, on the other 
side of the Atlantic, it is asserted that twenty-four 
and even twenty-six have been reached. 
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Suppose our estimate of 15,000 indicated horse 
power to be sufficient for 30 miles per hour, can 
engines, boilers, and coal, cabins, fittings, and pas- 
sengers be got into a hull which, with its own weight, 
shall displace only 2188 tons? Even in Bessemer 
steel plates the hull would weigh 300 tons, allowing 
100 tons of }in. plates over 22,400 square feet of 
total surface and 200 tons of frames and strengthening. 
What proportion of indicated to nominal power shé 
we fix upon? If we adopt a piston speed three times 
greater than the Admiralty standard for paddle- 
engines, and this is now done in some cases, and if we 
maintain 234 1b. mean effective pressure upon the 
pistons, or three and one-third times the Admiralty 
standard, we shall have the indicated horse power ten 
times the nominal, or 1500 nominal for 15,000 indicated. 
No pair of engines of such power have ever been con- 
structed, and even the four-cylinder screw engines of 
the Great Eastern, rated as ‘of 1600 nominal horse 
power, work at their utmost to hardly 6500 indicated. 
The 1350 horse engines made by Maudslay, Sons, and 
Field for the Fatikh, and intended, had the Turks ever 
paid for the engines, to have worked to 7000 indi- 
cated, would weigh, with their boilers, water in 
boilers, screw, screw-shaft, and spare gear, about 
1100 tons ; and we might infer, therefore, that engines 
to work to 15,000 indicated horse power would weigh, 
including everything, 2000 tons, which would quite 
throw out our calculation of the displacement of 
2188 tons. Even were such a weight admissible at 
all, it would, if applied at the mid-length of a boat 
450 ft. long, require great additional strengthening of 
the hull, and, consequently, still increased total dis- 
placement. 

The designer of the boat chose, however, ten pairs of 
150-horse engines of dimensions identical with those 
he had employed in a number of successful blockade 
runners, and each pair of 4 ft. pistons with 4 ft. stroke 
was intended to drive a single paddle-wheel, 19 ft. in 
diameter, at from 65 to 72 revolutions per minute. 
The weight of such engines, with boilers to supply 
steam for such a great proportionate indicated power, 
water in boilers, paddle-wheels (one only to each pair of 
engines), could hardly be less than 18 ewt. per nominal 
horse power, even with the simplest construction and 
afree use of steel. This aul give 1350 tons, and 
we believe that this is about the weight calculated 
upon. ‘This weight, it will be understood, is to be 
equally distributed over the whole floor of the vessel, 
and a great saving in the weight of boilers is effected 
by making a single boiler, 230 ft. long, along the keel 
(if there were a keel) of the hull. Without any fixed 
connexion with the bottom, the boiler thus resting 
upon it serves as a girder to keep it flat. The boiler 
itself, too, has only one transverse bulkhead across it, 
dividing it in two, and thus for a width across of 14 ft. 
hardly more iron is used in the shell than would be re- 
quired for one-half the same total capacity of boilers 
made, as is usual, in separate pieces. Thus the whole 
perimeter of the boiler, in plan, is 488 ft., which is the 
same as that of eight boilers 164 ft. by 14 ft., and the 
latter would have but 57} per cent. ot the capacity of 
the former. It will, of course, occur to the ee | of 
others than engineers, that if the great boiler should 
blow up the explosion would be tremendous, but even 
with 45 lb, steam but little anxiety need be felt upon 
this point. 

As steam of 45 lb. is to be worked, cut off in the 
cylinders at half stroke, no extraordinary economy of 
fuel is contemplated. Perhaps 34 lb. of coal per indi- 
cated horse power per hour would not be wie of the 
mark, equal to over 23 tons per hour, or 115 tons for 
the five hours’ trip of 150 a for which the boat is 
designed. This is about { ton a mile, whereas many 
ocean steamships burn ¢ ton, when going at a speed of 
13 to 14 knots, and the proposes river-boat would 
earn more passage-money than any steamer except the 
Great Eastern, supposing that vessel to sail “ full.” 

As explained in our former article, the five wheels 
on each side would not follow in the same wake, and 
the two wheels on each side. abaft the mid-length of 
tle boat. would have the advantage of working in the 
current of water carried along with the ship in con- 
sequence of its own skin frietion, a consideration of 
some importance first pointed out in our own columns 
by Mr. John Bourne. In mentioning that gentleman’s 
name, we are not, of course, connecting him in any 
way with the design under notice, and we desire to be 
distinctly understood as expressing no opinion upon it 
ourselves. We have described it merely, and roughly 
analysed some of the data which it presents. We re- 
peat that the design was made for Mr. H. B. Willson, 
of New York, by one of our foremost marine engineers 
and shipbuilders, who wishes his name withheld, how- 
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ever, from publication for the present. He has ela- 
borated it in great detail, even to starting, stopping, 
and reversing all the ten pairs of engines from one 
platform, and condensing the steam in a single con- 
denser at each end of the boat, cleared by a single air- 
ump worked by an independent engine. That the 
on will be built is doubtful, and we have described 
its design merely as a matter of professional interest. 


THE COST OF MAKING RAILS. 

Senator Morrett, of the United States Congress, 
and who is a partner in the firm of Wood, Morrell, and 
Co., of the Cambria Ironworks, at Johnstown, Penn- 
sylvania, has sent us a statement of the cost of making 
rails at his works, the items having been taken from 
his own pay-rolls in October last, and corresponding 
nearly in their minuteness of detail to those which 
were then given in ENGINEERING, as making up the 
cost of producing rails in the Cleveland district. We 
give herewith a comparative table containing the cost 
of American rail-making, both in currency and reduced 
to English money, and with this we repeat the par- 
ticulars of cost in the North, as given in ENGINEERING 
of October 19th last. We take the English pound 
at $4.84 in gold, and as $6.45 in American paper cur. 
rency, this corresponding to the New York premium 
of 334 per cent. upon gold in October last. 














American English 
currency. gold and silver. 
Zsa 4. 
Pig iron, per ton ... _ w. 43.00 6 13 24 
Vaste in puddling, 12 pr cent. 5.16 0 16 0 
Piling, breaking, and delivering 
metal to puddlers ‘ .24 0 0 9 
Removing ashes, cinders, &c. 24 0 09 
_~ "ea Se + 
Repairs, &c., of puddling furnaces 1.00 0 381 
Squeezing puddle blooms and roll- 
ing puddle bars eee ee 1.96 0 61 
Repairs of puddle rolls, engines, &c. 15 0 O 5h 
Coal per ton of puddle bars 1.51 0 4 8 
Reworking tops and bottoms of 
rails... eee ose eee 75 0 2 4 
Reworking rail ends and defective 
rails - ase ene eee -64 0 20 
Piling, heating, and rolling rails 2.05 0 6 5 
Straightening and finishing 86 0 28 
Repairs of engines, rolls, &c., at 
rail and top and bottom mill ... 15 0 0 5 
Repairs of furnaces for rail and 
top and bottom mill aa .58 0 19 
Coal for reheating, per ton of rails 1.25 0 38 rot 
Brick-masons ‘ ose eee .23 0 O 8 
Bar iron, steel, castings, smith- 
work, machine-work, boiler re- 
pairs, tire-brick, kindling wood, 
timber, carpenters’ work, fire- 
clay, &e., &e. . one “a a 0 79 
Carters’ wages... cee eee -50 0 1 63 
Oil, grease, brass, Babbett’s metal, 
belting, packing, &c. ... ose .38 0 12 
Handling rails and miscellaneous 
labour ... oe ove eee 43 0 14 
Waste of iron from puddle bars to 
rails 15 per cent. on 60 dollars 
(value of puddle bars per ton) 9.00 1 7il 
Insurance, clerks, managers, and . 
general office expenses 1.00 © 8.3 
Total oe $80.41 £12 9 2 


Our readers will wonder how American railway 
companies can afford to purchase home-made rails, the 
cost price of which, at the works, is 12/. 9s. 2d. per 
ton, when rails of at least equal quality can be had in 
Staffordshire or Middlesboro’ at from 5/. 15s. to 
6/. 15s. per ton. Senator Morrell, indeed, sends us an 
estimate of Welsh rails at 5/. 5s. at the place of manu- 
facture, with 1/. per ton for freight to New York, and 
a duty, payable in gold, of 3/. 4s. 94d. per ton added. 
With commission, &c., at 3s.-64d. per ton, the total 
cost of importation is $62.39 currency, or 9/. 13. 4d. 
in gold. Without the enormous duty, amounting to 
60 per cent. upon the English market price of the 
rails, the American ironmasters could never compete 
ut all, and, as it is, Senator Morrell asks for a still 
higher duty of importation, to enable the American 
ironmaster (and he is one himself) to live in the face 
of English competition. 

Cost of Rail-making in the Cleveland District, October, 1866. 
8. d ba &@ 


26} cwt. of pi 38 5 0 
52 ewt. of coa ose eos eee oe 017 0 
Fettling materials for repair of furnaces, 
stores, oil, &e. ... one eee a 08 0 
Puddling per ton of puddle bars ... 10 6 
Shingling ... ose ove es. 1 8 
Rullmg puddle bars ove 1 2 
Repairing puddling furnaces - O 6 
Wheeling, fettling, tipping, kc. ... wo 14 
Steam hammer and engine-drivers, &c. ... 1 0 
16 2 


Add one-fourth for waste of puddle bars to 
rails -— - ao om 


0} 1 0 


i) 
- 








£ 8s. d. 
Mill-furnacing and ball-furnacing 0 4 6 
Rolling . ose oes eve 0 2 6 
Cutting down exe ese eee 010 
Sawing, straightening, and punching 02 0 
Repairing mill furnaces... ose ee 0 0 6 
Wages in coal-tipping, ash-whee'ing. sand- 
wheeling, helpers, chargers, loaders, 
smiths, fitters, joiners, : tablemen, gene- 
ral labourers, weighers ... es 0 7 3} 


The total of these charges is 6/. 8s., and beyond 
these are the cost of management, elerks, agents, dis- 
counts, commissions, risks, wear and tear, rates, 
water, &c. The cost of labour has been somewhat 
diminished since October last, and Cleveland rails have 
indeed been sold at as low as 5/. 15s., and in excep- 
tional cases as low as 5/. per.ton; but it will be seen 
that there remains, in any case, a great advantage over 
the American manufacturer. In the Welsh districts 
the prime cost is, as is well known, much below that 
ruling in Cleveland. 








OVER-STREET BRIDGES. 

Ir is now understood that the experiment of over- 
street bridges for foot-passengers is at last to be made 
in the metropolis; and a site near Hyde Park Corner 
is spoken of for the first trial. About two hundred 
persons are yearly killed outright, and upwards of two 
thousand are more or less injured, in and near London 
by being knocked down or run over by horses and 
vehicles, a large number of these accidents happening 
in the attempt to cross the streets. But for the halt- 
ing places or raised curbs protected by iron posts, 
which have been established at so many of the worst 
crossings in the City and at the west end, these acci- 
dents would, no doubt, be twice as frequent as they 
now are. 

The subject of over-street crossings is one of much 
difficulty, however. There is not only the obstruction 
which they present to the view, shutting off, perhaps, 
the perspective of a long thoroughfare, but they pre- 
sent many points of objection. Judging, indeed, from 
what we have in a measure reccnciled ourselves to 
behold over Ludgate-hill, and at various points in the 
main thoroughfares in the Borough, the mere inter- 
ruption of the view is perhaps one of the minor objec- 
tions. In many situations, as in the Poultry, where 
such a crossing is most needed, there is absolutely no 
room for stairs. To make a bridge there would re- 
quire that most valuable property be taken on both 
sides of the street, supposing, indeed, the property 
could be had at all, and that staircases be made within 
the shops themselves. We may dismiss any idea of 
this kind as wholly unlikely of being ever realised. In 
other cases, where there is sufficient room, and sup- 
posing the inevitable opposition of neighbouring land- 
lords and householders to be overcome, there would 
still remain objections to the over bridges. It would 
require a policeman to each to keep them clear of 
idlers and worse characters. They would require, for 
a good portion of the year, almost constant sweeping ; 
else they would become intolerably muddy and slippery, 
and might lead to great numbers of accidents from the 
latter cause alone. We can understand, too, that 
ladies, for whose security such: crossings would be, in 
a great measure, intended, would have a strong objec- 
tion to mounting a flight of muddy steps in full view 
of a crowd of passers-by below. The weak, the old, 
and the always careless would probably not resort to 
the bridges at all, but would continue to cross the 
road, and to be knocked down and run over as at 
present. 

If, however, the advantage and general convenience 
of over-street bridges were found to be sufficient to 
outweigh these inevitable disadvantages and insepar- 
able objections, their design and construction would 
present much of interest to the engineer and contrac- 
tor. If half-a-dozen of these structures were found to 

rove the case in favour of the system, no one can say 

ow far it might extend. Not hundreds merely, but 
thousands of such bridges might be erected, and a 
considerable activity, for the time being, might be 
given to the iron trade, for they would almost of neces- 
sity be made of iron. 

Ve described, last week, a handsome over-street 
bridge just completed over the great thoroughfare of 
New York—Broadway—and which is so placed as to 
give two crossings also to Fulton-street, one of the 
most crowded thoroughfares also of the American 
metropolis. Our belief is that the bridge is not likely 
to be allowed to remain permanently in its place, but 
we sincerely wish that the many objections which it 
necessarily presents may be found less weighty than 
they now appear to be. 

We have not considered the alternative plan of 





tunnelling beneath the streets, but this plan presents 
several rave objections peculiar to itself, and which 
will readily suggest themselves to our readers. 








CEYLON RAILWAY. 

Apvicgs from Colombo, of the 28th December last, 
give the following account of the progress already 
made in the construction of the Ceylon railways: On 
Saturday, the 22nd December, the first locomotive 
passed over the line from Polgahawelle to the foot of 
the incline at the fifty-second mile, where the Allagalla 
or, more properly, the Rambukan station is to be 
placed. The contractor’s engine, which had thus pene- 
trated to the borders of the hill country, was used to 
convey to Colombo the members of the Government 
and contraetor’s staffs, coming down to enjoy a slight 
intermission in their arduous labours, afforded by the 
Christmas holidays. So far as opened, the railway 
line is now so familiar to the “many” in Colombo, 
that the excursion trains have been but indifferently 
patronised. From Polgahawelle on to the incline, the 
character of the road and country continues much the 
same, and this district of seven miles, Yategame by 
name, has proved quite as deadly to the labour-force 
as that around Ambepusse. This has been the great 
obstacle in the way of the contractor, a more serious 
one seemingly than the formidable works along the 
hill-sides higher up. At the junction of the Rambu- 
kan Oya with the Maha Oya—singular in itself, for the 
two rivers meet ina straight line, and their united waters 
wash off at right angles to the parent streams—there 
is an iron girder bridge, on stone piers, almost rival- 
ling that over the Maha Oya, near Ambepusse, in size. 
The luxuriant and dense vegetation through which the 
line passes between Polgahawelle and Rambukan 
shows the rich character of the soil, and accounts for 
the district being a hot-bed of fever. Too much praise 
cannot be given to the officers engaged in this part of 
the line, who, in spite of oft-repeated prostration, 
bravely stuck to their posts and carried through the 
work. 

The roadway is now quite ready for laying the rails 
up the incline for several miles, across enormous 
embankments, through large cuttings, and not afew 
tunnels; and the work will now be rapidly proceeded 
with, the rails and sleepers being carried up by the 
engine. Here and there, further on, may be seen 
pieces of the road not quite ready, a little blasting or 
filling in, or a slip which requires clearing away; but 
ihere is no work of importance to delay the iron road 
being laid on this side of the wonderful rock 
gallery, or, indeed, beyond that, until the great Dekande 
ank is reached. Between these two works lies 
the Allagalla viaduct, spanning the Allagalla stream, 
really a magnificent piece of masonry of five arches, 
each forty feet span. The Dekande bank is not yet 
closed up, but very shortly a sufficient breadth for the 
roadway will be filled in, and the sidings can be after- 
wards finished. On from this point to Kaduganava 
little remains to be done, except the clearing out of 
one or two tunnels—indeed the rails are laid for a con- 
siderable distance from Kaduganava towards Colombo. 
Between Kaduganava and Kandy several miles of rail 
are laid, and we understand that the only work of con- 
sequence on the rest of the line is a single cutting not 
yet quite finished. 1t will thus be seen that all the 
great obstacles on the Ceylon Railway have been 
successfully overcome. The contractor will probably 
have engines running from Colombo to Kandy by the 
end of April, and there is no reason why the line 
should not be opened for traffic by the 1st of June. 








Tue Great Eastern.—This vessel is advertised to 
sail on Wednesday next, but we have reason to doubt 
her readiness for sea on that day. To those who have 
seen the ship lately, it will cad well nigh impossible 
that she can get off before the 25th. Messrs. George 
Forrester and Co., of the Vauxhall Foundry, have fully 
carried out their contract, but a large amount of re- 
pairs was turned over to them in addition. The bulk- 
heads could not be got in until the ship was off the 
gridiron, and the boilers could not go in until the bulk- 
1eads were in. 

Tue Inquiry 1v Great GEeorGE-stREET.—It is 
impossible for any member of the Institution of Civil 
Engineers, who was present at the last general 
meeting, to forget what then occurred, and it is’to be 
regretted that three whole months should have 
elapsed without determining a matter upon which 
complete evidence was professedly ready at the 
time. The subject is one which cannot be quietly 
dropped, and we need not doubt that the © council 
are fully aware that it involves the honour of the 
Institution. 
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AUXILIARY ENGINE FOR LIGHT-DRAUGHT 


i 





1 
| TIN 


il il 


ot 


v 


"I 


LX. 
ime 


a 


N 
——— | 


s 


So 
AT 


WIA, Wh = 


\ 
sm A SSSA ANA VAAL ARAN LARA 


ol 


j 
i 


SS 


Le 


SS 


@ ow 
ab 
AWAD 5} 


LILLY DULL 


Yio. 


Z 


SY 


Z 


SN 


Oe COREE ENT ELAM AANA 


N 
N 
N 
N 
N 
N 
NI 
N 
N 
Ss 
N 
N 
N 
N 
NY 
NY 
N 
N 


QQ AY 


THE engravings on the present page and page 244 represent 
an auxiliary engine of a class which has been largely applied to 
the monitors of the American navy for the purpose of working 
the air, circulating, feed, and bilge pumps, as well asa pump for 
supplying water to the hydraulic gear used for reversing 
the main engines. This class of auxiliary engine was designed 
by Mr. Isaac Newton, who was the chief engineer of the original 
Monitor during her first engagement, and who afterwards acted 
as assistant engineer in getting up the plans of the American 
ironclads. In our engravings, Fig. 1 is a transverse section 
of the engine taken through the steam cylinder; Fig. 2 isa 
general plan ; Fig. 3 is a section taken partly through one of the 
air-pumps and partly through one of the feed-pumps; and Fig. 
4 is a half-section taken through one of the circulating-pumps. 

The particular engine shown in our illustration is one of those 
applied to the light-draught monitors, but its general arrange- 
ment is the same as that of the engines made for monitors of 
the larger class. The single steam cylinder is 18 in. in diameter, 
with 2 ft. stroke ; and the piston is furnished with a trunk on the 
upper side, as shown in Fig. 1. From the piston a link proceeds 
to one arm of a beam fixed to a rocking-shaft which ex- 
tends the whole length of the engine, as shown in the plan, and 
carries the other arms by which the air and circulating pumps, 
&e., are worked. The other end of the beam just mentioned is 
conpled by a connecting rod with a crank fixed on a shaft fur- 
nished with a heavy fly-wheel, this arrangement being adopted 
to give a steady motion to the engines, and to provide a con- 
venient means of working the slide-valve, which is driven by 
an eccentric in the usual way. On either side of the centre line 
of the engine are arranged the air and circulating pumps, as 
shown by the plan and sections; the two air-pumps being each 
13 in, and the two circulating pumps each 102 in. in diameter, 
and all having a stroke of 15in. The valves ot the pumps just 
mentioned are of india-rubber, and their arrangement will be 
readily understood oy reference to Figs. 3 and 4 without further 
explanation, The feed-pumps have conical valves, as shown in 
Fig. 3, and their plungers, which are 6in.in diameter, being 
worked from the crossheads of the air-pump, they have neces- 
sarily the same stroke as the latter 

It is proposed in some cases to furnish means for actuating 
the rock-shaft from which the pumps are worked by the main 
engines, so that, if necessary, the independent steam cylinder 
and fly-wheel may be disconnected, and the pumps worked in 
the ordinary way. While in port, or at any time when it is in- 
admisgible to work the main engines, the independent arrange- 
mentof pumps may be used as a ‘donkey engine,” such of the 
pumps as are not desired to be used being detached. For ex- 
ample, in the case of a leak, when the main engine cannot be 
worked, as many of these pumps as may be required can be 
used to pump from the bilge by means of suitable valves or 
cocks provided for that purpose. In the accompanying en- 
gravings, the reversing pump, as well as the attachment for 
working the rock-shaft from the main engine, are not shown; 
but the ease with which these can be applied is so obvious that 
nothing further need be said concerning them. 

In any plan of screw engine with horizontal cylinders placed 

hon the same side of the screw-shaft, this arrangement of 
auxiliary engine can be applied without occupying any more 





DESIGNED BY MR. ISAAC NEWTON, U.S. NAVY. 
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available room than pumps worked in the ordinary way, by 
simply using two surface condensers, one opposite each cylinder, 
and placing the pumps between them. It is not necessary that 
the independent engine should be placed in the same relative 
position to the pumps as is shown in the engravings; but the 
rock-shaft may be extended and the engine attached to the iron 
bulkhead of the engine-room or elsewhere. 

Twenty sets of these auxiliary engines were built from the 
design we illustrate for the fleet of twenty “light”-draught moni- 
tors constructed during the late American war, and eight other 
sets of a larger size with lifting pumps for both air and circu- 
lating, but without either feed, bilge, or reversing pumps, for 
the monitors of the Canonicus, Tecumseh, &c., class. Ample 
experience has shown them to be thoroughly reliable, and in 
every way satisfactory in their action. 

The steam cylinder in the engine illustrated is considerably 
larger than is necessary under the ordinary requirements of 
service; but ithas been made of large size so that the pumps 
may be worked by it at times when the steam pressure in the 
boilers is very low, as might be the case from various accidents 
to which steam-vessels are liable. The pumps, as will be ob- 
served, are all vertical, and they hence possess the advantages 
due to that position, such as maintaining a constant supply of 
water on the air-pump buckets, so that they must be perfectly 
air-tight, and affording the great facilities which a vertical posi- 
tion offers for examination and adjustment on account of the 
ease with which the buckets or plungers may be withdrawn 
from the pump-barrel. In those vessels which are fitted with 
pumps on this plan are unusually excellent vacuum is main- 
tained, due no doubt to the fact alluded to, as well as the facility 
the vertical arrangement offers for clearing the air-pumps of air 
or vapour. 


Tue Navy Estmares.—The navy estimates for this year 
are 10,926,000/., or nearly half a million over those of last year. 
275,000. is to be asked for a ship on Captain Coles’s,own 
design, one-third only to be expended within the next twelve 
months. Then there is the Monarch, ironclad turret ship at 
Chatham, of which 2078 tons are ordered for 1867. The 
original idea of applying the turret system to a small cheap 
description of fighting ship has been abandoned. In the seven 
yards together 23,544 tons of shipping are ordered for the year, 
including the vessels to be commenced as well as those already 
in course of construction. The aggregate product comprises 
two ironclad frigates, one ‘iron frigate,” one converted ironclad 
frigate, and one ironclad turret ship—altogether about 8000 tons. 
Then, an equal amount of tonnage is assigned to twin-screw 
gunboats and gun-vessels, 4000 tons more to sloops, and 900 to 
a wooden corvette. 

Russo-AMERICAN T&LEGRAPHY.—The works of the tele- 
graphic line which will unite the American Union to Russia in 
Europe, traversing Russian America, Siberia, and Russia in Asia, 
have just reached the shores of Behring’s Straits. Russia on 
her side has energetically discharged the part which devolved 
upon her in connexion with this bold enterprise, and it is hoped 
that by the commencement of next autumn the line will be in 
operation on its whole length. 
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THE WAR UPON PIECEWORK. 

Wuen this journal first called attention, last 

summer, to the determination of the Amalgamated 
Engineers to overthrow the whole system of piece- 
work, the general secretary of that body, possibly 
sheltering himself behind some mere verbal quibble, at 
once asserted that there was “no truth whatever in 
“ the statement, so far as the Amalgamated Society of 
“ Engineers or its members is concerned.” This denial, 
in the sense in which it was obviously intended, was 
simply false, and we have since supported our original 
statement from the printed report of the society itself, 
as well as by abundant concurrent testimony. 

There is no need to enter here upon any argument 
in favour of the piecework system. None can really 
doubt, whatever the less active and skilful workman 
may assert to the contrary, that it is the best stimulus 
to individual excellence. The best workmen always 
prefer piecework, and it would greatly increase the 
productive power of British labour, and improve the 
quality of its products, if the system could be made 
universal. ‘The means employed by the Amalgamated 
Engineers to stop this system consist in direct orders 
to members to quit piecework, under the penalty of 
forfeiting all claim upon the sick and burial funds to 
which they may have subscribed for many years. 
Were we free to give the names of certain large firms, 
we could cite many instances of this tyranny, and it is 
exactly here where the wings of these so-called friendly 
societies should be clipped by legislation. They now 
ask that legal s/atus may be granted them, in order to 
secure their funds. Surely Parliament, in giving them 
rights at law, will, at the same time, make it a punish- 
able offence to withhold, or to threaten to withhold, any 
sums accruing to the members of these societies, in 
virtue of their by-laws, upon any ground other than 
fraud or defective claim. So obviously just and ne- 
cessary is this provision that we may be quite certain 
it will be made. If it be not, there will be no check 
to the worst abuse of power by trade societies, and the 
country, so far from having benefited by legislative 
inquiry into this matter, will suffer all the ills which 
trade terrorism must beget. 


Gas at SMyrwa.—The Smyrna gasworks have been com- 
pleted within a cost of 50,000/.; but the Turks do not pay 
punctually for their gas, and the public lighting bas been tem- 
porarily stopped. 
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THE CHALMERS TARGET. 

On Friday last, the Chalmers target—a target the 
first trials of which took place nearly four years ago— 
was subjected, at Shoeburyness, to the action of se- 
veral rounds of Major Palliser’s chilled shot and shell, 
fired from the 7 in. Woolwich gun with 22 lb. charges, 
the striking angle being 60°. It is, as we have said, 
now nearly four’ years since the first trials of this 
celebrated target were cartied out ; and although, at 
the time, they were fully retorded in the journals of 
the day, yet it is probable that the details of them may 
have been forgotten by many of our readers, and it 
will be better, therefore, before describing the results 
of the firing on Friday, that weshould give some par- 
ticulars of the target itself and’of its history. 

The target, which is 13 ft. 4in. long by 10 ft. high, 
consists of outer plates of hammered iron 3? in. thick, 
supported by the compound fron and timber backing 
which forms the peculiar feature of the Chalmers sys- 
tem. The front plates rest immediately upon a series 
of horizontal iron plates, 103in. deep, in. thick, and 
placed 5 in. apart, vertically, from centre to centre. 
‘The spaces between these stringers are filled in with 
timber, the horizontal layers of timber and wood being 
firmly secured together by rivets’ passing vertically 
through them at intervals. Behind this compound 
backing comes a second armour-plate, 14 in. thick, and 
this in its turn bears against a cushion of wood 33 in. 
thick, placed between it and the plates representing the 
skin of the ship, which are §in. thick. The armour 
is secured to the skin by bolfs 2} in. in diameter, with 
conical stepped heads and shallow square threads, 
these bolts having been originally provided with double 
nuts bearing upon elastic washers. 

The trials of the targets were commenced on the 
27th of April, 1863, and during the first series it was 
subjected to twenty-seven rounds—eight from the 68- 
pounder and nineteen from’ the 110-pounder gun—the 
total weight of the metal thrown being 3056 lb., and 
the weight of powder burnt 380lb. The last shot of 
the above series was a 109 lb. flat-ended steel shot, fired 
with a charge of 16 lb., and the results of the testing 
were very favourable to the target. Onthe 4th of May, 
18638, the target was subjected to the further test of two 
rounds of spherical cast-iron shot fired from a 10} in. 
Armstrong shunt-gun with charges of 50 lb. of powder. 
By these rounds, two bolts and a few rivets were 
broken, and one of the ship’s ribs was bulged inwards ; 
but the inner plate was still not pierced, and it was 
agreed to subject the target to a 300 lb. steel shot fired 
with a 45 lb. charge. This shot penetrated the target, 
but it is only fair to say that it hit the latter at a part 
that had been already subjected to heavy firing, and it 
is doubtful whether if it had struck a perfect portion 
of the target the same effect would have been produced. 
After the trials above mentioned the target was taken 
to pieces, but eventually it was set up again and sub- 
jected to several rounds of spherical cast-iron shot 
fired from the 300-pounder gun with 45 lb. charges at 
a distance of two hundred yards. Under these trials 
the target stood well, the structure remaining sound, 
although in the rebuilding the thick india-rubber 
washers with which the bolts were originally provided 
were omitted. 

Besides the experiments to which it was subjected 
on behalf of our Admiralty and the War Department, 
the target was lent to the Italian Government, and at 
their request about a dozen rounds were fired at it, so 
that altogether it had been subjected, previous to the 
trials of Friday last, to forty-five rounds, six of these 
having been fired by the 300-pounder, and the total 
weight of metal thrown against it having amounted to 
5196 lb., or about 39 lb. per square foot of its surface. 

Under these cireumstances the target was, as might 
be expected, found on Friday last to be in a somewhat 
dilapidated condition. The front plates were, over a 
very considerable portion of the surface of the target, 
at some distance from the backing, whilst few of the 
bolts were properly tightened up, and several of them 
were without nuts altogether. The elastic washers 
under the nuts were, a8 we have already stated, also 
absent; and although it was stated in the official pro- 
gramme that the target had been repaired since the 
experiments of 1863, yet we are assured by Mr. 
Chalmers that this was an error, and that all that had 
been done was to fill up some of the inequalities in the 
backing with wood, when the plates, which had been 
twice removed, were replaced for the second time. 

We may now describe the experiments conducted 
on H'riday last, and their results. ‘the angle of fire 
was, as we have stated, 60° with the face of the target, 
aud tlie gun used was the Woolwich 7 in. land-service 
inuzzle-loader, a gun the weight of which is 7 tons, or 





half a ton more than the sea-service gun of the same 
bore, which was used in firing against the Warrior 
target. The gun was placed at a distance of 70 yards 
from the target, and the charge of powder used was 
221b. in each case. The first round consisted of a 
Palliser solid shot weighing 114 lb., and having an 
ogival head, the curves of ‘which were struck with a 
radius equal to 1} times the shot’s diameter. This 
shot, which had a velocity of 1445 ft. per second, hit 
the target close to the upper edge of the right-hand 
lower ‘late, and effected a penetration of about 18 in., 
but did not pass through the target. The back of the 
target was divided by ‘the supporting ribs into four 
bays, and in the first of these the effect of the shot had 
been to break off the heads of two wood bolts; in the 
second bay, one wood bolt and seven rivets had given 
way ; and in the fourth bay, four wood-bolt heads were 
off, and one armour-plate bolt was injured. One of 
the ribs was also bent’ and cracked, the crack being 
open nearly lin. The shot'was broken up. 


The second shot was of the same kind as the first, 
and it weighed 1]43%b., and attained a velocity of 
1460 ft. per second. It hit the same plate as the first, 
but lower down and rather more to the left of the 
target, the centre of the hole being 4 ft. from the right- 
hand edge of the target and 124 in. below the upper 
edge of the bottom plate. The hole was 8}in. in 
diameter, and the shot, after passing through the front 
plate, turned upwards and slightly to the right into 
the hole made by the first shot, and then passed 
through the target, being, however, broken up into 
langridge during its course. By this shot the crack 
caused by the first shot was enlarged, a portion of the 
inner skin was blown away, and some fresh cracks 
were found in the plate struck. 

The third shot was of the same description as the 
two previous ones, but it was aimed at the left of the 
target near the middle of its height, a point at which 
the front armour-plate was to a great extent clear of 
the backing, and, indeed, where the target was already 
much damaged. This shot, which had a velocity of 
1450 ft. per second, struck 1 ft. 6 in. from the’ bottom 
edge of the middle plate and 1 ft. 11 in. from:the left 
edge of the target, and it completely penetrated the 
latter. The hole made in the front plate measured 
Sin. by 9in,, whilst the second armour-plate, 1 in. 
thick, was carried away for an area of about 2 square 
feet, and the backing was badly splintered. The inner 
skin was also driven back along the entire length of 
the left-hand bay for a height of about 2 ft. 6 in., but 
the shot, like the previous ones, was broken up. 

The fourth round consisted of a Palliser shell, 
weighing 1151b. 60z., and containing a bursting 
charge of 1 lb. 30z. of powder. This time the gun 
was laid on the top plate of the target, near the middle 
of its length, at a point where it was in very fair con- 
dition. The shell, which had a velocity of 1455 ft. per 
second, and hit the plate at the centre of its depth, and 
8 ft. from the left ake penetrated 1 ft. 9 in., and burst 
in the target, igniting the backing. The hole made in 
the front armour-plate measured 7 in. by 8 in., whilst at 
the back of target the inner skin was bulged and 
cracked immediately behind the hole, and was slightly 
bulged in the next bay, where the angle-iron was also 
cracked, and several rivet heads knocked off. 

The fifth and last round also consisted of a Palliser 
shell; this shell, which was of the same description as 
that last fired, weighing 1174 lb., and containing 1 |b. 
30z. of powder. ‘The velocity attained in this round 
was less than in any of the preceding ones, being 
1420 ft. per second; and the shell, which struck the 
left-hand lower plate of the target, 144 in. from the 
bottom, and 16 in. from the left-hand edge, turned to 
the left immediately after penetrating the front plate, 
and passed out as langridge through the end of the 
target, displacing the longitudinal stringers and back- 
ing upwards and downwards during its course, and 
tearmg away the ? im. plate by which the end of the 
target was protected. 

These experiments seem to prove two things: first, 
the great resisting power of the Chalmers target; and 
secondly, the highly destructive effect with which the 
Palliser shot and shell can be used against armour- 
plates. At first sight it may appear that these two 
results are opposed to each other, but a little con- 
sideration will show that this is not really the case. 
When the copes condition of the target is eon- 
sidered, it will be seen that the injury which it sustained 
on Friday was less than might have been expected from 
the results which have attended the firing of the Palliser 
shot at other targets, and it was an important point 
that all the shot fired were completely broken up; 
whilst, on the other hand, it was evident that the 
damage done to the target on Friday by the Palliser 





shot and shell was greater than it had received from 
any of its previous assaults, with the exception of that 
of the steel shot fired from the 300-pounder with 45 lb, 
of powder. ‘ 

We do not intend here to make special comparisons 
between the Chalmers target and others which have 
been tested, for the differences which have been made in 
the various series of experiments would render it very 
difficult, if not almost impggsible, to‘make such com- 
parisons justly; but we must say that the Chalmers 
target has—to say the very least of it—done sufficiently 
well to entitle it to a much more complete trial at the 
hands.of.our Government.than it has yet received. It 
must be borne in mind also the Chalmers target of 
1863 is not necessarily the Chalmers. target of to-day. 
When the target, which was tested on Friday last, was 
made, the manufacture of armour plates was far from 
haying attained its present degree of perfection, and 
the hammered plates actually used for the target 
are probably, to at least some extent, inferior in quality 
to those which could now be produced by rolling. 
For the longitudinal stringers, too, a3 well as for 
the inner armour plates, if is probable that Mr. 
Chalmers would now substitute steel for wrought 
iron, and in the various details of construction many 
improvements would doubtless suggést themselves, 
although the system, as a whole, would’be in no way 
departed from. Altogether we think! ‘that there is 
ample reason for trying an entirely new'target on Mr. 
Chalmers’s system, and we trust that such a trial will 
eventually be carried out. Amongst’ those present at 
the experiments on Friday last were Sir John 
Hay, MP. Admiral Key; General Lefroy, Colonel 
E. Wilmot, Major Curties, Major Palliser,: Mr. Whit- 
worth, Mr. Chalmers, and a number of’ other gentle- 
men. ‘The firing,was conducted by Captain Alderson 
and Lieutenant Reeves, and the velocities of the shot 
were taken by Captain Noble. 








LOCOMOTIVE ADHESION. 


We have had recent occasion to. know that a certain mumber 
of engineers—not, it is true, practically engaged in the atianage- 
ment of railways—still doubt that the maximum of” otive 
adhesion, under favourable cireumstances, may be one-fourth or 
even more of the adhesion weignt on the coupled driving-wheels. 
The Brentwood incline of the Great Eastern Railway affords, 
however, « convenient illustration of what locomotives are capa- 
ble of doing, and we think all engineers should be familiar with 
this and many similar instance. The Great Eastern goods 
engines weigh 31} tons in working order, and of this 21} tons is 
upon four coupled wheels, 6 ft. in diameter. The cylinders are 
17 in. in diameter, and the’stroke is 24in. We have taken in- 
dicator diagrams from these engines which show a mean 
cylinder pressure of 115 lb. per square inch, corresponding to a 
steam traction force of 11,078 1b., including the internal re- 
sistances of the engine itself. These engines ascend the Brent- 
wood bank, the upper part of which is inclined 1 in 90, often 
with 35 loaded trucks averaging 8 tons each; indeed some of 
them are considerably heavier. Here the total weight of train 
is 280 tons, engine and tender 50 tons more, or 330 inall. The 
gravity on the incline is 8435 lb., and even the very low estimate 
of 8lb. per ton of the total weight of engine, tender, and train 
for the frictional and rolling resistances would give 2640 lb., 
making up the estimated tractive force from the steam-diagram 
of 11,078 Ib., which is, in itself, upwards of 23 per cent. of the 
weight upon the coupled wheels. It is to be borne in mind that, 
in working, and especially up a bank of 1 im 90, a proportion of 
the weight upon the leading wheels, as weighed when the engine 
is at rest and upon a level is transferred, by the act of traction 
and by the alteration of the water level, to the coupled wheels 
behind. And it is tobe further borne in mind that the internal 
resistances of the engine, as included in the estimate of the 
total steam traction force, as represented by the piston pressure, 
do not work up any adhesion upon the rails. 

A case more in point is afforded in the working of an incline 
of 1 in 45, connecting the North London Railway with the Great 
Northern. Mr. Adams informs us that his new tank engines weigh 
45 tons, of which 82 are upon four coupled wheels. ‘These 
engines take twenty-five loaded trucks weighing 12 tons each 
and two vans weighing 7 tons each, the whole moving mass 
being 359 tons, up this incline. In this case the resistance of 
gravity alone is almost exactly 8 tons, or exactly one-fourth the 
nominal weight on the coupled wheels. We say “nominal 
weight” for the reason already explained, viz., that the distri- 
bution of the weight is somewhat altered when the engine is 
working, especially up an incline, a portion of the weight being 
transferred from the bogie in front to the coupled wheels behind. 
When, however, we add the frictional resistance of the train, 
there can be no question that the total resistances, and therefore 
the adhesion, exceed one-fourth of the adhesion weight. In 
other words, with aclean dry rail, a tank engine, with all its 
wheels coupled, and having sufficient steam or “ cylinder power,” 
would ascend un incline of 1 in 4, of course taking no load be- 
hind it. 








Ciynpr DrepGine, Macninery.—Messrs. Wingate, of 
Whiteinch, have. forwarded to the Paris: Exhibition .a model o' 
the large steam-dredgers which they have built for. the river 
Tyne Commissioners. . These dredgers are said to be the largest 
in the world, each being capable of, raising 1000 tons: per hour 
from a depth of 35 ft, The model is on a scale of half an inch 
to the foot. It has engines. and boilers which can be used for 
raising steam, and it is intended to work under a glass case. 
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RESERVOIR EMBANKMENTS. | 


THERE is no doubt a growing distrust of reservoir 
embankments, at which we cannot be surprised, look- 
ing to the various disastrous accidents which have 
oceurred of late years from such embankments having 
suddenly given way. But there cannot be a doubt 
that all such accidents have arisen from a very simple 
cause—imperfect construction. Just, however, as 
when a boiler bursts, the most ingenious theories are 
propounded to conceal the real cause of the mischief. 
which in nine cases out of ten is merely deficient 
strength; so when a reservoir embankment gives way, 
or shows tokens of weakness, the fault is very often 
imputed to some accidental phenomenon, against which 
no human foresight could provide, instead: of being 
recognised as the natural result of bad engineering or 
slovenly construction. If it were the inevitable con- 
dition of the use of reservoirs that an embankment 
should now and then give way, drowning the unfor- 
tunate people who happened to be beneath, that would 
constitute a sufficient argument against the formation 
of great reservoirs at all. But itis quite certain that 
all such accidents are avoidable, and, in fact, artificial 
reservoirs may be made quite as secure as natural 
lakes, if the embankments are only properly con- 
structed. What the proper mode of construction is we 
shall now proceed to show. 

First, however, we may be permitted to refer for a 
moment to the circumstance of an alarming leak having 
lately manifested itself in the embankment of the Round- 
wood Reservoir, formed to impound the waters of ‘the 
river Vartry, for the purpose of supplying Dublin with 
water, as an evidence of the need of these elucidations ; 
for if the works of an engineer of the. hydraulic reputa- 
tion of Mr. Neville show signs of imperfection, what 
are we to expect from the hands of the lesser potentates P 
The water, we believe, has now been in a great measure 
let off from the Vartry Keservoir, and the defect will, 
we suppose, be discovered and made good. But it will 
be useful to recapitulate the leading features of the 
work, in order that they may be compared with those 
of other works constructed ,on the principles we-ad- 
vocate, and which have stood the test of succéssful 
endurance for thirty or forty years. 


The Vartry' embankment is about 2000 ft. long and 
65 ft. high at the highest part. At the top the em- 
bankment is 28 ft, wide, and the outer slope is formed 
with a declivity of two and a half to one, and the inner 
slope with a declivity of three to one. The puddle 
wall is 18.ft. thick at the bottom and 6 ff, thick at the 
top, and, it is carried down to the rock. An open 
cutting, passing through the rock, ‘covered with an 
arch so as to constitute a tunnel 14 ft: wide and 14ft. 
high, passes right through the lower side of the.em- 
bankment for the reception of the pipes; and about 
midway in the length of this tunnel a diaphragm wall, 
or plugging as it is called, 20 ft. thick is introduced to 
serve asa stop tothe water. Through this wall the 
pipes are carried, one of which is a 33 in. pipe in- 
tended to furnish the requisite supply of water to the 
filtering reservoirs, and the other—a pipe of 48 in. 
diameter—is intended as a relieving pipe should heav 
floods occur in the river. The leak first showed itself 
by spurts of water occurring in the tunnel, and the 
leak so far increased, and. the embankment in front of 
the puddle wall began to settle so sensibly, that it be- 
came necessary to draw off the water in order that the 
requisite repairs might be effected. There is no doubt, 
we think, that the leakage hegan where the puddle 
wall rests on the rock, and the effect of a heavy leak 
in this situation would necessarily be to make the foot 
of the embankment contiguous to the puddle wall cave 
in as the earth was washed away, and this would lead 
to avisible settlement of the top, which is precisely 
the effect that in this case was observed. 

We have no information to show how this embank- 
ment was formed by the contractor. But in such a 
work it is plain that the careful selection and proper 
consolidation of the materials is quite as important as 
the right proportionment of the different parts of the 
work. The embankment which gave way at Sheffield 
was formed with large numbers of boulder stones 
resting ‘against the upper side of the puddle wall—a 
mode of construction which was, justified on the plea 
that the puddle wall alone was intended to make the 
embankment tight, and that as the water must in any 
casé reach it, there could be no impropriety in the use 
of materials which would enable the water to reach it 
easily. The result of this inconclusive and rash general- 
ization ‘was that the embankment gave way, and it is 
quite inexcusable to leave anything to chance in so 
momentons an affair. We think Mr. Neville’s puddle- 
wall is too thin. But the probable cause of the defect 





which has shown itself is the imperfect nature of the 
junction between the puddle-wall and the rock. , 
To form a proper embankment, the whole of the 
earth in front of the embankment, should be care- 
fully selected without stones, and of as impervious a 
nature as possible. The mud and soft earth should 
be removed from the bottom to such a depth as), 
enable the embankment to, rest, on firm.ground, an 
it should be carried up in layers of not more than 
6 inches ‘to the end, that eachayer may be trodden 
down and consolidated bythe horsés and carts 
passing over it before the next layer is laid on. For 
an.embankment 60 ft. high the puddle wall should be 
30 ft. thick at the bottom, and its upper face should 
be vertical, while its lower face reduces in steps of 
about 3 ft. wide until it is about 8 ft. thick at the top. 
About half of the embankment which comes behind 
the puddle wall may be formed of boulder stones and 
other rough material, its whole function being to give 
weight; nor need the mud be removed from beneath 
that small portion of the embankment which will 
form about one-fourth of the whole, and forming 
the lower portion of the down-stream slope. But 
the whole of the earth in front of the puddle wall 
should be carefully selected and impervious, and with- 
out sticks, or stones, or pieces of rope, or straw, or 
other foreign matters in it ; and about half of that part 
of the embankment lying lower down the stream than 
the puddle wall, and resting against it, should also be 
formed of selected earth, but it may be inferior to that 
in front. ‘The toe of the embankment, or about one- 
fourth of the whole, lying lowest down the stream, 
may,consist of the stones and rubbish pitched out from 
the other parts. ‘The puddle wall should be built up 
with puddle, consisting of three parts gravel and one 
part.clay, and it must be carefully mixed and tempered, 
and be neither too dry nor too wet, and it must not be 
worked in very wet weather, and in very hot weather 
it may be necessary to sprinkle earth over each layer 
when deposited to prevent. it from becoming too dry 
before the next layer ean be added. The puddle wall 
should be kept a little higher in the building up than 
the other parts of the embankment, and all the parts 
should be carried up together. To prevent leakage 
where the puddle wall meets the rock, it is not suf 
cient that it should rest upon the rock surface, or even 
that a rectangular trench should be formed for its re- 
ception ; but a trench must be formed with successive 
steps, into which the puddle wall will be moulded,; to 


the end that should any leakage occur it’ will not. be} 


able to occur in a direct or nearly direct line, whereby 
the water might acquire a dangerous velocity that 
would erode the puddle, but: shall be constrained to 
pass round a great number’ of right angles, whereby 
the velocity would be so much impaired as to render 
a leak harmless even if it did oecur, If, then, the 
puddle wall be thirty feet thick at the surface of the 
rock, a trench should be excavated of forty feet broad 
for a depth of three feet; and next in the middle of 
that a trench of twenty feet broad for a depth of 
three feet ; and next a trench in the middle of that, 
ten. feet broad for a depth of three feet; and next 
a trench in the middle of that, four feet broad for 
a depth of three feet. The corners of all the steps 
thus resulting should be sharp, so as to compel an 
water leaking between the puddle wall and the roc 
to turn many right angles before it can escape. The 
sides of the valley on which the embankment rests 
must be cut into similar steps or trenches, so as to 
revent water leaking longitudinally beneath the em- 
ankment from acquiring any dangerous velocity, and 
if this be prevented, even if a leak. occurred, it would 
silt itself up. These principles of construction will 
commend themselves on sufficient grounds to every in- 
telligent engineer. They do not, owe their paternity 
to us, but they are the principles on which Mr. John 
B. Jervis, the Hon. W. J. McAlpine, of New York, and 
other American engineers, have carried out great num- 
bers of hydraulic works in America, which have with- 
stood during many years the adverse influences of a 
severe climate without a single failure having occurred 
among them. Next week we shall probably have some- 
thing further to say upon this important subject. 





MontTrvipEo.—The general maritime movement of the port 
of Mentevideo has become relatively important, Thus, in 1866, 
the port was visited by 2865 ships of the collective burthen of 
535,000 tons, 

Coat In France.—The consumption of coal in France ap- 
pears to be now about 18,000,000 tons pee antum. Thus, while 
the indigenous production was officially-estimated last year at 
12,000,000 tons, the importation from, abroad was set down at 
6,103,000 tons, against 5,281,000 tons in 1865, Belgium fur- 
nished the greater part of these imports, yiz.. 3,631,000 tons in 
1866, dgainst 5,281,000 tons in 1865. Enpland came next, and 
then the German Association. 





THE ISAR BRIDGE, NEAR MUNICH. 


Tue Munchen-Rosenheim (Paris and Vienna) Railway crosses 
the river Isar at Grossheselohe, about eight miles from Munich, 
by means of the fine wrought-iron bridge of which which we 
give illustrations on the next page. Tis bridge was the first con- 
structed on the Pauli ng system which has since been 
adopted for several bridges in Germany, and amongst them for 


| the h bridge, near Stockheim, and for the bridge over the 


e, at Mayence, this latter being the-largest, bridge which 
Nyt been built on this. plan. The bridge over ‘the “Isat, 
which forms the subject of the present notice, consists of f 
spans, 'the two centre spans giving each a clear opening of 172 
24in. measured along the water line; and the two side spats 
giving openings similarly measured of 87 ft.2in. each. The 
bridge was constructed to carry two lines of rails with a foots 
way on each side, but only one line of rails is at present usetl? 
The bridge is of very considerable height, the rails being 101 ft} 
8in. above low-water level. di 

The piers are founded upon concrete resting upon marl, an@ 
surrounded by sheet-piling and crib-work ; and the foundations 
are further protected from the scour which might take place 
during floods, by large stones thrown into the river around the 
bases of the piers.. The masonry of the piers begins at a deptht 
of 4ft. 11 in. below low-water level, and it consists for a hei 
of 16 ft. 9 in. of blocks of stone of from two to three cubic met: 
each. The upper parts of the piers are built of bricks, courses 
of stone being, however, introduced at intervals of from 8 ft. té 
11 ft. in order to better distribute the pressure. 

The general appearance of the bridge will be seen from Figs 
1; 2, and 3 of the engravings, whilst Fig. 1 will also show the 
general arrangement of the trussing forming the superstructure; 
The principal details of the trussing are shown by the figured 
which are drawn to a larger scale, these being as follows: Fig. 4 
is a transverse section of the bridge taken at the centre of oné 
of the main spans; Figs. 5, 6,7, and 8 are elevations and plans 
of portions of the upperand lower members of one of the maité 
girders; Figs. 9, 10, and 11 are views of one of the cross 
girders; Figs. 12, 13, and 14 are views of one of the main 
girders, showing the manner in which it rests upon the piers} 
and Figs. 15 and 16 are enlarged views of a portion of the 
bottom member of one of the main girders, 

The platform of the bridge is carried by longitudinal and 
transverse girders, which are in their turn connected with the 
top members of the four main girders of each span by means’ of 
pillars, formed each of four angle irons, and by diagonal bracing 
which helps to stiffen the structure, The bridge is, as we have 
said, at present used for a single line of railway, and that is 
placed at the middle of the width of the bridge, the side portions 
being used for ordinary traffic. Under these circumstances'@ 
system of diagonal bracing has been placed between the two 
centre girders of each span; but when the bridge is laid with 
two lines of rails, this bracing will be removed, and the two 

irs of girders (each pair conveying one line of rails) will thus 

free to deflect independently of the other. i 

At all the important joints of the bracing slightly conical 
bolts were employed, these bolts fitting holes accurately 
to receive them. In order to diminish the chance of loosent 
the nuts, all.these joints also were arranged so that, as far a8 

ible, the bolts were -not: subjécted to longitudinal strait. 
Tlie nuts were also secured against slacking back by rivettin 
over the ends of the bolts. We have said that bolts were wa 
at all the more important joints, and it was only at points 
where the number of rivets used was, for the sake of stiffuess, 
greater than was necessary to transmit the strain, or where long 
rivets were required, that the rivetting was done with a 
rivets. The lower flanges of the main girders were made 
two widths of plates, as shown in Fig. 16, on account of its 
being possible, at the time that bridge was erected, to get better 
iron in the narrow plates than could be obtained in the wider 
ones. 3 

According to the contract, the bridge was to be capablé’ 6 
bearing a load of 30cwt. per foot run, and it was t 
both by the application of dead loads of rails and by the 
passage of trains over it. These trains varied in weight 

rom about 41} tons to 123 tons, and they were run over thé 
bridge at the rate of ten miles per hour, and were also brought 
upon it slowly and allowed to rest on each span for some time. 
The deflection curves of the several spans were all accurately 
noted by means of arrangements provided for the purpose. ' 

The quantities of wrought and cast iron used in the, com 
struction of the bridge were for each of the small spans 49/634 
tons of wrought and 21.204 tons of cast iron, and for each of 
the large spans~171,392 tons of wrought and 40.707 tons of 
cast iron; whilst the total quantities for the four spans, includ- 
ing connexions over piers, were—wrought iron, 443.648 tons, 
and cast iron 123.823 tons. All the wrought iron employed in 
the construction of the bridge was tested, before being used, 
with a strain of 1140 kilogrammes per square centimetre; and 
all the ironwork, before being erected, was cleaned in dilute 
acid and scrubbed with iron scale, after which it was steeped for 
from five to fifteen minutes in boiling linseed oil, and was then 
painted with red lead. 

The bridge was designed by M. Pauli, and the details were 
carried out, under his direction, by Mr. Werder, who was, at the 
time that the bridge was constructed, manager to the contrac- 
tors, Messrs. Kramer, Klett, and Co., of Niirnberg. The trials 
of the bridge were commenced on the 24th of September, 1857, 
and the bridge was opened for public service on the 2ist of 
October of the same year. 








Frencu TRANSATLANTIC STEAMING.—ICt is stated thatthe 
French Government proposes to increase the efficiency and vigour 
of the oceanic steam services which it patronises and assists. 
Thus it is proposed, it is said, to double the Indo-China and 
Brazil services, and, at the same time, to establish a line to New 
Orleans. The intention is also attributed to the French 
Government of establishing a bi-monthly line to the Isthmus of 
Panama. It is argued in some quarters that no other French 
port presents so many advantages as Bordeaux for a new steam 
line between France and the Pacific. 
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Ina description of Mr. A. Borsig’s ironworks at Moabit, near 
Berlin, given in page 390, vol. ii., of this journal, we noticed a 
very useful arrangement for lifting the articles when passed 
through the rolls by means of a steam cylinder placed at the 
top of the standards. The accompanying engravings represent 
the details of this arrangement as applied toa plate-mill con- 
structed by Mr. Borsig. A single-ucting steam cylinder, a, Figs. 1 
and 2, is mounted in a frame at the top of the roll standards ; and 
the piston-rod, which passes up vertically through an adjustatle 
bearing, 6, Fig. 2, shown in detail in Fig. 3, is connected to a cross 
piece, c, Fig. 2, which can be moved up and down in two vertical 
slides, as shown in Fig. 1. Outside of the guides, d, the cross- 
bar, c, has attached to its ends a series of connecting links, 
mmm, to which the two inclined feed-plates or tables, one at 
each side of the rolls, are coupled by means of wrought-iron 

8, 80 as to be firmly connected with the crossbar, c, and to 
follow its movements in a vertical line. ‘The crossbar, c, being 
connected to the piston-rod, is lifted by the pressure of steam in 
the cylinder, a, when admitted below the piston. The effect of 
this movement is that the guide-plates at both sides of the mill 
are raised simultaneously to the height required for passing the 
article back over the top roll, and the revolution of the top roll 
itself—its upper side being, of course, moving in an opposite 

to its under side—takes the article back to the front 
of the rolls by friction. This simple apparatus, which is easily 
applied to any rolls, has been found of great assistance in rolling 
heavy Borsig employs it in most of the rolling 
mills constructed at his establishment. 





THE USE OF STEEL. 


To doubt the entire trustworthiness of steel of good brands 
as a material for railway tyres and axles, and for railway bars, 
is an anachronism which no one well informed of current prac- 
tice would now commit. If we speak with less apparent con- 
fidence of steel as a material for. ships and bridges, it is not 
because of any real doubts in our,own mind, but merely that 
steel has not as yet been so extensively applied in this manner, 
and has not, therefore, furnished the same complete data for 
decided opinion. 

We have recently heard it stated, not, it is true, as the result 
of direct practical acquaintance with the use of steel on rail- 
ways, but, nevertheless, in an authoritative manner, that engi- 
neers had adopted it too, hastily. A steel tyre, or an axle, it 
was said, had broken. The same may be said of iron; but, 
although steel has proved itself superior to iron, no one would 
think, because of a single case of a broken tyre, nor even of 
several scattered cases, of condemning iron generally.. Practical 
railway engineers have long since decided the question for them- 
selves, and there are but few lines on which steel tyres are not 
now used as a matter of safety and economy, if not of necessity, 
while on’ many, as on the London and’ North-Western, the 
Great. Western, the Great ‘Eastern, the. Caledonian, the North 
London, the Metropolitan, and, we wish to add one more line 
less. known, the Maryport and Carlisle, steel has been very 
largely adopted for cranks, axles, piston. and connecting rods, 





and other parts of engines, and very largely also for iage 
axles and tyres. Indeed, to discuss this subject now with the 


engineers of these lines would be much like discussing whether 
copper was a good material for fireboxes, or whether Lowmoor 
or Bowling plates could be depended upon for boilers. 

There are good brands and bad brands of steel, just as there 
are of iron, but all these brands are well known. Of the good 
brands excellent crucible steel is made abroad and by several 
large Sheffield makers, and excellent steel is also made at a 
number of works by the Bessemer process. Axles can be shown, 
made of both descriptions of steel, which have been bent double, 
and in the cold state, without showing any crack or flaw, while 
others have borne with equal success the. blow of a ram of 
143 cwt., or, say, ¥ ton, falling 30 ft., the axle, 3$in. diameter, 
receiving the blow midway of a clear ‘span of 3 ft. Steel t 
have been bent, cold, into a figure 8, by heavy rams falling from 
a considerable height, but without cracking. Tests of this 
kind are familiar to all who are much engaged with railways in 
England, and especially with rolling stock. We have purposely 
avoided the names of any tirms of makers; but we speak from 
a direct personal and responsible knowledge of the application 
of steel in the construction of rolling stock and for rails. And 
we may remark that the question is not one of mere opinion, 
however backed by the authority of names:eminent in other 
branches of engineering; but it is one of information alone, or, 
in other words, of facts capable of easy verification. 








Tur CHANNEL RaiLway.—It is understood that Mr. Hawk- 
shaw, after an extensive series of soundings, has satisfied himself 
that the bottom of the English Channel too many and too 
deep ‘faults ” to permit of tunnelling. 
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PRINCIPLES OF A WATER. SUPPLY, 
By an AMERICAN ENGINEER. 

Neanty all the large cities in the northern and 
western States of America, and the Canadas, and a great 
number of the smaller cities and towns, have constructed 
efficient waterworks for bringing in an abundant supply 
of good water to the streets and-houses. These works 
are all on the constant supply system, and none 
other would be tolerated in America. The expense 
of constructing the works has generally been borne by 
the municipalities, by whom the works are also man- 
aged. The quantity of watcr furnished by these works 
varies from 30'to 70 gallons per day for each inhabit- 
ant, which includes the water used for watering the 
streets and for extinguishing fires, also for public 
fountains, for flushing the sewers and for manufacturing 
establishments. The water used for domestic pur- 
poses alone does not exceed 20 gallons per day for 
each inhabitant, and, in those cities. where the 
consumption reaches 60 or 70 gallons, it is believed 
that at least one-third is wasted by defective house- 
hold service pipes and cocks, or by other wanton waste. 
Wherever meters have been applied, the waste*:has 
been reduced to the above extent. 

The extent of ground necessary to catch the rain 
required to supply a town with water is much less 
than is generals supposed, and does not in general 
exceed that on which the town stands. Of course’this 
rule wil! vaty with the rain-fall, for in some countries 
there is hardly any rain at all, and in other countries 
the fall is excessive. But it will hold good for most 
parts of England, and of other similar countries. Thus, 
if we suppose London to contain a population of three 
millions, and that an average supply of 30 gallons per 
day for cach inhabitant is required, we shall require 
td supply 90 millions, or say 100 millions of gallons 
of, water daily. ‘Then, if we take the depth of rain- 
fall, by way of illustration, at 30 inches—though in 
reality it is one-sixth less near London, but probably 
more towards the sources of the Thames—and if we 
suppose 60 per cent. of this quantity can be collected 
and made available for use, then an acre, or 43,560 

diare foot oth with on annual available cathert 

of 18 inches of water, will give a daily supply of 1200 or, 
say, 1000 gallons, and hence to collect the quantity re- 
quired the gathering area must be LOU,000 acres, or 
124 miles square. An area therefore equal to that on 
which London stands would suffice to collect water 
enough as rain to supply all the wants of the inhabit- 
ants. Should a supply of 200 millions of gallons per 
day be required, a gathering area of about 174 miles 
square would become necessary. So far as quantity, 
therefore, is concerned, it does not appear to be 
necessary to travel very far from London to obtain 
an adequate water supply. 

The parent source of all the fresh water to be found 
on the earth is the ocean, and the atmosphere is the 
vehicle by which it is translated from place to place. 
Vapour rises from water at all ordinary temperatures ; 
but the higher the temperature, the larger the quantity 
of water distilled over in a given time. But when the 
temperature of the atmosphere falls from any cause, 
the invisible vapour suspended in it condenses and 
forms fogs, dew, and rain. So, in like manner, moisture 
may be absorbed by the atmosphere in one part of the 
earth and precipitated in another, and in summer the 
increased capacity of the atmosphere for moisture 
causes it to be exhaled from trees and other vegeta- 
tion, and the surface of the earth, during the. heat. of 
the day, is consequently dried up.’ When’ the“ winds 
blowing from the ocean strike upon the colder land, 
and especially when driven upwards upon the colder 
tops of mountains, the moisture in the air is wrung 
out as when a sponge is squeezed, and falls as rain, 
which rain reldéchea the earth and recruits the rivers. 
The amount of rain which falls upon a given area in 
the course of the year in every part of the civilised world 
is pretty accurately known by the establishment of 
rain-gauges, by which the rain which falls on a deter- 
minate area is accurately measured; and by com- 


“Ine 


paring the average rain-fall with the average dis- 
charge of the rivers of a given district, the propor- 


tion of the rain-fall available for the supply of water- 
works becomes known. But accurate daily measure- 
ments have been made of the discharge of smaller 
streams through periods of several years, which have 
determined the proportion between the rain-fall and 
that which passes off through them. Ina flat country 
with an impervious soil, this proportion is much less than 
in a mountainous country or on a porous soil; for in 
the last case it runs rapidly into the rivers without 
suffering much loss from evaporation, and in the 
other it sinks rapidly into the earth, reappearing in 


springs, and thus suffers little diminution in quantity 
from evaporation. .A small quantity of ‘the rainfall is 
consumed in promoting vegetation—certainly much 
less than one per cent—and there is also a loss or gain 
by the alternations of temperature between the day and 
night, by which water is taken up and let down alter- 
nately, and by which the air may-inally pass away with 
much moisture in it. But the great loss arises when 
the water is spread over the face of a flat country in a 
thin sheet underlaid by an impervious soil. Sixty per 
cent. is a common proportion of the rain-fall to find its 
way into the rivers ; but sometimes the proportion is 
only 50 per cent., and sometimes it reaches 75. 

The rain falling over large cities is necessarily con- 
taminated by soot and the gases arising from com- 
bustion and effete matter to an extent sufficient to 
render it unfit for most purposes of domestic use ; 
and in highly cultivated districts, where much manure 
is used, it may receive some organic impurity from 
this-source. Most of its contaminations, however, are 
received below the surface, from earthy salts, or oxidised 
metals, or chalk in the soil, or from previous accumu- 
lated decay below the surface, where the oxidation of 
the peccant matter has been prevented. Living matters, 
whether animal or vegetable, purify and improve water. 
But in autumn, when vegetation decays, the water 
may suffer injurious contamination from this cause, and 
the proximity of forests is objectionable in consequence. 
The gathering grounds should be in a locality free from 
atmospheric sources of contamination, and also free 
from vegetation, so that autumnal contamination may 
be prevented. There must, furthermore, be no mineral 
sources of contamination. But a moderate collecting 
area will suffice, if proper reservoirs are introduced to 
store the water up. 


IRRIGATION WORKS IN INDIA. 
Now that the Government of India has appointed 
an inspector general of irrigation under the Public 
Works Department, it is only fair to presume that 
real business is intended, and that henceforth irrigation 
works will be undertaken in every district throughout 
India, where the nature of the country and the 
necessitiés of cultivators render such works practicable 
or desirable. Hitherto it must be confessed that our 
Government has been sadly remiss in this matter, and 
they have actually added but few new works to those 
which existed prior to the establishment of English 
rule, and were constructed during the administration 
of Hindu and other native rulers. Kven the conquering 
Mussulmans, devastators though they were, not only 
spared but extended those beneficent public works, 
which remain in many parts of India as noble monu- 
ments of their zeal =“ faithfulness as Indian rulers, 
setting an example which might with advantage be 
followed by the more civilized but, in this respect, 
less enlightened Government of the present day. 
Everything of this nature is now considered by 
Government too much in the light of a commercial 
enterprise, and sanetion, is withheld from projects, 
however urgently needed, unless it can be shown that 
there is a fair prospect of a remunerative return on 
the required outlay. The desire of most of the 
Government engineers to undertake works seems also 
to be prompted, very often, from a desire to carry out 
works of great magnitude, with which their names 
shall hereafter be associated, and thus ambition, on 
the one hand, and a desire for direct: profits, on the 
other hand, have led to the almost total omission to 
extend those smaller but equally useful irrigation 
works, with which the Deccan and a great portion of 
the Madras Presidency were studded by their native 
rulers. It is well known that the whole tank system 
of Madras, including nearly 50,000 separate tanks, and, 
according to the late Colonel Baird Smith, somewhere 
about 30,000 miles of embankment, is so completely 
due to native skill, previous to the English dominion, 
that, down to 1853, not a single new tank had been 
constructed by us. Centuries of experience had 
taught these people an extraordinary amount of 
engineering skill and administrative aptitude in the 
management of these works ; and English engineers may 
even now learn much, as regards tank engineering, from 
many a half-naked maistry of the tank-digging caste, 
and the old native method of distributing water is 
acknowledged to be superior to any system which has 
yet been devised for the irrigation works of English 
origin. It was to such works that the great Burke 
alluded in one of his celebrated speeches, when, re- 
ferring to that “ curious and interesting map kept at 
“the India House,” which he had caused to be laid 
before Parliament, he counted “upwards of eleven 











| portance to the masses of the people. 


* miles in circuit,” and he said, “These are the monu- 
‘ments of real. kings, who were the fathers of their 
“ people ; testators to a posterity which they embraced 
“as their own. ‘These are the grand sepulchres built 
“ by ambition, but by the ambition of an insatiable be- 
“ nevolence, which, not contented with reigning in the 
“ dispensation of happiness during the contracted 
* term of human life, had strained, with all the reach- 
“ings and gtaspings of a vivacious mind, to extend 
“the dominion of their bounty beyond the limits of 
* nature, and to perpetuate themselves through gene- 
* rations of generations the guardians, the protectors, 
“the nourishers of mankind.” 

With reference to this minor class of irrigation pro- 
jects, we would direct the attention of the Govern- 
ment to the double benefits that would be derived from 
the construction of dams, or tanks, along the ranges 
of the Western Ghauts, by means of which not only 
might the excessively heavy rain-fall be controlled in 
its descent from those lofty ranges into the valleys 
below, which now too often in its headlong career 
cuts up roadways, destroys bridges, and carries de- 
struction before it, but those very waters might be 
restrained from all mischief, being stored up in reserve 
to irrigate the adjacent lands during the hot and dry 
seasons, thus converting what is at present an clement 
of danger into a source of incalculable wealth. 

In dealing with public works generally, the Govern- 
ment in India appears to forget the truth that “the 
prosperity of the people is a nation’s wealth,” and in 
grasping after a direct increase of revenue in return for 
capita] outlay, the still greater indirect returns which 
invariably follow the construction of irrigation works 
especially are lost sight of. These are the increased 
prosperity and consequent contentment of the people, 
the greater facility with which the Government taxes 
are paid, and the immunity from those horrors which 
attend famines in a tropical country, owing to a failure 
of the usual rains, and which invariably cost more in 
the long run than would have sufficed to construct 
those works by which alone such visitations may be 
averted. ‘There is, perhaps, little fear that the great 
irrigation works will not be undertaken, but there is 
danger lest the infmitely more numerous small bunds 
and reservoirs be neglected, which, though they bring 
no great distinction to individuals, ace of infinite un- 


We. now learn through the telegraph that Mr. 
Massey has delivered his budget speech, and that he 
proposes to raise a loan of two millions sterling for 
expenditure on irrigation works. This, we presume, 
will be in addition to the ordinary allotments from 
surplus revenue; if so, it will probably be deemed 
necessary soon to form an irrigation branch of the 
Public Works Department for special employment on 
such works. What the works consist of upon which 
this expenditure is to be spent we are not yet informed, 
but we know that each Government and minor ad- 
ministration throughout the empire could furnish a 
tolerably long list of irrigation works, amongst which 
it may;not prove an easy task to determine those which 
possess the strongest claim to priority of construc- 
tion. 


PROFESSIONAL INFORMATION. 
THERE are engineers, some of them gentlemen whose names 
carry considerable weight, who apparently remain closeted in 
their offices, and never go near the direct sources of information 
as to current practice. We could give many instances of those 
whose business it is to inform themselves upon the constant 
changes in practice who, even on public occasions, and in giving 
evidence, betray singular prejudices, probably founded, however, 
in nothing worse than ignorance. Who would suppose that the 
threadbare subject of locomotive adhesion still presented any 
strong point for discussion? Yet we have heard it denied in 
the most positive manner, although apparently upon no better 
knowledge than that obtained from reading, that it was im- 
possible to have an adhesion equal to one-fourth the weight on 
the driving wheels! We have heard warnings from those who 
really ought to know better as to the danger of steel tyres and 
steel rails—the old, old objections applicable to the hard cast 
steel of twenty years azo, and which have been completely 
overcome by later processes of steel conversion. There are 
evidently those who still believe that, after the original tern of 
pupilage, engineers can learn nothing; that their minds are to 
be sealed against all further knowledge; and that what they 
may have gathered under antiquated conditions of practice may 
be propounded ad infinitum, and as if mere force of assertion 
or reference to bygone authority were sufficient to establish 
anything in dispute. The subject of the education of young 
engineers has been much discussed, but we think that some- 
thing should also be done, if possible, for the re-education of 
certain engineers who now profess to give authoritative state- 
merits upon subjects of which they evidently understand but 
little, or possibly nothing at all. 








Coa in LouistaNna.-—Geological researches have just indi- 
cated the existence of coal and various other minerals in certail 





** hundred reservoirs, from two or three acres to five 








parts of Louisiana. 
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THE GREAT GAS QUESTION. 


Firry-FIvE years ago lighting by gas was the eighth won- 
der of the world, and the premises of “ The Gas Light and 
Coke Company ” were romantic, if not classic, ground, as 
the nursery of an infant science; the application of which 
the enthusiastic Winsor (long since entombed in Pére La 
Chaise, the great cemetery of the French capital) had 
already predicted would pay off the national debt.. The 
Gas Light and Coke Company, known after the incorpora- 
tion of the Phoenix and later companies asthe Chartered 
Gas Company, did not, of course, require a charter to make 
gas, any more than would a brewery require a charter to 
brew beer, or a powder-mill a charter to make gunpowder; 
but the proprietors required a charter to enable them to 
open the streets and lay down mains, and the concession of 
this right by the public placed the gas: companies under 
parliamentary control. To this day the companies are 
liable to be overhauled, in and out of Parliament, as often 
as popular pressure can be brought to bear upon them, and 
thus it is that we are being always entertained with a great 
gas agitation, like that now going on. ., We are writing on 
Wednesday, for our Friday’s paper, and while we write a 
placard has just been brought up from our publishing office 
announcing, under the heading, “ Gas Reform ! !—Attempt 
to smuggle the Gas and Rating Bills through Parliament,” 
that a public meeting will be held in Exeter Hall on Thurs- 
day evening, first to “secure” a reduction in the price of 
gas from 4s. to 2s. 9d. per 1000 cubic féet, and the repeal 
of the Metropolis Gas, Act of .1860, which destroyed com- 
petition ; and, second, “ to takesteps to stop the further pro- 
gress of the various gas and rating bills now in Parlia- 
ment.” The well-known Mr. Flintoff, “ gas.engineer”—a 
misprint we presume for gas agitator, and, to whom, it 
appears the British public, always ungrateful, owe a saving 
of more than 800,000/. per annum for the reduction in the 
price of gas, effected by him in 204 cities and towns in the 
United Kingdom—is to address the meeting. 

By all means let us have gas at the lowest price for 
which it can be made and pay a moderate profit upon the 
capital employed, but gas is not exactly one of the prime 
necessaries for life, and we do not see why a like agitation 
would not be as reasonable to give us cheap coals, and 
cheap bread, and cheap beef, and cheape beer; yes, and 
cheap lodgings, cheap railway conveyance, and cheap amuse- 
ments. In nearly all the instances just named we are con- 
tent to trust to competition ; and if we are charged too much 
at one shop, or one house, or one railway, to go to another. 
There is surely no‘ negessary monopoly ‘in, gas-making 


more than in other trades, and aithough the metropolis is | 


just now “ districted” in areas apportioned to the thirteen 


metropolitan and many more suburban companies, there is | 


nothing but an Act of Parliament to be repealed to pre- 
vent them from laying mains in each other’s territory, and 
giving the public gas at half-a-crown a thousand, provided 
it would pay. That this would not pay, and that even 
Mr. Flintoff’s 2s. 9d. would not pay, is as easily proved as 
it can be proved that iron rails cannot be made and sold at 
3/. per ton, good bread at 3d. a quartern, good beef at 
3d. per pound, or good beer at 10s. per barrel. of 36 
gallons. 

We need not, however, stop longer with Mr. Flintoff. 
The Board of Trade, as many of our readers know, applied 
some time ago to the Metropolitan Board..of Works to 
know, first, the proper conditions to be imposed upon the 
Metropolitan Gas Companies, and, second, upon what prin- 
ciple the Board of Works would treat for the acquisition, 
under an Act, of all the gas-works in and about London. 

The Board of Trade, by its chairman, Sir John Thwaites, 
considered that all gas should have a minimum of 18 candle 
power, and be sold at a maximum price of 3s. 6d. per thou- 
sand. Besides these most important provisions, was a 
carefully planned schedule of regulations to be applied to 
gas-testing. 

To the proposition to force up the illuminating power of 
all metropolitan gas from 12 to 18 candles, and to bring 
down the price of all gas to 3s. 6d., the companies sent in, 
some weeks ago, a carefully and ably drawn reply. They 
pointed out that the London gas companies had been esta. 
blished upon the principles of private enterprise, that they 
had embarked a capital of upwards of 6,000,000/. upon the 
strength of parliamentary enactments, and that the price 
of gas could not be thus‘ abruptly brought down, and its 
illuminating power greatly inereased, without leaving a 
large deficit in the comipanies’ accounts. The ordinary 12- 
candle gas can be made from Neweastle coal, of which any 
quantity can be cheaply brought to London. But if, 18- 
candle gas is to be made, it must be by the help of “ brandy,” 
as Boghead and Wigan caunel are called... As for Boghead, 
it is now practically out of the market, and the store of, it 
is certain to be soon exhausted. Of Wigan coal there is a 
larger available quantity, but of this Mr. Robert Hunt, 
the Keeper of Mining Records at the Musuem of Practical 
Geology, informs us that but 650,000 tons are raised 
annually, while it would take more than ‘this quantity to 
raise the standard of all London gas#té18eandles. At 
least 1,250,000 tons of gas coal are néwjearbonised yearly 
in the metropolis, and of this, at ptesent, but about 
150,000 tons are cannel. To raise the standard’ te,48 candles, 
however, would, it is estimated, requivé 900,000. tons of 
cannel annually. 
in London, while cannel, steadily 
costs 27s. 





‘Bruhl or Sechtem, vid Euskirchen, to Tréves; another from 


Newcastle coal now) costs about. 16s., 
ng in;yalue, now, 
Bhabha ‘tmmills ate Working short time. 





Upon this point, Mr..Evans of the Chartered, Mr. Kirk- 
ham of the Imperial, Mr. L. W. Pritchard of the Western, 
Mr. Brothers of the Equitable, and Mr. Innes of the Pheenix, 
possibly the five ablest gas engineers of the metropolis, have 
made the following estimates : 


. I8CANDLE GAS. 

ESTIMATE based on the experience of the year 1866 of the 
cost of making: cubic feet of gas, having/a minimum illu-} 
minating power of 12. sperm candles, ‘the items!incly erely 
the cost of coal and, fuel for carbonising, the amount by 
the sale of coke, tar, breeze, and liquor being deducted. ' 

All other expenses of.wear and.tear, management, rates, taxes, 
&c., being altogether. omitted from this estimate, as this. difference 
in cost betweén gasof 12.candles and gas of 18 candies is’ all that 
is required to be ascertuined’, a) : 

To produce gas haying. an, illuminating, power of 18 candles, ‘it 
will be necessary to_use ‘three: of Wigan, canhel coal and 
one part of ordinary Newcastle'e : : 

Dr 


Cost of Coal and Fuel to carbonise the same. 


" £s. d. 
Wigan cannel, 3ths,of a ton, at 278, 1:0 38 
Newcastle coal, 4th. of a ton, at 16s, - © 4 0 
Fuel to carbonise the above, 12 bushels at 3d. - 03 0 

Cost of coalandfuel . 4 or el ae 
Value of products 0 5 i 
£1 1 #4 


Net cost of 1 ton of egal 
The quantity of gas that 1 ton of coal in the above proportions 
will make is 9875 ft.; it therefore follows that 
s. d. 
1000 cubic feet will cost 22 
Cost of 12-candle gas ° . - O13 
Being a difference of _—— 1 % 
per 1000 cubic feet as the extra cost of making 18-candle gas. 
Cr. 


9 


Amount received for Products. 


By sale of 15 bushels of Wigan coke, at 5s. per chaldron 
‘ 9 bushels of Newcastle coke, at 3d. per bushel . 
12 gallons of tar, at 13d. per gallon 
pa 4 bushels of breeze, at 2s. per 42 bushels ‘ 
. 10 galions of liquor, at 1s. 6d. per 108 gallons .0 12 





Value of products oie 


12-CANDLE GAS. 

ESTIMATE based on the experience of the year 1866 of the cost 
of making 1000 cubic feet of ordinary coal gas, having a minimum 
illuminating power of 12 sperm candles—the items including 
merely the cost of coal and fuel for carbonising, the amount 
realised by the sale of coke, tar, breeze, and liquor being de- 
ducted. 

All other expenses of wear and tear, management, rates, taxes, 
&c., being altogether omitted in this estimate, as the difference in 
cost between gas of 12 candles and gas of 18 candles is all that is 
required. 

Dr. 





Cost of Coal and Fuel to carhonise the same. 
d, 
In 


Coal, J ton, at [6s, . 
12 bushels at dd i; 0 


Fuel ty carbonise the <amne, 
iy 0 
1 1 


Cost of coal and fuel 
Value of products . ° 





8 1l 





The cost, therefore, of 1.ton, of epal is 8s. 11d., and as 1 ton will 
produce 9500 ft. of gas, it follows that the cost per 1000 ft, is 11}d- 
Cr. 


Amount received for Products, 


s&s. d. 

By sale of 36 Dushels of coke, at 3d. per wishele yi 9 0 
* 9 galidns of tar, at 1d. per gallon a “0-9 

. + bushels of breeze, at 2s. per 42 bushels. . 0 2} 


10 gallons liquor, at 1s. 6d. per 108 gallons . 0 1] 


Value of products . -10 1 





It may be said that these gentlemen are interested, but, 
from our own knowledge of the subject, we may safely say 
that the details and results of their, estimates would be 
confirmed by any other competent board of gas engineers 
who could be appointed. To increase the illuminating 
power of gas from 12 to 18 candles would more than double 
its nett cost price, irrespective of wearand.tear, management, 
distribution, rates, taxes, &c,,. applicable to both qualities, 
‘These expenses and the interest upon capital are much 
more than. equal to the present, prime cost of gas ; and after 
going carefully through them, we are unable to see how 
18-candle gas is to be sold at any profit whatever for a less 
cost than 12-candle gas as now made; ‘We are not taking 
sides either way, aud we write only from our own know- 
ledge of gas-making. We repeat that, if the gas agitation 
is to succeed, for the whole length and breadth of the pro- 
grammie, then a bread agitation, a coal agitation, a beef, a 
beer, a lodging, and a railway-fare agitation should promise 
even greater chances of suceess,. supposing only,.as is to 
some extent the case in France, Government could once be 
permitted to interfere in these matters. 





Prussta.—The principal Prussian railway companies, as has 
been already hinted in ENGINEERING, are applying themselves 
to the construction of several new lines.. The Cologne and 
Minden proposes to put in execution without delay a line from 
Venloo to Hamburg. ‘The Berg and Mark has in hand the 
Ruhrthal line; a line from’ Haan to Deutz, with’a fixed bridge 
over the Rhine, near Dusseldorf; and, finally; .a line vid Tulich 
to Duren, with a branch in the valley of Stolberg:. ‘The Rhenish 
constructs a line from Ehrenbreitstein to Siegburg, another from 


Nets to Duren; and, finally, another from Cologne to Gladbach. 

‘Sournh Yorx«sutre.—The recent severe coli has had the 
effect of stimulating the South Yorkshire coal trade. Business, 
however, will.sdon, become quiet from the,advanced period ot 
the year at which we have now arrived. traffic for Lanea- 





shire and Yorkshire is good, considering that some of the cotton 


THE GATLING BATTERY GUN. 


YESTERDAY week, and again on Tuesday last, some trials 
were made at Shoeburyness of the Gatling battery gun, a weapon 
with which a great number of experiments have been made in 
America, and of which one hundred have been already ordered 
of the Colt’s Firearms Company, of Hartford, Connecticut, by the 
American Government. ‘lhe “ battery gun” is the invention of 


Ma, rd Jy\Gatling,. of Indianopolis, U.S., and has been 
paeeen by him) both gp) America and in this country. We 
ntend, next weeky.to publish illustrations of the machine, which 


will fully explainyits,qonstruction; but in the mean time we 
may, before describing the experiments at Shoeburyness, give a 
few particulars of it The “battery” tried at Shoeburyness has 
six:barrels, each of Vin. bore, arranged round a central spindle, 
to which they are connected by dise-plates at each end. The 
spindle or shaft just mentianed revolves in bearings carried by a 
frame, which is furnished.with trunnions, and is mounted on a 
carriage in a similar mapner to a light field gun; and on the hind 
end of the shaft is fixed a bevel-wheel into which a pinion, carried 
by a transverse shaft, furnished with a crank-handle, gears. The 
central spindle has also fixed upon it, just behind the barrels, a 
cylindrical block, the eireumference;of, which has recesses 
formed in it, one site the end of each barrel. Into these 
recesses the cartridges employed are fed, from a hopper placed 
on the upper side of the maching, the ends of the tin cases in 
which the cartridges are packed being,made, to fit this hopper, 
8o that a constant supply of cartridges can be readily kept up. 
Behind the block which reeeives the cartridges there is. plated 
on the central spindle a peculiar arrangement of mechanism by 
which the cartridges are, as the shaft revolves, successivély 
thrust forward into the barrels, fired, and their cases withdraWit, 
It will thus be seen that so long. as the hopper.is kept supplied 
with ammunition the firing can be kept up, continuously by 
merely turning the erank-bandle by which. the bevel geat is 
worked and the central shaft rotated; the whole of the mové- 
ments’ for loading, firing, and clearing the barrels of the catt- 
ridge cases being perfectly self-acting. 

The cartridges used are of two kinds, one kind carrying @ 
solid conical lead bullet, weighing 74 oz., and the other being a 
Species of case-shot, containing, in addition to the 2 oz, pointed 
bullet forming the point of the cartridge, fifteen smaller bullets, 
each 3in. in diameter. The charge of powder is the same for 
both varieties of cartridge, namely, §0z. The cartridges are 
arranged on the central-fire principle, and have copper cases 
furnished at their hinder ends with rims, which are gripped by 
the extractor, The fulminate is contained in a shallow recess 
formed in # bar which extends inside across the hind end of the 
cartridge, and which is so secured as to form an anvil upoti 
which the hammer may strike. 

Yesterday week the experiments at Shoeburyness were made 
under the direction of the ordnance [select committee, the 
‘‘battery gun” being under the charge of General Love, of the 
United States army, and Mr. Broadwell. On the first trial the 
gun was fired from a distance of 150 yards, at a series of 
wooden targets Zin. thick, and exposing a surface 54 ft. in 
length and 9 ft. in height. In 1 min. 20sec. 96 of the compound 
cartridges were fed into the gun, and of those 76 were dis- 
charged, whilst 20 were mistires, the large proportion of the 
latter being partly due to the cartridges not being so good 
as they ought to have been, and partly to the striker 
of one barrel having been accidentally broken, so that 
one cartridge was missed at each revolution of the spindle. The 
76 compound ¢artridges, actually, discharged contained 1216 
missiles, and of these,24 point balla passed through the target, 
445 lodged in it, and, 159 others struck, making a total of 628 
hits,. An Armstrong. 9-pounder ,field gun loaded with Lieu- 
tenant Reeve’s case-shot, and 14 oz. of powder, was then fired at 
the same range as.the Gatling gun, With the Armstrong seven 
rounds were fired in 1 min. 20 sec,, and as each case-shot con- 
tained 68, bullets of, 11 to the-pound, 476 missiles were dis- 
charged in all, although the number actually dispersed before 
reaching the target. must be reduced to 360, us two of the 
case-shot passed through the target bodily. The result of this 
firing was that 184 missiles passed through the target, whilst 10 
lodged in it and 2 struck, making a total of 196 hits. This 
performance is inferior to that of the Gatling gun, but there is 
no doubt that a better result could have »een obtained by em- 
ploying case-shot containing a greater number of smaller missiles, 
about equal in weight to those contained in the Gatling cart- 
ridges. On the firing of the Gatling gun being repeated, about 
21 pvint balls passed through the target, 416 of the smaller 
bullets lodged and 86 struck, the practice being very good. 

The next trials of the Gatling gun were conducted at a range 
of 800 yards, the cartridges with single solid bullets being used, 
and 149 rounds being fired in 1 minute 47 seconds. Of the 149 
cartridges, 117 were- actually discharged, and 52 were mistires. 
Of the 117 shots discharged, 41 passed through the targets, and 
one struck... All these were carried to the right-hand target by 
the wind, so that it is probable that if the gun had been directed 
more towards the left, better resulis would have been obtained. 
The Armstrong 9-pounder loaded with the Armstrong field ser- 
vice segment’ shells; and 1402. charges, was then fired at the 
same range; and in the same time—b min. 47 sec.—four rounds 
and nearly a fitth were got through, It.is probable that seven 
rounds might have been fired in the time if the smoke had not 
being so carried by the wind as to prevent aim from being taken 
with sufficient quickness. Kach of the'shells was composed of 
41 segments, and was fitted with @ percussion fuze to act on 
graze; and the results of the firing were, that 103 holes were 
made in the targets, whilst 37 fragments lodged, and 51 struck. 

On Tuesday last, the Gatling gun was fired in the presence 
of Shahine Pasba, tlie commander-in-chief of the byypiian 
army, some members of his stafl, and'@Metoun Bey. ‘The trials 
mude were simply such) as to show the ready working of the 
battery, the speed.of firing, and themamber of hits made not 
being noted.’ We biive been compelled by the pressure upon our 
space to confine ourselves, in the present notice of the Gatling 
gun, entirely to's mere account of the'trials of the weapon at 
Shdeburyness; bat we intend, as wehave already stated, to 
publish next week a more complete deseription of the gun itself, 
when) we shall-give-furthen) parti¢wars.ot its performances, and 
point ont'soute of the advantages wilich it seems to us to possess. 


tyes 
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AUXILIARY ENGINES FOR LIGHT-DRAUGHT MONITORS. 
DESIGNED BY MR. ISAAC NEWTON, U.S. NAVY. 
(For Description, see Page 237.) 
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PUBLISHER’S ANNOUNCEMENT. 

A 7 cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. 

The price of ENGINEERING t annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau @ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the NouvEAU PoRTEFEUILLE DE L’INGENIEUR 
pES CHEMLNS DE FER may be obtained, price 9. 


The present rate of increase in our circulation is from 
one hundred to one hundred and fifty copies weekly, and 
our large circulation at the end of last year has ulready 
increased nearly twenty per cent. within the last two 
months. 

A very large quantity of matter in type is unavoidably 
crowded out this week. 


Correspondents are earnestly requested to address this 
journal by its proper name, and not to write or speak of 
it as “ The” ENGINEERING. 





MEETINGS NEXT WEEK. 

Tue Institution oF Civit Enoruveers.—Tuesday, March 19th, at 
8pr.m. Discussion upon Captain Tyler's Paper ** On Steep Gradients 
and Sharp Curves on Railways ;” and, time permitting, the following 
Paper will be read, ‘‘ Memoir on the River Tyne,” by Mr. W. A. 
Brooks, M. Inst. C.E. 

Society oF Encrverrs.—Monday, March 18th, at 74 P.M. On 
“ Water and its effects on Steam Boilers.” By H. K. Bamber, F.C.S. 

Errata.—On page 213, in the description of the Kirkless Hall blast 
furnaces, a typographical error occurs in the statement of the charges 
of ore, &c. “* The proportion of this stone” is printed instead of *‘ the 
proportion of limestone,” making it appear as if the proportion of 
Belfast ore, which is added in very small quantities only, were con- 
siderable. On page 229, in the description of Galloway's piston, speak- 
ing of the “ spring ring,” instead of “ is not split,” it should stand, “ig 
also split.” And on page 214, “ The Alien Engine,” the words, “ all 
cylinders are cast in one with the base-plates,” should be, “ all cylin- 
ders are bolted on to the end of the base-plates.” 
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The Editor has much satisfaction in being enabled to 
announce that he has succeeded in obtaining the aid and 
co-operation of Mr. John Bourne, C.E., as a regular 
contributor to this paper. By this arrangement he is 
induced to hope that still greater force and variety 
will be given to its articles, and also that the weight 
of the paper as an engineering authority will be in- 
creased. Mr. Bourne’s works on the steam-engine, §c., 
are so widely known, and so highly appreciated, that 
the engineering community will be prepared to receive 
the opinions promulgated upon all such subjects with 
corresponding confidence when it is known that those 
opinions have either emanated from Mr. Bourne or have 
been rectified by his judgment previous to their promul- 
gation. Mr. Bourne’s hand may be discerned in many 
of the articles which have already appeared. 








THE ENGINE-DRIVERS’ MEMORIAL. 


Un zss wise counsels prevail with both the railway 
companies and the engine-drivers, a few days will wit- 
ness one of the most formidable strikes, and one of 
the most serious interruptions of public convenience, 
known in modern times. ‘The men are assured of a 
large measure of public sympathy and support, and 
yet they are asking far too much, and the companies, 
we are certain, will not and cannot grant all they de- 
mand. We have gone over the length and breadth of 
the case, but we need not give all its details here. 
The emergency is one which can be met only by mutual 
concession. ‘I'he men must abandon the principle in- 
volved in limiting a day’s work to 150 miles’ run, and 
at the same time demanding a full day’s pay for any- 
thing under this mileage ; and they must abandon the 
notion of ‘eee firemen to drivers by seniority of 
service only. 


ENGLAND AND RUSSIA IN THE EAST. 


Ir is really high time that England awoke to the 
gravity of the designs and aehievements of Russia in 
the East. Driven from her aggressions upon Europe, 
Russia now satisfies her passion for extension 
by pressing upon India and China; and we have lately 
seen the whole rich district of the Amoor annexed by 
Russia, and subsequently Kokan and the. valley of the 
Syr Daria. The latest accounts represent the Russian 
arms as having just captured Djuzak—a fort within 
a short distance of Samarcand—and there can be no 
doubt that the whole kingdom of Bokhara is now 
at the mercy of the victor. Now, Bokhara lies imme- 
diately to the north of the great range of the Hima- 
laya and of its continuation, the Hindoo Koosh, which 
forms its western portion ; and there cannot be a doubt 
that a few years more of similar progress will see 
Russia in possession of the mountain passes, or, in other 
words, of the gates of that great mountain wall which 
ee India on the north. All this time, however, 

ussia has, with characteristic duplicity, been pretend- 
ing that she did not wish to extend her dominions in 
the direction of India, but that, like ourselves, she had 
become involved in wars with petty potentates which 
compelled her, in self-defence, or with the view of ob- 
taining a safer frontier, to annex their dominions ; and 
she has also pretended that in these distant regions 
she could hardly restrain the zeal of the commanders 
of her forces, some of whom had, in fact, been recalled 
for having done so much. ‘There is just enough truth 
in these reclamations to give plausibility to the false- 
hood and insincerity of which they mainly consist. 
There can be no doubt that extension towards India, 
with the eventual design of gaining possession of that 
rich country, is the deliberate and traditional policy 
of Russia; and it is pursued with unabated ardour and 
perseverance by a hereditary cabal of able and unscru- 
pulous men, whose whole business is to plan and 
carry out such annexations. Against such a perpetual 
pressure and percussion we have no state machinery to 
oppose; for the movements, of the Foreign Office are 
too sluggish, and its policy too deficient in detective 
power and subtlety, to be able to cope with these adroit 
and Jesuitical diplomatists. No doubt Russia, like 
ourselves, has, in some cases, been compelled, in self- 
defence, to extend her dominions ; but these cases are 
exceptional ; and certainly no such pretext was afforded 
for the acquisition of Manchouria, or for her aggressions 
upon Kokan and Bokhara. Whatever the instigation 
may have been, however, what we have to look to is 
the result. We see Russia walking steadily up to the 
gates of India, consolidating her power.as she goes, 
and rendering subservient to her dominion new tribes 
of Cossacks, in the Turcomans and others, which will 

robably prove more efficient than the old. We know 
Ses to bea most insidious and unscrupulous power, 
and there is some suspicion that she had: a hand in 
stirring up the Indian mutiny through the medium of 
communications made to the King of Oude through 
jthe Shah of Persia. Whether this allegation is correct 
or otherwise, nobody believes that Russia would be in- 
capable of resorting to such a device, so as to occupy 
us with our own affairs and impair our strength in the 
Crimea, or elsewhere, when exerted in opposition to 
her. Now, the dangers of an invasion of India from 
the north-west are not to be despised. 

Besides Alexander who ‘came through the pass of 
Bamian, and Tamerlane who came through the’pass of 
Khawak, there are numerous tides of invasion which 
set in from the same quarter, of which history has pre- 
served scarcely any testimony. But we know that the 
cities of Sealkote, Moultan, Tatta, Jessulmeer, and 
many others were founded in very ancient times. by 
colonists from Balk, who came in as conquerors. Now 
what would be the result to our Indian empire if 
simultaneously with a new mutiny, which had been 
secretly fomented, Russia were to pour troops through 
the gates of India, of which she had previously ob- 
tained possession ? It is idle to say that this is a vision- 
ary danger. It is a result to which existing causes 
are plainly tending, and which, unless its consummation 
is prevented by timely measures, we shall assuredly one 
day have to face. The risk was, no doubt clearly fore- 
seen by Lord Palmerston when he instigated the 
measures which led to the Afghan war ; and although 
that war was a failure in fact, that circumstance does 
not imply any failure in judgment, or that the measures 
of precaution which were then deemed necessary are 
now superfluous. Russia has her emissaries all over 
India—some of them natives and some of them Euro- 
peans—who on some pretext or other take-up their 
abode in that country. In India considerable alarm 
has been created among the European community at 
the great strides towards the frontier that Russia has 








lately made. And although it would be, no doubt, an 
advantage to have a great power for our next neigh- 
bour who would be bound over to keep the peace by 
what he had to lose, instead of having barbarous tribes 
to deal with, who are made reckless alike by their 
poverty and fanaticism, yet it does not follow that it is 
to our interest to bring Russia forward towards us till 
she is within our gates, and that we should abandon 
to the chapter of accidents the boundaries of our re- 
spective possessions. Our only safe policy is at once 
to carry our dominions past the range of the Hindoo 
Koosh, so that we may have the passes in our 
rear, and the command of them in the event of 
discomfiture, instead of leaving Russia to obtain 
possession of those passes from which we should 
never afterwards be able to dislodge her with- 
out a European war. Not only Bamian, but Balk 
and Herat should be taken possession of by us. But, 
before taking either of these steps, we must first take 
possession of Candahar and Cabool. We should also 
come to a frank and final understanding with Russia 
as to our respective boundaries, and, above all, we 
should secure a footing on the Caspian Sea. The Cas- 
_ is the key to Central Asia, and Russia could never 
ecome dangerous to us if, by a proper flotilla, we 
maintained our ascendancy upon that tract of water. 
The measures necessary for the security of our 
tenure of India are of very easy perception, and could, 
without much difficulty, be carried out by-any power 
that was both intelligent and sincere. But such a 
caput mortuum of narrowness and dogmatism prevails 
still in the administration of our Indian officers, and 
which is traceable to the perpetuation of the old East 
India Company’s rule in the shape of an Indian coun- 
cil, that no impulse of improvement or statesmanship 
cau be expected to come Seen within, and it is by ex- 
ternal forces that the movement must be accomplished. 
And, first, there should be a sincere and real welcome 
given to the settlement of Europeans in India. 
Formerly the East India Company would not allow 
any Englishman to settle there at all without first ob- 
taining a license from them; and although this power 
of exclusion was terminated by Parliament, the com- 
pany sought by every means in their power to deter 
emigrants from entermg the country—a policy still 
alive and rampant, notwithstanding all the aia s and 
explanations which have been put forth. The Indian 
council is only the old East India Directorate in dis- 
guise, and therefore we see that while Australia, New 
Zealand, and other English colonies are bidding by all 
possible mducements for the acquisition of the English 
settler, the Indian Government not only holds out no 
inducement to emigrants, but has passed a law which 
revents Englishmen from holding land in India at all. 
When the civil servants of the Government assume the 
most supercilious airs towards traders and merchants, 
and give the natives to believe that such Englishmen 
are of a lower caste than themselves. ‘The result we 
see in the general stagnation and insecurity of the 
country, and in the disgraceful condition of the post- 
office, the telegraph, and other great engines of pro- 
gress, which in India have to be confided to the charge 
of natives and half-castes from the want of a resident 
English population who might be employed in such 
undertakings. 


The first step is to induce immigrants to enter the 
country by the gratuitous grant of land or other ade- 
quate inducement ; and if the civil service hinders the 
success of such a:measure, it should at once be broken 
up, and vacancies filled direct from England, without the 
intervention of a civil service establishment at all. 
Next, young married soldiers should be recruited for 
service in India for a limited period—say of five years 
—and should thereafter have tracts of land assigned 
to them in the hills, which they would hold on a feudal 
tenure, agreeing to furnish the: Government, when 
called upon, with a small military force, but free at 
other times. to follow the occupation of tea-planting, 
sheep-farming, or any other for which the appropriated 
districts were suitable. The railway now in course o 
construction, from Delhi to Umritsir, should be carried 
on to Peshawur, being carried beneath the Indus at 
Attock by a tunnel already partly made. But this 
railway should be of the most economical character, 
and should be carried through that tract of country 
which will enable the great rivers it has to cross to be 
bridged with the greatest facility. In general, it will 
be practicable to combine the structure of these bridges 
with that, of suitable dams for irrigation—-or, in other 
words, if such dams be built, the piers of the bridges 
may rest upon them. The most judicious method of 
constructing the railway, if the necessary time could 
be given, would be first to plant rows of trees all alon 
the proposed line, which in eight or ten years would 
have grown toa sufficient size to be useful for stringers, 
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and sleepers, and treples;, and as the line will cross 
the ee of the country, it should be carried, in 
the first instance, mainly on trestles, so as to let the 
water flow beneath without impediment, whereby the 
risk would be averted of any part of the line being 
carried away. .A similar line should be carried from 
Lukkur through the Bolan Pass to Quetta as soon as 

racticable, and eventually to Herat. Neither of these 
ibe would pay as commercial speculations, and they 
would, therefore, have to be undertaken as political 
works. 

There can be no doubt that we must obtain posses- 
sion of Afghanistan, including Balk and Herat, which 
are now dependencies of it; and if we take measures 
to settle an English population among the Afghan 
mountains and the ranges of the Hindoo Koosh, we 
need have no fear of Russia or any other invader. 
The Afghans, who are a martial people, might be 
drafted away to serve in our armies in other parts of 
the world, and our military strength would thus be in- 
creased at the same time that our military security 
was promoted. Once get an English population into 
those hills, and they would take care of the country’s 
tranquillity. Besides, by providing a ready outlet for 
the produce of the country, the natives would begin to 
find that it was more profitable to trade than to plunder. 
The navigation of the Oxus should be open to the sub- 
jects of both Russia aud England, from its sources in 
the Hindoo Koosh to its debouchement in the Sea of 
Aral. 

But it is not the Hindoo Koosh alone that should 
acquire an English population. The whole of the 
mountainous tracts of India should come under a 
similar discipline, and room should be made for English 
settlers in the Neelgherries, the Ghauts, the Vindhya 
range, Mount Aboo, and the whole line of the Hima- 
laya from Assam to Cashmere. ‘Then Cashmere itself 
should be repurchased from the rajah and converted 
into a great sanitarium, with railways conducted into 
it through suitable tunnels, so as to make ingress and 
egress practicable at all times of the year. Now Cash- 
mere is shut up in the winter months by the depth of 
the snow upon the passes. 

Such are some of the reflections which have presented 
themselves to us in connexion with the zunouncement of 
the extension of the Russian frontier to Bokhara. That 
Kugland mtist in the Kast is their 
manifest destiny, and the sooner they did meet the 
better it would be for both. But what it now concerns 
us is to determine where the place of meeting shall 
be; and it is impossible that we can permit it to be 
inside of our great natural ramparts. If this cannot 
be, then it is indispensable that we should advance our 
frontier to meet the Russians before they advance 
theirs to meet us, and we should also provide that the 
mountain fastnesses within our frontier shall be inha- 
hited by a people brave and faithful to us, who will 
defend every inch of ground against a foreign aggres- 
sor, whereby, without expense to us, a watchful guard 
will ever be upon the spot to quench insurrection or 
mutiny within, and to resist invasion from without. 


Kussia and meet 


THE THREE-FEET SIX-INCH GAUGE. 
Tue letter of Mr. Carl Pihl, the Government en- 
gineer for the railways of Norway, and which we re- 
ceived, through the hands of the Norwegian consul- 
general, too late, last week, to enable us properly to 
reply to it, isan able and persuasive defence of the 
exceptionally narrow gauge of 3ft. 6in. already ex- 
tensively adopted by Mr. Pihl for lines in the Scanda- 
navian kingdom. ‘This letter is clearly put forward to 
rrove that the 3 ft. Gin. gauge is, per se, cheaper in 
first construction and in working than that of 4 ft. 84 in., 
and Mr. Pihl, having constructed lines of both gauges, 
under apparently like conditions, is enabled to give 
their exact comparative cost. The Kongsvinger line 
of 4 ft. 84in. gauge, and 56 miles long, has cost 6350/. 
per mile, including stations and rolling stock, but ex- 
clusive of workshops, while the Hamar-Elverum, 
Trondhjem-Stéren, and Dramman-Randsfjord les, all 
of 3 ft. 6in. gauge, have cost but from 3142/. to 
5300/. per mile, “including everything.” Mr. Pihl 
evidently expects us to set down this apparent saving 
to the mere difference of 14} in. in the width of gauge, 
and, with a view of explaining so great an improbability, 
he elsewhere informs us that, while he gives a width 
of formation level of 18 ft. for the 4ft. 8} in. gauge, 
he allows but 12 ft. Gin. for the 3 ft. Gin. gauge. 
This last admission, of course, affords a key to the 
whole discussion. Nowhere, indeed, in his letter does 
he touch upon the weights for which the respective 4 ft. 
84 in. and 3 ft. 6in. gauge lines were constructed, not- 
withstanding that it is almost entirely this, and not the 








mere distance between the rails, which has determined 
their relative cost. Fortunately we are able to supply 
the particulars of the locomotive stock of the Nor- 
wegian 3 ft. 6in. gauge lines, and, indeed, we gave a 
drawing of one of the engines in our impression of 
December 21st last. They are on six wheels; they 
weigh 16tons 19 cwt, and their greatest weight per 
wheel is 3 tons 6 ewt. For such engines, intended to 
work, as Mr. Pihl informs us, at 14 miles only, 
including stoppages, per hour, a very light rail- 
way, and therefore a cheap railway, will suffice, 
but it is an entirely gratuitous supposition that 
such a light and cheap salwar can only be made upon 
the 3 ft. Gin. gauge. Mr. Pihl has indeed allowed the 
question of gauge to be mixed up with that of light 
railways, with which the exceptionally narrow gauge 
has nothing to do, since a very light railway might as 
readily be made upon the 7 ft. as upon the 3 ft. 6 in. 
gauge, or, conversely, a line intended for very heavy 
(although not fast) traffic might even be made upon 
the 3 ft. 6 in. instead of the 7{t. gauge. Afteragiven 
weight and speed of traffic have been once determined, 
and the corresponding dimensions of engines and 
arriages have once been fixed, it will not greatly 
affect the cost of the line whether the mere gauge of 
the rails be a few inches wider or narrower. In either 
case the same strength of rails and bridges, the same 
effective bearing surface of sleepers and allowance of 
ballast, and very nearly the same quantities of earth- 
work will be required, while the stations will be the 
same for both. / the case of earthworks for lines of 
the same strength but of different gauge, the widths 
of formation level need never differ in width by more 
than the mere difference of gauge, or, say, 144 in. for 
the difference between the 3 ft. Gin. and 4 ft. 84 in. 
gauges, and the great difference between 12 ft. 6 in. 
and 18 ft. in the formation level, as adopted upon Mr. 
Pihl’s own lines of the respective gauges, is due obvi- 
ously to the difference in the carrying power of the 
respective lines, hardly more than one-fifth of this 
difference of width being due to the mere difference of 
gauge alone. Where the line is wholly in cutting, or 
wholly in embankment, the difference of width of for- 


TURRETS v. BROADSIDES. 


A tTwo-TUKBET ship, with two guns in a turret, can 
fire four guns on either broadside, and this, too, when 
the ship is lying within 45 deg. of “end on” to the 
enemy. In this position, of course, the turret ship 
could only receive an oblique fire from the enemy, one 
much less likely to penetrate and disable her than a 
direct fire at right angles to her own side. Such a 
turret. ship, mounting four of the heaviest guns, can 
be made, as is now well known and acknowledged, 
perfectly sea-worthy, and having a good rate of speed 
and the power of quick evolution, and all this upon a 
moderate displacement. 

Last week we had occasion to point out the palpa- 
ble inferiority of a design put forward by a contem- 

orary for “the typical” fighting ship of the future, a 
broadside ship nearly identical in design with Mr. 
Reed’s central battery ships, but which was described 
as if it were wholly original. This was a vessel 280 ft. 
long by 47 ft. beam, mounting three of “the heaviest 
guns to be had” upon a broadside, and with provision, 
as in Mr. Reed’s earlier ships, for taking two of these 
guns to either end of the central battery to fire in the 
line of the keel. Mr. Reed designed this class of 
vessels four or five years ago, when the whole question 
of turret ships was greatly in dispute, and when, for 
reasons which he sufficiently made known at the time, 
he could not then approve of the latter; but his 
recent speeches at Plymouth and iu the Institution of 
Civil Engineers show that he has fully recognised the 
experience since gained with this class of ships, and 
that he now looks to them, when strengthened and im- 
ey upon in certain respects, as representing the 
yest form and construction for our future fighting 
navy. 

Against the improved monitor, with its moderate dis- 
placement, small area of exposed and armoured surface, 
and its great and ready power of training its guns, 
our contemporary proposed a ship of far greater 
weight, far less handiness, of far greater exposed and 
armoured surface, andhaving the power of fighting 
but three guns on either beam, or two guns end on, or 
in the line of the keel. The central battery, 60 ft. 





mation level due only to the difference of gauge will 
affect the total amount of earthwork by but a smal 
proportional amouut. In steep sideling ground, where 
ihe railway is embanked upon one side, the propor- 
tional difference will be somewhat but it 
would never bear any considerable proportion to the 
whole cost of the line. We should say that if a 3 ft. 
Gin. gauge line can be made, as Mr. Pihl has made 
one, for 3142/. per mile, a 4 ft. 8$in. gauge line may 
be made upon the same ground, and to work the same 
traffic at the same speed, for, at the most, 3500/.; and 
this estimate is purposely made to even exceed the 
extreme range due to the mere difference of gauge 
alone. ‘To make any other comparison of the lines of 
different gauge than that based upon an equal weight 
and speed of traffic would be as unreasonable as to 
compare the 7 ft. gauge of the Great Western Railway, 
with its cost of from 70,000/. to 100,000/. per mile, 
with the 2 ft. or 2 ft. 3in. gauge of the mineral rail- 
ways in Staffordshire, costing perbaps 300/. or 5007. 
per mile. 

What we believe to be the mistake of the excep- 
tionally narrow-gauge system will appear by-and-by, 
when it is found inconvenient, if not impossible, to 
work a heavier and especially a faster traffic over it, 
and especially when, in the sure progress of railway 
extension, it becomes connected with a wider gauge, 
and involves the necessity of frequent changes of pas- 
sengers and trans-shipments of goods, Were the light, 
cheap railway already upon the wider gauge, in con- 
nexion with which it is to be worked (and, as we have 
said, the difference of a few inches in its own width 
would make very little difference in its own original 
cost), it might be gradually and almost imperceptibly 
strengthened and improved, without any interruption 
of traffic or delay of goods. The success thus far of 
the Norwegian narrow-guage lines is creditable to Mr. 
Pibl’s judgment and skill; but he is certain in time to 
discover the inconveniences of the exceptionally nar- 
row gauge, and, we think, to repent of his original 
choice in adopting it. 


greater, 








Loca ANxsTHESIA.—At a recent meeting of the com- 
mittee of the Royal Society for the Prevention of Cruelty to 
Animals, Dr. Richardson explained the applicability of ether- 
spray to painless veterinary operations and to surgical operations 
generally. He demonstrated the process on his own body, 
making, with the assistance of Dr. Sedgwick, large surfaces of 
his arm insensible to pain, and passing large needles deeply 
through the benumbed parts. This was repeated on the flesh 
of Dr. Fraser, Mr. Samuel Gurney, M.P., and Mr. Mocatta, 
who testified to the painlessness of the operation. 


long hy 47 ft. broad, rising 16 ft. out of water, and 
} protected by iO in. piates, would alone present upwards 
j of 5000 square feet of sarface, and its armour was ad- 
| initted to weigh 600 tons; and we wight point. out 
that, as the thickness of armour proposed was insuf- 
ficient to resist the very heaviest ordnance, not less 
than 1000 tons would be really necessary. Besides 
this, however, was to be provided 10 in. armour for a 
total depth of 9 ft. all the way to the stem and stern, 
and a main-deck protection of 3 in. plates over about 
6000 square feet of surface. This additional armour 
upon the sides and maindeck would alone weigh up- 
wards of 1300 tons; and altogether we may say that 
the terms of the design would require at least 1900 
tons of armour, while with really effective plates at 
least 2300 tons would be necessary. For a hull to 
carry such a weight of armour, and the necessary 
weight of engines, boilers, coal, guns, stores, &c., 
we should require not less than 1800 tons. Even 
the hull of the Great Britain, 289 ft. by 51 ft., and 
originally designed by Brunel as a fast passenger 
vessel, weighed 1040 tons, while that of the Turkish 
frigate Fatikh, the largest ship of war yet built 
upon the Thames, weighs 4000 tons, the dimensions 
of the last named ship being 365 ft. by 60 ft. 

With aweight of hull and armour of from 3700 to 
4100 tons, and with guns, stores, &c., of 600 tons, as 
would be necessary for long voyages, as would also be 
a supply of 800 tons of coal, we should require at 
least 800 horse engines to drive it at 14 knots, the 
least speed in a chase upon which a naval constructor 
should count. Such engines, with boilers (and water), 
shot-proof funnels, screw shaft, screw, and spare gear, 
would weigh, at the least estimate, 700 tons, and thus 
we have from 5800 to 6200 tons displacement. All this 
it is proposed to obtain in a ship 280 ft. long and 47 ft. 
beam. If we say 6000 tons, or about 210,000 cubic 
displacement, we may properly estimate this, on a 
deep draught, as five-eighths of the parallelopiped of 
the extreme dimensions below the water line. The 
displacement of the parallelopiped would thus be 
336,000 cubic feet, and thus the draught would be 

336,000 
280 X 47 
be very heavy and costly, and not at all quick to 
mancuvre, especially when its maximum offensive 
power of three guns is considered. It is doubtful, 
too, if 800 horse engines, working up to 4000 indi- 
eated, or five times their nominal power, would drive 
it at 14 knots. The displacement is 6000 tons, and 


= 25 ft. Gin. nearly. Such a ship would 





the immersed midship section about 1000 square feet. 
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By the midship section formula, the ship would then 
p1#x1000MS _ gg¢. 

4000 THP y 
and by the displacement formula, eee’ the cube 
of the speed by the square of the cube root of the 
displacement, and dividing the roduct by the indi- 
cated horse power) we should have the coefficient 
of 2264, which is extremely good for a full-powered 
trial. The practical conclusion is, that a turret ship, 
equally protected with a-less weight of armour, and 
having from 33 per cent,:t9..100 per cent. more offen- 
sive power, would require less displacement and there- 
fore less engine power for a ae speed, and that it 
would be correspondingly handier in action. 


require to give a coefficient 0 











BESSEMER. METAL. 

WueEn Mr. Bessemer began to manufacture wrought 
iron from east, by blowing air into the molten metal, it 
was objected to the product that it had no fibre, as 
common puddled irom-had, and that iron without fibre 
must necessarily be weak. In this inference—which 
was wholly theoretical—we did not concur, and the 
question then arose, what does fibrous iron really 
mean? When the particles of wrought iron are 
brought to a high temperature, without the presence 
of any intervening material, they cohere in every 
direction, and the rom.is not fibrous. But when slag 
is intermingled, as im..common puddled ‘iron is the 
case, there are intervening layers of cinder, which, 
when the iron is passed through the rolls, are not 
wholly expelled, but are only greatly attenuated; and 
as these planes are then very numerous, and pass 
in every longitudinal direction, they prevent to some 
extent the lateral, adhesion of the particles, which, 
however, adhere end to end, and a fibrous iron is thus 

roduced. It is now well known that homogeneous 
iron is much stronger than fibrous iron. But at the 
beginning of the manufacture fibre was accounted as 
necessary in iron as in ropes or thread—a theory re- 
sulting merely from the accident of the. production of 
fibre by the modes of manufacture then exclusively 
employed. In the case of iron produced by the 
common process, any bubble or vacuity in the metal 
becomes iilled with slag, which hinders the sides from 
being effectually welded under the hammer. But in 


the Bessemer iron, as the slag is absent, the sides of | 


the bubble cohere when the ingot is subjected to 
pressure while still hot. It is better to hammer the 
ingots while still hot, after having been poured, than 
to allow them to cool and. to heat them afterwards. 
For in the one case the heart of the ingot is the hottest 
part, and in the other the coldest. 

There is every probability that wrought iron will 
be soon almost wholly superseded in the arts by the 
mild steel of greater cohesive strength, such as the 
Bessemer process enables us to introduce. But the 
wrought iron made by the Bessemer process is stronger 
and better than other iron from its uniform and homo- 
geneous character, and from the more complete extru- 
sion of liquid impurities. Iron containing sulphur and 
phosphorus—which render it either hot short or cold 
short—is unsuited for the Bessemer process. ‘The 
phosphorus sometimes comes into the iron from the 
improper selection of the lime used as flux, which 
may contain coprolites, bones, or other phosphates ; 
and in all cases it will be proper to avoid such sources 
of contamination. Numerous plans have been tried 
to discharge the phosphorus and sulphur contained in 
many kinds of iron in the Bessemer converter, by blow- 
ing chlorine and other substances in with the air, so 
as to render those irons suitable for the process. But 
all these plans have been ineffectual, and the discovery 
of a mode of making these irons available for the 
Bessemer converter by simultaneous puddling and 
purification remains a desideratum, and is a problem 
well worthy of the attention of those who possess the 
science 5 the ingenuity requisite for the elucidation 
of such questions. 








CAUSES OF LOSS IN THE STEAM- 
ENGINE.—No. I. 

Heat and power are mutually convertible—that; is 
now an accepted natural law—and the descent of a 
weight of 772 lb. through 1 ft., or of 1]b. through 
772 ft., will, if employed to generate heat by friction, 
produce heat enough to raise the temperature of 1 lb. 
of water 1° Fahrenheit. Conversely, if the steam-engine 
were a perfect machine, every expenditure of heat in it 
equal to that employed in heating 1lb. of water 
1° Fahrenheit ought to be able to raise 772 lb. through 
the height of 1 ft. But, in reality, the best engines do 
not do more than one-tenth of this, so that we are 
driven to the conclusion that in the best modern 








engines nine-tenths of the power is wasted. In what 
way does this waste arise, and liow can it be pre- 
vented? It arises mainly from the circumstance that 
the temperatures of the cylinder and the boiler are but 
little removed from one another, and the loss is to be 
lessened by making that difference greater. It is plain 
that if the temperatures of the cylinder and condenser 
were the same there would be no power generated at 
all, and more power will be generated in the propor- 
tion in which the steam is made hot and the con- 
densing water cold. Heat, like water, generates power 
only in falling from a higher to a lower level, and the 
higher the initial temperature, and the lower the ter- 
minal, the larger will be the proportion of heat con- 
verted into power. In any engine, just in the propor- 
tion in which power is generated heat will disappear. 
We shall not, therefore, find in the hot well in the 
form of hot water all the heat which was emitted from 
the boiler in the form of steam, but we shall only find 
a portion of it there, and the difference will represent 
that part which is transformed into power. In a per- 
fect engine the whole of the heat would be trans- 
formed into power, and therefore there would be none 
left to heat the condenser. But in all ordinary engines 
a great part of the heat is thus lost, as no advantage is 
got from the hot water at all. 

It appears from these considerations that as we 
cannot expect to make the condenser sensibly colder 
than it now is, the indication to be fulfilled in the im- 
provement of the steam-engine is to increase the tem- 
perature of thesteam. The temperature of the furnace 
may be taken at between 3000° and 4000° Fahrenheit, 
and, theoretically, there is nothing to prevent us from 
heating the steam up to that point. Now, steam must 
either be saturated steam or superheated steam. If 
we heat saturated steam to 3000° or 4000°, the pres- 
sure must necessarily be enormous, and we know that 
there are such igang objections against the use of 
higher steam than we at present employ, that we 
cannot look for any great advance in that direction, 
If we were to use superheated steam of any very high 
temperature, the engine would be made red hot, and 
would be destroyed. All the packings would be 
burned out, lubrication would be impossible, and the 


affinity of the iron for the oxygen of the steam would 
be so much inereased that the engine would become } 
an instrument for the production of hydrogen gas, 


like the familiar apparatus for the production of hydro- 
gen by sending steam into one end of a red-hot gun- 
barrel filled with iron turnings, when the iron seizes 
the oxygen, and is converted into oxide of iron, leaving 
the resulting hydrogen to escape at the other end. In 
practice, it is found that the steam cannot be super- 
heated in an ordinary engine to a higher temperature 
than 315° Fahrenheit, without producing such mischief 
as far more than to counterbalance any advantage 
gained ; so that here, too, we are met by an impediment 
which bars our further progress in this direction. 
Next week we shall indicate the modes of procedure 
which are open to our adoption. 


INDIAN ENGINEER EXAMINATIONS. 
Amoncst the readers of this journal there are doubtless 
many young aspirants to the engineering profession, and 
amongst them some who view India as the probable future land 
of their labours. Many probably may obtain appointments 
under one or other of the railway companies, whilst others will 
obtain employment under one or other of the irrigation and 
canal companies, and not a few will run the gauntlet of a com- 
petitive examination in hopes of obtaining an appointment in 
the Public Works Department under the Indian Government. 
To pass through the ordeal of one of these annual examinations 
is no light manner, for, however practically experienced in the 
duties of the profession a candidate may be, it may not therefore 
follow that he will succeed in obtaining one of the vacant appoint- 
ments ; besides practical experience, no small amount of careful 
reading and study will be necessary to enable him to secure one 
of the prizes of the examination, and it is therefore in the 
highest degree desirable that he should be informed as to the 
best books to read up, especially such as relate to those branches 
of the profession which are perbaps less practised in this country 
than abroad. It not unfrequently happens that some difficulty 
is experienced in obtaining the names of authors on some of 
those subjects ; indeed, we have received applications requesting 
information on this very point, and have therefore deemed it 
expedient to give some advice on this matter 
rrigation is a practice of the very first importance in India, 
es how few engineers trained ia this country have any practical 
nowledge on the subject. The professional literature of India 
is meagre in the extreme, but there are fortunately some few 
works on this subject which deserve careful reading and study, 
and foremost amongst these we may mention Colonel Baird 
Smith’s work on -Italian Irrigation, which contains also some 
information about the priacipal irrigation works in the North- 
western Provinces of India, and a work by the same author on 
the irrigation works of the Madras Provinces, and there is also 
Sir Proby Cautley’s large work on the Ganges Canal, which con- 
tains a mass of most useful information; but we doubt whether 
this work is within the reach of many of those to whom we are 
at present addressing ourselves—in the first place, on account of 
its cost (it was published, we believe, at 13/. 13s.), and secondly, 
on account of its scarcity. On the subject of inland water 
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communication we cannot recommend better books than Steven- 
son’s “ Canal Engineering,” Dr. Downing’s ‘‘ Practical Hydrau- 
lics,” and a “ Treatise on Rivers and Torrents,” translated from 
the celebrated Italian work by Paul Frisi. This last-named 
work has been published in “ Weale’s Series.” The important 
subjects of water supply and drainage have been dealt with by 
many authors, and amongst other works on the subject we may 
instance ** Latham’s Water-supply of Towns,” of which the first 

art only is at present published; “ G. R. Burnell on Hydraulic 
Reoteatinn, Drainage, &c.,” ‘ Hughes’s Waterworks for the 
Supply of Cities and Towns,” and “G. D. Demps: y's Practice 
of Draining and Sewage of Towns and Buildings.” The last 
three works will be found published in ‘* Weale’s Series.” A 
great many works have been written on mining surveying, 
metallurgy, and geology, whilst but few are to be found on 
mining; but amongst those which will doubtless be found useful 
to the student in this branch of the profession may be named 
“ Percy’s Metallurgy” (a large and expensive work), “‘ Budge’s 
Practical Miner’s Guide,” “ Greenwell’s Mining Engineering,” a 
French work entitled ‘‘ Traité de PExploitation des Mines,” par 
M. Combe, and the “ Mining ‘Almanack,” published by the pro- 
prietors of the Mining Journal. Amongst works on railways 
we notice “ Haskoll's Railway Construction,” in two series, the 
second series referring prineipally to railways in the East, and 
therefore well worthy of study by those contemplating employ- 
ment in India. There is also “Brees’s Railway Practice,” 
‘ Brees’s Glossary of Engineering,” and ‘* Dempsey’s Practical 
Railway Engineer,” any or all of which will be found usefel books 
for study or reference. 

It is clear that we might extend the present notice of works 
relating to the several branches of our professidn almost to an 
unlimited extent, but enough has, we think, now been given for 
all practical purposes. It is no: for one moment pretended that 
all the best works on the above-mentioned subjects have been 
named, our endeavour being rather to state the names of one or 
two books in each branch, which, from their price, would probably 
be within the reach of most young men desiring the information 
we have now afforded, and from which an amount of knowledge 
may be obtained, when coupled with a certain extent of practical 
experience, sufficient to enable the candidate to answer, with a 
tolerable amount of satisfaction, the questions usually given on 
such subjects at the annnal examinations for appointments in the 
Public Works Department in India. 


STEEL-FACED ARMOUR PLATES. 

We gave, a fortnight ago, a description of tle steel-faced 
armour plates making at Messrs. Charles Cammell and Co.’s 
works at Sheffield, and we are now able to report their trial, 
with iderable , at Portsmouth. The secret of the 
success of the Palliser shot against armour is due not merely to 
chilling, but to its pointed form as well, whereby the force of 
impact is gradually converted into pressure throughout the 
shot. Round or flat-ended chilled shot break up on striking, 
It, however, the point ot 
the chilled shot can be broken, on striking, its power of pene- 
tration-is lessened or destroyed, and it is with this view that 
Mr. George Wilson, tie managing director of the firm of Charles 
Cammell and Co. (limited), has devised the welding of steel 
upon iron armour plates. Of the whole thickness of the plate 
one-third is steel, united tothe iron by welding in the rolls. 

On Tuesday last one of these compound plates was fired at on 
board the Thunderer floating target-ship, in Porchester creek. 
The plate was 7 in. thick, 12 ft. long, 5 ft. 11 in. wide, and is 
reported to have weighed 5 tons 7 cwt., although the dimensions 
correspond to a weight of nearly 6 tons. It was backed with 3 
ft. Gin. of timber, and the 68-pounder cast-iron gun was laid 35 ft. 
in front of the plate, and at right angles to itsface. The charge 
was 13 lb. of powder, the weight of the round cast-iron shot 664 
Ib., and the striking velocity,was 1430 ft. per second, equal to that 
of the same shot fired at 200 yards’ range with the full service 
charge of 16 lb. of powder. 

The first shot appeared to affect the plate much as if the 
latter were of wrought iron, but the second, fired close to its 
predecessor, developed a crack round the first indent. The 
third shot, striking immediately under the second, indented the 
plate 2.6 in., and developed two cracks radiating upwards from 
the left edge of No. 2indent. The fourth shot struck below 
No. 1, deepened one of the cracks right through the plate, and 
extended it to the top edge. ‘The fifth shot struck in the centre 
of the previous four indents and pushed through the metal to a 
total depth of 4.3 in., generally opening the cracks, The sixth 
shot struck below No. 5, considerably enlarging the cracks. The 
total indent was*4.5in., and, apparently, the whole interior 
of the space attacked was detached from the plate, being only 
supported by the backing, which was 42 inches of wood. This 
concluded the trials with the 68-pounder, another round being 
considered unnecessary. 

The first round with the 7 in. Woolwich gun had a charge of 
141b., chilled shot of 1151b., striking velocity 1220ft. per 
second, foot tons per inch of circumference 54.8, The gun used 
for the purpose was not in front of the plate, but inclined to it 
at an angle of 79° at the part struck. The shot broke up and 
remained sticking in the plute, developing a crack from the bolt- 
hole on its left to the edge of the plate, and right through the 
latter. The second round had a B cxoee| of 22 lb., giving a work 
of 75.2 foot-tons per inch of circumference. It penetrated the 
plate, forcing the pieces in front of it into the backing. A large 
piece, forming the left-hand top corner of the plate, was torn 
away and thrown with some violence to the left rear. A serious 
crack above half an inch in width extended between the last 
two indents, a distance of about 20 in. 

The fracture of the plate gave an opportunity of examining 
its internal’ structure. The welds appeared perfect, and the 
material, to the eye, everything that could be desired. Messrs. 
Cammell declared that the experiment has helped them forward 
in their difficult path, and they hope soon to produce more suc- 
cessful armour of combined iron and steel. 

















Tue Instrrution of MecuanicaL EnGingers.—The 
annual meeting will commence on ‘luesday, June 4th, in the 
lecture-theatre of the Conservatoire Impériale des Arts et 
Métiers, in Paris. Mr. Henry Chapman, of 41, Boulevard Malas- 
herbes, is the honorary locai secretary for the occasion. We 
shall make a further announcement in due season. 
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AMERICAN PORTABLE ENGINE. 


CONSTRUCTED BY MESSRS. J. C. HOADLEY AND CO., LAWRENCE, MASSACHUSETTS, U.S. 
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In August last (vis/e page 105, vol. ii.), we gave some lead- 
ing particulars of a class of portable engines of which consider- 
able numbers are at work in the United States, and we remarked 
at the time that they differed in many respects from those in 
use in this country. Amongst other things, they are intended 
to be worked at a higher pressure and greater speed that is 
usual here.» We now give the engravings showing the arrange- 
ment and some of the details of one of these engines, which 
are made by Messrs. J. C. Hoadley and Co., of Lawrence, 
Massachusetts, U.S., the particular engine represented being 
rated at twenty horse power, and having a single cylinder 10 in. 
in diameter with 18 in. stroke. 

Of the various figures, Fig. 1 is a general side elevation of the 
engine without its wheels; the carriage of the engine being an 
entirely separate affair, and being available for use as a wagon 
when uired. Fig. 2 is a longitudinal section of the 
engine, whilst Fig. 3 is an end elevation; Fig. 4, a transverse 
on the line of the crank shaft, and Fig. 5, a transverse section 
through the firebox; and from these views, and Fig. 1, the 
oy arrangement of the engine will be clearly seen. The 

iler is*lap-jointed and double rivetted; the barrel, which is 
8 ft. in diameter’ inside, being formed of two plates, of which 








VI 

the one forming the front ring extends beyond the smokebox 
tube-plate, and constitutes the shell of the. smokebox. The 
smokebox tube-plate is, as will be seen by Fig. 2, flanged 
forward and placed jnside the barrel. The firebox casing is 
4 ft. long by 3 ft. 1 in. wide outside, and it extends 3 ft. 3 in. 
below the centre line of the barrel, the top being flush with the 
top of the latter. The back and front plates of the casing are 
flanged to meet the top and side plates, and the front plate is 
also flanged forward to meet the barrel. The system of con- 
struction is, in fact, that followed in good locomotive practice. 

The inside firebox is of wrought iron, and it is 3 ft. 6in. long 
by 2 ft. 7in. wide by 3 ft. 5in. high inside. The stays oetween 
it and the casing are pitched at 5 in. centres, and the crown is 
well supported by five stays of the form shown. in Figs. 2 and 5. 
The firebars are of cast iron, and they are cast together in sets 
of three each, as shown in Fig. 5. It will be noticed from Fig. 
2 that the firebox is provided with two fireholes, one of these 
being in the usual position, and the other being situated at the 
level of the bars. Bot h these fireholes are of somewhat larger 
dimensions than are usual here, as will be seen from Fig. 3. 
The boiler contains fifty-three iron tubes, 2} in. in diameter and 
7 ft. 2in. long, slightly inclined upwards towards the leading 





end, these and the firebox giving together an area of 288 squa’® 
feet of heating surface. ‘The area of the firegrate is 9 squar 
feet. 

The cylinder is, as we have already said, 10in. in diameter, 
with a stroke of 18 in., and it is placed directly over the centre 
of the top of the firebox casing, as shown in Fig. 5. Thesteam 
is taken from the boiler by a pipe with a flat perforated top, 
which extends along the whole length of the barrel, and com- 
municates at the hind end with a cast-iron column fixed on the 
top of the firebox casing, as shown in Figs. 1 and 2. This 
column carries the safety-valve, and to it is also fixed the regu- 
lator, from which a short pipe extends to the cylinder. In the en- 
gravings, Fig. 7 is a side elevation of the cylinder with the steam- 
chest cover removed ; Fig. 8 is a sectional plan; Fig. 9 isan end 
elevation; Fig. 10, a section and end views of the piston-rod 
gland; and Fig. 11, a section of the valve-spindle stuffing-box. 
The slide valve is of cast iron, and is recessed at the back to 
receive the valve spindle, which is furnished with two collars 
between which the valve is held. In order te allow the valve- 
spindle to be put in its place, the steam-chest is furnished with 
a loose stuffing-box at the front end, this stuffing-box being 
made as shown in Figs. 8 and 11. The ports are 8 in. long, the 
steam ports being {in., and the exhaust port lj in. wide. The 
slide valve has 1} in. outside lap, and a small amount of inside 
lap as well. The exhaust port communicates with a passage 
— under the cylinder, as shown in Fig. 4, this passage 

eing connected by a cast-iron pipe with a feed-water heater 
through which the waste steam passes on its way to the chim- 
ney. The feed-water heater will be described presently. 

The crank-shaft is carried by a pair of plummer-blocks fixed 
to a strong cast-iron saddle, which is bolted to the barrel of the 
boiler near the front end, the top of the barrel being cut away 
so as to allow the bed of the saddle, which is dished down in the 
centre, to enter into it. This arrangement, which enables the 
crank-shaft_to be kept closer to the barrel than it otherwise 
could be, will be understood by reference to Figs. 2 and 4. The 
crank-shaft is 54 in. in diameter, and has very long bearings, 
the length of each being 10in. The plummer-blocks are of 
cast iron lined with white metal, and they are divided almost 
vertically, as shown in Fig. 2, so that the caps can be tightened 
in the direction in which the greatest wear takes place. The 
two cheeks of the crank are each 6 in. wide by 4 in. thick, and the 
crank bearing is 4 in. long by 54 in. in diameter. The whole ar- 
rangement of the bearings for carrying the crank-shaft is very 
strong and simple, and the saddle is provided with a good bear- 
ing surface on the boiler. 

The firebox casing is provided on each side with cast-iron 
brackets, by which the engine can be bolted down in its place; 
and at the front end the barrel is supported by, and_ bolted to, a 
cast-iron standard, of the form shown in Figs. 1, 2, and 4, 
wrought-iron stays extending from the lower part of the stan- 
dard to the underside of the barrel, as shown in the same 
figures. (To be continued.) 
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CONSTRUCTED BY MESSRS. J. C. HOADLEY AND CO., LAWRENCE, MASSACHUSETTS, U.S. 
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LONG-SPAN RAILWAY BRIDGES. 


Accorptne to Dr. Johnson, a bridge is “ a structure 
to carry a road across a watercourse ;” and although 
this interpretation of the word is not’ sufficiently com- 
prehensive to include all cases in the present progressed 
stage of the art of building, yet, if we limit its applica- 
tion to /ong spans alone, we may even render it still 
more explicit, and with very little liability to error 
define a long-span bridge to be a structure for carrying 
a railway across a watercourse. ‘The reasons why this 
is the case are sufficiently obvious : in the first place, the 
condition necessitating the adoption of a long span is 
generally either that a certain width of opening must 
be provided clear of all obstructions, or that the ex- 
pense of carrying up a number of lofty piers is, owing 
to some difficulty in obtaining secure foundations, so 
great as to render it more economical to reduce the 
number of individual supports, and so concentrate the 
tesulting greater load on fewer points. Neither of 
these conditions is likely to occur, exeept when a 
watercourse is the obstacle to be surmounted, when, 

robably, a navigable channel of certain width has to 
be maintained, with sufficient headway to admit of the 
free passage of vessels. If in any case it should be 
desirable for the span to be greater than the minimum 
amount dictated by the compliance with these condi- 
tions, it could only be when the depth and rapidity of 
the current, or the treacherous nature of the bottom, 
rendered it desirable to reduce the risk of construction 
to a minimum. As steep gradients are now worked 
with ease and economy, it is not at all probable that 
any other ease—such as that of carrying a line across 
a ravine—will ever occur in which it would be econo- 
mical to introduce longer spans than 300 ft.; and it is 
only spans above that amount we designate /oxg spans 
in the present paper. Again, it is highly improbable 
that any long-span bridge should be other than a raul- 
way bridge, because the great expense involved in the 
construction must be justified by necessity; in other 
words, by the probability of such large traffic as a 
railway alone could accommodate. Even when we 
have thus limited the question to railway bridges 
crossing a watercourse, where a given span and height 
has to be maintained, we have by no means obtained 
all the conditions enabling us to pronounce upon the 
proper type of construction to be adopted. Thus, if 
the banks of a river are lofty, and afford a firm founda- 
tion for the superstructure with little or no piers, an 
arch or suspension-bridge may possibly be the most 
economical construction, although the resulting span 
may be greater than absolutely required; and if the 
banks are nearly level with the stream, it may or it 
may not be advisable to make the adjacent spans of 
greater length and weight than could ordinarily be 
required, in order to enable them to contribute more 
effectively to the support of the larger centre span. 
In short, it is plain that the determination of the most 
economical construction for a bridge of given span is a 
problem admitting of no definite solution. We may, 
however, facilitate the process much, and obtain 
valuable positive results, if we confine our attention 
at first to the comparative weights of iron required 
in the different methods of constructing the super- 
structure, which, after all, is by far the most important 
element in determining the cost of a long-span bridge. 

The size of a bridge is very commonly the popular 
standard by which the eminence of its engineer is mea- 
sured; we may, therefore, naturally expect to find 
engineers ambitious of excelling one another in this 
particular branch of their profession, but, for the same 
reason, as so much consideration must necessarily at 
one time and another have been devoted to the eluci- 
dation of the subject, a student of engineering may 
justly be sateen to find so little definite information 
existing as to the capabilities of all possible combina- 
tions of design to do the required work effectively and 
economically. Yet the, number of patents taken out 
by professional and other quacks indicates clearly the 
want of appreciation of the fact that the problem is 
one admitting of a rigid theoretical solution, and that 
the limit beyond which the quantity of metal required 
in the actual construction exceeds the amount theo- 
retically required will be a factor of the latter quan- 
tity, the value of which may be approximated to very 
nearly, if we avail ourselves of the stock of information 
afforded by existing though smaller structures. 

Although, as we urge, it is possible to approximate 
very nearly to a true result in every case, a consider- 
able amount of intricate calculation and considerable 
space would be required to treat the subject exhaus- 
tively. Yet a great deal may be done with little labour 
if we base our investigations on the simplest and 
broadest principles, avoiding all complications and 








neglecting altogether minute details. If we proceed 
thus, we may, by. making, so to speak, a cartoon of the 
different systems, exhibit in bold outline the respective 
advantages and disadvantages appertaining to each. 
This will be our aim in the present paper. We shall 
investigate on the above broad principles the weights 
of diflerent types of girders, including all gow. 
combinations, from the minimum span of 300 ft. to the 
limiting span, beyond which it would be impossible to 
construct a bridge of the class capable of carrying 
more than its own weight without exceeding the given 
limiting strain per square inch. We shall carry out 
similar investigations both for iron and steel, and so 
conduct them, that by arranging the results graphi- 
cally in the form of a diagram we may obtain a com- 
prehensive view of the properties of the different de- 
signs and the nature of the laws governing the increase 
of weight, and consequent relative cost of the different 
constructions in the two materials. 

The general principles on which we shall proceed are 
identical with those already advanced in a previous paper 
on “The Proper Depth of Girders” (ENGINEERING, 
vol. ii. p. 224). We shall, where we consider it ad- 
visable, sacrifice mathematical exactness of formule 
to simplicity, and generally allow a very free interpre- 
tation of theoretical deductions; the numerical results 
will be worked out with the slide rule, and, in short, 
the process throughout will be consistent with our 
professed object of exhibiting a cartoon-like view of 
the subject under consideration. 

In the paper alluded to, we observed that the maxi- 
mum strain on each flange of a girder of uniform depth 
is, by the simple principles of leverage, equal to the 
distributed load multiplied by the span, and divided 
by eight times the depth, the strain being greatest at the 
centre, and less elsewhere in proportion to the ordi- 
nates of a parabola; and as this strain on the flange 
could only have been transmitted through the web, a 
little consideration will make it evident that for a dis- 
tributed load, whatever the resultant strain may be, 
the total amount on the half web, resolved horizontally, 
must be equal to the maximum strain on the flange, or, 
in other words, the horizontal sectional area of a plate 
web should be equal to double the sectional area of the 
flange at the centre. For a lattice web the gross sec- 
tional area of all the bars should be greater than this 
in the same ratio as the length of a bar exceeds the 
horizontal distance included between its two ends, 
which for the most economical angle of 45° for the 
bars amounts to /2 times the section required in a 
plate web, and the mass will consequently be 


/2x/2=double that of the plate web. Expressed 
algebraically, S being the span, and d the depth in 
feet, a the sectional area of each flange, x and y coefli- 
cients depending upon the practical construction of the 
flange and web respectively; the mass of the plate 
girder will be=2a (Sz+yd), and that of the lattice 
girder will be=2a (Sz+2 yd). 

With the plate web, we found the variable ratio 
of dto/S a governel, chiefly, by the minimum 
thickness of plate allowed in the construction of the 
web, which we considered should increase with addi- 
tional loads per foot on the girder. With the lattice 
girder, we considered that, whilst the weight of the 
flange would in all eases be inversely proportional to 
the depth, that of the web, beyond certain limits, would 
increase directly as the depth; that is, although theo- 
retically constant, there would be some limit beyond 
which the additional strength required in the struts 
as columns would necessitate a greater quantity of 
metal than the shorter struts with the heavier direct 
compression. This limit we have in all instances con- 
sidered to be reached when the weight of the web 
becomes equal to that of the flanges. That is, since 
the mass of the flanges, 2 S x, increases inversely, and 
that of the web, 4 yd, increases directly as the depth, 
the minimum value of the whole mass, 2 8 2+4,y d, 
will occur where 2S2=4yd. The effect of this in 
the different constructions will be controlled and ad- 
justed for each case by the variable values of the coefli- 
cients, x ahd y. 

(To be continued.) 


_ AMERICAN Stream Sarpprye.—The Pacific Steam Naviga- 
tion ye ae steamer Colorado has completed her first voyage 
very favourably. The voyage from New York to Hong Kong 
was effected in fifty days, notwithstanding two stoppages at San 
Francisco and ‘Yokohama. The Colorado had also to contend 
against rather bad weather. The New York postal administra- 
tion has just concluded an arrangement with the North German 
Lloyd, by which the steamers of the Bremen line will leave an 
American port every Thursday, commencing March 21. This 
will raise to three the weekly departures of steamers from the 
United States for Europe. 





RIVER CROSSINGS IN INDIA. 


Maxy of the rivers in India, owing to their pecu- 
liar character—being roaring torrents at one season of 
the year, whilst their beds are almost perfectly dry at 
another—require that special means should be applied 
in order to render them passable at all times. Now, 
of course, the simplest method of dealing with such 
cases would ‘be'to érevt bridges over the rivers with 
sufficient span and ‘headway to provide waterway for 
the highest possible torrents, taking care also to avoid, 
as far as practicable, the érection of piers in situations 
where they would be likely to be affected by the trunks 
of trees, and other floating ponderous floating matters, 
which are often carried down by such streams whilst 
in flood. Suspension or girder bridges would ‘be the 
best adapted for spanning these rivers; but their ex- 
pense alone would be a bar to their general adoption 
throughout India, except in the most gradual manner; 
and thus many streams must remain impassable for an 
indefinite period, but for the provision of other expe- 
dients, more or less of a temporary character, which 
are calculated to meet the requirements ‘of the case, 
whatever may be the state of the river. Of such ex- 
pedients we now bring to notice two, which have re- 
cently been adopted with success in different parts of 
India, the one being a planked roattway, and the 
other a species of temporary bridge. Both of these 
are, of course, for use only where the river bed is dry, 
or nearly so, communication across the summer chan- 
nel being effected generally by means of boat bridges, 
which are very common in all parts of India. 

It has hitherto been the practice to metal those por- 
tions of the approaches to the boat. bridges which lie 
in the beds of the great rivers, and a description of 
one such roadway—namely, that across the bed of the 
river Soane—will be found fully described and illus- 
trated at page 297 of our first volume. The objec. 
tions to a metalled approach are, 1st, its great cost, 
so much being destroyed every year during the flood 
season, and new pieces of metalling having to be made 
every time the site of the bridge is changed, to which 
the metal on the abandoned line cannot be applied ; 
2nd, the great delay that occurs, when a boat-bridge 
is put up early in the season, in making a metalled 
road to it. 

In 1866 a planked road was constructed experi- 
mentally for the crossing of the river Beeas, at 
Wuzeer Bhoolar. It consistéd of planks 8 ft. long, 
1 ft. broad, and 3 in. thick,’ laid upon longitudinal 
timbers of scantling 4 in.X4in., placed 4 ft. from 
centre to centre, the planks'being permitted to rest 
evenly on the sand. All the planks were of the 
same length; but, in laying them down, each set 
of three or four planks was’ set about 2in. to either 
side of the true line. When in use, the planks are 
protected by a slight covering of damp sand; and it 
has been found that an excellent surface is thus main- 
tained, and a cheap and efficient ‘roadway provided, 
which can be taken up on the approach of the rains, 
and carefully stored for use in an ensuing season. The 
advantages of the planked road may thus be stated : 
Ist, facility and consequent rapidity of construction ; 
and 2nd, economy, as no embankment is. required, 
and the damage and losses by floods are likely to be 
but few. 

The other system of river-crossing to which we have 
referred is exemplified in a temporary bridge across 
the river Punchgunga. It consists of a wooden bridge 
fixed upon three rows of gabions, 5 ft. in height, and 
placed 10 ft. apart; its total length is 92 ft. Embank- 
ments thrown up at each end serve as approaches, and 
a wooden railing on each side extends the whole length 
of the bridge. The materials of such a bridge are all 
cheap, and obtainable in almost any district ; conse- 
quently it may be expeditiously and economically con- 
structed, wherever required: At the commencement 
of the rains it can also be easily taken down, and the 
materials stored under cover af the nearest convenient 
position, ready for re-erection after the monsoon at a 
very moderate cost, as nearly all the materials would 
then be found available for the purpose ; and this tem- 
porary bridge, for all ordinary purposes, will be found 
nearly, if not quite, as good for seven or eight months 
of the year as a permanent stone bridge would be. 

Of course such expedients are useless during the 
monsoon months; but at that season of the year but 
little traffic, comparatively speaking, is carried on in 
India, excepting along the main thoroughfares, and on 
all these lines bridges are, as far as possible, provided 
over such streams as those to which we are alluding, 
so as to render traffic practicable at all seasons. But 
there are throughout India several thousand miles of 
what are called fair-weather roads, which consist prin- 
cipally of cleared tracks, practicable only during the 
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dry season ; and it is where such lines are crossed by 
the drainage channels of the country that the above- 
mentioned temporary expedients are especially useful. 
It would never do, in a country like India, to erect 
bridges over such streams, that do not provide water- 
way sufficient for more than the highest known floods, 
as on the occurrence of any extraordinary rainfall such 
structures would most assuredly be washed entirely 
away, and instances of the destruction of bridges 
under such circumstances are unhappily of only too 
frequent occurrence. A storm which occurred on the 
Neilgherries not long since, when 7} in. of rain fell in 
about the same number of hours, carried destruction 
to most of the bridges on the upper part of the Coonoor 
Ghaut road, besides destroying a great part of the 
road itself. 








THINGS NOT GENERALLY KNOWN. 


A “Wanderer and a Wonderer” records in the Builder a 
variety of things not generally known. 

When the sinking of the caissons for pier No 3 (the second 
from the Middlesex side) of New Blackfriars-bridge is to be com- 
menced. 

When the new Meat-market 1s to give us meat. 

When the Circus at the corner of Cornhill, Gracechurch-street, 
&c., is to be made. 

When the Circus is to be formed at the bottom of Lud- 
gate-hill. 

When the railway-bridge over Ludgate-hill is to have its side 
staircases opened. 

When the widening of the road at the top of Ludgate-hill is 
to take place. 

When Contract No.1 for Northern Thames Embankment 
(Westminster-bridge to Somerset House) is to be finished. 

When Contract No. 3 for Northern Thames Embankment 
(Temple to Blackfriars) is to be commenced. 

When the Chelsea Thames Embankment (Chelsea Hospital 
to Battersea- bridge) is to be begun. 

When the part of the Southern Embankment which reaches 
from Ferry-street Dock, Lambeth-bridge, to Gun House-alley, 
Vauxhall-bridge, is to be completed. 

When Albert-bridge, Chelsea, is to be finished. 

When Wansworth-bridge is to be commenced. 

When Southwark-park is to exist. 

When Finsbury-park is to be. 

When Park-lane is to be widened. 

When Middle-row is to be removed. 

When St. Clement’s Church, Strand, and St. Mary’s Church, 
Strand, are to be removed; and the wretched “ Strand Middle- 
row,” which forms the south side of Holywell-street, is to be 
taken down, and the Strand made of a decent width as an ap- 
proach tothe new Law Courts. 

When the sixty or seventy houses which now form a barrier 
to a straight road from the Strand to Hampstead, by way of 
Newcastle-street, Lincoln’s-inn-fields, Gate-street, and South- 
hampton-row, are to be removed. 

When the opening from Whitechapel to Commercial-road is to 
be commenced. 

When the Pneumatic Railway (Whitehall to Waterloo) is to 
be in operation. 

When the Metropolitan District Railway is to begin to run 
trains. 

When the East London Railway will commence tunnelling 
under the East Dock of the London Docks. 

When the side streets running from Victoria-street (the 
Blessed) are to have their names put up. 

When Phillips-street, Victoria-street (the street which runs 
behind the noble new distillery), is, after twelve years’ making 
to be proceeded with and opened. 

When the Metropolitan Railway will reach its destination, 
the Crescent, Minories. 

When the earriage road in front of the Metropolitan Board of 
Works office, Spring-gardens, will be thrown open to the 

ublic. 

When Waterloo, Charing Cross, Lambeth, Vauxhall, Chel- 
sea, Putney, and Hammersmith bridges are to be free 
bridges, 

When the bridge from the Tower to Bermondsey is to 
be built. 

When Old and New Bond-streets are to be renumbered, and 
form one street-—Bond-street. 

When Wood-street and Cripplegate-buildings are to be re- 
numbered, and form one street-—Wood-street. 

When the wilderness of ground on three sides of Battersea 
Park is to be built upon and civilised. 

When Dowgate-hill, Cannon-street, is to be cleared; and 
Walbrook to be widened. 

When the Metropolitan Board of Works will acquire all the 
property needed for New Earl-street. 

When the notches in Newgate-street are to be filed off. 

When the Westminster Bridge-road is to be made of the same 
width as Westminster-bridge. 

When the Tottenham and Hampstead Junction Railway is to 
be completed. 

When the new Blackwall Railway-bridge is to be built over 
Leman-street, Whitechapel; and when the widening of Royal 
Mint-street is to be completed. 

_ When Sunn Tavern-gap (a delicious spot), Ratcliffe-highway, 
is to be made a carriage thoroughfare. 

There was to have been inserted here, ‘‘ When is Victoria- 
street to be completed?” but it has been suggested that that is 
a thing generally known. ‘I'he answer being—“ Never.” ‘This, 
therefore, is omitted. 








_Fatat Bower Expiosion.—The boiler of a portable en- 
gine, driving a saw mill at Weymouth, exploded on ‘Tuesday, 
killing the engine man and severely injuring two other persons. 
The engine was of six horse power, and is reported to have had 
but 40 lb, of steam in the boiler. 


FRENCH LOCOMOTIVES. 


WE gave, last week, on page 224 of this journal, diagrams of 
four French and Belgian locomotives which will be shown at the 
Paris Exhlbition, and we now, as promised, give further particu- 
lars of them. Their principal dimensions are as follows: 

























No. of Fig. on p. 224.... 1, 2. 3. 4. 
Name of the railway ...| Nord. Nord. Nord. | Etat-Belge. 
Year of constraction....| 1866-67. | 1866-67. 1867. 1866-67. 
Grate 
Length: ......005).sscece 7ft.5in. |6ft.2in. |5ft.3in. |8 ft. 10'%in. 
Width ... (8ft. 3in. [5ft.3in. [3ft.3in. [3ft. 7 in. 
TOR» ...cccreess.sovsceces 29 sq. ft. |33 sq. ft, |18sq. ft. |34sq. ft. 
Height of the top plate 
of firebox above the 
grate: about about about 
At the front ,........... 4ft Gin. |4ft.3in. |4ft.8in. /4ft. 4in. 
about about about 
At the back ............|3 ft. 6in. |3ft,7in, |3ft. 9in. |3 ft. Gin, 
Tubes: 
TRGERIOE csccesaccccccseee 249 275 164 208 
Outside diameter .,,|2 in. 23,in. |2in. 1¢ in. 
Length ... .|13 ft. 5 in.|8 ft. 24 in.|12 ft. 6 in. | 10 ft. 
Thickness .. o/s in. jy in. jy in. jin. 
Heating surface : 
MOOT sececcsicenecesnte 100 sq. ft.|107 sq. ft. |83 sq. ft. {117 sq. ft. 
Tubes (outside) ...... 1820 =_— _— 
DOURE cercccscecssoncecsaee 1920 1721 1190 1117 
Pressure of steam in 
the boiler ..........+0... 118 Ib. 118 Ib. 118 Ib. 118 Ib. 
Cylinder : 
Diameter .....ccccreeeee 1943in.- {172in. 162 in, 17 in, 
Stroke 20... .cceccoreoree 25§ in. 174 in. 22 in. 22in. 
Distances of axes ... 
WIIG. satassnatscscseece 0 0 0 0 
Diameter of wheels: 
{ 4ft,3in.| 3ft. Gin.| 5f.11in.| 3 ft. 11Lin. 
S841 tutaelstemateua ts 
Front to back ...... ; ’ : . : 2 , ” 4, 6 Ty 
| oo 
l 3,,6,, 
Length between the 
wheels : 
(| 4ft.6in. | 3ft.9in.| 7ft.lin.) 7ft.7in. 
1] 4 5 G1 By Day] Tor 5 ye] 7 yp TE 
Front to back ..,...4 | 4,,11,,| 45 9.4, 
ae 
. 3 ” 9 ” 
Length of total base- 
IO aainsenscsninsioseaa 1B 45 11,, |19 45 D oy [4 oy 6 op [85 oy 23 
Height of barrel’s axis 
above the rails ......... 6.0.15 vo Bot tamal ae 
Capacity of the boiler's 
water-space* ,,,......... 4 tns, 7 ct. 3 tons 
Capacity of the boiler's 
steam-space* ..,......... - ee 90 cub. ft. 
Height of the steam- 
space in the boiler* .../1 ft, 2in. ia Bal IR 
Weight of the engine 
when empty .......00..|38.5 tons |45.7 tons . 30 tons 
Weight distributed on (about) 
the rails when full: 
11.8 tons oo 11.3 tons | 9.8 tons 
u 11:3. ,, * ae a: MS 
Front to back ,,,... 108 ” 2 is. ‘wis * 
pe 
Total weight when full/43.2 ,, |586 ,, |304 , (824 ,, 
Weight for adhesion on 
driving-wheels ,.,....... 43.2 , |686 , |226 , [926 ,, 
Tenders: 
Number of wheels ..,|4 “6 4 4 
Diameter of wheels..|3 ft. 5} in. 4 ft. 
Distance of extreme 
axles apart ......++|8ft. 3 in. oe 9ft.10 in. 
Capacity of water 
RE 1800 gals.|7.8 tons. |1550 gals. 
Supply of fuel ......... coal 2 tns.|coal 2.2 t.jcoal 1 5 t 
Weight of the tender 
WN i cicicinescsis 19.6 tons. 18,66 tons 
Total base-wheel of 
engine and tender... 19 ft. 9in. 
Weight of the engine} 
and tender .,,......... | 














It will be observed that, in the column of the above table refer- 
ring to the engine shown by Fig. 2, two amounts of tube-heat- 
ing surface are given. Of these the first—1200 square feet— 
is the boiler-tube surface, and the second—414 square feet—is 
made up of 240 square feet contained in a superheater and 174 
square feet in an arrangement for heating the feed-water. 

The eight-wheel coupled engine of which we gave a diagram 
last week (Fig. 1, page 224) was, as we then stated, constructed 
at Fives-Lilles, and it is being exhibited in the joint names of 
Messrs. J. F'. Cail et Cie, Parent, Shacken, et Cie, Honil, Caillet 
et Cie, and the Compagnie de Fives-Lille. It bears the maker’s 
number 1508. The engine is one of a class of which, as we 
stated last week, twenty-four are being made at Fives-Lilles, 
and thirty others on the same model, but differing slightly in 
some matters of detail, are also being made for the Northern 
Railway Company at Creus6t. The engine was designed for the 
same service as that for which the well-known Engerth engines 
are employed at the Northern Railway, namely, for working heavy 
goods trains at a low speed. ‘I'he trailing axle is, as will be seen 
by the diagram, arranged under the firebox, so as to obtain a 
better distribution of the weight. ‘The bottom of the firebox is 
horizontal, but the firegrate is slightly inclined downwards to- 
wards the frontend. ‘The grate-bars are of cast iron, and are 
made on the Belpaire system. ‘I'bey are 9 millimetres, or about 
gin., thick at the upper edges, and are arranged with spaces of 
iL millimetres, or about /,in., between them. The grate is 
furnished in frout with a rocking-plate for clearing the fire, 
worked by means of ascrew. ‘The fire-hole is of large dimen- 
sions, and the door has two leaves. ‘The top of the firebox casing 
is flush with the barrel, and the latter is furnished on its under 
side with two openings for cleaning purposes, these being of 
course provided with suitable doors. On the top of the barrel is 
a large dome, from which the steam is taken to the regulator, 
and the latter is situated in a cast-iron casing fixed on the top 
of the barrel near the front end—an arrangement common on 








* With 4 inches of water above the top plate of the firebox. 





French engines. From the casing just mentioned the two steam 
pipes, which are well lagged, and are protected by a covering of 
thin sheet iron, lead to the cylinders, 

The frames are each cut out of a single plate without weld; 
they are well connected between the cylinders. The boiler is 
fixed to the frames at the front end, and the other connexions 
between it and the frame are such that itis free to expand 
towards the rear end of the engine. The wheels are of wrought 
iron, and were made by MM. Arbel et Cie, of Rive-de-Gier, by 
their patented process. The tyres are of Krupp’s steel, those of 
the second pair of wheels from the front end being without 
flanges. ‘The valve gear is of the shifting box-link kind, and is 
external. The boiler is fed by a pair of Giffard’s injectors, No. 
10, placed vertically, one on each side of the firebox, and the 
water is delivered into the barrel at about the middle of its 
length. The hind pair of wheels is fitted with brake blocks, and 
there is a large sand-box placed on the top of the barrel of the 
boiler. The trailing springs are placed below the axles, and 
springs of the two centre pairs of wheels are connected by com- 
pensating beams with equal arms, 

The twelve-wheeled engine with four cylinders (Fig. 2, page 
224) was constructed for the Northern Railway; but MM. E. 
Gouin et Cie, from designs which were got out in 1866, The 
plan of the engine is founded upon that of the four-cylinder 
engines constructed from M. Petiet’s designs in 1863, and 
drawings of which were shown in the International Exhibition 
of 1862. The general arrangement of the axles and cylinders 
has been preserved in the new engines; but an important 
change has been made in the construction of the boiler. The 
superheater with which the first engines were fitted has been 
replaced by two cylindrical casings fitted with tubes, which are 
placed above the barrel of the boiler, and are traversed by the 
waste gases on their way to the chimney. The first of these 
two casings is a superlieater, and it is traversed by the whole ot 
the steam on its way from the boiler to the cylinders, the regu- 
lators being fixed directly to it. The second casing is a feed- 
water heater. It receives the water direct from the feed ap- 
paratus, and delivers it, heated, into the boiler by a pipe which 
eads from the upper part of the casing to below the level of the 
water in the barrel. The feed is supplied by two pumps, the 

lungers of which are worked from the cross-heads ; and a small 
injector (No. 2) is also provided for use when the engine is 
standing. ‘The delivery pipe from the injector is led into that 
by one of the pumps. 

The first of the two cylindrical casings above mentioned—or 
that which acts as a superheater—is 2 ft. 8 in. long by 3 ft. bin. 
in diameter, and it contains 86 iron tubes, 34 in. diameter out- 
side and 2 ft. 8in. long, ‘The second ecasing—or feed-water 
heater—is ot the same diameter, and contains the same number 
of 34 in. tubes as the first; but its length is 3ft. 8in. The 
internal heating surface exposed by the two casings is as 
follows: 


Superheater ... ... «. 174 square feet. 
Feed-water heater... ... 240 % 
Total ... .. 414 pe 


The firebox casing is—as in the first four-cylinder engines— 
cubical in shape, and its top is stayed to the crown of the fire- 
box by intermediate stays. The steam is taken from two 
domes, each 10 in. in diameter inside, placed on the top of the 
firebox casing, one on each side of the chimney ; and from these 
it passes to the superheater. The regulators are two in number 
—one to each pair of cylinders—and they are worked by inde- 
pendent levers. There is, however, but one reversing lever, the 
valve motions, which are of the shifting box-link kind, being 
arranged so as to balance each other. The arrangement of the 
valve gear is an improvement on that of the former engines, and 
it has been designed by Mr. Richard Lloyd, the assistant engi- 
neer of M. Gouin’s works. The piston-rods are each furnished, 
as in some American engines, with a single guide-bar placed 
above it, the guide-bar being embraced by the crosshead block. 

The four-coupled engine, with inside cylinders, shown by 
Fig. 3, page 224, is one which was built, for the Northern Rail- 
way, at MM. J. F. Cail and Co.’s workshops at Grenelle. It is 
one of a set of thirty-six engines, of which twenty-four are to be 
constructed at Fives-Lille and twelve at Paris; and it is exhibited 
by MM. Cail and Co. and the Compagnie de Fives-Filles jointly. 
‘The object of the Northern Railway Company in designing the 
locomotives of this class was to obtain engines suitable for work- 
ing passenger traffic which should have the coupled wheels close 
together, and which should have a large firegrate suitable for 
burning either large or small coal. It was required, also, that 
the firebox should not be overhung, and the result was that an 
engine was designed which resembled in all its main features the 
ultered engine which had been independently planned about the 
same time by the Lyons Company for similar service. The 
Lyons engines, one of which will also be shown in the Exhibition, 
were illustrated and described in a recent number of this journal 
(vide ENGINEERING, February 19, 1867, page 167). The 
Northern four-coupled engine resembles in many of its details 
the eight-coupled engine already described. The arrangement 
of the firegrate is similar, and so is that of the fire-door, roof 
stays, &c. The roof stays just mentioned are placed transversely, 
and their ends are furnished with claws, which rest upon angle- 
irons rivetted to the firebox casing. The chimney descends 
about 1 ft. into the smokebox to a partition placed just above the 
top row of tubes, and it is provided with a grating to prevent the 
escape of sparks. Another detail which is common to this 
engine and that with the eight-coupled wheels is the construc- 
tion of the axle-box guides, These are not furnished with ad- 
justing wedges, but, instead, one of the guides of each box is 
provided with # cast-iron shoe, which is held in its place by bolts. 
the wear is taken up by introducing liners behind the shoes, and 
the object of the arrangement is ,to prevent the jamming of 
the axleboxes, which sometimes take place when the wedges are 
carelessly used. 

The Belgian engine from Seraing (Fig. 4, page 224) is, as we 
stated last week, one of a class which has been adopted by M. 
Belpaire for the Belgian State railways since 1865. They are 
used for various kinds of traffic, and are said to do their work 
exceedingly well. The trailing axleis placed under the firebox, 
and the firegrate, which is inclined, is arranged in a similar 
manner to that of the eight-coupled engine of the Northern 
railway, ‘The firebox casing, also, is of the rectangular form 
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ntroduced on the Northern line, the flat top of the casing being 
stayed to the crown of the firebox in the same manner as the 
sides. ‘The cylinders are horizontal, with the slide valves placed 
between and above them, the valve spindles being slightly in- 
clined. The driving axle has both inside and outside bearings, 
and the other axles outside bearings only, the outside frames of 
the engine extending the whole length, and the inside frames 
reaching only from the front end tothe firebox casing. The 
reversing gear is of the combined lever aud screw kind, which 
bas been long employed by M. Belpaire, it being arranged so 
that either the serew or lever can be used independently. 

In addition to the engines already: described, those of which 
we give diagrams on the present page will also be shown at the 
Paris Exhibition. . Of these Figs. 1 and 2 represent two tank 
engines, sent by Messrs. Schneider and Co., of Creusot, and 
Fig. 3 is a four-coupled engine, made by Hartmann, for the 
Mecklenburgh Railway. The coupled wheels are 6 ft. in dia- 
meter, and are 8 ft. 4 in. apart from centre to centre, whilst the 
total wheel base is 14 ft. 53in. The chimney is of cast iron, a 
material which has been long used for the chimneys of his trac 
tion engines by Mr. Aveling, of Rochester. Fig. 4 shows a tank 
ocomotive constructed and exhibited by M. Vaessen, of St. 
Leonard, Liege. This engine has six-coupled wheels 4 ft. 3 in. 
n diameter, and a four-wheeled Bissel track under the leading 
end. The wheels of the truck are 2 ft. 74 in. in diameter. The 
firebox casing is of a rectangular shape, the flat top and the 
crown of the firebox being stayed together in the same manner 
as the sides. The water is carried in wing tanks, and the 
boxes for the fuel are also placed on each side. The valve gear 
is arranged on Walschaert's system, and the boiler is fed by in- 
jectors placed on the top of the firebox. 

The engine and tender shown in Fig. 5 were constructed by 
Borsig, of Berlin, and the former is the 2000th built by that 
maker. ‘The engine has outside cylinders, the connecting and 
coupling rods being connected to cranks outside the outside 
frame. The valve gear, which is of Allan’s straight-link kind, 
is placed inside. The firegrate is inclined, and the boiler is in- 
tended to be worked at 112 1b. per square inch. The diameter 
of the four-coupled wheels is 5ft. 3in., and the total wheel 
base is 13 ft. 54in. The tender is of the ordinary six-wheeled 
class made by Mr. Borsig, and both it. and the engine are ex- 
ceedingly well finished. 


CHROMO-LITHOGRAPHY.—We have received from Messrs. 
Kell Brothers a beautiful series of large chromo-lithographic. 
prints, printed for private distribution only, of some of the finest 
recent engineering works in the metropolis and elsewhere, in- 
cluding Victoria-bridge, Pimlico, Lambeth Suspension-bridge, 
the Underground Railway Stations, the great railway bridge over 
the Severn at Areley, and other works. The fine water-colour 
effect of these prints cannot be too much admired. These 
chromo-lithographs were produced under the immediate super- 
intendence of Mr. Thomas Kell, both as regards the construction 
of the original perspective water-colour drawings and their re- 
production on stone. The number of stones employed to pro- 
duce one of the chromo-lithographs varies from twelve to 
seventeen, making a series of printings to that extent to obtain 
the colour and effect of the original. The prints are then again 
passed through the press upon a clean rough-grained stone to 
uive the surface effect of drawing-paper. ‘They are then 
trimmed round the edges and mounted on the boards in same 
manner as water-colour sketches. The selection of point for 
the views is not in all cases perhaps the best that might be 
selected to make an interesting picture, but it is hoped the ob- 

j ect of exhibiting the design of the engineer has not been un- 
happily met in some cases. The view of “ King’s-cross Station,” 
** Baker-street Station,” “ Bell Mouth at Edgware-road,” on the 
Metropolitan Railway, together with the bridge over the river 
Severn, were executed for Mr. John Fowler, the president of the 
Institution of Civil Engineers. The Charing-cross Bridge and 


interior of station were done for Mr. John Hawkshaw, past pre-, 


sident of the Institution of Civil Engineers, and the Lambeth- 
bridge for Mr. P. N. Barlow, M. Inst. C.E. 

Bovitt v. Crate.—This cause, which is much heavier than 
the case of Bovill v. Goodier, and is expected to occupy Vice- 
Chancellor Wood some three weeks, is fixed to be heard on the 
29th of April. Yesterday pigier prey fs came on upon a motion 
to adduce further evidence ; and the Vice-Chancellor ordered it 
to be closed by the 15th of April, stating that he should give 
no further time, the cause having been more than twelve months 

Nn preparation. 

HE Russta.—Messrs. J. and G. Thomson, of Govan, are 
expected to launch, on Tuesday, the tine Cunard steamer Russia. 
The engines, manufactured by Messrs. Thomson, are of 650 
horse power nominal, but up to a much larger amount. The 
cylinders are 86 in. in diameter, with 3 ft. 9 in. stroke. Steam 
is to be supplied by four large boilers fitted with brass tubes, 
and heated | y twenty-eight furnaces. 
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“Seetey’s Pras."—The Lords of the Admiralty have com- 
missioned Messrs. George Ryland and Co., of Birmingham, to 
dispose of the navy iron ballast, that has been so frequently 
mentioned of late in the House of Commons. The true value of 
this iron that firm took a leading part in practically indicating, 
at the suggestion of Lord George Henry Lennox, Secretary to 
the Admiralty, and the First Lord, Sir John Pakington—w! 
predecessors entirely repudiated any examination into the 
matter, in full reliance on the Woolwich report that the iron was 
worthless except as “‘kentledge,” at 12. per ton. Messrs. George 
Ryland and Co. report it to be worth from 3/. to 4/., and 
upwards, when assorted, giving additional force to their 
assertion by ‘~~ of various kinds manufactured from the 
dockyard pigs. Their report has since been confirmed by the 
Portsmouth officials, and also an elaborate analysis from Dr. 
Percy. These reports have been printed, and will be laid before 
the Houses of Parliament. 

WESTERN OF FRANCE Remaate- te es of > 
com anticipating a t expansion of traffic during the 
Exhibition, howe cxmngel te talng 2 new locomotives upon the 
network in the course of the next two or three mon It is 
— that the average cost of these locomotives will be 2000/. 
each. 





Frenca Rattways.—The average length of railway?worked 
in France in 1866 was 86774 miles. At the close of the year, 
the length of line in operation slightly exceeded 9000 miles. 
The amount acquired by the French companies last year was 
22,405,049/., of which 7,757,2432, or rather more than one- 
third, was earned by one company alone (the Paris, Lyons, and 
Mediterranean). 

Buast Furxaces.—The Ferryhill Iron Company have lately 
been repairing and altering their old furnaces, and fitting them 
up according to a new style, with a — at the top. They 
have also raised them considerably. The intense heat, the in- 

ressure, and consequent expansion caused the hoops 
surrounding one of these furnaces to burst from their fastenings, 
and fall to the ground. One of the labourers standing near at 
the time narrowly escaped being killed by the fall of one of 
these hoops, which fell and just missed his head. 

Tue BripGEWwATER Founpry, Patricrorr.—The well- 
known firm, James Nasmyth and Co., of the Bridgewater 
Foundry, Patricroft, has recently altered its title to that of 
Messrs. Nasmyth, Wilson, and Co., Mr. Robert Wilson, who for 
a long time was the managing partner in this establishment, and 
to whose exertions a great part of the success of this concern 1s 
due, having now added his name to that of Mr. Nasmyth. 


» 
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BOILER EXPLOSIONS IN 1866. 


By the courtesy of Mr. E. B. Marten, the engineer of the 
Midland Boiler Association, we are enabled to reprint the follow- 
ing illustrated portion of his report for the year 1866. 

No. 1. January 1st, 1866. none injured. 

This was a locomotive boiler which had been shunting, and 
was standing with steam up near a platform. All but the fire- 
box was blown away, the main portion being thrown a distance 
of 400 yards. The explosion took place at a longitudinal seam 
ofthe barrel. The engine had been working at 1101b., and had 
been proved by hydraulic test above that pressure a short time 
before. The cause was grooving at the joint which gave way, 
which it was considered had gone on very rapidly, as it was 
not discovered when examined and tested. 


No. 2. January 2nd, 1866. 


2 injured. 





The boiler was of the type known as Butterley. It was 26 ft. 
6in. long and 9ft. diameter. The wagon-shaped top to the 
fireplace was 8 ft. 6 in. long, and was attached to the bell mouth 
of the internal tube, which then continued circular to the back 
of the boiler. The tube was 3ft. 6in. diameter. All the 

lates were about ,%, in. thick, and although the boiler was an 
old one, they were nowhere reduced in thickness by wear. The 
usual pressure of steam was 18 lb., and a self-registering gauge 
showed that at the time of the explosion it did not exceed 20 Ib. 
The boiler was fitted with float, alarm whistle, glass gauge, 
safety-valve, and self-acting feed apparatus, and the even water 
mark, about 1ft. above the top of the tube, showed the latter 
had worked regularly. There was a fusible plug which was 
placed over the firegrate, and appeared to have commenced to 
give way. : 
The effect of the explosion was, that the top of the firegrate 
on the right side had rent longitudinally, and the upper part of 
the shell consisting of four rings of plates, and also the top of 
the fireplace, opened out and blew away to a considerable dis- 
ance. 
: The front end became disengaged, and also blew away. The 
bell-mouth of the tube was detached and blown to the front, and 
the tube’ which remained in the back part of the shell was 

- collapsed upwards so completely that the bottom nearly touched 
the top, which latter retained its original shape. s 

There were a few signs of shortness of water, but nothing 
certain or trustworthy. . peel 

The cause of the explosion was most likely the intrinsic weak- 
ness of boilers of this shape, especially over the fire, where the 
top is only retained in its shape by numerous stays. The boiler 
had been very frequently repaired at this, the weakest place, 
and its strength had been thus so reduced as to make it unable 
to bear even a few pounds more than the ordinary working pres- 


sure. 

The whistle was found to have been gagged by hemp, care- 
fully inserted, so that there is ground for supposing there had 
been intentional unfair usage. 


No. 3. 1 Killed, 1 injured. 


January 8th, 1866. 





The boiler was of the ordinary type used it small steam-boats, 
and consisted of a cylindrical shell, about 5 ft. diameter and 
20 ft. long, with flat front and hemispherical back, with an in- 
ternal cylindrical fireplace, with a flue leading nearly to the 
back of the boiler, and returning nearly to the front, and then 
passing up through the steam-space and through the top of the 
shell to the chimney. The usual working pressure was 14 lb. 

The effect of the explosion was, that a rent was made in the 
angle iron just within the fireplace, and the torn plate was bent 
downwards. There were altogether three rents in the tube over 
the fire, as a small band was held ia its place by a stay from the 
tube to the shell. The escaping contents scalded those near, but 
no damage was.done to anything but the boiler. 

The cause was stated to be shortness of water. 
gauge for ascertaining the height of the water. 


No. 4. January 17th, 1866. 1 injured. 


This was a boiler of the Cornish type, but no details have been 
obtained. 


There was no 


diameter, with one tube 3-6 diameter, made of H 
worked at 451b. The fittings were efficient. 
sign of overheating. 


shown in sketch given at 
No. 6. 


in. plates, and 
There was no 


The result of the ex 


losion was that the tube e 
nclined direction. e tube collapsed in an 


] 


The cause was the weakness of 
ter, which, without strengthenin 
the ordinary working pressure. 
plosion was nearly the same as that 
No. 12 explosion. 


January 13th, 1866. 


the tube of such large diame- 
ig rings, was unable to resist 


he appearance after ex 


4 Killed, 4 injured. 
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iW line” 


This was a two-tube Cornish boiler, 22 ft. 3 in long, and 
7 ft. 7 in, diameter, made of gin. plates. The tubes were 
2 ft. 7 in. diameter, made of 2 in. plates. The boiler was fitted 
with glass gauge and three gauge cocks, and two suafety-valves 
loaded to 40 Ib. 

There was no sign of shortness of water. 

The result of the explosion was, that about 8 ft. of the back 
portion of the shell had torn off and blown away, leaving the 
tubes and ends intact. 

The cause of the explosion was considered tobe excessive pres- 
sure, but how accumulated did not transpire. 

It is most natural to expect that there must have been cor- 
rosion under the bottom to cause the first rent. 


No. 7. January 18th, 1866 


wooey 
ew 


1 killed, 2 injured. 





This boiler was of the agricultural type, 8 ft. 2 in. long, 3 ft. 6 
in. diameter in the barrel, and made of ¥'; in. plates. There was 
an internal firebox, 2 ft. 4in. wide, 2 ft. 4in. high, and 2 ft. 10 
in. deep. From the back of this firebox two 12in. tubes 
passed to an internal chamber at the back of the barrel. From 
this again passed nine 3$in. tubes to an exterior smokebox 
fixed over the firedoor. Ihe boiler was fitted with one spring 
safety-valve, which was screwed down tight, but had no pressure 
gauge. The front plate was intended to be bolted onso that 
the firebox and tubes could be taken out for cleaning, but it 
had been rivetted, leaving no. means of cleaning, and it was 
nearly full of scurf. 

The effect of the explosion was, that the crown plate of fire- 
box, which was too flat and unstrengthened, rent at the front 
and along both top edges, and was driven into the fire. The 
boiler was thrown backwards and reared against a wail, resting 
on the front right-hand corner. 

The cause of the explosion was the very dirty state, allowing 
of overheating where the water was not in proper contact’ with 
the plates, as the construction was so defective as not to admit 
of proper cleaning. The mountings were insufficient for the 
proper protection of the boiler. 


No. 8. 


January 29th, 1866. 


1 killed, 3 injured 





This was a plain cylinder boiler with hemispherical ends 80 ft. 
long and 6 ft. diameter, made of in. plates, and worked at a 
pressure of 30 1b. It was the second from the engine in a bed 
of fuse, and had been at work three years, then remained idle 
for eight years, working again fourteen years. The boiler was 
mounted with two safety-valves 3z and 4 in. diameter, a float, 
and alarm whistle. The boiler had been more than once re- 
paired over the fire with several new plates. One seam over 
the fire had been observed to leak about a week before the ex- 
asic, but not seriously, and had been caulked. The boiler 

ad just been started after cleaning. Six months before explo- 
sion, the boiler had been tested to 69 lb. 





No. 5. January 9th, 1866. 1 Killed. 
This boiler was of the Cornish type, 28 ft. long, 6 ft. 6 in 


The effect of the explosion was that about 5 ft. of the front 


about 60 yards; the 
thrown 20 yards also 
of the boiler was. th 


a seam over the firepla 
overheated through a de 


No. 9. 


front hemispherical end was liberated and 
to the rear and right —_ er back part 
rown in a mass, an r bounding twi 
lodged at a distance of 230 yards. . eens 
The cause of the ex losion appeared to be from the failure of 
ce in a plate deteriorated by age, and 
posit of scurf and mud. 
A February 7th; 1866. 1 killed, 4 injured. 
is was a plain cylindrical boiler, with hemispherical en 
23 ft. long and 5 ft. diameter, made of 3 in. (full) plates, a 
worked at 50 Ib. pressure. There was a small dome at the back. 
It, was set so as to be fired under the bottom, if re- 
quired, but the grate was seldom used. The prin- 
cipal heat was supplied from a mill furnace, the 
neck of which was at the left hand of the oe 
and the flame was carried by a wheel flue roun 
the front.of the boiler to the stack on the right- 
hand side of the back. The boiler was fitted with 
a 42 in. safety-valye, and also a float, but it was 
suspected that the latter had broken from the rod. 
he effects of the explosion was, that a horizontal 
seam about the middle of the left-hand side had 
given way, and the upper portion of the third and 
fourth rings of plates ad spread out like a lid with- 
out being detached from the Boiler. The front end 
became detached, and was thrown some distance 
to the front. 
The cause of the explosion was, that the left side of the boiler 
became overheated, and so much softened, that it first bulged 









outwards with the ordinary working pressure, and then rent 
open. The overheating was most likely the result of shortness 
of water, but it might possibly have been in consequence of the 
intense heat of a mill furnace impinging on a small area so near 
the water line, leading to such rapid ebullition as to prevent 
sufficient contact of the water to keep the plates cool. 


No. 10. February 14th, 1866. 1 mjured. 
This was a railway locomotive, and it exploded while standing 
ina shed, but no particulars have been obtained. 


No. 11. February 26th, 1866. 1 injured. 
This was a marine boiler in a small tug boat, but no details 
have been obtained. 


No. 12. February 26th, 1866. 1 injured 


This boiler was of the Cornish type, 21 ft. long, 5 ft. diameter 
with one tube 2 ft.11 in. in diameter, made of plates # in. thick. 
There were no strengthening rings on the tube.: The boiler was 
second-hand, and had only worked a part of a day at its new 
position when is exploded. 

The pressure shortly before the explosion was 64 lb. The tube 
collapsed, but the shell remained uninjured. 

The cause of the explosion was the weakness of the tube with- 
out strengthening rings. 

No. 13. March 5th, 1866. 7 injured. 

This was a Cornish boiler worked at 27 lb., but as the boiler 
was not injured, it is only noticed as an explosion, because of 
the imprudence of placing fittings in such dangerous positions. 
The boiler was beneath a a work-room, and .the lever of the 
safety-valve became displaced, allowing the valve to blow out, 
and the escaping steam rushed into the room above and scalded 
seven men very badly. 


No. 14. 


March 3rd, 1866. 


1 killed. 





—————— 

This was a Cornish boiler, 31 ft. 9in. long, and 5 ft. 9in. 
diameter, with one tube, 3 ft. 8 in. diameter, made of # in. plates, 
worked at 40 lb. pressure. 

The tube had been repaired with a bolted patch on the left 
side the day before the a and it is presumed it was 
slightly out of the circular shape. 

he effect of the explosion was that the tube collapsed side- 
ways, the top being thrown up above its proper height. There 





end of the boiler opened out flat, and was thrown to the rear 


was no evidence of shortness of water. 
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‘The cause of the explosion was that the tube was too weak 
to snstain the ordinary working pressure, there being none of 
the strengthening rings found to be so essential to insure safety. 


No. 15. March 6th, 1866. 1 killed. 

This was a boiles, with two internal fireplaces, connected into 
one flue at the back. 

The effect of the explosion was that the crowns of both fur- 
naces were collapsed and slightly rent, and the escaping steam 
and water scalded the attendant. ‘ 

The cause was that the water was 8 or 9 in. below its proper 
evel, allowing the furnace crowns to become overheated and 
unable to bear the working pressure. 

Each furnace had been fitted with a fusible plug, but they 
proved inefficient. 


No. 16. 1 killed, 1 injured. 


March 13th, 1866. 


91 in 


ex- 


- long, and 3 ft. 


This was a very small boiler, 8 ft 
zh. It was fired 


diameter, with two small tubes throt 
ternally. ‘There was a dome on the top. ; 

The effect of the explosion was, that the dome was blown off, 
and, the rents continuing, the top opened out on each side, and 
the upper portion of both back and front was bent back. 

The cause of the explosion was, that the dome cut away the 
whole of the top plate, and so much reduced the strength that 
it would not bear the ordinary working pressure. 
No. 17. March 19th, 1866 


none injured. 


This was a plain cylinder boiler, 36 ft. long, 5 ft. 6 in. dia- 
meter, and worked at a pressure of 60 lb. It had frequently 
been repaired over the fire, so that the longitudinal seams ran 
for several plates without break of joint. A patch had been 
put on a few days before explosion, and, as the rivet-holes had 
badly fitted, there had been much strain caused by drifting, and 
the rivets were mtch distorted. 

The effect of the explosion was that a longitudinal seam gave 
way over the fire, when two rings of plates opened out, rending 
the transverse seams at each side until completely separated, and 
fell in two parts at a distance of about 100 yards in front of the 
boiler. The front end was liberated, and fell in one piece about 
100 yards beyond the two pieces of the shell. The main body 
of the boiler was driven back a few yards, and rolled over so as 
to be upside down, but was little injured. 

The cause of the explosion was the frequent and badly exe- 
cuted repair over the fireplace, which so weakened the structure 
as to make it unable to bear the very high ordinary pressure. 
This frequent repair over the fireplace had been inade necessary 
by very hard firing and deposits of scurf from muddy water, 
preventing the proper contact of the water with the plates. 

No. 18. March 22nd, 1866. 1 4illed. 

This was a small boiler to supply steam for some steam 
winches on board a steam-boat, and exploded through the over- 
heating of the upper tubes through shortness of water, or from 
over-pressure in consequence of having only one safety-valve. 


No. 19. March 27 th, 1866. 2 Killed, 18 injured. 


,v 


This boiler was of the Cornish type, 24 ft. 6in. long, 6 ft. 
Gin. diameter. The tubes were 2 ft. Gin. diameter, made of 
in. plates. The working pressure was 54 Ib. It was fitted 
with a steam gauge, blow-off cock,.a 1} in. dead weight safety- 
valve. loaded to 541b., and a 42 in. lever safety-valve, loaded 
to 62 lb. The boiler had been at work about five years. 

The effect of the explosion was that nearly the whole of the 
two back rings of the shell were torn off and opened out, and the 
boiler was tarned partly round, and moved upon its seat side- 
ways and forwards. 


The cause of the explosion was most extensive corrosiun at 
| the under side of the back of the shell, where the first rent took 
place, caused by the leaking of the joints and seams. 


| No. 20. April 4th, 1866. 5 killed, 4 injured. 


This was a Cornish boiler, 30 ft. long, and 7 ft. diameter, with 
one tube slightly oval about 4 ft. diameter, made of ,7; in. plates, 
and worked at 43 1b. pressure. The boiler was fitted with a 
2 safety-valve, which is much too small for such a boiler. 

| There was also a glass water gauge, two gauge cocks, and a 
pressure gauge. 

The effect of the explosion was that the tube collapsed from 
end toend. The front end was blown out with a short length 
of the tube attached, and was driven against a wall about 
30 yards to the front. The main body of the shell, and the 
back end, with the collapsed tube within it, were driven back 

| against another wall, about the same distance away. The ex- 

plosion was so violent that very great damage was done to the 
surrounding property. There was no evideuce of shortness of 
water. 

The cause of the explosion was the weakness of the tube of 
so large a diameter, without strengthening rings, which made it 
unable to bear the ordinary working pressure. It is very pro- 
bable, however, that at the time of the explosion, the pressure 
was considerably more than usual during the sudden stoppage 
f the engine, and the confusion caused by a man becoming en- 
tangled in the machinery. 

No. 21. April 10th, 1866. 1 killed. 

This was a plain cylinder boiler, with “on ye 
rical ends, 34 ft. long and 5 ft. diameter, made of 
2 in. plates placed lengthways, and worked at 33 lb. 
pressure. It was mounted with the usual fittings, 
and was not corroded. 

The explosion took place at a seam in the front 
part of the bottom of the boiler just over the fire. 
rhis rupture allowed the sides to expand, until the 
boiler was completely destroyed and torn into seven 
pieces. 

The cause of the explosion was supposed to be 
the defective state of the seams over the fire, 
which, being placed longitudinally, were in the 
weakest position. 

No. 22. April 26th, 1866, 2 killed, 2 injured. 

This was a small internally fired boiler, 5 ft. high, 2 ft. 4 in. 

diameter, and was intended to work at 70 lb. The fittings were 
defective, the spiral spring of the safety valve being most easily 
| altered so as to cause over-pressure. The manhole was not 
strengthened by any ring, and the first rents commenced at that 
point. é 

The cause of the explosion was over-pressure and defective 

construction. 

The sketch at No. 57 explosion in this year is of a similar 

boiler, which exploded from nearly similar causes. 


April 21st, 1866. none injured. 


No. 23. 


This was a Cornish boiler 15 ft. long, 6 ft. diameter, with 
two tubes 1 ft. 8in. diameter, made of 3 in. plates, and worked 
at 40 1b. pressure. The heat was supplied by two furnaces, one 
of which played into each tube. 

The effect of the explosion was, that the left-hand tube col- 
lapsed, and tore away from the angle-iron in the front plate, and 
allowed the contents to issue violently and scatter the brickwork, 
but the boiler was not disturbed. ‘ 

The cause of the explosion was shortness of water, as the col- 
lapsed tube had evidently been overheated. 
none injured. 


No. 24. May 13th, 1866. 





1his was an old-fashioned balloon or haystack boiler, about 
16 ft. diameter, made of ¥; in. plates, and worked at very little 


above atmospheric s 

The belter was Ghiefly used to store water during the time 
another boiler by the’ side of it was emptied. When the water 
was required to refill the other boiler, a fire was lighted under 
the balloon, and sufficient steam generated to drive the water 
from it into the other boiler. The safety-valve never being 
used, it had become fast, and as a little more steam than usual 
had accumulated, the bottom gave way, and the reaction of the 
issuing contents made the boiler rise from its seat, and it fell on 
its side at some distance away, flattened by the fall. 
none iijured. 


No. 25. May 25th, 1868. 





This was a Cornish boiler, 15 ft. long and 4 ft. 6 mn. diameter, 
with one taper tube, 2 ft. 9 in. diameter in front and 2 ft. dia- 
meter at back, made of in. plates, and worked at a pressure ot 
30 or 401b. The boiler rested on two walls forming the bottom 
flue. There wasa safety-valve, a glass water gauge, a pressure 
gauge, and two fusible plugs upon the tube. There was nothing 
to show shortness of water or over-pressure. 

The effect of the explosion was, that two longitudinal rents 
place on the under side of the shell, allowing two strips, form- 
ing the central part of the shell, to open out by the continuation 
of the fracture, until they were blown to a considerable 
distance. The tube, with the front end, and one ring of 
the shell were thrown to the front, while the back end was 
thrown to the rear, the smallest end of the tube having torn 
away from the back. 

The cause of the explosion was, that the shell was deeply 
corroded where it rested on the side walls of the bottoin flue, 
and the strength of the boiley was thereby so much reduced, 
that it was unable to bear the ordinary working pressure. 

May 26 1 xilled. 


No. 26. 4, 1866. 


This was a Cornish boiler, 24 ft. 6 in. long, and 5 ft. diameter, 
with one taper tube, slightly oval in the front, 2ft. 8in. dia- 
meter, and 2 ft. diameter at the back; made of Zin. plates. 
The boiler was fitted with a glass water gauge, and also a float, 
a self-acting feet apparatus, and a safety-valve loaded to 52 lb., 
and also a mercury gauge. 

The effect of the explosion was, that the tube collapsed over 
the fire, a rent taking place in the second ring of plates. The 
issuing steam and water caused the death of a man in front, but 
the shell of the boiler was not injured or moved. 

The cause of the explosion was shortness of water, and as the 
glass gauge was set unusually low, the man in charge may have 
been deceived. The oval shape of the fireplace, and the lami- 
nated iron, as shown in the fracture, rendered the tube peculiarly 
liable to collapse. 


No. 27. May 26th, 1866. 1 killed. 

This was a plain cylinder boiler, 34 ft. long, 5 ft. diameter, 
made of fin. plates, and worked at 45 Ib. pressure. It was fitted 
with two 5 in. safety-valves and 2 floats. 

The effect of the explosion was, that the boiler was torn in 
two pieces, that were thrown to a considerable distance. The 
first rent had taken place immediately over the fire. 

The cause of the explosion was the weakening of the shell by 
the frequent repair over the fire, and this repair was rendered 
necessary by the deposit from the muddy water preventing 
proper contact of the water with the plates. 


No. 28. May 27th, 1866. 1 killed. 


This was a plain cylinder boiler, 32 ft. long, 6 ft. diameter, 
made of 3 in. plates, and worked at a pressure of 35 1b. It was 








fitted with two safety-valves, two floats, and two alarm whistles. 
The effect of the explosion was, that the boiler was lifted 
from its seat, and one end was separated and thrown to 

a considerable distance. 
The cause of the explosion was weakening of the 
shell from repair a few days before, and perhaps over- 
ressure, as the gauge was found some time after, and 
oy that the pressure had at some time exceeded 

80 Ib. 


No, 29. May 28th, 1866. 1 killed, 4 injured. 


This was a Cornish boiler, 30 ft. 8 in. long, 6 ft. 8 in. 
diameter, with one tube, 4 ft. diameter, made of ¥% in. 
plates, and worked at 40 1b. pressure. 

The effect of the explosion was, that the tube col- 
lapsed, and rent, and the issuing steam and water scalded 
those near. 

The cause of the explosion was, that the tube was 
too weak to bear the ordinary working pressure, it having 
no strengthening rings. 
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May 31st, 1866. 


No. 30- 1 killed, 1 injured. 





This was a plain cylindrical boiler, with dished ends, and only 
4ft. 2 in. long, and 2 ft. Gin. diameter, and made of } in. plates. 
The boiler was most inefficiently mounted, the safety-valve was 
only 1g in. diameter, and of such faulty construction, that it 
would not open under a pressureof 162 1b. ‘There was no steam 

uge or float, and the gauge cocks were defective. There was 
no means of putting water in the boiler when there was a pres- 
sure of steam. The manhole was very large for so small a boiler. 

The effect of the explosion was, that four rents starting from 
the manhole continued along the top of the boiler and round the 
endseams. A tongue-shaped oye the top plate was attached 
to the back end plate; two strips about a foot wide on either side 
were blown away. The boiler had been turned nearly round in 
its flight, and fell with the back about 12 ft. from the original 

sition of the front. 

Thecause of the explosion was, that the boiler was worked 
until it was nearly dry, and during a temporary stoppage of the 
engine an accumulation of steam caused a greater pressure than 
tlie boiler could bear. The large manhole boing the weakest 
place, the rent commenced there. 

No. 31. June 7th, 1866. none injured. 

This was a marine boiler in a tug boat. 

The effect of the explosion was, the boiler was blown com- 
pletely out of the vessel, and the greater part of it fell into the 
water, and a large piece alighted on a crowded quay, but with- 
out doing any damage. 

The cause of explosion was supposed to be over-pressure 
during a temporary stoppage of the engine. 


June 11th, 1866. 


29 


No. 82. 2 anjured. 





: a 
This was a portable boiler of the agricultural type, of about 


7 horse power. The barrel of the boiler was 6ft. lin. long, 
2 ft. 5in. diameter; the firebox end was 3 ft. wide, and 2ft. 
4in. deep; the firebox was 2 ft. 5 in. wide, and 2 ft. 7in. high, 
and 1 ft. 93 in. deep, with 23 tubes passing from it through 
the barrel to the smokebox and chimney. The boiler was 
fitted with a 2 in. safety-valve, which was intended to blow at 
451b., but as there was no ferrule, it is supposed to have been 
screwed down to a much greater pressure. 

The effect of the explosion was that the upper portion of the 
shell over the firebox rent through the manhole, and allowed the 
shell to open out and fall oneach side. A large portion of the 
front plate was also torn off. 

The cause of the explosion was the weakness of the manhole, 
which was not strengthened by any ring, and also excessive 
pressure from want of proper safety-valve. 


No. 33. June 11th, 1866. 1 killed. 
This was a Cornish boiler, 36 ft. 6 in. long, end 6 ft. diame- 
ter, made of 2 in. plates, and worked at 45 1b. pressure. 
The effect of the explosion was that the tube collapsed and rent, 
and the issuing contents caused the death of the attendant. | 
The cause of the explosion was the weakness of the tube of 
such large diameter, which was unable to bear the ordinary | 
working pressure, having no strengthening rings. 


No. 34. June 19th, 1866. 2 Killed, 4 injured. 

This was a railway-locomotive, made of $1n. plates, and | 
worked at 140 lb. pressure. | 

The explosion occurred at the left-hand side of the ring of 
plates in the barrel next the firebox and below the footplate. 
‘The rent tore along the edge of the lap and into the next ring of 
plates. The reaction of the issuing contents threw the engine 
off the rails. 

The cause of the explosion was partial corrosion at the point 
of rupture and strain of the plates, as the boiler itself formed 
part of the frame of the engine. 


No. 35. June 26th, 1866. 2 injured. 
This was a new railway locomotive, and was being tried for 
the first time, when the funnel came in contact with a bridge, 
and the dome was also torn off. 
The cause of the explosion was, therefore, extraneous to any- 
thing belonging to the construction of the boiler. 


No. 36. June 29th, 1866. none injured. 
No details have been obtained. . 
No. 37. July 2nd, 1866. 4 killed. 


This was a Dm cylindrical boiler, 30 ft. long and 6 ft. dia- 
meter, made of Zin. plates, and worked at 28 lb. pressure. The 
boiler had been repaired a short time before the explosion, with 
five new plates, 

_ The effect of the explosion was that the boiler was torn up 
into several pieces, but the main portion remained flattened out 





on the seating, while some smaller pieces were sent, 250 yards 
away, but as the fragments were cleared away and cut up before 
proper examination could be made, it was impossible to trace 
out the first rent. 

The cause of the explosion was most likely the deterioration 
of the boiler, and its frequent repair over the fireplace during its 
nine years of working. 


No. 38. June 12th, 1866. 4 injured. 

This was an old-fashioned elephant boiler, 20 ft. long, and 4 ft. 
diameter, made of 3in. plates, and worked at low pressure. 
The bottom shell had a tube through its whole length. 

The effect of the explosion was that a rent took place in the 
lower part of the fireplace, and extended along the bottom, and 
the reaction of the issuing contents caused the top to rear up. 

The cause of the explosion was supposed to be that the 
bottom plates were worn too thin to bear the ordinary pressure. 


No. 39. July 4th, 1866. none injured. 

This was a Cornish boiler externally fired, 30 ft. long, and 
6 ft. diameter, with two internal tubes made of 3 in. plates, and 
worked at 40 lb. pressure. 

The effect of the explosion, although not violent, was that the 
second seam over the fire gave way, and the plate sank down 
upon the fire. 

The cause of the explosion was the deterioration of the seams 
over the fire, most likely in consequence of the deposit of scurf 
which could not be properly cleared off owing to the internal tubes. 


No. 40. July 14th, 1866. none injured. 

This was a boiler with two internal furnaces, 9 ft. 6 in. long, 
and 2 ft. 11 in. diameter, made of in. plates, uniting into one 
tube beyond. 

The effect of the explosion was that the furnace crown col- 
lapsed near the front of the boiler. 

The cause of the explosion was that there was an extra weight 
upon the safety valve, and the steam valve was left closed, so 
that more pressure accumulated than the boiler could bear. 


No. 41. July 23rd, 1866. 3 injured. 

This was a rag boiler, and was not used for the generation of 
steam. It was a plain cylinder, with hemispherical ends, about 
16 ft. long. and 7 ft. diameter. There was a neck at each end 
upon which the boiler revolved, and through one of these the 
steam was admitted to a pressure of 30 lb., in order to assist in 
cleaning the rags. There was a large manhole for filling and 
— 

The effect of the explosion was, that the boiler rent in the 
middle, and each half was blown to some distance. 

The cause of the explosion was, that the manhole was so 
large, that the strength of the boiler was too much reduced, and 
the constant strain of revolving caused a central seam to give 
way at the ordinary pressure. 

The sketch to No. 63 is of a similar boiler. 


No. 42. July 28th, 1866. 2 killed, 7 injured 









This was a boiler 36 ft. Gin. long, and 8ft. 9in. diameter, 
made of 7; in. plates, with flat back and hemispherical front end. 
A tube 3 ft. 3in. diameter passed from the back end nearly to 
the front, and returned to the back end, but of 6 in. less dia- 
meter, and then passed to 
an iron chimney. ‘The fire- 
grate was beneath the hemi- 
spherical end. The working 
pressure was 36 lb. 





The effect of the explosion 
was, that the angle iron of 
the flat back end gave way, 
and it separated from the 
shell and with the tubes 
attached was blown to a 
good distance. The reaction 
drove the shell far in the 
opposite direction. 

‘he cause of the explo- 
sion was the bad construc- 
tion of the boiler, as the 
back end was quite unsup- 
ported, as there were no 
stays, and the bend of the 
tubes was not attached tothe 
shell, and therefore the boiler 
was not strong enough to bear the ordinary working pressure. 

An adjoining boiler, which was being cleaned inside by two} 
men, was rolled off its seat by the force of the explosion. 


No. 43. August 7th, 1866. 1 killed, 3 injured. 

This was a railway locomotive, 13 ft. 4in. long, 3 ft. 11 in. 
diameter, with 140 2-in.-tubés. The firebox was 4 ft. 5 in: long,’ 
3 ft. 6 in. broad, and 5 ft. deep, and_made of-.copper, #in. thick, 
and worked at 1001b.; pressure. It'was fitted with two 4 in. 
safety-valves and a steam gauge. 3 } 

The effect of the explosion was, that; the firebox gave way 
about thé middle of the left side, 2 ft. 6in. below the water line, 
and the issuing water and steam scalded those near. ' 

The cause of the explosion was, that the firebox was «orroded 


to 4 of an inch in thickness at the part which gave way. t 
t 


No. 44. August 2nd, 1866. 2 killed, 6 injured 

This was a plain cylindrical boiler, with flat ends, 23 ft. long 
5 ft. 3 in. diameter, made of gin. plates, and worked at 40 Ib 
pressure. 

The effect of the explosion was, that both the flat ends were 
blown out, and the first ring of plates at the front end torn off. 

The cause of the explosion was the weakness of the flat ends 
without stays. 

No. 45. August 31st, 1866. 8 killed, 6 injured. 

This was an upright boiler, 36 ft. high, 5 ft. 6in. diameter, 
made of ¥; in. plates, and worked at 45 1b. pressure. 

The effect of the explosion was, that the bottom gave way, and 
the main bulk of the boiler was thrown straight up into the air 
to a great height, but descended again on its seating. 

The cause of the explosion was attributed to shortness of water, 
but no particulars bave been obtained. 


No. 46 August 22nd, 1866. 8 killed, 5 injured. 





This was a marine multitubular boiler, 5 ft. 8 in. long, and 
6 ft. 6 in. diameter. There were two internal tubular furnaces, 
which joined to an internal chamber of large size, the small tubes 
passed to a smokebox and chimney in the front. over the fire- 
doors. Both ends were flat. 

The effect of the explosion was, that the back was blown 

completely out and torn into two pieces, the lower portion re- 
maining in the vessel, and the upper part falling in the water. 
The reaction of the issuing contents caused the boiler to be 
thrown on to the side of the quay. 
_ The cause of the explosion was, that the flat back end was 
insufficiently stayed, and consequently unable to bear the 
ordinary pressure. 
No. 47. 


ee 
1866. 


August 25t!, 


1 injured 








This was a Cornish boiler, 24 ft. 3 in. long and 6 ft. diameter 
with taper tube 3 ft. 5in. diameter, for about 7 ft. 6in. in length, 
and 2 ft. Gin. diameter-for the rest of the length, and worked at 
33 lb. pressure. 

The effect of the explosion was, that the fireplace gave way 
on left side, and was so much torn, that the plates were forced 
out of the front. 

The cause of the explosion was, that the tube was so much 
corroded as to be too thin to bear the working pressure. 

No. 48. August 27th, 1866. 3 killed, 1 injured. 
This was a marine boiler of the usual construction, and had 

' been tested to 60 lb. 

| The effect of the explosion was, that it gave way at the lower 


= | portion of the back, and the issuing steam and water scalded 


those near. 

| The cause of the explosion was a seam rent, 6 ft. 6in. long, 
which had not been detected by testing. 

No. 49. August 29th, 1866. 2 killed, 2 injured. 
This was a portable agricultural boiler, and burst during a 

temporary stoppage from accumulation of steam, causing undue 

pressure ; but no particulars have been obtained. 


No. 50. September 7th, 1866. 2 Killed, 30 injured. 





{| __ This was a Cornish boiler, 22 ft. long, 7 ft. 6 in. diameter, with 


2 internal tubes, 3 ft. diameter; made of ¥% in. plates, and worked 
at 601b. pressure. There was a dome at the back part of the 
shell. The mountings of the boiler were efficient. 

The effect of the explosion was, that some rents took place at 
the under side of the shell, allowing the central portion to open 
out and blowaway. The portion containing the dome was thrown 
to the left, and the other to the right. The front end, with 3 
rings of the shell, with the tubes and back end, were but little 
moved from their original position. The tubes were dented in on 
the top and bottom, by the fall of some large coping stones upon 
them, but the crowns of the furnaces were uninjured, and there 
was no sign of shortness of water or overheating. 

The cause of the explosion was extensive corrosion on the under 
side of the shell, where it rested on the brickwork, and so 
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reduced the strength, that it was unable to bear the working 


pressure. 
In the sketch the fragments are drawn so as to show their 
position when in the boiler. 


No. 51. September 25th, 1866. 7 Filled. 


The boiler was of the Cornish type, and was 20 ft. long, 
4ft. 6in. diameter, with a tube 2{t. Gin. diameter. It was 
double-rive.ted, and the crown of tube was strengthened with 
angle iron. The plates were gin. thick. The shell was formed 
of six rings, each of two plates alternately jointed top and 
sides. The third ring from the front had stripped off, and was 
thrown to the right and forwards against wall. The line of 
rent was confined to the plates forming the ring, which was an 
outer one, and covered the two adjoining rings in the laps, the 
rent being from the edge of the inner lap to the nearest rivets. 
The first rent had taken place in the solid iron, about 1 in. from 
the rivets of a seam on one side, and from this tke rent had ex- 
tended along the seams on either side, and of course the whole 
ring soon tore off when the equilibrium was destroyed by the 
first rent. 

The fittings of the boiler were sufficient, except that there 
was (nly one safety-valve, and that was so constructed that it 
could ouly open a very little way. 

The cause was a defect in the iron ut the point of first rent, 
and accumulated pressure during the time of standing. 

No. 52. September 24th, 1866. none injured. 

This was a multitubular boiler with large internal fireplace, 
and worked at 60 lb. pressure. 

The effect of the explosion was that the whole of the furnace 
crown was crushed down and torn across two seams. The 
boiler was lifted from its seat and thrown back against a stone 
wall. 

The cause of the explosion was shortness of water, which 
allowed the furnace crown to become overheated. 

No. 53. September 23rd, 1866. 1 injured. 

This was a plain cylindrical boiler, 7ft.long and 2 ft. dia- 
meter, made of 3 in. plates, and worked at 30 lb. pressure. 

The effect of the explosion was that the upper part of the 
boiler at the first ring of plates was torn off, and the front end 
was blown out. 

The cause of the explosion was extensive external corrosion, 
where the plates rested against the brickwork. 
No. 54. September 21st, 1866. 

This was a Cornish boiler with one tube. 

The effect of the explosion was that the tube collapsed and 
parted, and the escape of the steam and water blew off the 
door-frame. 

The cause of the explosion was supposed to be shortness of 
water, but no details have been obtained. 

No, 55. October 5th, 1866. 1 killed, 7 injured. 

This was a boiler of the ordinary agricultural type, and 
worked at about 45 lb. pressure. The engine had only just been 
set to work. 

The effect of the explosion was that the crown plate to the 
firebox gave way, and the issuing contents scalded those near. 

The cause of the explosion was that the crown plate was so 
deeply corroded from long wear, that it was incapable of bearing 
even the ordinary working pressure. 

No. 56, October 8th, 1866. 


none injured. 


2 zilled, 2 injured. 


This was a marine boiler, and only intended for low pressure. 
While the vessel was waiting to start, with steam up, the wing 
furnace of the starboard boiler collapsed on the wing side, as 
shown by the dotted lines, and allowed the steam and water to 
escape into the stokehole. 

The boiler was slightly oval, and 16 ft. long. The front end 
was flat, 8 ft. 6in. wide and 7 ft. 10 in. high, and .he dimensions 
of the back hemispherical end were 2 ft. less each way. The 
plates were jin. thick. The pressure was about 261b. There 
were two internal fireplaces, of irregular shape, uniting at the 
back into one flue of similar shape, which did not come to the 
front, but passed through the steam space, and out at the top of 
the boiler, 

The effect of the explosion was, that the side of the furnace 
next the shell was rent along the edge of a longitudinal seam in 
a line, which was slightly nicked in the caulking. This rent ex- 
tended about 5 ft. 6 in. from the front, and then at a cross seam 
it went along the line of rivets from the crown to the bottom of 
the furnace. Beyond this cross seam the furnace was collapsed, 
until it nearly touched the other side of the furnace, and the 
bulge died away towards the back end. There was also a rent 
> the lower part of the front of the shell, as shown in dotted 

ne. 

The cause of the explosion was the weakness of the shape of 
the flue, which was not stayed tothe shell. It had evidently 
gradually been giving way some time before the explosion, and 





eventually colla at nearly the ordinary pressure. Sym 
toms of the Chcdimaint digs custaiel ts tptat- 
sponding flue of the other boiler. 


No. 57. October 9th, 1866. 7 killed, 1 injured. 


The boiler was 5ft. 6 in. high, and 2 ft. 6in. diameter, and 
had an internal conical firebox, with two cross tubes and a chim- 
ney at the top, and was attached to a portable steam crane on 
board a sailing vessel. 

The effect of the explosion was that the outer shell of the 
boiler was rent into many pieces, leaving the central conical fire- 
place intact. The nature of the {rents showed that the plate 
round. the manhole, which was unstrengthened by a ring, had 
first given way, and all the other fractures had led away from 
that point. This is confirmed by the fact that the manlid was 
thrown a good distance, with force enough to make its way 
through the timber walls of a cabin. The front plate divided 
into many pieces, and scattered right and left, while the back 
plate was thrown through a cabin in the opposite direction to 
the manhole. 

The central flue showed a slight indication of over-heating, 
but the construction was such that the upper portion passed 
through the steam space, and was always exposed to the action 
of the fire, without the protection of the contact of water. The 
shell of the boiler was only } in. thick, and as the manhole was 
without a ring on its edge to strengthen the plate, and was held 
in by two clamps, which caused additional strain when care- 
lessly screwed up, the manhole was by far the weakest place. 
The engine was standing after a short time of working, and as 
the safety valve was very defective, and could be screwed down 
until tight, against almost any pressure, it is most probable that 
the pressure mounted much beyond the usual working pressure 
of 751b., when the weakest part gave way, and led to the sud- 
den tearing up and scattering of the whole fabric. 

The cause, therefore, was faulty construction of both boiler 
and fittings. The boiler being unable to bear that accumulated 
pressure, which the safety valve ought to have made impossible. 
No. 58. October 13th, 1866. 1 killed. 

This was a Cornish boiler, 14 ft. long, 6 ft. diameter, with an 
internal flue, 3 ft. 3in. by 2 ft. 10 in., made of # in. plates, and 
worked at a pressure of 27 1b. It stood on three saddles, with 
a bearing surface of 3 ft. by 4 in. 

The effect of the explosion was that a portion of plate, 20 in. 
by 18in., at the bottom of the boiler, was blown out, and the 
contents scalded the man who was killed. 

The cause of the explosion was that the plate around this 
rupture was corroded to only ,, in. 


November 1st, 1866. 7 killed. 


In this case two boilers exploded simaltaneously, and both | 
t. 


were on board a small steamboat. They were 16 ft. long, and 
6ft. Gin. diameter at the flat front ends, and somewhat Be at 
the hemispherical back ends. Each had two internal fireplaces, 
which united in one flue, which returned nearly to the front, 
and passed up through the steam space, and out at the top of 
shell into the funnel. The central fireplaces were not circular, 
and the outside fireplaces and the return flues were still more 
distorted, but the weakness of the shape was somewhat com- 
pensated for by stays between the tubes, and from the tubes to 
the shell. The mountings to the boiler were of the ordinary 
kind, and efficient. 

The effect of the explosion was that the under side of the shell 
of each boiler was rent longitudinally for its whole length, al- 
lowing the sides to open out and tear away from the front end. 
They fell at a cmnsidemabto distance. The furnaces, with parts 
of the front ends attached, fell into the water, but with the ex- 
ception of one of the side flues, which was a little collapsed, they 
were uninjured. Small pieces of the front ends were thrown to 
a great distance. The sides of the vessel were so completely 
blown out that she sank. There were no signs of shortness of 
water or overheating. 

The cause of the explosion was such deep corrosion on the 
under side of the boiler, that very little of the iron was left, so 
that they were unable to bear the slightly increased pressure 
from a temporary stoppage of the engine. 

This corrosion was, no doubt, caused by the leakage of the 








vessel keeping the shells of the boilers constantly wet. 


November 3rd, 1866. none injured. 


Aw oe ew ee oe ~ 


This boiler was of the locomotive or agricultural types the 
barrel was 3 ft. 9 in. long, and 2 ft. 6 in. diameter. There was 
an internal firebox, and the heat passed through a number of 
lin. tubes to the front smokebox and chimney. The usual 
working pressure was 70 lb. , 

The explosion happened during a stoppage for breakfast time, 
and the effect was that the firebox end was torn from the barrel, 
and from the position of those fragments that could be found 
the boiler appeared to have turned over, as part of the firebox 
was sent through the stage upon which the boiler was travelling, 
and the barrel with the tubes remaining in it first struck a rail, 
which caused it to be dented in, and then it rebounded to a point 
about 140 yards from its original position. 

_ There was not enough of the fragments recovered from the 
river, into which they fell, to trace the cause of the explosion, 
but it is presumed that, although when the boiler was left only 
20 1b. pressure was shown by the gauge, the firedoor being 
left closed, the pressure must have risen to a point much above 
the working pressnre, and to more thaa the boiler could bear. 


No. 61. October 1st, 1866. none injured. 


The boiler was of Cornish type, and was 22 ft. long, 6 ft. 
diameter, with one tube 4 ft. 6 in. diameter, and made of 3in. 
plates. The working pressure was about 121b. There was an 
unusually large dome at the back end, 5 ft. diameter, and the 
whole of the shell was cut out from under it, so that the con- 
struction was peculiarly weak. 

The boiler had been off for cleaning, and steam was being got 
up in the night, and it was said that an extra pressure was 
caused by the stop valve being left closed, but it could not have 
been very great, or the large tube. would have collapsed. 

The effect of the explosion was that the dome was 
split in two, in the line marked in ‘the sketch, and 
the shell was a little ruptured on each side of it, 
and so large a rent was suddenly made, that the 
contents of the boiler passed harmlessly into the air 
without moving the boiler on its seat. 

The cause was the extreme weakness of the shell 
at the juncture of the dome. 


No. 62. November 11th, 1866. 1 Killed, 1 injured. 
FRONT VIEW. BACK VIEW. 


The boiler was of Cornish type, 16 ft. 3 in. ong, 
and 5 ft. 8 in. diameter, with one tube 3 ft. 1 in. dia- 
meter, and was made with 7; in. plates. The ordi- 
nary working pressure was 60 lb. 

The effect of the explosion was, that the tube col- 
lapsed from end to end. The top had fallen and the 
bottom had risen until they nearly met. The tube 
was torn away from the angle iron for the upper half 
of the circle at both ends. The shell of the boiler was 
uninjured, and the front and back flat ends were only 


slightly bulged outwards. The boiler had only moved about a 
yard backwards, and a little on one side. The discharge of the 
contents of the boiler from either end had knocked down the 
walls of the premises, and moved some machinery, and let down 
much roofing. 

There was no indication of shortness of water, or overheating 
of the plates; but the tube had collapsed from over-pressure, 
the man in charge having fastened three bricks to the lever of 
the safety valve, under the impression that he could thus accu- 
mulate a quantity of steam during the night, to be available on 
noes work on the morrow, but he was killed by the ex- 

josion. 

i The tube had no strengthening hoops, and was more than an 
inch out of the true circle at the ends, and was doubtless much 
more out of proper form in the centre, so that the extra pres- 
sure of the 27 lb. weight at the end of the safety-valve lever 
caused it to collapse. 
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TYRE-ROLLING MACHINE AT MESSRS. C. CAMMELL AND CO.’S WORKS AT GRIMESTHORPE. 


CONSTRUCTED BY MESSRS. TANNETT, WALKER AND CO., ENGINEERS, LEEDS. 
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none injured. 
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No. 63. November 20th, 1866. 
This was not properly a boiler, as it was ~~ exposed to the 

fire, but a revolving steam chamber. It was lain cylinder 

with hemispherical ends, 12 ft. 6in. long and 5 ft iameter. 





The manhole was large, to facilitate filling and emptying, and 
was rectangular and unstrengthened on the edges, and measured 
3 ft. 6 in. in length and 1 ft. 6in.in width. The lid fitted on the 
inside, and was held by clamps. 

The boiler was much out of repair, and a crack shown in 
sketch, from one corner of the manhole to the commencement 
of the "hemispherical end, was only temporarily prevented from 
leaking by a screw-patch, "which did not restore the Strength. 

The explosion happened when, in revolving, the manlid was 
downwards, and the result was, that the lid was driven nearly 
through the floor, fand the shell was rent from the opposite 
corners of the manhole and ! fopened out, and the reaction of the 
escaping contents sent the boiler through the roof, and in de- 
scending it fell through another roof into a floor at the ground 
level. The rent on the side originally cracked, had extended 
through the hemispherical end, dividing it into two halves; but 
on the other side the rent had followed the seam joining the shell 
to the end, and had run completely round the boiler, allowing 
the end to be blown away. 

The cause of the explosion was the extreme weakness of the 
construction, as the large manhole cut away nearly all the 
strength on one side, and the fastenings of the lid were not 
contrived so as to compensate at all for the loss of strength. 
The constant strain upon the structures, when revolving, also 
tended to weaken it. These two causes together were sufficient 
to account for the explosion, at the usual working pressure 
of 12 Ib., although it is possible that it might have been in- 
creased to 35 Ib., as that was the pressure in the boiler supply- 
ing the steam, although the pressure was regulated by a check 
valve. 

This explosion (and also No. 41 in this year) will clearly 
show that a mere vessel of steam not exposed to the fire, or any 
chance of over-heating of the plates, can burst and cause very 
great destruction, although there could be no sudden increase of 
pressure, which is so often supposed necessary to account for 
the havoc caused by explosions. 


No. 64. December 1st, 1866. 3 killed, 2 injured. 


The boiler was of the agricultural portable class, and was 
7ft.6in. long, and 3ft. 8 in. diameter, made of }in. plates. 
The firebox was 2 ft, long, and 2ft. 10in, broad. Two 11} in. 
tubes led from it to an internal chamber at the other end ct the 
boiler, and three 8: in. tubes led back again to an external 
and chimney fixed over the firedoor. The boiler was 
mounted with a water gauge, a steam gauge, and a 8 ring 
safety-valve loaded to 35 lb. The wheels had been remove 
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The effect of the explosion was that the bottom of the right- 
hand side lower tube was forced upwards, and rent along to 
within 12 in. of the firebox. 


bit 





The cause of the nitiie was that the tubes,'which had been 

5, in. thick, were corroded so much from leakage from patches 
in in the smokebox, that only j;th of an inch of the metal was 
left, so that they were unable to bear the slight increase of pres- 
sure that had accumulated during a short stoppage. 
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No. 65. December 4th, 1866. 2 killed, 6 injured. 

This boiler was of the Cornish type, 
22 ft. long, and 7 ft. 6in. diameter, with 
two tubes 3 ft..diameter each, and. they 
were strengthened with rings in the ap- 
proved manner. ‘The boiler altogether 
was strongly made, and less than three 
years old. 

The effect of the explosion was that 
the second from the back of the seven 
rings was ruptured at the bottom and 
torn off by a rent through the line of 
rivets on each side, and the boiler was 
thrown from its seat and turned com- 
pletely over, so as to lie in a contrary direc- 
tion to what it was before. The ring torn 
off was opened out flat. 

The cause was extensive corrosion, which resulted from leak- 
ing of the seams beneath the brickwork, and hidden from view. 


No. 66. December 7th, 1866. none injured. 

This boiler was a plain cylinder with hemispherical ends, and 
was about 9 ft. long, and 3 ft. 3 in. diameter, and was worked at 
something under 20 lb. pressure. It was set in the usual way, 
with a fire under one end, and a flash flue. 

The effect of the explosion was that the boiler was rent all 
along one side, and the shell opened out, and the reaction of the 
issuing contents caused the shell to be thrown some yards away. 
One of the ends became altogether detached, and flew to a con- 
siderable distance. 

The cause of the explosion appeared to be, that the Plates had 
so much thinned by corrosion that they were scarcely ys in. 
thick, and therefore unable to bear safely the ordinary working 
pressure, and gave way on a very slight increase of pressure 
during a temporary stoppage of the engine. 


No. 67. December 12th, 1866. 1 Filled, 1 injured. 








No further particulars have been obtained than that this 
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boiler exploded through its being wasted by long wear and over- 
pressure, 


in 


No. 68. December 15th, 1866. 5 injured. 


This was a Cornish boiler, 24 ft. long, 6 ft. 6 in. diameter, 
with two flues, 2 ft. 8in. diameter, and made of 7; in. plates, and 
worked at 50 1b. pressure. The boiler was fired in each of the 
tubes in the ordinary way, and also the heat from two furnaces 
passed from the back, one on each side of the outside shell. 


The effect of the explosion was that both the internal furnaces 
were collapsed, until the crowns almost touched the firebars, as 
shown in dotted lines, but without fracture. The back of the 
shell, on the right side, had evidently been overheated, and had 
rent along the centre of a bulge, and this rent had extended 
along the line of rivets of the transverse seam on each side, 
allowing two rings of the plates of the shell to open out flat, as 
shown. There was a bulge on the plate, on the right side of 
shell, corresponding with the one whic parted on the opposite 
side. 

The cause of the explosion was overheating: of the plates from 
shortness of water. As the glass gauge showed plenty of water 
just before explosion, it was presumed that the bottom stop cock 
was stopped up. 


i a 


Donte 24th, 1866, 
No particulars have been obtained. 


No. 69. 1 injured. 
0.70. none injured. 
This boiler was 28 ft. long, 7 ft. diameter, made of ,% in. 
lates, and worked at 50 Ib. pressure. There were two internal 
ireplaces united into one tube beyond. 
he effect of the explosion was that the sides of the oval 
chamber forming the junction of furnaces and tube crushed in- 
wards. 
The cause of the explosion was, that this chamber was of 
such weak shape as to be unable to resist the ordinary working 
pressure. 


TANNETT AND WALKER’S TYRE-ROLLING 
MACHINE. 

WE give, above, an engraving of a a neat arrange- 
ment of tyre-rolling mill, which, together with the engine which 
drives it, has been recently constructed by Messrs. Tannett, 
Walker, and Co., of Leeds, for Messrs. C. Cammell and Co.’s 
new works at Grimesthorpe, near Sheffield. At these works 
crucible steel only is manufactured; and the tyre rings, after 


November 26th, 1866. 
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having been subjected to a preliminary hammering by which the 
flange is partly formed, are rolled out to the proper diameter 
and section by the machine which we are about to describe. 
This machine is a double one, and consists, in fact, of two sets 
of tyre rolls, with their adjusting gear, arranged on one base 
plate. The two sets of rolls are, however, never used simul- 
taneously; but the arrangement is a very convenient one, as it 
enables rolls of two different sections to be kept ready for 
immediate use. 

The front roll of each set is the fixed roll; and it is over- 
hung, the shaft by which it is carried being provided with a pair 
of bearings below the level of the base plate, so that the head of 
the roil is quite clear, and the tyre ring can be placed over it 
with the greatest facility when the back roll is withdrawn. 
The back roll of each set of rolls is withdrawn and fed up to 
its work by means of the plunger of a hydraulic cylinder to 
which the bearings of its shaft are connected, the hydraulic 
cylinder being supplied with water under pressure from a small 
accumulator placed near the machine. The valves for regulating 
the admission of the water to, and its escape from, the cylinder 
are very conveniently arranged ; and the gearing for driving the 
roll is entirely beneath the base plate, as shown by the dotted 
lines in the side elevation, so that isout of the way. The dia- 
meters of the rolls are varied according to the size of the tyres to 
be produced, the rule being that the diameters of the front and 
back rolls shall bear the same proportion to each other as the 
inner and outer diameters of the finished tyres. 

The process of rolling tyres with this machine is as follows: 
The back roll of the set which is to be used having been with- 
drawn, the tyre ring is placed over the head of the front roll and 
the back roll brought to bear on it, The ring during its pas- 
sage through the rolls becomes oe! increased in diameter, 
and in order to make it maintain its truly cireular form its outer 
surface is made to work against a pair of guide rollers which are 
placed one on each side of the main rolls, The guide rollers are 
adjustable simultaneously by means of screws worked by bevel 
gear and hand wheels, shown in our illustration, and as the dia- 
meter of the tyre ring increases, they are gradually drawn back 
by men told off to the hand wheels for that purpose. For gaug- 
ing the tyres a very neat arrangement is adopted. The gauge 
rod is provided at one end with a pin which drops into a hole at 
the top of the front roll, and it is also fitted with an arm which 
slides on it and carries a roller which, when the gauge rod is in 
place, bears against the inner side of the tyre. As the tyre ex- 
pands under the action of the rolls, the arm with its roller is 
drawn back on the gauge-rod until, by coming in contact with a 
stop ly placed on the latter, it shows that the tyre has 
been out to the intended size, when the mill is of course 
stopped, the back roll withdrawn, and the finished tyre lifted off. 
The tyre is next stamped with the maker’s name, by means of 
a small steam hammer provided for the purpose, and is then 
imbedded in ashes, so that it may cool gradually, and not become 
distorted by the unequal contraction of the flange and outer 
sides. We may mention here that the tyre rings are heated for 
rolling in furnaces arranged on Mr. C. W. Siemens’s regenera- 
tive principle, there being four of these furnaces, supplied with 
gas by six generators, at the works at Grimesthorpe. 

The tyre-mill which we have described is driven by a neatly 
arranged inverted-cyiinder engine placed close to one end of it, 
and on the same foundation, the crank-shaft of the engine being 
an extension of the main shaft of the machine, which is shown 
in dotted lines in the side elevation. The engine just mentioned 
also drives the pump for supplying the accumulator, and, alto- 
gether, the whole machine is exceedingly compact and well ar- 
ranged, and, from what we have seen of its performance, it 
appears to turn out first-rate work. Besides that at Grimes- 
thorpe, Messrs. Tannett, Walker and Co. have supplied similar 
machines to Messrs. ‘Taylor Brothers and the Farnley Icon 
Company, of Leeds, as well as to Messrs. Hird, Dawson, and 
Hardy, of Low Moor, the Bowling Iron Company, of Bowling, 
and tothe Oboukoff Steel Works, near St. Petersburg. 


THE PRICE OF BELGIAN RAILS. 
To rue Eprror or ENGINEERING. 

Srr,—I find an error in your last number respecting the rails 
making in Belgium for this company. The price should be 
167 francs, or 6/. 13s. 7d. per ton, f. o. b. at Rotterdam, 

I am, Sir, yours truly, 
Dutch-Rhenish Railway ; R. Wricur. 
Engineer's Office, Utrecht, March 7, 1867. 

[ The price given was taken from the circular of one of the 

large city houses in the iron trade—Ep. E. ] 


THE TRADES UNIONS’ INQUIRY. 
To tue Eprror or ENGiveerie. 

Srr,—I observe in one of the Manchester newspapers of the 
7th inst. a report of a trade union conference held in London 
for the purpose of deciding the course to be taken by the unions 
with regard to the proceedings of the Royal Commission of In- 
quiry into their action. 

I have been looking in vain for some indication of the inten- 
tion, on the part of our large metropolitan employers of labour 
to offer evidence before the commission in support of their view 
of the mischievous action of the unions. If no such movement 
is set on foot, it is evident that the statements made by the 
unionists will be left tomake what impressions they may on the 
minds of the commissioners without elucidation by the em 
ployers. 

Some of us in the country are willing to assist in throwing 
light on this much-vexed question, but we cannot with propriety 
take the initiative. We are therefore daily hoping for some 
notice of a meeting to be held in London to confer on the steps 
to be taken, and inviting the attendance and co-operation of all 
classes of employers in the country. 

I would mention in confirmation of your remarks in En- 
GINEERING of the Ist inst., in reply to a letter from “ Vulcan,” 
that I have at this moment in my possession letters from Mr. 
Allan, the secretary of the Amalgamated Society of Engineers, 
written within a year, avowing the intention of his committee 
to ** do away” with piece-work; and this intention is illustrated 











by the refusal of those iron- workers now on strike in Lancashire 
to resume work either at a reduction of 2s. per week in their 
wages or on pieee-work, the alternative being offered by the em- 
ployers. 
Yours respectfully, 
LANCASHIRE ENGINEER, 
Manchester, March 12, 1867. 


THE MACHINERY OF IRONWORKS. 
To tas Eprror or ENGINEERING. 

Str,—In reference to an article which appexred in last week’s 
ENGINEERING, I beg to state that it is not for want of improve- 
ments being made in the machinery of ironworks that the old- 
fashioned principles are still in use, but rather that manu- 
facturers are slow to adopt anything of the kind, which is only 
what might be expected considering that it generally entails 
great expense and inconvenience. 

I agree that rolling might be done without employing manual 
labour, as it is already done by “ While’s continuous rolling- 
mill,” and, from the rapid strides the latter has been making 
this last four years, it bids well to entirely supersede the ordinary 
rolling-mills. 

The machine has been at work on the Ebww Vale Works 
for the last four years, with the greatest satisfaction. 

Mr. Fothergill, of the Aberdare Iron Company, has already 
got two machines at work for blooming railway iron, and has 
got a third ready to be placed at the Plymouth works; one is 
about to be erected at the Dowlais Ironworks by Mr. Menelaus, 
and arrangements are being entered into by several other 
firms, 

The advantages claimed are that the speed is not required 
greater than six revolutions per minute to bloom for two mills 
of twelve or fourteen furnaces each; consequently it is not so 
liable to become deranged or broken. 

Secondly, it does away entirely with manual labour at the 
rolls. 

Thirdly, it effects considerable economy in the yield of both 
coal and iron, 

Fourthly, the pile, after entering the groove of the first rolls, 
cannot become displaced. 

The expense of erecting is cleared in six months by the money 
which is paid the men by the old system. 

Mr. Menelaus, in describing the large mill at Dowlais, in Dr. 
Perey’s work on iron and steel, says that with Mr. Charles 
While’s machine it is only necessary to put the pile from the 
carriage into the rolls, and it is delivered a finished bloom with- 
out apy handling. 

A paper was read before the South Wales Institute of Engi- 
neers in 1866, when the machine was spoken very highly of by 
several members who are well known as thoroughly practical 
men. Yours respectfully, 

CHARLES WHILE. 

2, Fleetway-terrace, New Swindon, Wilts. 

[We have not placed Mr. While’s letter in our advertising 
columns, where it properly belongs. We have ourselves had 
favourable accounts of his mill.—Ep. E.] 





FORGED SCREW-THREADS. 
To THe Eprror or ENGINEERING. 

Str,—I notice a short article in your copy of yesterday on 
forged screw bolts. Referring to your notice of same in the 
previous number, “the whole surface appeared to have been 
“ forged by a die striking in blows,” I think that any smith of 
ordinary ability would have no difficulty in forging these bolts 
with top and bottom tools of the ordinary class. ‘They would, 
of course, require a thread formed in them, as in a nut, the top 
tool forming one half the nut, the bottom tool the other half, 
then by slightly turning round the bolt in the intervals be- 
tween the blows of the hammer, I conceive that a perfect 
thread might easily and speedily be formed. 

3. W. 


March 9th, 1867. 


THE BRIDGE OF EL-KANTARA, 
lo rue Eprror oF ENGINEERING. 

Sir,—As your paper is accepted asa standard upon engi- 
neering questions, and the rules and formule given in it are 
received as correct by those of the profession who do not, either 
from inclination or want of time, seek to inquire further into the 
why and wherefore, but take for granted all they read, permit 
me to call your attention to an error in the formula given in the 
article on the “ Bridge of El-Kantara” for the maximum tension 
on the chains, as well as in the results of the calculations given. 


The formula should be 
P Je + 4f2, 


T=. 
2f 
T =P OS e+: 
2f 
and the calculated result ought to be 139.06 tons instead of 
129.55 tons. 


instead of 


peeee ou 

; =34.765 tons, 
and the strain per square inch of sectional area of the chains is 
6.25 tons. 

Enclosing my card, I remain, 


.”, the tension on each cable= 


Yours faithfully, 
E March 11, 1867. H. F. P. 
[ The first error pointed out was a typographical error. The 
second was one of translation from the Nouvelle Annales de la 
ar atl to which the article should have been credited.— 
up. E. 


Tne Next Wimetepon Meetinc.—The Duke of Cam- 
bridge announced at the meeting of the National Rifle Associa- 
ciation, on Wednesday last, that the Snider breechloader will 
not be served out to competitors at the next Wimbledon meet- 
ing, and that the second stage of the Queen’s prize will be shot 
for with Government Whitworth rifles. 


HAVE WE TOO MANY ENGINEERS? 
To THe Eprror or ENGINEERING. 

Str,—It is a great comfort to know “ J. G. G.” travelled by 
the 10.15 a.m. train from Paddington to Cheltenham on the 
5th of March, for one may assume he was not at the meeting of 
the Institution of Civil Engineers held that day, when Captain 
Tyler’s paper was read, in which it is said: ‘*The locomotive 
‘* engine had been gradually trained and adapted to gradients of 
“1 in 100, 1 in 50, 1 in 25, and 1 in 12, combined with curves of 
“ from 30 chains down te 15, 10, 5, and even éwo chains radius.” 
Your correspondent tells your readers he was thunderstruck 
and paralysed at his fellow-traveller’s assertion as to the three- 
chain curve. If he had heard of the curves with radii of two 
chains, his sufferings would have been great indeed; in fact, so 
alarming as to allow us to fear we should have been deprived of 
the valuable addition he gave to the knowledge of his companion 
and our own on railway curves. When “ J, G. G.” informs his 
temporary acquaintance that, with a length of from 30 to 40 
miles, and with a radius of three chains, one would have to go 
twice round a circle, one naturally enough deplores that more of 
this instructive conversation was not made known. A prejudice 
is averred to exist against novelties; perhaps this occurred to 
“ J. G. G.” when propounding these new properties of circles 
and radii of circles. For my part, I hope such bent of the 
public mind will not be pandered to by “J. G. G.;” but that 
the profession may have the full benetit of his discoveries. Your 
correspondent says he proved to the erudite Great Western 
Railway passenger, if his statement was true, he would have 
had to go twice round a circle. 

I am sorry “ J. G. G.” did not append his proof to his valu- 
able contribution, as I thought in travelling 40 miles on a rail- 
way curve of three chains radius, a circle would have been 
described about one hundred and seventy times by the train. 

I beg to enclose my card, and have the honour to be, Sir, 

Your obedient Servant, 

22, Great George-street, Westminster, S.W., A. N. B. 
11th March, 1867. 


To THe Eprror or ENGINEERING. 
Sir,—lIn the letter which you did me the favour to 
in your last number, I find there is a misprint, which 
beg your permission to correct. 
The length of the curve my learned engineer spoke about was 
only ‘* between thirty and forty chains,” not miles, as you have 
it. Your readers would hardly agree with the statement as it 
formerly stood. 1 am, Sir, yours respectfully, 
March 11, 1867. J. 
[Our correspondent’s manuscript, and not our printer, was in 
error.—Ep, E.] 
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Sreet Raris.—Rails made by the Bessemer process are fast 
coming into use on all our railways; and in a few years there 
can be no doubt nothing else will be used, since, although their 
first cost is somewhat greater, their durability is greater in a 
much higher proportion. At the Chalk Farm station of the 
London and North-Western Railway, a Bessemer steel rail is 
now to be seen still in use, and in good order, which has out- 
lasted twenty-five iron rails successively placed next to it on the 
same line; so that, judging by this example, steel rails are at 
least twenty-five times as durable as iron ones, ‘The steel rails 
are not, as persons might suppose, brittle, but, on the contrary, 
are very tough; and a late number of ENGINEERING contains 
an account of certain experiments, made within the last ten 
days at the works of Messrs. John Brown and Co., and Messrs. 
Cammell and Co., of Sheffield, which conclusively illustrate 
this point. These experiments were made chiefly for the satis- 
faction of the Hon. W. J. MacAlpine, formerly engineer of the 
State of New York, and much connected with railways in 
America, who contemplates the more extended introduction of 
steel rails into that country. The result was to show the great 
toughness and powers of endurance of the steel rails. In one of 
the experiments, a ram of a ton weight was suffered to fall upon 
arail of 68 lb. to the yard, supported on iron blocks 3 ft. apart 
in the clear, from a height of 20 ft.; and the only effect was to 
bend the rail. The rail was then turned upside down and the 
blow was repeated, when the rail was bent straight, but without 
any cracking being visible. Finally, the rail was exposed to the 
test of a ton ram falling through 30 ft., when the rail was very 
much bent and twisted, but not a crack was visible. By the 
mode of manufacture now adopted, perfect uniformity in the 
composition of every rail is ensured.—Z/Uustrated London News, 
March 9th. 

Tae VArtry EmMbANKMENT, DuBLIN WATERWORKS.— 
The Dublin Freeman’s Journal, of March 9th, contains the 
following intimation regarding the Vartry embankment, formed 
to impound water to supply Dublin with water, under the direc- 
tion of Mr. Neville, and which lately showed symptoms of weak- 
ness or imperfection, in the fact of a considerable leak having 
occurred, which rendered it necessary to draw off the water: 
“ Roundwood, Sunday.—I am happy to be able to inform you 
that the last of the water in the great reservoir was let off to- 
day. It is now completely emptied, and this has been accom- 
plished without inflicting any injury to the works or to any of 
their surroundings, and in the most satisfactory manner. Had 
there been any necessity for a more rapid emptying, I under- 
stand it could have been effected with the greatest facility. The 
fact that the water has been let off in so short a period, and in 
such 4 manner, gives the best possible refutation to a certain 
‘authority’ who had the other day publicly stated in his pro- 
fessional capacity that a couple of months must elapse before a 
‘sufficient quantity’ could be got off from this reservoir to allow 
of an examination being made. This assertion, like most others 
that have been made by the same individual, has been effectually 
refuted and proved to be without any foundation whatever. 
Effectual measures will now be srematly taken to ascertain the 
cause of the leak, and the adoption of such remedial measures 
as may be recommended.” We have no idea who the “ authority” 
is who is referred to in so disparaging a manner, or of what other 
assertion beyond that of the tediousness of letting off the water 
he has been guilty. But it ill becomes those who have had any- 
thing to do with this scheme to speak in any language but that 
of deference and humility. Hibernian bounce will not mend 





matters in the least, or do anything to restore public confidence. 
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THE PARIS EXHIBITION. 
Wuertuex the building and park be finished or not 
by the 1st of April will, of course, make but little, if 
any, difference in the intrinsic interest of the articles 
finally exhibited ; and whether or not the great display 
be opened by a state ceremonial will, if possible, make 
still less difference. And amid the chaos which now 
pervades all parts of the great interior, and the still 
greater territorial tracts in the Champ de Mars, may 
be discerned the certainty of coming and not distant 
order. The faults of general plan and of detail, and 
of the arrangement of the articles for exhibition, are 
conspicuous and easily told; but, when once told, the 
real interest of the Exhibition, for all who may visit it 
to seek something more than a mere sensation, is but 
little lessened. The building itself is ugly, externally 
and internally. Its close-boarded flooring is a great 
mistake, as affecting the ready removal, or rather the 
suppression, of dust; and the objects displayed in the 
annular and concentric galleries are everywhere viewed 
in a false line of sight. Sight-seers—and they always 
form the great bulk of those who visit displays of this 
kind—will be disappointed in various ways ; but those 
who go to carefully examine, to study, and to compare 
will find much to reward their patience. 
We have already (see Encingertne, March 1st, 
age 208) given a somewhat full report, by Captain 
Besisndelt, of the Royal Engineers, and in charge of 
the arrangements of British exhibitors in the great 
machinery gallery, and this report (which has appeared 
in no other journal than our own): describes the de- 
tails of the boilers, steam-piping, engines, shafting, &c., 
in the British portion of the Exhibition, and, in some 
respects, it applies to the whole. In general interest 
to our own readers, the marine and locomotive engines, 
and, after these, the fixed steam-engines, engineers’ 
tools, and other heavy machinery, will no doubt take 
precedence over other works. 


Marine Encines. 

The marine engines will be exhibited in buildings 
erected on the bank of the Seine, one above and one 
below the Bridge of Jena. In the French building, 
the three-cylinder engines, of 1000 horse-power, made 
at Indret, from the designs of M. Dupuy de Léme, 
for the war-vessel Friedland, are now nearly erected, 
and on Monday last four of the ten large boilers were 
in place. These engines will pump water from the 
Seine to supply the fountains, cascades, &c., in the 
great park of the Exhibition. 

Mr. Penn’s screw-engines of 350 horse-power will 
be kept in motion, not by steam from their own boilers, 
but by one of Ransomes and Sims’s double-cylinder, 
fourteen-horse engines, geared to the screw-shaft of 
the larger engines. The latter will be horizontal 
trunk engines of Mr. Penn’s well-known type, and 
drawings of them are in course of preparation for our 
pages. 

Locomotive Enaines. 

We have already given several illustrated articles 
containing the only information which has yet ap- 
peared with respect to the locomotives already in or 
now arriving at the Exhibition, and these articles will 
be continued so as to include the fullest descriptionof all 
the engines of this class to be sent in. We may add 
that these descriptions are in all cases official, where 
not prepared by ourselves from working drawings 
aadied by the makers, some of which drawings we 
shall engrave to a suitable scale. We need not, 
therefore, go fully into the structure, dimensions, 
weights, &c., of these engines on the present occasion, 
but we shall merely touch upon some of their more 
interesting features. In the French department, eight 
locomotives were in the building on Monday last, and 
of these, three or four are among the most remarkable 
ever exhibited upon an occasion of this kind. There 
is the four-cylinder, twelve-wheel tank engine made 
by Messrs. Gouin and Co., for the Northern Railway 
of France, and the eight-coupled engine made for the 
same line at Fives-Lille, the former weighing 584 tons, 
in working order, the latter 434 tons, in addition to 
the weight of its four-wheel tender of 194 tons. These 
engines have been already illustrated, and their dimen- 
sions given in detail, in our recent numbers. Of the 
lofty twelve-wheel engines, it is not certain if more 
than the twenty now on the line will be made, but of 
the eight-coupled engines nearly one hundred are 
made or making for the Northern Railway Company, 
mostly, if not entirely, at Creusot and at Fives-Lille. 
Both classes of engines indicate theincreasing importance 
now recognised in the use of the heaviest practicable or, 
more correctly, most powerful locomotives for goods 
traffic. They have respectively 1920 and 1720 square 
eet of total heating surface, and they draw loads far 





in excess of those taken on our leading English lines, 
and with an economy in the case, at least, of the 
eight-coupled engine which may be inferred from its 
increasing adoption. The twelve-wheel engines are 
not my f at high speeds, and this is especially the case 
with the four cylinder, ten-wheel passenger engines, of 
which, however, as the eight made in 1863 and 1864 
are all in use, and’no more are ordered, none are sent 
to the Exhibition. The up line, or line ¢o Paris, of 
the Northern Railway appears to be now in a very 
rough condition, even after making every allowance 
for the wear of the carriage tyres and any possible 
slackness of the couplings; and as the traveller is 
jolted and jerked along between Arras and Paris, he 
is, if an engineer, inclined to attribute the condition 


of the way to the use of these heavy, and especially | L 


top-heavy, engines, and which, although never having 
more than 5$,tons on a single wheel, have a wheel 
base of from 13 ft..11 in. to 19 ft. 9in., all the axles 
being parallel, although the end axles are allowed 
lateral play. 

Another remarkable engine is the ten-coupled tank 
locomotive, with 1944 in. cylinders and , 24 in. stroke, 
for working a hy Se heavy gradient on one of the 
Paris and Orleans branches in Auvergne. This engine, 
which we describe more fully upon another page of 
our present number, was built at the company’s work- 
shops at Ivry, from the designs of M. Forquenot, the 
company’s chief engineer of traction. From incorrect 
information given us a few weeks ago at Ivry, in M. 
Forquenot’s temporary absence, we gave the size of its 
ten coupled wheels as 4 ft. They are but 3 ft. 6in., 
however, and the ompmageede, in some: cases, nearly 
drag upon the ballast. The boiler is of steel through- 
out, but this material has not been thus employed 
toany considerable extent upon the Paris and Orleans 
line, nor indeed upon any of the French lines, so that 
no conclusive evidence in favour of steel is afforded in 
this case. This engine has inside journals for the 
driving axle and for the two axles in front of it, and 
outside journals for the two axles behind, these axles 
being directly beneath the firebox. This singular ar- 
rangement gives a little more room for the utmost 
width of the firebox between the wheels, and keeps 
the axle-boxes of the hinder axles out of the ashpan ; 
but it involves the use of a very long crank pin, upon 
which the torsion, especially in case of slipping with 
100 lb. or more of steam upon a pair of 19} in. 
pistons, must be very great. 

The Paris and Orleans Company send also one of 
their outside-cylinder coupled express engines, which 
has run 100,000 miles within the last eighteen months, 
and, it is said, without repairs. One is inclined to 
doubt whether the driving wheels have not been 
changed, as the tyres, which we believe are of Monk- 
bridge steel, show far less wear than would be fairly 
expected from such a mileage. The boiler and cylin- 
ders of this engine (fully described in our number of 
— 15th, page 167) are covered with planished 

rass. 

Two engines are sent from Graffenstaden, one a 
large goods locomotive with a steam tender, made for 
the Eastern Railway of France, and described in an 
article on another page of our present number, the 
other an outside-cylinder, four-coupled engine, toge- 
together with its tender. The latter of these engines 
has outside framing, with outside cranks keyed on the 
axles, and as the connecting-rods are necessarily out- 
side the coupling-rods, the cylinders are greatly spread. 
This arrangement has been perpetuated os the prac- 
tice of Messrs. George Forrester and Co., of Liver- 

ool, between 1834 and 1840, and it is one which be- 
ore the general adoption of counterweights was much 
objected to. 

The Paris and Lyons Company send an inside-cylin- 
der passenger engine with four wheels coupled between 
the firebox and smokebox, and a pair of trailing 
wheels behind, an engine rebuilt at their shops from a 
somewhat different type. The Northern Railway 
Company will also send a similar engine. We de- 
scribed this engine, in its general structure and dimen- 
sions, February 15th last, page 167, and need here 
note only a few details. There is a steam-jet appara- 
tus for discharging steam in eight small streams over 
the burning fuel in the firebox. This is a somewhat 
old expedient, known as Thierry’s system; and M. 
Leconte, the engineer-in-chief of the line, informs us 
that it is adopted upon more than five hundred out of 
their total stock of 1300 engines. The jets issue 
within the firebox, and when the door is closed, and 
do not therefore draw in air with them. It has gene- 
rally been objected to this plan, when tried elsewhere, 
that it wasted steam and damped the fire. We may, 
while the pipe leading to these jets is in our mind, 
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note that the whole arrangement of the mf pa 
gauges, heater pipes, &c., upon this Paris and Lyons 
engine is petiowecls nest, and worthy of being copied 
by other makers. hind the gauge-glass is a black 
line on a. brass plate, corresponding to the proper 
water level of 4in. over the crown-plate. The re- 
versing is of the wheel and screw form, and with 
the details desi ed, we believe, by Mr. Maw while en- 

d, under Mr. Sinclair, upon the Great Hastern 
ilway, on which line about fifty engines are fitted 
with it. This form of reversi ar is now coming 
into general use, the Lyons Railway alone having 
ordered its application to five hundred of their engines. 
We shall next week give a detailed drawing and 
description of it. The trailing axle of the Paris and 





yons engine is fitted with boxes — transversely 
under the double inclined planes first adopted by Mr. 
Cortazzi on the Great Indian Peninsula cabow, and 
more recently known as Chapman’s patent. 

We may note that the French engines generally have 
brakes upon their coupled wheels, and in most cases 
they still continue to employ the variable blast pipe. 
The wheels are commonly stamped by Arbel’s process, 
instead of being built up and welded in the ordinary 
manner. 

A little six-coupled outside-cylinder engine for a 
colliery gauge comes from Commentry. In construc- 
tion it offers little or nothing of note, but its appear- 
ance is rendered striking by the use of seelahiol team 
only for covering the boiler and cylinders. 

tn the British department, Stephenson’s, Kitson’s, 
Ruston, Proctor and Co.’s, and Hughes’s engines, and 
that by :the Lilleshall Company, are in. Messrs. 
Stephenson and Co.’s engine, their 2012th, is a very 
handsome inside-cylinder express engine, with single 
driving wheels 6{t. 6in. in diameter, and 3 ft. 9 in. 
leading and trailing wheels. The barrel of the boiler 
is welded longitudinally, the circumferential seams being 
made by double.rivetted. butt straps or covers. The 
engine has a house for the engine-man, It is one of a 
large lot made and making for the Egyptian Govern- 
ment railways, and is exhibited by the especial permis- 
sion of the Viceroy. 

Messrs. Kitson’s engine has 16 in. inside cylinders, 
22 in. stroke, four-coupled wheels.5 ft. 6 in. in. diameter, 
and a pair of 4 ft. leading wheels. The boiler has a 
raised firebox and smokebox ; in other words, it is not 
flush from end to end, and contains 140 tubes 2 in. in 
diameter and 10 ft. 94in. long. The firebox has a 
brick arch and baffle plate, and a conical a of 
wires is placed between the blast orifice and the base 
of‘the chimney to intercept sparks. The coupled axles 
have only inside journals, while the journals of the 
leading axle are outside. The driving axle-springs are 
beneath the axles, the leading springs being, of course, 
above the axle. The springs of the coupled axles have 
no compensating levers between them, nor are the 
hung upon rubber blocks. The barrel of the boiler is 
butt-jointed, with cover-straps welded up and shrank 
on around the circumference, and the boiler has a dome 
at the mid-length of the barrel, and a pair of Naylor’s 
safety-valves over the firebox. The reversing lever is 
of the kind to which we have referred in speaking of 
the Paris and Lyons engine, and of which we shall give 
a drawing next week. A very handsome “cab,” much 
in the American fashion, is raised over the footplate. 

The Lilleshall Company send an express engine, 
with inside cylinders and a single pair of driving 
wheels 7 ft. in diameter. The driving springs are very 
heavy, having each no less than 24 spokes, of rather 
more than the usual thickness. The leading springs 
are short, and, judging from their shape, deficient in 
elasticity. As a whole, the engine is a good piece of 
work, and we shall give, later, fuller particulars, which 
the engineer to the Lilleshall Company has kindly 
promised us. We may add, that we have drawings 
of Kitson’s engine already in preparation. 

We have described Hughes and Co.’s contractors’ 
engine in a former number, and we shall give par- 
ticulars of Ruston and Proctor’s engine in good time. 

Upon the blinds of the great clerestory windows of 
the British portion of the machinery gallery are trans- 

arent cartoons of several of the earlier celebrities of 
English locomotive construction, including the Rocket, 
the Sanspareil, the Novelty, &c.—all hung far too 
high to be seen ery: : 

Thus far the English locomotive department pre- 
sents no originality, nor does it even adequately repre- 
sent English practice, beyond our undoubted excellence 
of workmanship. ‘There are no — engines, and we 
need not say that inside-cylinder locomotives with 
single driving wheels do not quite represent the more 
usual type of English passenger engines. Not but 
that our locomotive engineers are a good deal divided 
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as to inside and oatside cylinders, and, since the general 
introduction of steel cranks, there is a marked dispo- 
sition to return to inside cylinders, as is the case on 
the London and North-Western, the Great Eastern, 
and one or two other lines where outside-cylinder 
engines were at one time preferred. But without 
entering further upon questions of detail, the English 
display, unless it be looked upon as the perfection of a 
grand invention in itself purely English—the inventions 
of Trevithick, and Hedley, and Haekworth, and Neville, 
practically embodied and turned to account by George 
Stephenson—does not represent the talent of our 
locomotive engineers as it ought, but merely the un- 
questioned mechanical skill of our constructors. Mr. 
Pairlie had intended to send a four-cylinder, double 
bogie, twelve-wheel engine, of 72 tons’ weight; but, 
although space had been promised for it long after the 
original allotments, it was found impossible to com- 
plete it in time. Mr. Fell’s or rather Mr. Alexander’s 
engines for the middle rail of the Mont Cenis line, 
are being made in Paris, and will be worthy of 
examination. Mr. Fell has a French patent for 
his system, and the French law prevents him from 
importing into and working in France articles made 
abroad from the same plans. 

Keeping on from “ England,” as the British space is 
called, we are soon in Prussia and Austria. Mr. Has- 
well, of the Austrian State Railways, seuds the Steyer- 
dorf, the extraordinary ten-wheel engine exhibited by 
him in our own International Exhibition of 1862. 
Since that time this engine has run upwards of 20,000 
miles upon a line presenting very steep gradients and 
short curves. The engine has 18} in. cylinders 244 in. 
stroke, and ten coupled wheels 3 ft. 34in. only in dia- 
meter. It will be remembered by those who saw this 
engine in London, in 1862, that it has six coupled 
wheels under the barrel of the boiler, and a bogie of 
four coupled wheels under the tank. ‘To couple the 
respective groups of wheels without the spur gearing 
formerly employed by Engerth, an intermediate shatt 
was schemed by Kirchweger, and worked out in detail 
by Fink; and although first proposed in 1852, it was 
only adopted by Mr. Haswell in 1861. This interme- 
diate shaft is placed exactly over the front axle of the 
bogie, at a height sufficient to clear the tops of the 
wheels on that axle. It is connected to the axle be- 
neath it by stout links having spherical bearings, and 
is connected in the same manner with the driving 
axle or hind axle of the front group of wheels. The 
intermediate shaft has an overhung crank at each end, 
corresponding to those on the engine axles, and the 
driving axle is coupled with the front axle of the 
bogie by means of a pair of coupling-rods on each 
side, one between the driving axle and intermediate 
shaft, and one between the latter and the bogie axle 
beneath it. This ingenious arrangement permits of 
the free radiating movement of the bogie in passing 
around curves, while utilising all its weight for adhe- 
sion. The journals of the intermediate shaft, which 
we carefully examined, are now in perfect condition, 
the spherical journals being as bright as polished silver. 

A six-coupled, outside-cylinder engine comes from 
Carlsruhe—the 459th locomotive made fthere. It has 
a firebox casing flush with the barrel of the boiler, and 
the lagging and painting is continued, in an unbroken 
surface, from the cab or house to the front edge of the 
smokebox. y 

Borsig’s engine, the 2000th of his make, was not 
yet in the building when we were last there, nor had 
the engines from Belgium then arrived. The Ameri- 
can locomotive, also, its boiler and chimney covered 
with German silver, was still on the road. The engines 
from Creusot will be exhibited in the separate building 
erected by Messrs. Schneider and Co., in the park. 

Most of the Continental engines have outside cylin- 
ders. None of the engines in the Exhibition will have 
wheels larger, we believe, than 7 ft. Most of them 
are made to burn coal, the grates, in some cases, being 

ery large, and having thin bars with narrow spaces, 
to burn “ slack.” paee, 

English engineers will not look with favour upon the 
twelve-wheel engine of the Northern Railway, nor 
upon the ten-wheel “Steyerdorf,” the ten-wheel Or- 
leans engine, nor the steam-tender from Graffenstaden. 
So far as the twelve-wheel engine and the steam-tender 
are concerned, we think the balance of evidence will, 
upon full inquiry, go against them ; and as for the two 
ten-wheel engines named, we do not understand that 
they are put forward as types for extended adoption, 
but that they are examples merely of what may be 
done to meet exceptional circumstances. Leaving out 
these freaks of invention, almost the only engine to 
which the English engineer need seriously give his 
attention is the heavy eight-coupled type so largely 
adopted on the Northern Railway. Can M. Petiet 


—— 





show us—and we hope he will do so, giving us figures 
to convince us—that these 44 ton engines are more 
economical than our own 35 ton engines on six wheels ? 
We think it will be found, upon full inquiry, that they 
are, and that we, too, must soon enlarge our standard 
goods engine. 

Frxep Enernes. 

The visitors to the Exhibition will be struck with the 
great number of horizontal engines in the machinery 
gallery. Indeed, but two beam engines, one by 
Lecouteux and the other by another. French maker, 
have been set up, and with the exception of these, and 
two vertical engines by Quillacq, of Anzin, and a pair 
of high and low pressure diagonal engines by 
Corbran Fils and Le Marchand, of Rouen, all 
the other fixed engines are horizontal. Farcot 
and Sons, of St. Ouen, near Paris, and who are 
extensive and well-known makers, have a considerable 
number, say six or seven, of their engines with single 
and double cylinders, and of different sizes, in the 
building. The only thing peculiar in these engines is 
their expansion gear, and this, already well known on 
the Continent, could not be described without draw- 
ings. Among the others, there are large single-cylin- 
der horizontal engines, by Boyer and by Legavrian, 
both large makers at Lille. These have, each, geared 
fly-wheels, apparently about 25 ft. in diameter, but 
their construction really offers little room for remark 
beyond this—that they are well finished. Of this we 
had a recent opportunity of satisfying ourselves in M. 
Legavrian’s factory at Lille, where we saw the parts 
of his Exhibition engine being put together. There is 
also a single-cylinder horizontal engine from the works 
of Parent, Schaken, Cail and Co., at Fives-Lille; a 
nearly similar engine from Graffenstaden ; one from the 
School of Arts and Trades at D’Angers, and various 
others of smaller dimensions. Houget and Teston, 
of Verviers, have fitted up a pair of horizontal engines, 
in which, instead of the von bed-plate. the cylinders 
are connected to a central frame, having a bearing for 
the bell-cranked fly-wheel ‘ shaft,” which carries a 
toothed fly-wheel at each end, the shaft having, of 
course, a bearing also at each end. Instead of ec- 
centrics, a pair of spur wheels upon the cranked shaft 
drives another pair of wheels of equal diameter above 
them, and these wheels, supported by a single bearing 
between them, have erank pins, answering to eccen- 
tries, and from which the slide-valves are worked 
direct. Porter’s governor is used, and it is connected 
to fixed expansion stops in the slide-valve casing. This 
would hardly allow of fast working. 

We might describe some of the French engines in 
great detail, but we really see but little in them that 
is peculiar. For advanced steam-engineering we must 
come home to England, as the British space is called. 
There is the Allen engine, as made by the Whitworth 
Company, a single 12 in. cylinder, 2 ft. stroke, with the 
air-pump worked direct from the piston-rod, and in- 
tended to run at 200 revolutions per minute. Close 
beside this will be a 6in. cylinder, 12in. stroke, of 
the same class of engines, to be run at 1000 revolu- 
tions or 2000 ft. of piston speed per minute, and this 
is not, we believe, much, if any, faster than the little 
engine of short stroke in Mazaline’s factory at Havre, 
which drives a fan direct at about 1200 revolutions. Mr. 
Porter, the patentee of the Allen engine, will also show 
a finished sectional model of an engine of 6 in. cylinder 
and 12 in. stroke, driven by gearing at 12 revolutions 
per minute, and working under a glass case. Mr. 
Porter—and we wish he would call his engine by his 
own name, instead of that of one of his former work- 
men, Allen, who designed the valve gear—has gone 
nearer, perhaps, than any one to perfection in the use 
of steam in quick working engines. His induction and 
eduction valves are separate (and this is only recur- 
ring to Watt’s own practice), and Shey are made to open 
rapidly, and to move but little after they are once open. 
This, too, is but the adaptation to the slide valve of 
Watt’s practice with the dise valve. Mr. Porter regu- 
lates the expansion of steam in the cylinder entirely 
by the governor, and here, too, he is following a prac- 
tice proposed by Watt, and more lately worked out 
by Richard Roberts, although the mechanical details 
are somewhat different. The other strong points of 
the Allen engine are the excellence of its workmanship, 
as carried out by the Whitworth Company, and the 
general propriety of its proportions for high speed, 
the proportions having been laid down by Mr. Porter 
himself. His whole practice, in this respect, may be 
summarised in a single reference to large and accu- 
rately fitted bearing surfaces. 

Messrs. Hick, Hargreaves and Co., of Bolton, send 
a Corliss engine designed by Mr. William Inglis, and 
having Mr. J. Frederick Spencer’s improved trigger 
gear, whereby the disengaging action is effected at 





somewhat higher speeds than in Mr. Corliss’s own 
practice. We have published full particulars of this 
engine in former numbers, but we wish, in passing, to 
repeat that Mr. Corliss, whose practice is now recog- 
nised all over the civilised world, has been among the 
first of modern engineers to carry out some of the best 
ideas of James Watt himself, as applicable to quick- 
speed engines. 

Apart from the special refinements of valve gear, 
Messrs, Galloway’s pair of 26 in. cylinder, 3 ft. stroke 
horizontal engines will gain much favour from engi- 
neers, because. of their compactness and simplicity. 
Mr. Ramsbottom, some time ago, had the machinery 
of one of his 17 in. cylinder goods engines mounted 
between stout cast-iron frames, and applied to driving 
his great “cogging-machine.” This arrangement pre- 
sented an idea which we recognise in Messrs. Gallo- 
way’s engines, and which are among the most sensible 
in their design of any in the Exhibition. The cylin- 
ders are arranged very much as in an inside-cylinder 
locomotive, with their valves in a valve-chest between 
them, and the motion bars, which present very ample 
surfaces, are fastened to a loopholed casting corre- 
sponding to the motion plate of an ordinary locomotive. 

Leaving out extreme niceties of valve gear, and con- 
sidering only chaste proportion and beautiful finish, 
the gem among all the horizontal engines in the Exhi- 
bition is a little engine, not honoured with a place in 
the main building, but lost in the annexe of the British 
agricultural engineers. This engine is from the manu- 
factory of Clayton, Shuttleworth and Co., of Lincoln, 
and it will bear comparison with anything of the kind 
ever exhibited. It presents nothing noteworthy in 
respect of its dimensions, nor in its arrangement, al- 
though the latter is unexceptionable, and it is re- 
markable merely for what we have credited it—chaste 
proportions and beautiful finish. 

Of the curiosities of steam-engine construction, and 
they are not many, the greatest is that sent by the 
proprietors of the Anzin collieries. This company ex- 
hibit parts, all executed in forged iron, of an old 
atmospheric steam-engine and pump made at their 
works one hundred and thirty-seven years ago, or in the 
year 1730. There is a cylinder bottom, about 5 ft. 
in diameter, and more than 2 in. thick, with three 
large flanged nozzles formed on its underside, a 4 ft. 

iston and junk ring, a pump-bucket, and a valve- 

ox for flap-valves, the latter fashioned almost to the 
form in which we should now make it as a casting. 
These large pieces of smith-work are most creditable 
examples of the workmanship of the last century, and 
we are not sure that every forge-master of the present 
day could equal them, although we are not disposed to 
doubt that some could altogether surpass them. Be 
this as it may, these antiques give us a fresh idea of 
the “good old times” of our great-grandfathers, or 
rather of their enemies, of five generations ago. 

Among all the fixed engines, we believe that the 
Allen and the Corliss engines will have most interest for 
the men of science, that Galloway’s will be most liked by 
the general body of practical engineers, and that Clayton 
and Shuttleworth’s will be most admired by those who see 
it (and it is not exhibited in the main building) for its 
external beauty of workmanship. Our readers will 
not fail to observe that these engines are all English, 
and we may add, therefore, that our opinion has been 
formed after a careful and impartial view of all the 
fixed engines yet in the Exhibition. 


Eneineers’ Toots. 

In the British department, the Whitworth Com- 
pany, Messrs. Sharp, Stewart and Co., and Messrs. 
Shepherd, Hill and Co., of Leeds, take precedence 
over all others in the number, in the variety, and in the 
quality of workmanship of the tools exhibited. 
There is nothing, we believe, new in principle, nor 
substantially new in design nor in dimensions, among 
their several collections of wheel lathes, ordinary 
lathes, planing - machines, radial drilling - machines, 
screw-cutting machines, &c. Yet these tools will 
perhaps attract more notice from professional visitors 
than the novelties of which we shall presently speak, 
because of the known excellence of their structure, 
proportions, and finish. ‘They are, simply, good stand- 
ards of English workmanship, with which our own 
engineers have been familiar for the last twelve or 
twenty years, standards which are industriously copied 
all over the Continent and in America. More inter- 
esting to the curious will be the tools from Phila- 
delphia, U.S., and from some of the French makers. 
Messrs. Sellers and Co., of Philadelphia, send a 
large planing-machine of the construction illustrated 
and described in Encrnggrtne for June 22nd, 1866 
(page 418), a machine in which the tool travels over 
the work, the latter remaining at rest. Messrs. Sellers 
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and Co. send another planing-machine of much smaller MISCELLANEOUS. pair of small fly-wheels are nepal to be attached 
dimensions, in which the table, having a plain rack on|. _We cannot here do justice to the large amount of|at an angle of about 45°. Of course a connecting- 


its underside, is driven by a coarse pitched screw on 
the end of a shaft inclined about 80° from the line of 
the V’s. This shaft is driven’ through bevel gears, 
from pulleys whose axis jis parallel with, and not at 
right angles to, the line of the V’s, and the machine 
can thus be set in line with the lathes in an engineer’s 
shop, instead of across their line. Mr. William Sellers 
made his first machine of this class in 1860, and one 
has been at work for some time at the Atlas Works, 
Manchester, Messrs. Sharp, Stewart and Co. being, 
we may observe, the sole English makers of Sellers’s 
screw-cutting mnchine, as Mr. Sellers is also the sole 
American maker of the Injector. We may note that 
Messrs. Sellers and Co.’s tools will bear the closest in- 
spection of English engineers, the principal of the 
firm, although a young man, being, by an allowable 
figure of rhetoric, the Whitworth of America. 

Bement and Dougherty, of Philadelphia, who are 
the closest competitors of Messrs. Sellers and Co., also 
send a variety of tools, They are very well made, 
when judged from an English point of view. One of 
their peculiarities is that their cast-iron framings are of 
the pedestal form, cast hollow, with shelves across them 
internally, the whole being closed by cast-iron hinged 
doors. ‘The shelves are intended for loose tools, waste, 
oil-cans, &c. These frames are very stiff, they have a 
very neat external appearance, and they are convenient 
in the workshop on account of their storage room for 
articles commonly left standing about upon the work- 
benches. 

Another American tool is the “dead-stroke power 
hammer,” if any one can understand the term. It is 
a hammer of which the striking block is worked from 
a pulley and crank through the intervention of a con- 
necting rod, and this rod, instead of being rigidly con- 
nected with the hammer-head, has an intervening 
plate spring of considerable strength and great elasti- 
city, through which it lifts the hammer, and the elasti- 
city of which assists in driving itdown. This hammer 
is coming into extensive use in the States, and we 
believe it will attract much attention in the Exhibi- 
tion. 

In the English department there is a fine steam 
hammer with wrought-iron standards, by 'Thwaites and 
Carbutt, of Bradford, and the steam striker of Mr. D. 
Davies, as illustrated in our impression of April 13th 
last (vol. i, page 236). This capital invention has 
already lessened the cost of a considerable variety of 
forged work by one-half, and it is becoming largely 
adopted in South Wales, Mr. Davies being connected 
with the well-known Viaduct Works of Messrs. Ken- 
nard at Crumlin, where the striker is in very profitable 
use. 

Some interesting tools are exhibited in the French 
department. Maza ie, of Havre, whose works are now 
carried on by a company, under the title of Chantiers 
et Ateliers de l’Océan, sends some fine paring ma- 
chines, or machines for planing vertically the sides of 
heavy objects, moved forward only at the slow rate of 
the “feed” at each cut. These are really remark- 
able machines, and one of them is driven direct by 
a little steam-engine fixed against the back of the 
eae standard of the paring tool, this little engine 

eing of about the size and construétion of that which 
drives the famous steam fan in Mazaline’s. factory. 

M. Mesmer, the director of the works at Graffen- 
staden, sends, in addition to his two locomotives (one 
of these the 420th made there), and besides his 
horizontal fixed engine, several tools, the most note- 
worthy of which is one for slotting and drilling loco- 
motive frames, nearly, if not identically, a copy of 
that designed and made by Mr. Charles F. Beyer, 
of the well-known firm of Beyer, Peacock and Co., 
of Manchester. 

Bouhey, of Paris, sends, among other tools, a heavy 
shearing and punching machine, with cutters worked 
from the main shaft, and in the same frame, for cutting 
both bar iron and angle iron. Varrall, Elwell, and 
Poulot, also send a heavy punching and shearing 
machine of less — structure; the. frame, ap- 
parently of great weight, being made of several hollow 
castings bolted together. 

Hartmann, of Chemnitz, in Saxony, sends a number 
of tools, in which the English originals appear through 
a thin guise of alteration. ‘The workmanship is good, 
and we should add that this maker’s “exhibit,” com- 
prising a locomotive, a large quantity of textile 
machinery, and a good number of tools, forms an im- 

ortant portion of the mechanical display in the Exhi- 

ition. We should add that J. Ducommun and Co., 
of Mulhouse, send some heavy tools, presenting, how- 
ever, no distinctive novelty of design. 





textile machinery in the Exhibition. Messrs. Platt 
Brothers and Co., of Oldham, will be well represented, 
as will also several of the French and German makers. 

Inwood-working machinery Messrs. Worssam and Co. 
can hardly fail to carry off the prize, and we hope to 
illustrate some of their machines, as exhibited, in ad- 
dition to the series of which engravings lately appeared 
in our pages. Messrs. Thomas Robinson and Son, 
and, we believe, one or two other makers, exhibit wood- 
working machinery in the British department. All this 
machinery is to ‘he driven by one of Ransomes and 
Sims’s 10-horse portable engines and one of their 
14-horse double-cylinder engines, which may be worked 
either as a portable or a fixed engine, both taking their 
steam, however, from the boilers outside the building, 
the steam pressure in these boilers being 60 lb. per 
square inch. 

We must here note some fine specimens of welded 
boiler - work by Eugéne Imbert, of St. Chamond 
(Loire). A tabular boiler, about 3ft. in diameter 
and 12 ft. long, is shown, without, so far as can be 
seen, a single rivet in it. Alongside are a welded iron 
firebox, with a flat crown and a semicircular back 
welded in one, and with the tube-holes drilled ready 
to receive the tubes, besides a welded boiler flue, &c. 
The workmanship is fine, and the boiler bears the Go- 
vernment seal, sanctioning a pressure of 10} atmo- 
spheres, or say 130 lb. 

We have made no note of the railway carriages. 
The Eastern Railway Company send one of their ex- 
traordinary carriages of two storeys, accommodating 
eighty passengers, first, second, and third class. Of 
this carriage we were kindly furnished with complete 
tracings some weeks ago, and we are now engraving a 
two-page block for an early number. The Eastern 
Company have several of the same kind, twenty-five, we 
believe, but they are run only in branch and suburban 
trains, as they are not sufficiently steady at high speeds. 
They are on four wheels, weigh but 7} tons empty, and 
stand 13 ft. 7 in. high over all, 

The joint-stock company now carrying on F. A. 
Pflug’s railway-carriage factory, in Berlin, send a 
handsome train of first and second class and post-office 
carriages for the Halle-Cassel line. They have iron 
frames, and all, the ordinary ironwork, except the 
wheels, is polished. The second-class compartments 
are luxurious,.and those of the first-class are even 
regal. The second-class compartments have neat turn- 
down dining .or luncheon tables, and there are, in 
proper places, all necessary conveniences for a journey 
for both ladies andgentlemen, marked conspicuously, out- 
side, “ Toilette fiir Herren,” and “ Toilette fiir Damen.” 
The post-office carriage is especially complete and com- 
modious. The floors are to be warmed, not by the 
objectionable hot-water boxes, or chaufferettes, but by 
boxes of hot sand, easily removed and replaced from 
the outside, without disturbing the passengers within. 
Although the specific heat of sand is not so great as 
that of water, a greater weight of sand than of water 
can be got within a given space, and the former radiates 
its heat much more slowly, equably, and agreeably. 

A fine display is that of James Russell and Sons, 
of Wednesbury, and John Russell and Co., of Wal- 
sall, both firms being. tube makers. The former exhi- 
bit a trophy—we believe that is the term, although it 
fell into disrepute after the “pickle trophy” of 1862 
—of tubes from 15 in. diameter down to hardly more 
than in. Some of these are of Bessemer steel, others 
of homogeneous metal, and some are drawn with a 
fluted twist. Messrs. John Russell and Co. exhibit 
steel tubes and tapered tubes, as used by Siemens 
Brothers for telegraph-posts. 

The Earl of Dudley's fine display of wrought iron 
has been completed in the raw materials court, just 
inside the machinery gallery. It consists of specimens 
of plate iron, rods, angles, and railway bars of various 
sizes, tied in knots, twisted into corkserews, and other- 
wise distorted and contorted, all in the cold state, and 
without any fracture or flaw. The iron is from the 
Earl of Dudley’s Round Oak, Level, and Conygre fur- 
naces, and shows wonderful ductility, although the 
tests prove little as to its tensile strength or wear- 
ing qualities. These, however, are well known to be 
excellent, apart from any evidence afforded by the 
specimens in the Champ de Mars. 

Unless we say something here of the Paris and 
Lyons Railway Company’s pumping engine, it may 
become the pons asinorum of the whole show. Briefly, 
it is a small horizontal engine with the shaft hardly 
more than a foot above the floor... Just beyond the 
bedplate, however, is a pair of vertical pumps, to the 
rods of which the pair of connecting-rods from the 





rod, the direction of which at full throw was 45° from 
the vertical, could not, drive a vertical pump-rod, and 
the appearance of the engine, therefore, suggests some 
blunder or other. . In point of fact, however, the 
pumps when in use are to be placed directly beneath 
the crank-shaft, within a. suitable pit, and this ought 
to have been managed in the Exhibition. 

We have said nothing of Krupp’s great exhibition, 
which is not yet complete. On Sunday last we saw 
the 36-ton ingot unloaded from its eight-wheel double- 
bogie truck, and swung by special hoisting apparatus 
into its place. The 50-ton cast-steel gun is to follow; 
but after the failure of one of Krupp’s guns at Wool- 
wich, we are not so sure that the great cannon will 
bear its full proof. The details of Krupp’s railway 
truck and hoisting gear, both made to bear a load of 
a4 tons, are interesting, but we need not describe them 
lere. 

It was originally intended that there should be a 
practical exhibition of the Bessemer process in a build- 
ing in the park. It would have formed one of the 
most extraordinary sights of the whole Exhibition ; but 
as the whole expense would have fallen upon Mr. 
Bessemer, and as he could hardly have gained any 
real advantage from it, he decided to forego the 
splendid opportunity, leaving his French licensees to 
do their best upon their own account. 

The machinery department of the British section is 
largely and, we think, most improperly occupied with 
a great display of pleasure-carriages. Portable engines, 
which might have better filled their place, are consigned 
to a colonial or provincial building at some distance 
from the great gasholder; the latter, for the present, 
the great centre of Paris, and, therefore, of human 
civilisation itself. In the annexe, however, devoted to 
agricultural machinery, Messrs. Clayton, Shuttleworth 
and Co., Messrs. Ransomes and Sims, Messrs. Richard 
Garrett and Sons, Messrs. John Fowler and Co., of 
Leeus, Messrs. Howards, Messrs. Hornsby, and others, 
make an unusually fine display, not so much of novelties 
as of highly finished examples of their work. Messrs. 
Aveling and Porter’s traction-engines are likely, too, 
to rest here, because, since the explosion of one of the 
ugly road-rolling machines, built in Paris, the Imperial 
Commission will not allow steam traction-engines to 
work within the park. 

Of steam cranes, however, two or three are at work in 
the British department. Messrs. Shanks and Son’s 
has been constantly engaged for the last five weeks or 
so, and has done excellent service. Next came Messrs. 
Russell’s, and later Messrs. Appleby’s. Messrs. 
Russell’s boiler, which, like the others, is not lagged, 
is striped with a leakage of dirty chalk or gypsum 
water; and Messrs. Appleby’s has had two or three 
little mishaps with its gearing. Outside the building, 
Chretien’s direct steam crane, with a long cylinder, 1 ft. 
in diameter and a chain tackle in the jib, is greatly 
admired. Of this steam crane, the cheapest ever 
made, and, we believe, the only steam crane ever 
brought out in France, we shall next week give full 
drawings and particulars. 

At present admission to the Exhibition is obtained 
only by special passes, but these appear to be liberally 
granted, our own being numbered above 11,000, while 
we have seen others nearer 20,000. Many go in with- 
out showing their passes, and without question from 
the gens-d’armes. At present smoking and sketchin 
are freely allowed, but a final stop will be put to bot 
on the day of the opening. One gentleman, in noting 
down an address, asked a gens-d’arme if sketching was 
allowed, and was answered, “ You may sketch the lot, 
if you like, and put me in the middle of it !” 

Our hasty notes are put together while the Exhibi- 
tion is in an incomplete state; but they will be found 
to do no injustice to the various objects mentioned. 
We do not perceive among the collection already made 
any promise of remarkable novelty, or of unexpected 
excellence in the articles to be exhibited. That the 
display will be attractive and interesting none, pro- 
bably, have doubted, but it will necessarily fall short 
of the exceptional interest of former Exhibitions of 
this kind. 








SuBMARINE TELEGRAPHY.—In consequence of the ruptured 
during recent severe weather, of a submarine cable between 
Hull and New Holland, a fresh cable has been laid under the 
direction of Captain Blackmore, the submarine superintendent 
of the Electric and International Telegraph Company. 

Borste’s Locomotive at THE Paris Exuteition.—The 
well-known firm, A. Borsig, in Berlin, exhibit at Paris the loco- 
motive engine, No. 2000, made at their works. The 1000th 
engine was finished about eight years ago, and a great 
festival was arranged on that occasion for all the employés and 
workmen connected with that establishment. 
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As at home, so in India, the two most important 
subjects of water supply and drainage to towns and 
military cantonments are at the present time obtain- 
ing no small amount of attention. As we stated in a 
former number, drainage works for Calcutta are now 
under execution, whilst Bombay and Madras are even 
yet without any authorised scheme. 

Madras, with its suburbs, contains a population of 
about half a million ; it is situated on a low flat ground, 
with little or no slope or fall, and no arrrangement has 
hitherto been made to carry off either surface or deep 
drainage. ‘The municipal area extends over twenty- 
seven square miles, encircled and intersected by two 
hun and twenty-seven miles of streets, and the 
rude, make-shift system of conservancy within the 
city was thus condemned by Colonel Silver, when at 
the head of the municipal commission: “The exist- 
“ ing masonry drains Have been built at various periods, 

‘ under the superintendence of various officers, with- 
‘out distinct object further than that of, affording 
‘immediate relief to some particular grievance or 
“occasional nuisance, and without reference to any 
‘general project. of improvement. In the greater 
number of streets the side drains slope from the 

centre to each end, and then in many cases have a 
“ sudden dip into the drain of the next street—an 

‘arrangement which precludes the possibility of 
‘ flushing these open channels. Others, again, are 
‘ almost level, and, consequently, the sewage stagnates 
‘ and decomposes ; while the brickwork in many is so 
“ worn away, that their beds. present a series of hol- 
“ lows in which the sewage lodges and accumulates.” 
Upwards of. five. years have elapsed since the above 
observations were made, and, although this make-shift 
system has received universal condemnation, year after 
year the tax-payers are called upon to pay for the ex- 
tension of those sewers which disembogue their con- 
tents into streams within the town, or upon the sea- 
face opposite to it. 

Numerous schemes have been suggested and pre- 
pared, with a view to obviate existing evils, but one 
after another has been laid aside, partly on account of 
their expense, and partly because of doubts regarding 
their ultimate success. A plan by Colonel O’Connell, 
R.E., was for a long time viewed with favour, and 
now a report has been issued on a project for the 
drainage of the town of Madras, by Captain Tulloch, 
R.E., which not only gives evidence of great care in 
its preparation, but it also contains a comprehensive 
and interesting description of the physical features of 
Madras. From this report it would appear that the 
average level of the surface within municipal limits is 
from eight to twelve feet above the sea, the maxi- 
mum elevation being twenty-four, and the mini- 
mum only two feet above high-water mark. The 
Cooun, Cochrane’s Canal, and the Adyar form the 
natural drainage outfalls of the district, and the two 
former, from being receptacles for the sewage flowing 
from the populous quarters on both banks, are con- 
verted into enormous exposed cesspools, the Cooum 
being the worst of the two from its large, exposed, 
irregular surface and banks. The report describes the 
tide and tidal currents, and the depth of the sea within 
certain limits. The general scheme, after dividing 
the area occupied by the city and suburbs into four 
drainage divisions, proposes to drain from the south to 
the north, to separate the sewage from the rain-water, 
to carry the former by sewers of small capacity to one 
central spot north of, but near, the Madras Railway, 
to lift it there by steam pumps, and, according as 
Government may decide, either to discharge it by an 
outfall sewer into the sea at a point two miles north 
of the railway, or to utilise it on some thousands of 
acres of waste land lying to the north-west of 
Madras. The whole extent of sewers and pipes would 
amount to about one hundred and forty miles in length. 
Captain Tulloch proposes to begin his main sewer at 
St. Thome. Starting at near sea-level, it would pro- 
ceed by Icehouse-road, taking in the Royapett, Tripli- 
cane, and Chiutadrapett branches of sewers. It would 
then pass under the river Cooum, proceed along the 
road west of the People’s Park, cross at the north-west 
of it, tunnel under the canal at the Elephant Gate 
Bridge, and passing under the north rampart, the main 
sewer would again pass under the railway, and ter- 
minate at a point & mile or so beyond, in a receiving 
cistern, which Captain Tulloch proposes should be a 
small well of from § ft. to 10 ft. in diameter and 164 ft. 
deep, into which the sewage will be led for the con- 
venience of pumping. As fast as the sewage arrives at 
the end of the main sewer, it is to be pumped up by 
means of steam-pumps to a height of about 10 ft. above 
the datum line, when it will immediately enter the out- 
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fall sewer which is to carry it to the sea. The dimen- 
sions proposed for the outfall sewer are the same as 
those of the main sewer at its junction with the cess- 
pool, namely, 6 ft. by 4 ft.; but while the inclination of 
the latter is 2 ft. per mile, that of the former is 3 ft., 


greater velocity for the flow of the sewage, as there 


sewer which would exist for the other sewers. The 
outfall into the sea, it is proposed, should be built of 
solid ashlar masonry, standing on a grove of granite 
boulders run out 200 ft. into the sea. 


THE Late Mr. W. W. Nicnotson.—We regret to announce 
the death, on the 8th instant, of Mr. W. W. Nicholson, aged 
66. The best years of his active and useful life were passed in 
the service of Messrs. Cubitt, Gray’s Inn-lane, whom he served 
for upwards of a quarter of a century as superintendent engineer. 
The diligent application of a long and varied experience rendered 
him at once an able engineer and a sound adviser. To him was 


this extra fall being given with a view to secure a | 


would not be those facilities for flushing the outfall | 





given the honour of arranging such mechanical appliances as 
were necessary for lowering the coffin contuining the remains of | 
the late Duke of Wellington into its vault within St. Paul’s 
Cathedral. Mr. Nicholson’s death was caused by the rupture 
of a blood-vessel, occasioned by his slipping from a ladder he 
was ascending to inspect some works under his charge. 

Tue CLevecanp Iron Trape.—It may be noted that 
11,000 tons of pig iron were exported to France and Belgium 
from Middlesborough last month. It is expected that the iron 
masters of the Cleveland group will now secure a good footing 
on the Continent for their pigiron. The stock in masters’ hands 
and in the warrant stores have, however, slightly increased. 
The finished iron trade of the north of England is in an un- 
satisfactory state, the orders which are secured have to be taken 
at unremunerative prices. 

Supaqueous Brinees.—It is intended to make a tubular 
bridge across the bed of the Mississippi river, at St. Louis, U.S., 





instead of attempting.to tunnel. The width is about half a mile. 


C CRAMP. 


DESIGNED BY MR. JAMES M. BUDGE, GREAT NORTHERN RAILWAY, PETERBOROUGH. 
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HYDRAULIC CRAMP. 

In railway repairing-shops which are not provided with a 
wheel-press it is usual in removing outside cranks which have 
shifted or become cracked to employ screw cramps or wedges, 
both somewhat clumsy expedients. A very efficient substitute 
for such contrivances has, however, been designed and used by 
Mr. James M. Budge, of the Great Northern Railway works, at 
New England, near Peterboro’, who has favoured us with the 
tracings from which the accompanying illustrations have been 
pa. This hydraulic cramp, as it is called, consists, as will 

seen by Figs. 1 and 2, of a small hydraulic press cylinder, A, 
of 2}in. bore, provided with jointed arms, BB, which take 
hold of the crank, D, which is to be removed from the axle. 
The plunger, C, is furnished with a head 43in. in diameter, 
which bears against the end of the axle, and it is packed at its 
inner end with a cupped leather, as shown in Fig. 1. The outer 
end of the cylinder screws into a cast-iron casing containing a 
small pump and a reservoir of oil, the arrangement being similar 
to that employed in Messrs. Tangye’s hydraulic lifting jacks. The 
pump just mentioned is worked by a lever, as shown in Fig. 3, 
this figure representing the whole arrangement as applied to a 
crank. By removing the arms, B B, the cramp becomes avail- 
able as an hydraulic lifting jack, and the tool, which is a ver 
useful one, may indeed be applied to a variety of purposes. It 
is now being manufactured by Messrs. Tangye Brothers, of 


| Birmingham. 








Krurp’s Guns.—Some German papers assert that M. Krupp’s 
works at Essen have now in hand an order for 2370 steel guns, 
of a total value of 34 million Prussian dollars, or about 625,000/. 
As a rule, however, the figures which make their appearance in 
Germany about Krupp’s works and their productions are far 
from being reliable, and we therefore note the report with all the 
reserve due to the source from which it is drawn. 

Tue Lowsgsr Quorarions.—A contractor requiring a lot of 
tipping wagons, each having 24 cwt. of wrought iron in 81 
separate pieces, received a tender at 83d. His engineer- 
ing adviser returned the tender, wit e remark that the 
wrought-iron work of ‘very, very first-class wagon work” 
cost but from 13d. to 2d. per pound! Our readers would be 
both surprised and amused were we to give names. 
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THE NEWHAVEN AND DIEPPE STEAMSHIP 
SERVICE. 

Tue London, Brighton, and South Coast Railway Company 
have now seven steamers running on the Newhaven and Dieppe 
line, five of the vessels—the Lyons, the Orleans, the Alexandra, 
the Marseilles,.and the Bordeaux—being employed in the pas- 
senger service, and the two others—the Sussex and the Normandy 
—being intended for cargo only. The Lyons and Orleans are 
iron paddle-steamers, constructed by Mr. J. Scott Russell in 
1856, and they have done their. work exceedingly well. The 
length of each is 170 ft.,.the’ beam 21 ft.6 in., and the depth 
9ft. 9in. Their registered ‘tonnage is‘139 tons, and their gross 
tonnage 269.55 tons; and their passenger accommodation con- 
sists of 30 berths in the saloon, 20-berths> in the first-class 
ladies’ cabin, 12 in the fore cabin, and 12 in second-class ladies’ 
cabin. Besides these, there are four berths for firemen and eight 
for seamen. They are fitted with engines of 160 nominal horse 
power, these engines having cylinders 48 in. in diameter and 4 ft. 
6in. stroke. The diameter of the paddle-wheels is 19 ft. The 
Lyons and Orleans were built entirely for speed, and have fre- 
quently made the passage (74 miles) in 43 hours. The fastest 
passage on record (4 hours 8 minutes) was made by the Orleans, 
on an exceedingly fine day. 

The Alexandra was built by Messrs. Caird and Co., of Gree- 
nock, in 1863. Her registered tonnage is 204.55 tons, and her 
gross tonnage 324 tons, whilst her length and breadth are 210 ft. 
Gin. and 23 ft. 6in. respectively. She is fitted with a pair of 
oscillating paddle-engines, having 52 in. cylinders, with 4 ft. 8 in. 
stroke. othe paddle-wheels are 19 ft. 3 in. in diameter over all, 
and are fitted with feathering floats. The boilers, which are of 
the ordinary tubular class, have 4072 square feet of heating 
surface ; and the coal-bunkers carry 30 tons of coal. The on 
senger accommodation comprises altogether 78 berths, there 
being 25 berths in the saloon, 24 in the first-class ladies’ cabin, 
11 in the fore cabin, and 18 in the second-class ladies’ cabin. 
The general construction of the vessel is very similar to that of 
the Marseilles and Bordeaux, which we shall describe presently. 

The Alexandra was tried on the Clyde in March, 1868, when 
she made two runs between the Cloch and Cambrae lights, a 
distance of 15.74 miles. The first run was made in 57 minutes, 
giving a speed of 16.57 miles per hour. The pressure of the 
steam was 22 lb., the vacuum 25 in., and the number of revo- 
lutions 32 per minute. The time occupied in the second run 
was 54 minutes, showing a speed of 17.49 miles per hour, whilst 
the number of revolutions per minute made by the engines was 
84, the pressure of steam being 24 lb., and the vacuum 25 in. 

the occasion of her trial trip between Newhaven and Dieppe 
she ran the distance of 74 miles in 44 hours, this time includ- 
ing a stoppage of several minutes, owing to a chip having choked 
one of the valves of the feed pumps. The weather was fine. She 
is a fast and tolerably good sea boat, and one of the most beautiful 
models afloat. She was unfortunately run ashore near Dieppe 
in a thick fog, me eyes 1865, and was considerably damaged, 
but will be on her station again by the 1st of April this 


ear. 
. The Marseilles and Bordeaux were built by Mr. Charles 
Lungley, at Deptford, in.1864 and 1865, respectively, and they 
are sister ships in all respects, except that the lines of the 
Bordeaux were made rather finer forward, in order to obtain 
— speed. They are 216ft. Gin. long between perpen- 

iculars, and 221 ft. over all, whilst their beam is 23 ft. 6 in., 
and their tonnage is as follows: 
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Marseilles. Bordeaux. 
Register tonnage 295.79 293 
Gross m 425.45 419 


We publish, this week, 'a two-page engraving of the Mar- 
seilles, which shows clearly the general arrangement and con- 
struction of the vessel. In this engraving a longitudinal section, 
a sectional plan, and a deck plan are given. The passenger 
act dation i altogether 96 berths, there being 40 
berths in the saloon, 16 in the first-class ladies’ cabin, 22 in the 
fore cabin, and 18 in the second-class ladies’ cabin. All the 
cabins are fitted up in excellent style, and their arrangement is 
clearly shown by the longitudinal section and sectional plan. 
The capacity of the fore hold is 140 tons, and that of the after 
hold 155 tons; whilst the coal bunkers carry 58 tons of coals. 

The vessel is fitted with a pair of oscillating engines of 200 
horse power nominal, the cylinders being 52 in. in diameter, 
with a stroke of 57in. The engines drive a pair of feathering 

ddle-wheels 19 ft. 6 in. in diameter over all, and 16 ft, 10 in. 
in diameter over the circle passing through the axes of the 
floats, there being ten of the latter on each wheel, each 8 ft. 
long by 2ft. 8in. broad. The centre of the paddle-shaft is 
114 ft. from the bow of the vessel. The engines are supplied 
with steam by two boilers placed one abaft and the other ahead 
of the engine-room, as shown in the sections. These boilers are 
of the ordinary tubular kind, and we give engravings of one of 
therm on the present page. They each contain five furnaces, 
and have each 96.25 square feet of firegrate surface, or 192.5 
square feet in zl]. Each boiler contains 484 tubes, 3in. in 
diameter, the tube-heating surface of each boiler being 1921 
square feet, and the heating surface exposed by the furnaces 
and other parts 398 square feet. The total heating surface 
given by the two boilers is thus 4638 square feet. 

The Marseilles and Bordeaux have been constructed more 
with regard to carrying capacity and increased accommodation 
for nassengers than for great speed. At the same time, they are 
fast boats in all weathers, and are very dry, easy, and comfort- 
able. They have the U-shaped section o bow adopted by Mr. 
Reed in the construction of several iron-plated ships for her 
Majesty’s Government, which enables them to ride easily in 
heavy seas. They are also fitted with a screw steering-apparatus. 
The following are the particulars of some of their constructive 
details: 

Dish-keel %in. thick, of Lowmoor iron or iron of equal 
quality. 

Stem, in one piece, of best hammered iron, and formed to fish 
on to the dish-keel. 

Sternpost 6 in. x2 in., in one piece, same as stem. 

Frames of angle iron, 34 in. x 5 in. x } in., spaced 18 in. apart, 
angle iron decreasing fore and aft to 34 in. x 24 in. x 55, in. 

Reverse frames of angle iron, 3 in. x 24 in. x 2 in., in boiler and 
engine space, decreasing fore and aft to 23 in. x 24 in. x ,§ in. 

Floors in one piece, 12in. deepX3in. thick, with reverse 
angle irons, 3 in. x 24 in. x 2in., in boiler and engine space, de- 
creasing fore and aft to 12 in. deep by ;% in. thick, with angle 
irons 25 in. x 24in.x+;in. The angle irons on the frames run 
up to the turn of the bilge and the deck alternately. 

Centre keelsons of 3 in. plate, with double _ irons 4 in. x3 in. 
Xf in., extending the whole length of the ship. 

Side and bilge keelsons of double L irons 4 in, x3in. x in. 
rivetted back to back. 

Deck stringers secured with L iron, run the whole length of 
the ship. 
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Main deck beams at every alternate frame of bulb iron, 6 in. 
deep by Zin., with double L iron, 24 in. x 2} in. x % in., secured 
by welded knees to ship’s side. 

Bow girder beams for engine framing, run round the ship, and 
support brackets for carrying paddle-boxes. 

Deck ties of 10 in. by Zin. plate run in a straight line on 
the each side of the hatchway from stem to stern. 

Bulkheads.—The watertight bulkheads are arranged as 
shown in the engravings, and they are all fitted with sluices 
having brass slides worked from the deck. 

Plating.—Garboard strake ,% in. thick throughout. 

Flat of floor ... ys in. and Zin. at ends 

Bilge «+» yin. and Zin. 

Sides «» Zin. and 7 in. 

Sheer strake ... din. and Zin.  ,, . 
The plating is flush-jointed in vertical section, and lap-jointed 
in longitudinal section. 

Rivetting.—Keel, bottom, bilge, and butts up to load-water 
line are double rivetted; the remainder single rivetted. 

Waterways are of East India or Moulmein teak. 

Decks are of 5 in. x 3 in. Quebec yellow pine. 

Rails are 8in. X 2} in., aid are of teak or oak. 

Bulwarks are of iron. They are 3 ft. 6 in. high, and passen- 
ger seats with foot gratings are fitted all round. , 

The masts are two in number, and are of pitch pine. They 
carry a polacca rig. ; meets 

The after cabins have cushioned seats with backs, formin, 
berths. ‘The seats are stuffed with horsehair, and covered wit 
Utrecht; velvet. The other fittings are very complete. : 

The fore cabin is fitted in the same manner as the after cabin, 
except that the covering of the seats is of haircloth instead of 
velvet. 

The trial trip of the Marseilles from Newhaven to Dieppe 
took place on September 17th, 1864, and the time occupied in 
running the distance was 4 hours 35 minutes, there being a 
strong wind from the W.S.W., and a ee at the time. 
The Alexandra left Newhaven 10 minutes before the Marseilles, 
in order to give an opportunity of comparing the merits of the 
two steamers. The Marseilles passed the Alexandra in about 
mid-channel, and arrived in Dieppe harbour 10 minutes before 
her, thus beating her 20 minutes on the voyage. The Marseilles 
proved a comfortable, easy, and dry ship, and fully capable ot 
meeting the peculiar requirements of the traffic, both as to pas~ 
sengers and cargo. No mishap of any description occurred 
during the voyage. The return voyage from Dieppe was made 
in 5 hours 10 minutes, the vessel leaving Dieppe September 18th 
at 9.50 A.M., and arriving at Newhavenat 3p.m. A strong wind 
was blowing from W. to W.N.W., and the sea was rough, with 
heavy swell. On this trip the vessel was not pressed at all. _ 

The trial trip of the Bordeaux was made from Tilbury pier 
to the Mouse light on September 5th, 1865, and three runs were 
made over the measured mile with the following results: 


” 
” 


First run against Secondrun with Third run against 
flood tide. ebb tide. ebb tide. 

Time ... 4min. 40sec. ... 3 min. 48sec. ... 4min. 58sec. 
Steam pressure 22 Ib... 80 Ib. ... 27 Ib. 
Vacuum ... 23 in.... 28 in. ... 26 in. 
Rev. per min. 35 87} 35 
Apparent speed 
in knots per hr. 12.85... 15.78 ... ov 12.08 


On the occasion of her trial trip between Newhaven and Dieppe 
on September 9th, 1865, she left Newhaven at 11.15 a.m., wita 
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18 Ib. of steam in her boilers, the engines making about 38 revo- 
lutions per minute. With the exception of one of the trunnions 
working hot, which caused a stoppage of about 10 minutes, the 
engines worked remarkably well, and without vibration; the 
boilers giving a good supply of steam, and the mean pressure 
throughout the trip being 26 1b., the vacuum 24in., and the 
average number of revolutions 35.per minute, whilst the greatest 
number attained was 874 per minute, with steam at 29 1b. The 
screw steering apparatus worked remarkably well, The vessel 
reached Dieppe at 3.54 p.t., the time from pier to pier being 
4 hours 39 minutes, notwithstanding a loss of 11 minutes. The 
weather was fine, a light wind blowing from the south. 

The Lyons left Newhaven about five minutes before the Bor- 
deaux, and was passed easily in about 25 minutes, and although 
the stoppage made by the ux gave the Lyons a start of 
between two or ‘three miles, the latter was again passed, and 
beaten at Dieppe pier by 15 minutes. 

The Bordeaux returned from Dieppe on September 10th, at 
11.52 a.m., with only about 12 lb. of steam in her boilers, the 
engines making about 30 revolutions per minute. The average 

ressure throyghout tre trip was 23 1b., the vacuum being 
24 in., and the engines making 34 revolutions per minute. 
The greatest’s of the engines attained was 36 revolutions per 
minute, with 27 1b. of steam. Throughout the return trip, there 
was some difficulty in keeping up the steam, owing to some of 
the furnaces leaking: ‘The vessel arrived at Newhaven pier at 
4.56 p.m., the'time being 5 hours 4 minutes with a strong breeze 
blowing from the west. 

Mr. J. Scott Russell, the builder of the Lyons and Orleans, was 
dissatistied with the resnlt of the above trip, and to settle the 
matter a second race was arranged, a week or two afterwards, 
between the Orleans and the Bordeaux. The two ships were 
taken ovtside the harbour, and started fairly together. They 
kept almost level the whole way across, until they got into 
smooth water the other side, when the Orleans went abead, and 
reached Dieppe first by about five minutes. 

The cargo-boats Sussex and Normandy, which, as we have men. 
tioned, are also ran on the Newhaven and Dieppe line, are screw 
boats, built by Mr. J. W. Richardson, of Neweastle-on-Tyne, in 
1862. Their length is 110ft., their beam 17ft. 8 in, and 
depth 9 ft. 9in., their registered tonnage being 93.26 tons, 
and their gross tonnage 135.4 tons. They are fitted with 
engines of 32 horse power nominal, driving a screw propeller 
7 tt. 9in. in diameter, The cylinders of the engines are 22 in. 
in diameter, with 18 in. stroke. 

Besides these steamers engaged in the Newhaven and Dieppe 
service, the London, Brighton, and South Coast Railway Com- 

any have also three vessels running between Newhaven and 

jonfleur, these being the Honfleur, the Rennes, and the Ida. 
‘The Honfleur and Rennes, were built by Mr. Charles, Lungley, 
in 1865. They are each 160ft. long, 22 ft. beam, and 1? ft. 
deep, and are fitted with engines of 100 horse power nominal, 
driving twin screws 7 ft. in diameter. The Ida 1s a screw boat 
refitted by the railway company. She is 137 tt. long, 20 ft. 
beam, and 11 ft. deep, and she is fitted with engines of 45 horse 
power nominal. 


THE ALPINE PASSES. 

From Calais to the Adriatic, the direct line is over the 
Simplon, The summit is about 7000 ft. above the sea. 
The Simplon line extends from Bouveret, on the Lake of 
Geneva, to Arona, on the Lago Maggiore, or, upon an alter- 
native route, to Gazzano, on the Lago d'Orta. The total 
length is 150 miles. From Bouveret to Sion, the line is now 
open. Beyond Sion the difficulties commence. Messieurs 
Mondesir and Lehaitre, under whose direction the railway had 
been commenced, estimate, we believe, the total cost of the 
150 miles at 6,000,0002 Upwards of 1,100,0002 have already 
been spent, but the undertaking is now crippled, and 100,0002. 
would be received in purchase of all that has leon done. MM. 
Mondesir and Lehaitre’s scheme has been simplified by M. De 
Planol, and his estimate, witha maximum gradient of 1 in 16 
nearly up to the summit, with a tunnel of a mile and a half, is 
about 4,000,000 A later scheme is M. Tourneaux’s, who pro- 
poses to employ the centre rail, to take trains up 1 in 12, and to 
complete the crossing for 1,500,000. Upwards of one million 
has been spent upon this scheme, ard the works and concession 
have been offered, but are not yet sold, for 100,000/, 








Armour PLatxs.—The Mersey Iron and Steel Company are 
making preparations for the manufacture of a new kind of 
armour plates, rolled, of alternate layers of iron and steel. It is 
expected that plates of this kind wili more effectively resist the 
penetration of Palliser shot than those hitherto made. 

Great Eastern.—The Mersey Works have made a large 
shaft for the paddle-engines of the Great Eastern, to replace 
the intermediate crank shaft which worked the air-pumps. 
‘The time allowed for repairs was considered insufficient for forg- 
ing another crank shaft similar to the one which required to be 
replaced, and from this reason the engineers decided to have a 
plain straight shaft forged, and to key a pair of huge eccentrics 
on to it. This shaft has been constructed of soft puddled 
steel, made by the peculiar process practised at the Mersey 
Works for the production of articles of this class. 

Unirorm System oF MeasuREMENT.—The occasion of the 
Paris Exhibition has been made use of by the French Govern- 
ment to invite an international conference for the discussion of 
the’ subject of an uniform standard of weights and measures 
throughout the world. It is said that up tothe present time this 
invitation has been accepted by Belgium, Holland, North Ger- 
many, South Germany, Austria, Russia, Italy, and the United 
States. 

Lxxps.—The proprietors of the Leeds forges complain that 
orders come in slowly, and many of them are still working short 
time. ‘There is not a very great demand in the machine and 
tool trades. The engine-builders are better off for orders; one 
firm is said to have booked an order for ten engines last week. 

SHEFFIELD.—No material improvement is reported in the 
state of trade at Sheffield. For Rennes steel rails and for 
railway plant generally there is still, however, a good demand. 
A labour dispute which has for some time prevailed in the 
local iron trade is expected to be amicably adjusted shortly. 





BOMBAY. 


Every now and then the qnestion is started in one 
or other of the Indian papers, “ What is to be the 
future capital of India?” And whilst some possessed 
of pre. conservative principles declare that Cal- 
Gatta must ever continue to enjoy her proud eminence 
ag’ the residence of the Governor-General, others de- 
dlate that Simla is destined hereafter to be the place 
Whence the sceptre of India’s destiny will be swayed. 
There are undoubtedly good reasons enough for both 
geo Calcutta hitherto has been the capital 
of India, and in it are concentrated all the appendages 
of a vice-regal residence, and therefore nothing could 
be more simple and convenient than for the Governor- 
General to support tle now historical importance of 
that city by continuing to hold his councils there. On 
the other hand, the greater healthiness of Simla, and 
the fact that the Governor-General does regularly 
during a few months in each year resort with his coun- 
cil to that locality, seem to prove clearly, in the eyes 
of others, that Simla would be the best situation for a 
new capital. : 

Both of these arguments are good as far as they go, 
but there are other considerations with reference to 
this question which cannot safely be overlooked. In 
the first place, it is a matter of no small importance 
that the metropolis should be within the shortest pos- 
sible distance of England, as well as within means of 
direct communication with the other presidency towns 
of India. It! is, moreover, desirable that the seat of 
Government should be in the vicinity of the principal 
commercial part of the empire. Now, by referring to 
the map of India, it will be seen that all these con- 
siderations would be best met by placing the seat of 
Government at Bombay. That port is by far the 
nearest to England, and bids fair to increase consider- 
ably, at no distant period, in commercial importance. 
The present superiority of Calcutta in that respect is 
in a great measure owing to the greater suai of 
native craft employed in the coasting trade on the 
eastern coast of India, and in the navigation of the 
inland rivers. The present system of railway com- 
munication from Bombay far surpasses that running 
out of Calcutta. The former town is in direct com- 
munication (or rather will shortly be, so soon as the 
lines now under construction are completed) with 
Madras, Caleutta, the North-Western Provinces, and 
the Punjaub. It is now the principal port for the 
arrival and despatch of the mail steamers; it is far 
healthier than either Madras or Calcutta, and it 
possesses by far the grestest facilities for the construc- 
tion of docks. The reliefs of troops will henceforth 
be conveyed by the new Indian steam transports from 
Suez to Bombay in the first instance, whence they will 
be conveyed to their ultimate destination. 


Much, however, remains to be done at that part 
before Bombay can claim the right to assert her pre- 
eminence over Calcutta; but there is plenty of capital 
there ready for employment, which, doubtless, only 
requires the influence of well-directed enterprise to 
supply the means for all the required improvements to 
that port. The bitter experience of the last few years 
in connexion with the several land-reclamation 
schemes, all of which commanded such unbounded 
confidence and then suddenly collapsed, has made 
capitalists shy to embark in any new schemes of a 
speculative character, and it may possibly require the 
recognition of the Government, in some measure, to 
new schemes before they will be able to make a start. 


After many years of culpable inaction, Government 
has at last made some efforts for improving the ap- 
proaches to Bombay harbour by the commencement of 
a lighthouse on Kenery Island (to which we have 
alluded in a former number), and more recently a 
committee was appointed to decide on the best site 
of a lighthouse for the protection of vessels from 
running on the South-west Prong. At present the 
only protection is a beacon situated about two and a 
quarter miles inland from the extremity of the Prong; 
and the difficulty in judging distance—than © which 
nothing is more uncertain under the yarious conditions 
of the atmosphere—proves fatal to many a hapless 
craft. Nothing short of a beacon light near the 
extremity of the Prongs can be assumed as an effectual 
remedy. ‘There will, however, even then remain the 
danger of the Thull shoal to guard against; and were 
the outer light-ship away, ships approaching from the 
southward, or working in or out, would still have to 
depend on judgment to avoid this shoal. 

Having guided the good ship carefully through the 
many dangers of the “ fairway,” a harbour is reached, 
which, notwithstanding its rapidly risimg importance, is 
still unprovided with any of the neccssary appendages 





of a commercial port; and whilst the Government are 
wondering “what on earth” they shall do with the 
huge steam transports on their arrival out, the Bombay 
Chamber of Commerce have held a meeting to con- 
sider a scheme for the actual construction of wet docks, 
which had been brought to their notice in a pamphlet 
by Mr: Russel Aitken, It will seem scarcely creditable, 
but it is'a fact} that certain‘ members of the chamber 
were actually aversé to the construction of docks at 
Bombay at’ all, holding that the present wretched 
bunder-boat system satisfactorily met all the require- 
ments-of commierce, but the majority were in favour of 
their ‘Gonstruction. “Mr. Aitken has selected Moody 
Bay as thé most eligible site for the construction of 
docks. In his calculations it was shown that, without 
making any allowance for loss by damage, pilfering, 
&c., or for extra chargés inthe monsoon, all of which 
exist ‘under the present system, if docks existed at 
Bombay, the cost of landing ‘and shipping cargo would 
only be about half what itis now. The chairman, in 
addressing the chamber, expressed a decided opinion 
that Government, with a dock .trust, was the proper 
agency for undertaking the works. “Our experience,” 
he said, “ of joint-stock companies duting the past few 
“years has not been'of a character te secure public 
“confidence in any scheme in which all classes of the 
“mereantile community are’ so largely interested as 
“they are in wet docks. _ Besides this I can see no 
“ prospect of capital being available for such an under- 
“taking for many years to come.” 

Arrangements have at length been made for con- 
tinuing the relamation at Back Bay-so far as the area 
required for continuation of the Bombay, Baroda, and 
Central India Railway to its Colaba terminus, and the 
Railway Company has been authorised to. receive 
tenders for the work. The engineer’s approximate 
estimate of the amount of work to be performed under 
the contract is as follows : 


Earthwork—Embankment for railway from 
Sonapoor to Colaba . 
6 Inshore reclamation oe hie . 
Stone—Rubble slope to seaward face of embank- 
ment Me 90s” one. ese! Gee ap 
” Filling and pitching to protect existing 
dahl Bat Ada ey 9. ” 
- Extension of breakwater to Colaba es 
Timber—Teak framing in staging ... .«. © 
Permanent way—Laying four lines of rail 
from Chowpatty to Colaba... 
Ballast—Furnished and spread ... «.. « 
Six semaphores to be fixed. 
Six sets of points and crossings. 


. 823,646 
360,551 


34,483 
51,278 
65.516 
56,076 


L. yds. 
C. yds. 


17,333 
52,000 


In addition to this, the whole of the works have to 
be maintained for twelve months after completion, 
and for which work the contractor is to make separate 
tenders, viz., for eight months’ fair season and four 
months’ monsoon, at so much per month of each. 
Nearly three lacs worth of plant and stores have been 
taken by Government from the Back Bay Company, 
and the contracter is to be allowed the use of these 
and charged with any damage done. It is left for the 
contractor to fix his own time within which to com- 
plete the work, and a fine of 5000 rupees per month is 
to be imposed for pon-completiee. 

A new hétel is about to be built on the Esplanade at 
Bombay, the plans of which-show that it is intended 
to spare no cost in the construction. The erection: is 
to have an iron framework, which—like all the other 
materials required—is going out from this country. 
The stone and the bricks have already been sent out, 
and are now lying on the ground. English workmen 
have also been engaged to superintend the raising of 
the framework. The building will be about 85 ft. in 
height, and will consist of four stories, with additional 
accomodation at the roof; the length will be 190 ft., 
and the width 90 ft; and there will be a balcony to 
each of the stories. The road in the front will be 80 ft. 
in width. ‘The architects are Messrs. Ordish and 
Le Feuvre, of London. 

The offer of the late Mr. David Sassoon to give a sum 
of 60,000 rupees towards erecting a suitable building for 
the mechanics institute, subject to the condition that 
Government should contribute a similar amount and 
grant a site of land on the Esplanade, has at last been 
accepted by the Bombay Government, A_ beautiful 
design has been drawn for the proposed building, and 
it was arranged that Sir Bartle Frere should lay the 
first stone on the 14th of February last. The public 
subscription which was raised for the erection of a 
statue of Mr. Sassoon proved to be more than was re- 
quired for the purpose, and the surplus is to be added 
to the fund to be set gpart for the mechanics’ institute. 
‘The statue will be placed in the hall of the institute, 
which will be called, “The Sassoon Mechanics’ 
Institute and Memorial Hall.” 
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LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 250.) 

In order to arrive at the weight of iron required in 
the construction of a girder capable of carrying a given 
load with a given maximum strain per square inch, we 
shall find it convenient to invert somewhat the ordinary 
method. ‘Thus, instead of starting with the load and 
determining the strain on that data, we shall deduce 
the former element from the latter. Taking 1 square 
inch area of flange as the section resisting the maximum 
horizontal strain on that membér, the massof the 
lattice girder will be 2(S¢4-2yd@); and from that we 
can easily determine the moment and the strain on the 
flange due to the load of the girder itself, which would 
obviously be the same amount per unit of area, what- 
ever the gross section of the flange might be. We 
have given, the limiting strain per square inch due to 
the entire load='T, the strain per square inch due to 
the weight of the girder itself=, and, consequently, 
we have also T—¢, the strain available for the useful 
load carried. Again, it follows that—moment of 
weight of girder: moment of useful load::¢: 'l'—¢; 
and that, if the weight of the girder be uniformly dis- 
tributed in the same manner as the remaining load, we 
nave weight of girder : useful load::¢: T—¢. Or, in 
other words, the weight of iron required in the con- 
struction of a girder to carry a given load will be the 


multiple of that load. 


By adopting the above method, we have much facili- 
tated the solution of the problems before us, as we can 
now proceed with our investigations without compli- 
cating the question by the introduction of the varying 
loads, to which we are in each individual case liable. 

The types of construction to one or the other of 
which we consider all forms of bridges, not absolute 
eccentricities, may be referred, and to which, conse- 

uently, we have confined our investigations, are the 
ollowing : ; ; 
1. Box-plate girders, including tubular bridges. 
2. Lattice do. do. Warren truss, &c. 
3. Bowstring do. do. Saltash type. 
4. Straight links and boom. Bollman truss. 
5. Cantilever lattice parallel depth. 
6. Do. do. varying economic depth. 
7. Continuous do. do. do. 
8. Arched ribs with braced spandrils. 
9. Suspension with lattice stiffening girders. 

10. Suspended girders. 

11: Straight link suspension. 

The comparative weights of the above constructions, 
both in iron and steel, will be investigated; but we 
shall first complete the necessary calculations for ob- 
taining the weight of each of them in iron before we 
introduce the more novel material steel. 

Commencing with the most unfavourable type of 
gitder for long-span railway bridges which it will be 
necessary for us to investigate—the box girder with 

late webs—we might, without any preliminary calcu- 
ation, and with a very little amount of consideration, 
foretell the uneconomical results which must neces- 
sarily follow the distribution of metal in such an un- 
suitable form. Thus, the economical depth will be 
much less, and consequently the sectional area of 
flange required for a given load will be much greater, 
than in any other type of girder. Again, the amount 
of metal required to prevent the buckling of the deep 
thin plates would be nearly sufficient to form the struts 
of a lattice girder ; therefore, the effective duty of such 
a web will be little more than the resistance it offers to 
tensional strains. But these strains may be more 
economically disposed of by means of lattice bars 
than by a solid 2 for, in the first case, the section 
may always be made proportional to the strain on the 
individual bar, whereas in the latter instance a certain 
minimum thickness of plate must be carried through- 
out, thus involving a waste of metal throughout nearly 
the entire length of the girder. Now the mass of a 
plate girder for each square inch sectional area of 
flange at centre we have found to be equal to 2 
(Sx+yd). Taking the weight of a bar of iron 1 ft. 
long. and lin. square at .03 ewt., the above mass 
multiplied by .03 will give the weight of the girder in 
ewts. for each square inch section of flange. But the 
weight ssifltiplied by 4 span will give the moment 4: 
Ste-+Syd 
=.03 : 
4 

Again, the strain, ¢, in cwts. per square inch resulling 
from the weight of the girder itself will be - hence, 


singe Sc==Syd when d is the most economical de + 
we have : 
O15 Stax 


a 





Now in the paper before referred to, on the proper 
depth of girders, we found, for a plate, the most eco- 
nomical depth to be : 
a J Wse : 
Tv lL 
W being the distributed load, and T the limiting strain 
per square inch, both in ewts.; y', the ratio of the 
average actual section of the web to the mean effective 
section ; and ¢, a co-eflicient varying with the minimum 
thickness of plate allowed in construction, and equal 
to twenty-four times the thickness in inches; the re- 
maining notation as before. 
Now, taking a useful load of 35-ewts: per foot to be 
carried by cach girder, which will be a sufficient 


approximation to the truth for our present purpose, 
we have: 





,_35TS 
W Tz" 

Again, taking jin. bare as the minimum thickness 
of plate allowable in the construction of a box girder 
300 ft. span, and in. full as that necessary for a 
similat girder 600 ft. span, we obtain, for the 300 ft. 
span, c=10; and for the 600 ft. span, c=26. Gene- 

y, we may put c=3.54+ ——_. 
rally, we may | 3.5+ ios 
structures we deduce the values of z and y to be, re- 
spectively, e=.93, and y=5.4 for sliort spans, increas- 
ing in a certain ratio with the span, on account of the 
extra amount of bracing required ; say, y!=5.4-+.002 8. 

We have, therefore, the strain in ewts. per square 
on the flange of a box-girder due to its own weight : 
__.015 Ste 

t= ’ 
d 
when « = .93, and y! = 5.4 + .002 S. 


g= oe i W -3% and ¢ = 3.5 + 
cy 3 


From existing 


WwW 


108 


Substituting and reducing, we obtain, when T 
= 80 cwts. per square inch: 





t= Vi0i0 + - *. 
4 2 
2640 8 + 8° 
23,700,000 © 
Applying this formula to the given spans, we obtain 


the results shown in the following table : 
Strain in ewts. 


when 2 = 


Span in feet. Economic depth. 


per square inch. 
300 37 5 Span. 
400 48 
500 58 
600 68 
700 17 
800 85 4 span. 


As we have now before us the strains per square inch 
on the girders resulting from their own weights, we 
can, by the method already shown, at once obtain the 
weight of iron required to carry a given load, as it 


will be expressed in terms of that load by — the 


values of which for the different spans are shown 
below : 


Span in feet. Multiple. 
300 <x 2 = 286 
400 xX gg = 15 
500 xX gf = 26 
600 x $8 = 5.6 
700 x y = 2.6 
800 co 


We shall defer for the present any consideration of 
the probable load to which the above spans are liable 
in railway bridges, and, necessarily also, of the actual 
weight of iron required in each instance. It will be 
found more convenient to treat our type girders col- 
lectively, with reference to the load; we shall, there- 
fore, first advance them all as far as the preceding 
stage. 

In the course of our present investigations, we shall 
constantly find instances where theoretical advantage 
in form is overruled, and more than neutral- 
ized, by some practical disadvantage incidental to the 
construction of the girder. The type we have already 
considered is a case in point. Theoretically the plate 
web girder requires less metal than any other form, 
and next to it in economy'ranks the lattice girder with 
bars at the angle of 45°. | Now im practice we find 
these conditions to be pretisely reversed, the plate web 
ranking lowest, whilst, as we shall hereafter show, the 
lattice girder is superior to that type alone in the scale 
of economy. 


_ 


(Zo be continued.) 





THE BRIDGEWATER FOUNDRY. 


In our description of this- establishment, in a recent 
number of our present volume, we promised to publish an illus- 
tration of the general arrangement adopted for the mechanical 
workshops recently completed, an arrangement intended to be 
followed, inthe further enlargement of these works, by a repe- 
tition of the same design in a series of parallel buildings tu be 
placed at the side of those at present existing. We now give, 
on page 266, engrave showing a vertical section and part sec- 
tional plan of Messrs. Nasmyth, Wilson, and Co.’s shop, prepared 
from drawings kindly furnished to us_by Mr. Robert Wilson, 
the well-known member of that firm. 

The shop consists of two spans of 38 ft, and 48 ft. respect- 
ively, each having a length of 102ft. It is lighte@-from the top 
by means of skylights,as indicated in Fig- 1... The smaller shop 
derives additional light from side windows, close to which a row 
of small lathes is placed. The shafting is driven from a pair of 
vertical engines fitted with balanced slide valves, and having a 
= of large pulleys fixed to their crank-shaft (see Fig. 2), in 

ieu of a flywheel. ‘The straps from these pulleys are carried in 
opposite directions, so as to balance the strains produced b 
them, and one strap supplies power to the machinery of each 
span of the shop. ‘The driving-shaft on the top of each span 
transmits power to two parallel lengths of shafting, one at each 
side of the respective buildings, and for these, too, the belts balance 
their strains upon the driving-shaft, by being placed symmetri- 
cally in opposite directions. The machines are placed in parallel 
rows lengthways at both sides of the buildings, so as to have a 
clear wide space throughout the entire length of the shop for 
internal locomotion. By placing the smaller lathes in double 
rows in close proximity, and with their back gearing against 
each other, it has been possible to put an unusual number of 
these tools into a limited space, still allowing free access to each 
machine, and giving a clear space in the centre for a passage. 
The workmen stand face to face, having the machines between 
them, and there is a sufficiency of room for all their operations. 
Each span is traversed by a travelling crane of suitable power, 
these cranes being cagabil of reaching every tool in the shop. 
The cranes are worked by hand from below, by means of 
endless cords passing round grooved pulleys attached to the 
gearing. The movements are in three directions, and by pro- 
vision of double winding drums for the lifting chains it is 
possible to reach the extreme ends of the shop on either 
side. For facilitating the passage of the travellers and their 
chains, it has been necessary to avoid the use of vertical columns 
for supporting the longitudinal timbers which carry the crane 
rails, and another mode of construction has been substituted. 
The crane rails are supported on horizontal cast-iron brackets 
secured at one end to the side columns or wall standards, and 
having their free ends suspended from the cross beams of the 
roof, as shown in Fig. 1. This mode of supporting the travel- 
ling cranes has been found to answer very well, and it forms an 
element of great corivenience with regard to the movement of 
heavy masses within the shop. The cast-iron brackets at the 
sume time serve for the attachment of the hangers or bearings 
for the shafting, for which purpose wooden planks are fixed 
to them throughout the entire length of the shop, in lines 
parallel to the side walls. The tools contained in this shop are 
all of a modern construction, and some are of unusual size and 
power. ‘They are all made on the establishment. » A remark- 
able amount of steadiness and freedom from vibration is to be 
particularly noticed in the working of the large machines, and 
this is due to the care bestowed by Mr. Wilson upon the accu- 
racy and proper construction of the teeth in all gearing made at 
= works, 





STEEL-FACED Armour Puares.—Since our article, in 
our last number, under the above heading, was written, our 
attention has been called to the fact that Mr. C. W. Lancaster, 
of New Bond-street, Mr. James Brown, and Mr. John Hughes 
obtained a patent in their joint names, in July 1860, for a com- 
pound or sandwich armour plate, with soft iron on the front and 
back, and steel or hard metal between, the respective descrip- 
tions of metal to be united by hammering or rolling. These 
gentlemen proposed to roll the compound plates in rollers having 
collars answering to the width of the plate, and which they term 
“ grooved rollers,” so as to obviate the necessity for planing the 
edges of the plates. The edges, it was moreover suggested, 
might be made of a form to dovetail into frames formed to receive 
them. Mr. Barnabas Russ also obtained a patent in 1862, and 
another in 1863, for steel-faced and steel-sandwiched armour- 
plates; and a small plate about 2 ft. square and 4} in. thick, 
made under his second patent, with iron on both sides of the 
steel, was fired at and cracked across, in an experiment. conducted 
by the Ordnance Select Committee. Mr. Russ was a blacksmith, 
and, although he patented his plan, endeavoured to Keep it other- 
wise as secret as possible. Mr. James Chalmers has written a 
letter to an evening paper, in which he confidently asserts his 
belief that his system of backing, when carried out in steed plates, 
will effectually arrest the progress of Palliser shot. It appears 
that even when shot have penetrated the outer plates of a 
Chalmers target, the cellular backing and hinder plate have a 
good effect in arresting shot. 

AMERICAN STEAM SuiprinG.—By the arrival of the fine 
American steamer Colorado at Hong Kong, January 31, that 
place received telegraphic news from England and New York 
dated December 30. On entering the bay of Hong Kong the 
Colorado was received with salvoes.of artillery by the Federal 
steamer Hartford and other ships. On the evening of his 
departure from San Francisco, Captain Bradbury assisted at a 
banquet of 250 covers given in his honour, and presided over by 
the governor of the state. ‘The Colorado returned, February 15, 
to San Francisco, Another steamer of the same line wi!l leave 
San Francisco, April 1, after the arrival of a branch steamer 
from Panama. 

SoutH YorkKsHIRE.—The iron trade in this district is some- 
what languid; but there are some encouraging symptoms ap- 
parent, and confidence is expressed that before long a considera- 
ble revival of business will take place. A dispute with the 
puddlers has been amicably arranged. For manufactured iron, 
such as plates, hoops, and sheets, there are some mioderate 
orders on hand, and also for rails and bar iron.’ The manu- 
facturers of railway maéériel continue well employed. 
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AMERICAN PORTABLE ENGINES. 
(Continued from page 248.) 
Tue shape, in plan, of the saddle which we have already 
mentioned as carrying the crank-shaft bearings, is shown b 














Fig. 12. The regulator is, as we have already stat 
fixed to the side of the cast-iron pillar carrying the safety- 
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valve. This pillar is shown in plan in Fig. 14; and in verti- 
cal section in Fig. 15; whilst Fig. 16 shows a portion of the 
branch pipe; and Fig. 17 is a sectional plan showing the 
arrangement of the regulator or steam stop valve, This latter 
valve is also shown to an enlarged scale in Figs, 18 and 19; and 
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from these it will be seen that it is a conical valve having the 
face formed to an angle of 30°. The diameter of the face at 
the smallest part is 3in., and its width is gin. The valve, 
which is of brass, is provided with a peculiar arrangement for 
attaching it to the screwed spindle by which it is worked. The 
spindle has a groove formed in it at the end which enters the 
socket of the valve; and into this groove a pair of steel dies fit, 





The boiler is fed by one pump, with Mags 1d in. in dia- 
meter, worked from the crosshead. Views of this pump are 
given in Figs. 27, 28, and 29, whilst Fig. 32 shows the air-ves- 

sel with which it is fitted on 






















ie —> the delivery side; Fig. 88 is 
G yp the branch on the suction 
y side ; and Fig. 34, the plunger. 
; The pump — which are 
4| of brass, are of the form 
“| shown in Fig. 40, and have 
j FIG.32 flat faces shutting on brass 
j ; seats. The pump delivers the 
4 water into the feedwater 
= heater, which we shall de- 
scribe presently. 

CAMA a Pn i map aa ag 
LW of the form shown by Figs. 

=== \y , 80, 81, and 35. It is of 

y >» AS =e iron, but the jaws 

4 Ce\\\ which clip upon the single 






\ guide bars on each side are 
‘, fitted with brass liners or 

i blocks secured by set screws. 

~ The guide bars are each 24 in. 
wide, and the crosshead blocks 
are 10} in. long, so that ample 
bearing surface is provided. 
d The guide bars are fixed at one 
end to the cylinder cover, and at the other are — by the 

Ing 






bracket shown in Figs. 86 and 87, this bracket bolted to 
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EIN 
the boiler. The piston-rod, which is 2 in. in diameter, is cot- 


tered into the crosshead, and it is tapered in the pisto d 
secured by a nut at the back. _ ae 





these dies being slipped through holes formed in valve to re- 
ceive them, and secured by set screws, as shown in Figs. 18 and 
19. The safety-valve, which is shown to an enlarged scale in 
Fig. 20, is an ordinary conical valve, 3in. in diameter at the 
smallest part of the face, and it is furnished with a spindle 
which passes up through the cover with which the safety-valve 
— is provided, the waste steam passing off through a side 
ranch to the funnel shown in Fig. 43. The valve is set for a 
working pressure of 120 lb. per square inch. 
Figs. 21 and 22 show the form and construction of the eccen- 
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tric, eccentric-red, and valve spindle. The eccentric is 12 in. 
in diameter and 24 in. wide, and it is secured to the crank-shaft 
by a couple of set screws as shown in Fig. 21. The construc- 
tion of the piston is shown by Figs. 23, 24, 25, and 26. The 

king consists of a pair of cast-iron rings with a thinner 
cond ring behind them, these rings being 7 by three 
steel springs of the form shown in Fig. 26. The piston is of 
cast iron. 


FIG.21. 








The connecting-rod is 3 ft. 10. long between end centres, and 
is of the form shown in Figs. 41 and 42. The large end bear- 
jogs are fastened to the T-shaped end of the rod by bolts havi 
30 collars at the middle o 
p their length, these collars 
serving to secure the one 
bearing to the end of the 
rod, whilst the other is 
adjusted by the nuts with 
which the bolts are pro- 
vided in the usual way. 
The small end of the rod 
is fitted with a strap se- 
cured by two bolts, the 
brasses th adjusted b 
a cotter provided wii 
nuts at the lower end. 
The large end or crank- 
pin bearing is 5} in. in 
diameter by 4 in. long, 
and the crosshead bearing 
is of the same length, but 
is 24 in. in diameter. 
Figs. 44 to 51 show 
the y oA heater, to 
which we have already 
alluded, with its attach- 
ments. It consists of a 
FIG.35. long cast-iron pipe, which 
is fixed along the side of the boiler, and serves to conduct 
the exhaust steam from the cylinder to the blast-pipe. The 
exhaust ‘steam is led into this pipe by the short curved 
cast-iron pipe shown in Fig. 5 (page 249) and Fig. 50, whilst 
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Fig. 51 shows the connexion with the exhaust-pipe, which 
is also of cast iron, and has a nozzie 24 in. in diameter p' 

low down in the smokebox. In the cast-iron pipe which we 
have mentioned as being fixed along the side of the boiler 


are placed two lengths of wrought-iron pipes 14 in. in diameter, | 


is fitted. The outer end of one of the wrought-iron pipes just 
mentioned is connected with the pump, and that of the other 
with the boiler, so that on its way to the latter the feed-water 
passes twice through the whole length of the heater. 

The total weight of the engine which we have described is a 


FIG 37. Lr 






























































ARTIFICIAL SENSES. 


One of the most prominent aspirations of philosoph 
is the creation of artificial senses, or the use of suc 
tests as will bring to our knowledge the existence of 
agencies of which we could otherwise have no cog- 
nisance. The microscope and telescope open to us new 
worlds; but they act only by heightening the power of 
a sense which we already possess. When, however, a 
piece of paper soaked in a solution of nitrate of silver 
is moved along the spectrum, or band of coloured light 
obtained by decomposing a ray of white light by a 
prism, it is found that the blackening effect of the light 
Is greatest where there is no visible light at all, and we 
thus become conscious of the fact that there are chemi- 
cal rays as well as illuminating rays, or, in other words, 
that there is a species of light which is not luminous or 
visible, and of the existence of which we could have no 
cognisance but for the artificial sense which the photo- 
graphic paper virtually constitutes. One means of 
research should obviously be to heighten the power 
of our natural senses by means of optical or 
acoustical or other instruments suited to the 
sense. But the most effectual is the introduction of 
agencies upon which certain forces act with their 
proper value, although these forces cannot be per- 
ceived by our senses by any direct process; and if at 
the second or third stage we bring some manifestation 
of these forces under the cognizance of the senses, we 
may thereby acquire as just a knowledge of their 
nature as if we could see or feel them. In this way 
polarised light has been employed to ascertain the 
existence of specific differences in bodies which could 

not be otherwise discovered, and by the aid 
of the spectroscope we have been led to 
conclude that the light of the sun is produced 
by the combustion of certain metals which we 
are enabled to specify. Heat may have its 
spectrum as whe light, and in the diffe- 
rent heat-rays there may be specific diffe- 
rences which we have at present no means 
of detecting. The thermometer is virtually 
an artificial sense, by which the sensations 
of the touch are translated into sensations 
of the sight. But a much more sensitive 
index of difference of temperature is ob- 
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these two pipes being connected at their inner ends, as shown in 


Fig. 44, w their other ends pass through a kind ot double 
stuffing-box, with which the mouth of the outer cast-iron tube 





little under 44 tons, and the whole of the parts are o—_ 
made and well adapted to the work they have to perform. We 
have described the engine at considerable length, use many 
of its details differ to some extent from those generally employed 
in this country, and because in its construction good locomotive 
practice has been followed more closely than it usually is in the 
manufacture of portable engines, and with good results. Thus it 
will be seen that the internal exhaust-pipe too commonly applied 
to our portable engines has been discarded, and so has the 
objectionable manhole on the firebox casing. Indeed, the designer 
of the engine, Mr. J.C. Hoadley, is an engineer who has for 
many years had considerable practice in the construction of 
locomotives, as well as of other engines and machinery. The 
engines which we have described are, as we stated last week, 
being manufactured by Messrs. J. C. Hoadley and Co., Law- 
rence, Massachusetts, U.S.; and a large number of them are 
already in use in America. 





tained by the combination of a thermo- 
electric arrangement with a magnetic needle, 
when the smallest increase or diminution 
in the heat is made apparent by the move- 
ments of the needle. Some animals may possess senses 
which we do not possess, or may be able to see 
objects we cannot perceive, even by the aid of 
any magnifying power. Photography seems to pro- 
mise important revelations respecting the com- 
position of bodies, as by its aid there is no limit to the 
magnifying power which becomes possible. Formerly 
the magnifying power was limited by the quantity of 
light which po be thrown on the object, and if the 
enlargement was carried to any great extent, the 
image became indistinct from the diffusion of the light 
over so large an area. But we are quite sure that 
every part of an object will be copied by a photo- 
graph, whether visible to the eye or not, and by taking 
a moderately enlarged image, that image may be mag- 
nified, instead of the original object, after being illumi- 
nated to the greatest possible extent. In this way en- 
largement may follow enlargement, without any incon- 
venient reduction of the light. The odylic force of 
Reichenbach is still obscure, and in some measure dis- 
credited. Its manifestations can only be perceived by 
certain persons of delicate organisation, and some test 
is wanted, or some expedient of concentration, whereby 
its existence could be universally proved, and its 
volume and intensity measured. This may peed be 
accomplished by an odylic battery, composed of a mul- 
tiplication of the objects by which the force has been 
shown—the whole being suitably combined. 








New Street FROM BLACKFRIARS BRIDGE TO THE MAN- 
ston Hovuse.—The following is the answer to the question of 
Mr. Tite, M.P., to the architect of the Metropolitan Board on 
the progress made with this improvement, as it is given in the 
minutes of the Board of the 8th inst.: ‘The superintending 
architect, in reply to a question by Mr. Tite, M.P., stated that 
directions had a given to the Board’s auctioneers to sell the 
materials of 120 houses in the first portion of the new street to 
the Mansion-house, between Earl-street, Blackfriars, and Can- 
non-street, with a view to their demolition, and that he thought, 
during the ensuing summer, the ground between these points, 
with the exception of the Will Depository in Doctors’ Commons 
and the Equitable Insurance Company’s building, at the corner 
of Earl-street, would probably be cleared; and that, as to the 
remainder of the line, from Cannon-street to the Mansion 
House, the negotiations for purchasing the unsettled interests 
were being proceeded with as rapidly as possible, in order to 
clear the ground.” 
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RUSSELL’S STEAM CRANE. 


Messrs. GEorGE RussELL AND Co., of the Alpha Works, 
Motherwell, near Glasgow, have sent to the Paris Exhibition one 
of their useful 5-ton portable steam cranes, which is now at work 
unloading goods in the British department. It is mounted ona 
wrought-iron carriage having wheels arranged for the 4 ft. 84 in. 

uge. The contral post is of scrap iron forged in one piece, 
and it is fixed in a base-plate of cold-blast cast iron. The jib is 
formed of a pair of oak beams, and its radius is adjustable by 
hand from 10 ft. to 14 ft. The engines have a pair of cylinders 
54 in. in diameter and 10in. stroke, and the hoisting 1 is 
driven through the intervention of one spur-wheel and pinion, 
a brake-wheel and brake worked by foot gear being also provided. 
The engines are fitted with link motion, and the eccentric 
straps, glands, and all the principal bearings are of brass, whilst 
the feed-pump, plunger, valves, and seats, as well as the re- 
gulator, are of gun-metal. The boiler is a vertical one, with 
an internal-domed firebox and cross tubes; it is fully provided 
with all the hhecessary fittings. : : 

The swinging gear is arranged so that it, as well as the hoist- 
ing motion, is worked by the engine. It consists of a cast 
malleable worm-wheel fixed on the central post, and having a 
worm, forged in one piece with a cross shaft, gearing into it. 
The cross shaft is driven from the barrel shaft by means of an 
endless chain working in plain grooved pulleys, and this chain 
is adjusted by an intermediate pulley, so that it has sufficient 
gripe to swing the crane under all ordinary circumstances; but 
should the crane become obstructed whilst swinging, the chain 
will slip on the pulleys and avoid causing a breakage. All the 
handles for regulating the various motions are arranged con- 
veniently to the platform, which is ou one side, and is provided 
with space for coal at the boiler end, and a handrail on the out- 
side. The feed-water tank, which is of a good size, occupies 
the space below the engines, between the boiler and the central 
post; and the water contained in it is heated by the exhaust 
steam. The details of the crane are conveniently arranged for 
inspection and repairs, all the shafts and working parts being 
removable without disturbing the framework. e weight of 
the load being lifted also is partially balanced by the boiler, 
tank, engines, and gearing, which swing round on the central 
post, so that the crane requires but little holding down. 








COST OF TRANSPORT. 


WE have much pleasure in laying before our readers the fol- 
lowing very carefully compiled résumé of the comparative cost 
per ton per mile of different kinds of transport in America. It 
was compiled by the Hon. W. J. McAlpine, when engineer of the 
State of New York in 1854, and the amounts are given, of course, 
in specie: 


. Fraction of 
Mills. a Penny. 
Ocean, long voyage, per ton per mile... 1 (#5) 
» sho : -m ‘. ‘. ioe. (3 to 3) 
Lakes, long ° . ” ° 2 (4) 
» short ‘i ‘i ae - Sto 4 (4 to 3) 
Rivers, Hudson and of similar character 2.5 (+) 
,, St. Lawrence and Mississippi ... 3 (4) 
» tributaries of Mississippi - 5 to 10 (? to #) 
Canals, Erie enlargement ove . 4 (3 
,, other large but shorter ... «- Sto 6 (3 to 4) 
»  ordinarysize ... ose eee 5 (’) 
~ with great lockage ... 6 to 8 (; to 4) 
Railroads transporting coal... «» 6 to 10 G to §) 
» _ not for coal, favourable lines and 
grades eve ose ooo 12.5 (5) 
~ m steep grades, &c...15 to 25 (g to 12) 


ReciprocaL BENEFITS OF WATER AND RAILWAY 
TRANSPORT. 


From the Report of the Honourable W. J. McAuprne, 
Engineer of the State of New York. 

The subject of internal improvements of this State cannot be 
properly examined without considering the canals and railroads 
as parts of a single system, and not, as has been erroneously 
supposed, as two systems antagonistic to each other. 

t has been asserted that the revenue of the canals has been 
stationary or diminishing for several years past, and that this is 
owing to the competition of the trunk lines of railroads of this 
State. This alleged diminution of revenue on the canals has 
been contrasted with the increased receipts upon the railroad 
lines mentioned, and the opinion expressed that the competition 
of the latter would reduce the revenue of the canals, or render 
it stationary, by diverting a portion of its business. to 

For the purpose of showing the incorrectness of these opinions 
and statements, it is necessary to compare the nature and 
amount of business done by these roads with that of the canals, 

and to ascertain the effect of the former upon the latter. 

The first error is in assuming to make a comparison between 
the receipts of a railroad company and the tolls which are col- 
lected on the canals by the State, as the former embrace the 
expenses necessary to keep the works and machinery in re- 

air, to pay the interest on the capital invested, and to reim- 
Fare the principal, and also the whole expenses and profit 
charged upon the business done, while the latter embrace only 
the charges necessary to keep the works in repair, and the pay- 
ment of the interest and the principal expended upon their con- 
struction, and wholly omit the charges of the forwarders for the 
moment of the traffic. 

The charges thus omitted embrace more than half of the whole 
cost of transportation upon the canals. ) 

The second error is made by including in the comparison the 
sum collected by the railroads for the conveyance of passengers, 
while existing circumstances prevent any of this portion of the 
business from seeking the canals. i F 

This item forms the largest amount of the receipts of the rail- 
roads in question. arg - 

The third error is the assumption that the freighting business 
dcne by the railroads has been diverted from the canals, when, 
by an examination of that business, it will be seen, 7 

Ast. That the charges of railroad transportation being ne- 





cessarily much‘higher than those of the canal, by taking the 
— instead of the tonnage, the comparison made is fal- 
acious. : . 
2nd. That alarge portion of this freighting business was the 
transportation of articles, which would not have offered itself to 
the canals had there been no parallel railroads. 
3rd. That many of these articles, being perishable; could 
not be carried on the canals, without serious loss to the owners. 
4th. That the largest portion of the freighting business done 


cylinder, P, and has a number of grooves in its periphery which 
are parallel with the axis of revolution, and are in line with and 
agree in number with the barrels. These grooves are shown very 
clearly in Fig. 7, and are adapted, as the carrier passes under 
the box containing the cartridge, to receive each of them a 
cartridge which is afterwards thrust into the bore of the gun by 
the mechanism which will be described in detail presently. Im- 
mediately in the rear of the cartridge-carrier, Q, is a eylindrica 





by the railroads in question is during that portion of the year 
when the canals are closed by frost. 

5th. That the largest portion of the freighting business is 
the local business of the roads, which could not reach the canals 
without, in many cases, increasing the cost of transport be- 
yond the value of the articles. 

And, finally, that the very roads in question and their tribu- 
taries (excepting the northern) bring a larger amount of 
freight to the canal than they convey of its appropriate busi- 
ness to market. + 








GATLING’S BATTERY GUN. 


WE gave, last week (vide page 243 of our last number), an 
account of some experiments which had been made at Shoebury- 
ness with a “ battery gun,” invented and patented by Mr. 
Richard J. Gatling, of Indianopolis, U.S.; and of this weapon we 
now give, on the next page, engravings which will fully explain its 
construction. The gun tried at Shoeburyness had, as we men- 
tioned last week, six barrels, each of Lin. bore; but that shown 
in our illustrations has four barrels only. The details of the 
mechanism are, however, similar, except that the hammers, d, 
are arranged for “ rim-fire” instead of “ central fire” cartridges. 
The two kinds of cartridges employed at Shoeburyness are shown 
by Figs. 1 and 2, the former being the solid bail eartri ‘used 
for long ranges, and the latter, which contains fifteen #in. lead 
balls and a point ball, being intended for short-range practice. 
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The charge of powder is in each case oz., and the 0 de 2 
cartridge carries 74 0z., and the short range 7 oz. of lead. The 
fulminate is placed, as shown at A, in a recess formed in a 
cross-bar extending across the rear of the copper case of each 
cartridge. 

We may now proceed to describe the weapon as shown in our 
engravings. In these, Fig. 3 is a partial axial section in a hori- 
zontal plane, showing parts of the mechanism in plan; it is 
taken in the line x a, Fig. 14; Fig. 4 is a vertical longitudinal 
axial section, the locks and main shaft being shown in elevation ; 
it is taken in the line y y, Fig. 14; Fig. 5 is a perspective 
view of the ring, furnished with inclined planes, set spirally in 
relation to the axis of the gun, and used for giving the longitu- 
dinal motions to the lock and breech pin; Fig. 6is a perspective 
view of the cocking-ring, which is used for drawing the lock- 
hammers back, and liberating. them to explode the cartridges 
when the gun is being operated; Fig. 7 is a transverse vertical 
section at right angles to the axis of the gun on the line z z, 
Fig. 3; Fig. 8 is an end view of the cylinder, within which the 
locks are enclosed, and shows the perforations in the said 
cylinder, which form guides for the locks; Fig. 9 is an elevation 
of the lock cylinder; Fig. 10 is a longitudinal sectional view of 
one of the cartridge-boxes, from which the cartridges are fed into 
the gun; it is a section on line x a, Fig. 11, and shows the 
cartridges in place; Fig. 11 is a top view of the cartridge-box; 
Fig. 12 is an elevation of one of the locks; Fig. 13 is a longi- 
tudinal central section of one of the locks on the line z z, Fig. 
12; Fig. 14 is a rear view of the gun, with the cascabel and 
screw-cap which closes the end of the chamber occupied by the 
rotating gears removed; Figs. 15 and 16 are views of the cap 
which is used to close the cavity in the cartridge-carrier when 
temporarily disused. 

The gun, speaking of it in general terms, is mounted upon a 
carriage of the ordinary form, and it is secured by the usual 
caps over the trunnions, F, which project laterally from the 
frame, H, by which the gun is supported, and within which it 
revolves. The breech is raised and lowered by an elevating 
screw. The revolving portion, consisting of the lock cylinder 
carrying the loading and firing mechanism, the cartridge-carrier, 
and the barrels, is attached to and supported by a main shaft, N, 
the forward end of which is iournalled in the end piece of the 
frame, H, and the rear end in a —— or partition, I, within 
the casing, J, which is supported by flanges on the frame, H. 
The rotation of this shaft, and through it of the parts attached 
to it, is accomplished by means of a hand crank, K, fixed on a 
shaft, L, —— a bevil pinion, M, which gears with a bevil 
wheel on the shaft, N, shown clearly in Fig. 14. The gearing is 
situated in a chamber occupying the rear of the casing, J, the 
end of which is closed by a screw cap, O, with an attached 
cascabel. It has been stated that the cylinder, P, which carries 
the loading and firing mechanism, the cartridge-carrier, Q, and 
the barrels, R, are attached to the axial shaft, N, by a feather 
fitting into them and a groove in the shaft, N, so as to revolve 
with f. The barrels are secured by means of two discs or heads, 
S S!, which are fast on the shaft, the rear disc, S', being clamped 
between the sleeve, T, and the carrier, Q. The barrels, R, are 
secured in the discs in any suitable way, and are shown as 
screwed into the rear disc and passing through the forward disc. 





The cartridge-carrier, Q, is fitted between the disc, S', and the 


ber, P, likewise attached by a feather to the axial shaft, N, 
and ar peer at the =a the nut, VY, which screws upon the 
threaded portion of the shaft, N. This cylinder is shown by the 
rear end elevation, Fig. 8, and in side elevation, Fig. 9, as well 
as being shown in its place in the two longitudinal general sec- 
tions, Figs. 3 and 4; but as it is a mere shell with longitudinal 
slots in its periphery, and orifices in each end (the purpose of 
which slots and orifices will be presently explained), the sections, 
Figs. 3 and 4, only show the detached parts which are cut by 
the section, and do not give so correct an impression of»its form 
and character as the Figures 8 and 9. In the rear, close to the 
—_— P, but not in connexion with it, is a cam ring, W, 
shown in perspective in Fig. 5, and also in its place in the sec- 
tions, Figs. 8 and 4, This cam ring, W, abuts at its rear upon | 
and is bolted to the diaphragm, I, which is a part of, and forms 
a partition in, the stationary casing, J. The exterior cylindrical 
portion of this stationary ring is embraced by the casing, J, and 
the inside is provided with two cam surfaces, W'!, W2, which 
alternately advance and retract the loading mechanism, which 
will’be presently described. Around the anterior portion of the 
cylinder, P, is another stationary ring, X, which is called the 
cocking ring (Fig. 6). The forward. edge of this ring is inthe 
plane of revolution of the barrels, but its rear edge'forms'a spiral 
or cam surface, which impinges upon a lug on tht lock hammer, 
and withdraws it towards the rear untilit reaches the end of the 
‘incline or Gam surface, X', when it drops off, and is thereby 
sudderily reléaséd ‘to the influence of the spring, and caused to 
strike the collar attached to the igniting punch, as will be more 
full, — directly. 

he loading, firing, and cartridge-case extracting arrange- 
ment is shown in its place in Figs. 3 and. 4, and is more parti- 
cularly exhibited on a larger scale in Figs. 12 and 13, in the 
former of which it is shown in elevation, and in the latter in 
section. It consistsof a butt piece, a, with Ivgs, a', a!', and is 
united to the breech pin, 6, by the rounded shank, b', of the 
latter, which forms a mandril for the traversing of the sleeve, c, 
of the hammer, the latter having a longitudinal reciprocating 
motion upon it, and, being provided witha lug, c', for a purpose 
to be explained: dis‘a collar and ose the former sliding 
upon the mandril, c, and the latter, the punch, sliding in a slot 
in the breech pin, 6; ¢ is the retractor with a hook, e', at its 
end, which slips over the flange of the cartridge as the breech 
pin, 4, drives the cartridge into the bore of the gun. The shank 
of the retractor is pinned to the breech pin, and is also dove- 
tailed into the collar, f, which is a part of or fastened to the 
breech pin, 4; d! is a spiral screw, which abuts against the for- 
ward end of the butt piece, a, and against the shoulder of the 
— hammer, c, so as to simultaneously act upon each of these 

aces, 

Figs. 10 and 11 show the cartridge-box, into which the car- 
tridges are packed for transportation, and out of which they 
are fed by their own gravitation, one by one, into the cavities of 
the carrier, Q, as it revolves beneath them. ‘These boxes are 
rectangular sheet-metal cases adapted to the size of the car- 
tridges. The sectional view, Fig. 10, shows the appearance of 
the cartridges, Z, in the case, Y; and Y! shows the cap by 
which they are retained in the case during transportation. 
These views, Figs. 10 and 11, are ona larger scale than the 
view, Fig. 7; but the latter gives the best view of the position 
of the cartridge-box, Y, as it is in place viewed from the rear, 
showing asection on the line, # a, Fig. 8, except that the flanged 
ends of the cartridges are shown. The rest or holder, A, which 
forms a cap over the cartridge-carrier, Q, retains the cartridges 
in their cavities until they are projected into the bore of the 
gon, and it is hinged to an elbow piece, A', which is fastened by 

Its to the frame, H. This holder has an inclined ledge, in 
which the box of cartridges fits, so as to allow them to pass out 
consecutively into the cavities of the carrier. The slot in the 
cap of the rest allows them to be seen as they pass, while the 
curved under side of the cap retains them in their places. The 
usual sights, B', B™, are placed over the breech and muzzle of 
the gun, and need no particular description, as they do not differ 
from those in bp son f use. Metallic caps or covers, Figs. 15 
and 16, may be placed over such one or more of the cavities in 
the carrier as may be rendered necessary by the temporary dis- 
ablement of the barrel or lock mechanism belonging to that 
cavity. This has the effect of shutting off the feed of the car- 
tridges into that one or more of the barrels which are incapaci- 
tated for service, and admits of the use of the remaining barrels 
without cessation, other than to fit the cap over that cartridge 
cavity withdrawn from service. The gun tested at Shoebury- 
ness was not fitted with these caps, and it thus happened that 
last Thursday fortnight, when one of the locks was disabled, 
the “feed” of cartridges to the barrel to which that lock belonged 
was continued, and a number of cartridges were thus placed 
opposite the disabled lock, and were consequently counted as 
missfires. 

The operation of the gun is as follows: —The gun being trained 
and sighted, an attendant deposits a box of cartridges with the 
uncovered end downward upon the inclined ledge of the holder, 
A; the gunner then seizes the handle of the crank, K, and re- 
volves the pinion, M, which rotates with it the axial or main 
shaft, N, and with it the cylinder, which contains the loading, 
cocking, and firing mechanism, and also the cartridge-carrier, 
Q, and the barrels, R, the latter being held by the discs, S, Si, 
into which the rear and forward ends are respectively secured. 
It will now be best to trace the consecutive motions by which 
one cartridge is rammed to its place, exploded, and the empty 
shell retracted, and this will serve as a full description when itis 
stated that each barrel and its attendant parts is a complete gun 
in itself, and the series is but a repetition in duplicate, triplicate, 
or quadruplicate, as the case may be, of the operation of a 
single gun, The shaft and attendant machinery being revolved 
by the gearing, one of the hollows in the cartridge-carrier, Q, 





passing under the open end of the cartridge-box, receives a car- 

























THE LONDON, BRIGHTON, AND SOUTH COAST RATI 
CONSTRUCTED BY MR. CHARLES DEN 
(For Description, see J 
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tridge, and carries it over the loading and firing plunger, Fig. 
12, revolving with it until the rear end of the butt piece, a, 
comes in contact with and commences to ascend the inclined 
plane or cam face, W', of the stationary ring, W. As it ascends 
this inclined plane, the breech pin, 5, is moved forward, thrusting 
the cartridge into the gun, while the direct longitudinal motion 
of the loader is secured by the traversing of the lug, a*, in the 
longitudinal slot of the cylinder, P (Fig. 9); and as the plunger 
moves forward it carries the sleeve-hammer, c, with it, until the 
lug, c', on the hammer comes in contact with the rear or cam 
face of the stationary cocking-ring (Fig. 6). By means of this 
ring the hammer is drawn towards the rear, compressing the 
spring, d', which in no way interferes with the action of the 
planger, the latter continuing its motion until the rear of the 

utt-piece, a, arrives on the flat portion of the cam face, W', 
and is at or near the lowest point reached by the barrel in its 
rotation on the central axis. This endwise motion of the plunger 
brings the forward end of the breech-pin close against the flange 
of the cartridge, which is firmly held in the chambered recess at 
the rear of the barrel, the exploding punch, the point of which 
protrudes a little beyond the breech-pin, being forced back even 
with the latter by the pressure upon the flange of the cartridge. 
This leaves a small space between the collar, d, of the punch 
and the flange, /; of the breech-pin, as may be seen in the lower 
one of the two plungers as represented in Fig. 4. It must be 
mentioned here that at some period of the contact of the breech- 
pin, 6, with the rear end of the cartridge, the hook, e', is slipped 
over the flange of the latter, and when the cartridge is rammed 
home the hook occupies a recess in the edge of the bore. To 
proceed with the description of the motion: it wiil be found that 
the lug, c!, of the hammer has been withdrawn aye! to 
the end of the cam on the cocking-ring, X (X', Fig. 6), when, 
by the continued revolution, it is freed to the action of the spring, 
d', and the hammer, c, forcibly driven against the collar, d, of 
the exploding punch, closing the s between d and f, and 
causing the point of the punch to indent the flange of the car- 
tridge which contains the fulminate, and explode the charge. 
The two surfaces which come together with force in this per- 
cussive action consist of the annular collar, and the annular 
flange of the breech-pin, and their extended surfaces, receiving 
the blow, are a safeguard against injury by battery or upsetting. 
In the gun tried at Shoeburyness the arrangement is, as we have 
already said, adapted to central-fire cartridges ; but the principle 
of its action is the same. The flat portion which terminates the 
cam face, W!, is intended to hold the breech-piece firmly against 
the rear of the cartridge for a short space of time as a precaution 
in case of a cartridge “ hanging fire,” and it will be observed that 
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the rearward force of the discharge is received upon the end of 
the breech-pin and butt-piece, which has been occasionally called 
a “ plunger” for convenience, and this is supported in the rear 
by the cam surface of the ring, W, which is firmly secured in 
the casing, J. The plunger is of a determinate adjusted length, 
and occupies the whole space between the flat position of the 
cam surface, W', and the rear of the barrel. The load having 
been discharged, the rear of the butt piece 8, a8 the rotation 
of the shaft, N, continues, beyond the surface, W', and the lug, 
al, is engaged by the pointed end of the cam surface, W2, whic 
is also inside of the ring, W. This incline has the effect of 
withdrawing the plunger, which in turn by the engagement of 
the hook, e!, with the flange of the cartridge-case or spent cap- 
sule, extracts the latter from the bore, and allows it to drop out 
of the cavity of the carrier, Q, towards the ground. The reci- 
procating motions of the parts are of course intermittent in their 
action, as there are periods during which they pause for a fraction 
of a second, yet the revolving motion of the barrels and attendant 
mechanism is absolutely continuous while the guns pass through 
the various stages of loading, firing, or retracting cartridge-cases 
and withdrawing the plunger to make room for another cartridge 
to occupy the groove in the carrier. 

The principal advantages claimed for the Gatling gun are, 
that it can be fired at a high rate of speed, making — 
tice; that, owing to the gun and carriages being of sufficient 
weight to overcome the recoil of each discharge, the aim when 
once taken is not disturbed, and that it can be effectually worked 
with a small number of men. We described last week the trials 
which had been made with the weapon at Shoeburyness, and we 
may add that it has been subjected to a very extensive series of 
tests by the American Government with exceedingly good re- 
sults. Indeed, some of the smaller-sized guns made according 
to Mr. Gatling’s first patent were in use during the late American 
war, and did good service. 

In some trials conducted at Fort Munroe, under the direction 
of Capt. T. G. Baylor, the Gatling gun, with six barrels.of 1 in. 
bore, was tested against the 24-pounder flank defence howitzer, 
firing canistef? shot, each containing 48 balls. The howitzer 
above mentioned had a bore of 5.82in., and weighed 1510 lb. 
The speed of firing was four rounds in 1} minutes, and the 
number of hits made during a series of four rounds, in a target 
40 ft. long by 6 ft. high, oan 200 yards from the gun, was in 
one case 52 and in another 66. The Gatling gun, when fired 
under similar circumstances with the cartridges shown in Fig. 
2, was discharged on the first trial 73, and on the second 74 
times in 1} minutes, the number of hits on the target being in 
the one case 278 and the other 322. On a third trial, when the 
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target was placed 150 yards from the gun, the latter was dis- 
charged 101 times in 14 minutes, and the number of hits on the 
target was 691. ‘These results were greatly superior to those 
obtained by the firing of the howitzer; and, indeed, the per- 
formance of the latter at a 200-yard range was more than 
equalled by that of the Gatling gun at a range of 1000 yards. 
At the latter range the Gatling gun was fired with the solid 
bullets shown in Fig. 1, and on the first trials at a target 24 ft. 
by 6ft., 110 rounds were fired in 1 minute 23 seconds, and 49 
balls hit the target. The size of the target was then altered to 
12 ft. by 12 ft., and (the range remaining the same—1000 yards) 
into this target 50 balls were fired in one minute, the total 
number of discharges being 92. In the following trial at the 
same target the number of shots fired in one minute was 87, 
but in this case the gun was aimed at the left of the target, so 
that the number of hits in the latter was reduced to 22. 

In addition to the trials above mentioned, Capt. Baylor tested 
the capabilities of the gun for standing rough usage. The gun 
was taken to pieces, and wiped clean of oil; and three buckets of 
water were then dashed over it, and it was allowed to remain out 
of doors exposed to the weather for two nights and a day, until 
it had become very rusty. Notwithstanding this, it was fired, 
when tested, ninety-seven times in 14 minutes, one man only 
working the cran Another trial consisted in reversing a 
cartridge in the ves, and trying whether it could be com- 
P sufficiently to explode it. Considerable power was 
applied to the crank, and the result was that the ball was com- 
pressed and forced into the copper case; but no explosion 
occurred. 

Various other trials of the Gatling gun have been made by the 
United States Government, but we have not space to do more 
than allude to them here; the result has been, however, that 
the Government have given an order for one hundred of the 
guns to the Colt’s Fire-arms Manufacturing Company, of Hart- 
ford, Connecticut, U.S., by whom the weapon is now bein; 
manufactured. The hundred guns just mentioned will each o 
them have six barrels, the latter being in some of the guns 1 in. 
and in others .58in. bore. One of each of these guns has been 
Altogether the Gatling ba pears to be 

t er atli ttery gun a to be a weapon 
which, for certain mm toe as the defence of brid 
roadways, &.—possesses many advan the sinsigal <2 
which we have already stated. We have said that the aim once 
taken is not disturbed, there being no recoil; and we may add 
that, by giving a lateral-train motion to the gun as the firing is 
going on, a perfect shower of balls may be made to sweep any 
sector of a circle within its range. 
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The Editor has much satisfaction in being enabled to 
announce that he has succeeded in obtaining the aid and 
co-operation of Mr. John Bourne, C.E., as a regular 
contributor to this paper. By this arrangement he is 
induced to hope that still greater force and variety 
will be given to its articles, and also that the weight 
of the paper as an engineering authority will be in- 
creased. Mr. Bourne’s works on the steam-engine, &c., 
are so widely known, and so highly appreciated, that 
the engineering community will be prepared to receive 
the opinions promulgated upon all such subjects with 
corresponding confidence when it is known that those 
opinions have either emanated from Mr. Bourne or have 
been rectified by his judgment previous to their promul- 
gation. Mr. Bourne’s hand may be discerned in many 
of the articles which have already appeared. 








THE NAVY ESTIMATES. 

Last week, in the interregnum caused by the trans- 
lation of Sir John Pakington to the War Office, and 
the absence of Mr. Corry, who succeeds him as First 
Lord of the Admiralty, the navy estimates were moved 
by Lord H. Lennox in Parliament, and his able and 
conciliatory speech earned the approbation of all 
parties in the house, though there must have been 
many dissentients from the course of policy it marked 
out. This year the cost of maintaining the navy is 
estimated at 10,926,250/., teing over half a million 
greater than the cost of last year, which is chiefly ex- 
plained by an increased expenditure of 572,000/. for 
Iron shipbuilding, 85,850/. of which will go towards 
defraying the cost of Captain Coles’s new turret vessel, 
the Captain. Ten twin-screw. gunboats of 678 tons 
have been laid down, and there are to be four new 
swift unarmoured wooden cruisers, and two iron 
broadside armoured vessels which will have 8 in. of 
armour in the middle and 6 in. at the ends, while a 
sort of semi-turret is to be stuck on each side, carrying 
two 12-ton guns, which guns are to fire through ports 
of which the cills will be 17 ft. above the water. The 
proposed Henwood scheme of conversion is condemned 
mainly because the decks of the converted vessels 
wool. be very little above the water, and the construc- 
tion of monitors is declared to be unnecessary on the 
ground that America, when she required the aid of 
that class of vessel, was able to produce such vessels 
in a very brief time, and that as we, with our greater 
manufacturing capabilities, would be able to produce 
them still faster, there is no need to move in that di- 
rection till the emergency really comes ! 

Such are.the main outlines of the policy of the 
Admiralty on this momentous question of bringing our 
maritime defences up to that condition of efficiency 
demanded by the general march of improvement, and by 
the imperative necessity that the belligerent resources 
of a state which mainly subsists upon its maritime 
superiority shall at least not be inferior to any which 
can be brought against it. We lately insisted in these 


columns that it was indispensable to our national 
security that our maritime strength should be recruited 
by the addition to our navy—not of such makeshift 
conversions as Mr. Henwood proposes, which would 
necessarily result in the uction- of an_ inferior 
article—but of monitors built with all the aids to ex- 
cellence which contemporaneous science could supply, 
and which, both in power of gun and strength of 
armour, should be considerably in advance of every- 
thing already produced elsewhere. Seeing that 
America already possesses monitors with side armour 
14 in. thick, and cast-iron guns of 20 in. bore, we main- 
tained the necessity of producing a small number of 
monitors with side armour 18 in. thick ‘and wrought- 
iron guns of 20 in. bore, and we are fully persuaded 
that any ironclads now built with powers of offence and 
aggression sensibly inferior to.those which we have 
indicated will add little or nothing to our maritime 
power, while such trifling involves the loss of precious 
time. Never had any Admiralty a fairer opportunity of 
distinguishing themselves by adopting a Hold and in- 
telligent policy in this matter. But the decision which 
has been arrived at only shows that the ‘Admiralty is 
unequal: to the oecasion, and supplies another argu- 
ment in favour of the conclusion, fast becoming general, 
that naval men are not the right class of persons to 
preside over the construction of ships of war at all. 
Scanty science and inveterate prejudices are their lead- 
ing characteristics, and out of the rut we shall never 
get so long as they are empowered to prescribe our 
policy in this matter. Improvement can never be ex- 
pected to flow from that barren source, aid it is almost 
wholly by outsiders that any past improvement either 
in guns or ships has been wrought. When the'Ameri- 
cans had the pressure of a great emergency upon them, 
it was not in their old admirals they trusted ; but they 
called to their councils an able engineer, and he, dis- 
carding all authority derived from precedent, and 
having a ¢abula rasa on which to begin his work, pro- 
duced a structure in an incredibly short time which 
perfectly fulfilled the purposes for which it was 
designed, and has become an object of imitation by 
other nations. What Admiralty could’ have done 
this? And how few Admiralties ure capable of pro- 
fiting by the lesson even when set before their eyes ! 

We need not dwell further, however, on the short- 
comings of the Admiralty in this matter, as they 
possess no such reputation or authority as to make 
their errors difficult of belief, and no reply has been 
or can be given to the arguments on this subject 
which we have already put forth. Of the Admiralty 
it is sufficient to say that they have been weighed in 
the balance and found wanting. They have had a 
_— opportunity, and have lost it by their own 

efault. And this opportunity can never be regained ; 
for although the introduction of monitors into our 
navy is an inevitable event, it will now be carried out 
not from any spontaneous action on the part of the 
Admiralty for which they might fairly take credit, but 
from the pressure of public opinion, which will practi- 
cally take the decision out of their hands. If our 
views are wrong on any point, let them be answered ; 
if they are not wrong, but confessedly right and irre- 
futable, then we will not permit them to be shelved, 
but shall iterate them with such persistency as to com- 
pel that attention to them which, from their own 
nature, they deserve. As the leader of mechanical 
opinion in this country, this is a duty which we cannot 
evade, even if there were any reason for such evasion ; 
and the Admiralty will find that we shall thunder at 
their gates until our voice has been heard, and fair 
attention given to our representations. Do the Ad- 
miralty suppose that the small plausibilities with which 
Lord H. Lous managed to satisfy the House of 
Commons will pass current with us? Are we to be 
lulled into false security by the statement, that whereas 
in common ships of iron it is necessary to make provi- 
sion for their construction years before they are 
wanted, such provision is needless in the case of moni- 
tors, which can be produced almost the moment they 
are wanted? What practical engineer can believe 
such an absurdity as this? Yet this constitutes the 
main ground on which the proposal to add powerful 
monitors to our navy has been rejected ! 

The pelicy of the Americans as described by Lord 
H. Lennox is the policy we advocate, and the policy, 
we take leave to add, which must be followed by every 
nation which intends in the event of war to keep the 
sea. The Americans have built a number of swift 
wooden cruisers without armour, but provided. with 
heavy artillery and an adequate force to capture 
straggling merchantmen wherever they may be found. 
To bear the brunt of actual maritime war they have 
a large fleet of monitors, with such thickness of 





armour as to be impenetrable by any guns we have 





got, and with such powerful guns as to be able to deal 
with our ironclads in pretty much the same fashion as 
if they had no armour at all. Whatever number of 
our then ironclads we might prog inst such a 
flotilla could signify very little, as the shot from their 
small guns would fall harmlessly like so much hail, 
while the great shot from the monitors would break 
holes in the sides of our vessels through which a 
coach and six might drive. Nor is there the smallest 
ground for the coericlusion that monitors of the size 
that we now require, and which alone would be of 
service, could be built in “ ng -~ than the 
largest of our existing iron-clads. On the»eombrary, 
the presumption is quite the other way. -As* those 
monitors are proposed to be very swift, their engines 
and boilers would take: quite as~long, ‘and probably 
longer to construct than those of our large existing’: 
ironclads ; and as there are novelties in the construction’ 
of the hull, and armour 18 in.’ thick to be rolled, it ‘ 
would be quite unreasonable to conclude that the hulls 
of the monitors could be built more quickly than the 
hulls of existing broadside vessels of the same length 
and: breadth. The first monitor was built, no doubt, 
under the pressure of a great emergency, in one hun- 
dred days, and we in like circumstances could, no 
doubt, do as’ much. But there is a manifest limit 
beyond which the time cannot be abridged, and:whieh” 
is reached when as many men have been put upon the-- 
work by day and night as have room to work: wpon‘it. 
The ‘first ‘monitor, however, was ‘built -to’ contend, 
not with other monitors, but with broadside vessels of 
a very defective construction ; and the first monitor 
had not nearly the thickness of armour, or size of gun, 
or speed, that would now be indispensable, and she 
was a vessel only of the small size’that was then 
adequate for the combination of: the comparatively 
easy conditions which had then to be fulfilled. But 
vessels of that class would now be as useless to us as 
broadside vessels; and a vessel possessed of the 
necessary powers must be large in proportion, and 
take a correspondingly long time to-build. If, there- 
fore, it is necessaty to provide oufselves with war 
vessels. beforehand at ‘all,-then it is“as‘-necessary to 
provide. monitors as any other, provided it-is believed 
that in the event of war their services would be 
required ; and in neglecting to provide monitors on a 

und that is not only untenable but preposterous, 
the Admiralty have subjected the nation to risks which 
will never be forgiven should war break out and find 
us unprepared, while, at the same time, they have 
done their best to proclaim their incapacity through- 
out the world. 








MANCHESTER. 


To the mechanical engineer the name of Manchester 
has a significance similar, in a certain sense, to that 
which the name of Mecca has for the people of 
Mahommet’s creed. ‘ He is not a true follower of the 
“ prophet who has not been to Mecca once in his life 
“at least ;” so is the saying in the Orient; and, in 
drawing the parallel, we are tempted to say: He is 
not a true mechanical engineer who has not visited 
Manchester once in his life, who has not seen the 
monuments raised to the memory of the prophets of 
modern generations, only recently dead, and, more 
than that, who has not seen the faces of those great 
prophets still living and daily effecting marvels and 
revealing truth for the benefit of future generations. 
With the monuments raised to the dead we do not of 
course mean any special bronze memorial of James 
Watt, nor the unsightly monument of Crompton which 
ornaments the central part of Bolton, nor, indeed, the 
memorial of Richard Roberts, which ought to stand 
somewhere in Manchester, but does not stand anywhere. 
But there are one hundred and fifty thousand boilers 
in operation in Manchester and the manufacturing dis- 
trict surrounding it—we state this figure as estimated 
by Mr. Lepaiien, the chief engineer of the Boiler 
Insurance and Steam Power Company—they represent 
perhaps one million of horses’ power in‘steam-engines 
daily at work, and these we call the memorial raised by 
the town of Manchester to the name of James Watt. 
As for the monuments of Crompton and Roberts, they 
form great groups like the pyramids in the graveyards 
of Egyptian mat ay only more numerous, more valu- 
able, and more useful. Every cotton-mill, every manu- 
factory of textile machinery, is a memorial to Samuel 
Crompton and Richard Roberts. Take the largest of 
these groups—the Hartford Ironworks, Oldham— 
there are 8000 men under the command of one leading 
mind, assisted by every aid that mechanical appliances 
can give, and indebted in almost every one of the 
details of their machinery to Richard Roberts again, 
employed in carrying out the ideas of this great in- 
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ventor for the benefit of themselves, their families, and 
mankind at large. What a sight to compare with that 
of a solid chimney standing between four bronze lions ! 
It is characteristic to the engineering profession that 
the works of our great men form monuments for their 
names which no national munificence can equal. 

To pass from the memory of those gone by to those 
who make Manchester what it is at present, viz., the 
centre and metropolis of mechanical engineering, we 
need scarcely make an interruption in our cursory 
reference to the history of mechanics. Mr. William 
Fairbairn, Mr. Whitworth, Mr. Nasmyth, are fellow- 
travellers of Richard Roberts on the road of progress. 
They also are erecting monuments to their names ; and 
the great engineering establishments which bear their 
names form some of the most important items in the 
great total of Manchester manufactories, which great 
total may be considered at this moment to represent 
almost every one of the more important branches of 
mechanical engineering in the widest sense of that 
term. ‘To commence with coal-mining, the Lancashire 
coal-bed is one of the richest and most important of 
this country; its different seams are applicable to all 
the varied branches of industry, commencing with the 
most valuable of all, the cannel coal, down to the 
cheapest coal slack, which is still capable of being con- 
verted into coke of good quality, and by the assistance of 
the washing-machine can be made to yield the best 
coke required for the smelting of hematite iron of the 
highest marks. We have entered in detail into some 
interesting points connected with the coal-mining and 
iron manufacture of this district, in our recent account 
of the Wigan Coal and Iron Company. ‘The iron 
manufacture in that locality is rapidly rising. It is 
based upon an exchange of coal and ore with the 
Ulverstone district, and may thank the introduction 
of the Bessemer process for its recent prosperity and its 
excellent prospects for future success. The Bessemer 
process itself (this important element in modern engi- 
neering) has found a centre in Manchester and its 
neighbourhood. The Bolton Steel Works, the Lanca- 
shire Steel Works, the Manchester Steel and Plant 
Company, the important steel works at Crewe, and 
the Mersey Ironworks in Liverpool, form an aggre- 
gate power of production fully as great as that which 
is centred in Sheffield, and of course much greater 
than in any other part of the world, that small district 
in Prussia, on the banks of the river Ruhr, excepted. 
The foundries of Manchester, although their produc- 
tion does not reach that of the largest establishments 
in Scotland with regard to quantity, are f ully equal to 
them with regard to quality and size of individual 
castings which they are capable of producing. We have 
had occasion to mention the hydraulic ram of the hoist 
for charging the Woodward cupola at Messrs. Dobson 
and Barlow’s works, which has been cast in one piece, 
22 ft. long, standing on its end, at the Union Foundry 
in Bolton, and we have been informed that this foundry 
is laid out for casting articles of the heaviest descrip- 
tion, up to a depth of 30ft. In the Bolton Steel 
Works, the anvil of the 25-ton hammer, which has 
been cast in its place, is said to be about 200 tons in 
weight. Machine-moulding, with all its delicacy and 
beauty of form, is more developed in the Manchester 
district than in any other locality. We have heard of 
wheels 3 ft. in diameter, with teeth pitched 4 of an 
inch, #.e., about 900 in number, being moulded by 
machinery at the Hartford Works, Oldham. The 
application of machine-moulding to railway axle-boxes 
we have noticed in our description of the Ashbury 
Works. For the construction of stationary engines of 
different sizes Manchester, we believe, admits of few 
rivals. We have noticed the large blowing-engines, 
with 100in. cylinders, 12ft. stroke, made at the 
Bridgewater Foundry, Patricroft ; the pumping-engines 
for the Abbey Mills Station, and the Liverpool 
Waterworks engines, now in progress at the Union 
Foundry, Bolton; the beautifully finished rolling-mill 
engines for the Barrow Hematite Steel Works, made by 
Messrs. Hick, Hargreaves and Co.; and Messrs. Mus- 
grave and Sons’ engines at the Lancashire Steel Com- 
pany’s Works and at Barrow-in-Furness. All these and 
numbers of others, which may be counted by hundreds, 
form the vast group of engine constructions in Manches- 
ter. Engineers’ tools have had their early development, 
and still have their principal seat of manufacture, in 
this important place. One by one they have come 
into existence at the Atlas Works in their first and 
original types, have obtained their graceful shapes, the 
hollow castings of their framework, the scraped sur- 
faces of their slides, and the dead accuracy of their 
movements, at Mr. Whitworth’s works, and have then 
become standard types of form more or less closely 
imitated by every tool-maker not only in Manchester 
but all over the world. Not that we deny important 
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improvements, valuable additions, varied applications, 
and particularly that most recent step in advance, 
multiplicity of action, in engineers’ tools as iutroduced 
by other mechanical engineers; but with regard to 
those self-acting tools which are now considered as the 
common and usual sort of machines of their class, and 
having nothing peculiar in their construction—with 
regard to these, we contend that they are the copies 
from the machines first produced at the Whitworth 
works, and since then adopted as the standard type 
throughout the profession. Of specialities in tools, 
such as Messrs. Collier and Co.’s multiple drills, 
Messrs. Hetherington and Son’s new drilling-machines, 
and some new tools at work at Messrs. Parr, Curtis, and 
Madeley’s, we have had opportunities of taking notice 
some short time ago. They are only single items selected 
out of a great crowd of others, and that great crowd 
again forms only one small part of the entire mechanical 
business of Manchester. We pass to boiler construc- 
tion, and we find it developed into a branch of engi- 
neering by itself. It stands upon a higher level in 
Manchester than elsewhere, and we need only refer 
to our recent description of Mr. Adamson’s works, if 
we desire a proof for this assertion. The construc- 
tion of locomotives—and we comprise Crewe, St. 
Helen’s, &c., in the name of that manufacturing 
district generally understood under the designation of 
Manchester by mechanical engineers—shows the same 
yredominance over that of any other town as the 
yranches previously named. For railway plant we 
have now the newly established Bessemer steel 
works, making rails, axles, tyres, and other articles ; 
we have the Ashbury Works, with their large produc- 
tion of carriages and wagons; for iron bridges, the 
Fairbairn Engineering Company’s Works. Of the ma- 
chinery employed in the Bessemer process, the manu- 
facture is exclusively in the hands of Messrs. W. and 
J. Galloway and Sons and Messrs. Hick, Hargreaves, 
and Co. ‘Ihe Nasmyth and the Condie hammer, and 
almost all the rolling mills for weldless tyres, such as 
Messrs. Collier and Co.’s, Messrs. Galloway‘and Sons’, 
and Mr. Jackson’s mill, belong to the workshops of 
Manchester, and form elements of its trade. In 
wood-working machinery the production of Messrs. 
Thos. Robinson and Son, of Rochdale, is the largest of 
that class. For shipbuilding and marine engineering 
we need go no further than the Mersey; but in this 
line, and in the branch of agricultural machinery, the 
great centres of manufacture lie elsewhere, and must 
remain so in the future from natural causes.. With the 
consideration of these facts we think it sufficiently 
established that “the city of the tall chimneys” is 
more than what it used to be half a century ago “ the 
cotton metropolis ;” it is the metropolis of mechanical 
engineering. There is another important institution 
which gives to Manchester the character of a metropolis 
for manufactures, and that is the Exchange. To attend 
at the Exchange forms part of the business of a com- 
mercial engineer in Manchester, and the Exchange has 
thereby become one of the most important institutions 
for one branch of the profession. The Manchester 
Exchange forms a general place of appointment for 
all parties interested in the manufactures of that 
distriet, where every manufacturer expects to find 
every one engaged in trade at a certain hour once or 
twice in every week. To point out what saving of 
time, what enlargement of power for transacting busi- 
ness, this institution has given to the whole industrial 
population of Manchester will hardly be necessary, 
but the extraordinary aspect which the Manchester 
Exchange presents to the eye of a stranger entering 
it any Tuesday between twelve and one o’clock is 
worthy of a brief remark. There isa dense crowd, 
numbering by thousands of heads, filling the entire 
area of the large hall, which is divided longitudinally 
in three parallel passages by two rows of columns or 
pillars supporting the roof. By universal admission, 
a kind of rule seems to have been established, perhaps 
without its having ever been expressed in words. This 
rule refers to the division of the total space in the hall 
between the different branches represented there. 
One of the outer passages belongs to engineers and 
machinists ; the central part is devoted to the manu- 
facturers of textile fabrics; and the part of the hall at 
the opposite side is occupied by the mercantile part 
of the assembly, the cotton-brokers, exporters of 
goods, &c. 

A stranger entering the hall for the first time may 
recognise the side belonging to the engineers at a single 
glance. ‘Their faces, their general appearance, and 
their whole bearing are characteristic, and not to be 
mistaken. There is, of course, no possibility of know- 
ing one engineer from one merchant at first sight, but 
an assembly of, say, two hundred cugineers looks as 
different from a congregation of two hundred merchants 





as two groups of men possibly can be. Those habits 
of thought and observation, that consciousness of— 
we may say—creative power, that determination to 
succeed in spite of difficulties, which are the attributes 
of the mind of an engineer, never fail to show them- 
selves in the outward appearance of the man; they 
may be too faint for recognition in the single individual, 
but they are stamped upon an assembly of the members 
of our profession, where the marks common to the 
group come out more prominently by repetition. There 
are other things clearly visible in the appearance of the 
great crowd collected “on ’Change” which are not 
perceptible by observation of single individuals, and 
that is the state of the trade and the nature of the 
transactions afloat. Looking at the crowd from above, 
and knowing the positions which the different branches 
habitually occupy in the building, the manner in which 
the groups cluster together, and the greater or less 
speed with which thev change their positions, give 
remarkably clear indications to the practised eye. 
The Manchester Exchange is to be vebnils and very 
considerably enlarged. At a public competition of 
plans for a new Exchange building, Messrs. Mills 
and Mergatroyd, architects of Manchester, have 
gained the two first prizes, and they are now entrusted 
with the construction of the new building. There are 
some other points, with regard to which the town of 
Manchester has just commenced to take up its proper 
position as the great centre of mechanical engineering. 
A college for engineering science is to be established 
in the cotton metropolis very shortly, and the funds 
for this purpose have been raised by subscriptions 
amongst tne leading members of our profession, who 
have responded to the call with a princely munificence. 








SHOULD THE DOCKYARDS BE 
KEPT ON? 

THERE is a strong conviction pervading the public 
mind that the dockyards are nondites and extravagant 
establishments—that it is not the proper function of a 
Government to manufacture ships, any more than to 
manufacture cloth, iron, and other articles which it 
consumes, and that, although in the time of Henry 
VIIL., when the mechanical arts were too little ad- 
vanced to furnish sources of supply to the Govern- 
ment for the ships, guns, and other articles required 
for the public service, there might be good ground 
for establishing a special manufactory of those articles, 
seeing that they could not be obtained elsewhere, 
yet that this necessity has now disappeared, when 
there are great numbers of establishments throughout 
the country which build ships of war for foreign Go- 
vernments, and which are able to supply our own 
Government with quite as good an article as they can 
themselves produce, and at a much smaller cost. To 
this argument Lord H. Lennox, in the debate, last 
week, on the navy estimates, lent the sanction of his 
authority ; for so competent did he consider our private 
establishments to be for the rapid production otf ships 
of war, even of the most difficult and unusual kind, 
that he justified the omission to add monitors to our 
navy on the ground that we had so many private 
establishments which could produce such vessels 
almost at the moment they were wanted, that it was 
not necessary to build such vessels until the exigency 
requiring their services actually arose. There is no 
doubt that Lord Lennox is considerably adrift in this 
matter ; for it is not at all certain that private builders 
could or would throw aside all their other.work and 
break faith with their customers, merely to satisfy the 
demands of a Government which does not usually 
employ them, and only comes to them in its own 
selfish need. Itis further quite certain that the sup- 
position that any monitors of great size and power— 
and any others would be unavailing—could be_ pro- 
duced by the magical process Lord Lennox supposes 
is a pure delusion, whatever estimate we may form of 
the promptitude and efficiency of our private estab- 
lishments. Nevertheless, it is plain, from what Lord 
Lennox says, that it is on those private establishments 
that the Admiralty would, in any sudden emergency, 
rely, in which they are, no doubt, in a great measure, 
justified by past experience, numbers of the gunboats 
destined for the Crimea having, on such an emergency, 
been built and engined by some of our leading firms in 
a period of six weeks. If, however, it is our. private 
yards which have mainly to be resorted to in every 
emergency, and if, moreover, in ordinary times those 
yards are able to produce as good work as is turned 
out of the Government yards, and confessedly at a less 
cost, on what;plea, it will be asked, can the maintenance 
of the Government yards be defended? ‘The main 
plea, so far as we are aware, is that of affording facili- 


ties for repairs. Although it is practicable to make 
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contracts for building ships and engines, it is in most 
cases impossible to make any contract for repairing 
them, seeing that the parts have to be opened up 
before it can be known what is required to be done, 
and this opening up itself constitutes a part of the 
work, and has to be conducted in some place from 
which the vessel cannot be afterwards removed, to 
suit the convenience of any contractor, even if such 
contractor could be good. Practically, therefore, it is 
contended, repairs, if conducted by other partiés than 
the Government servants, would fall to be cha as 
days’ work, and would become a gigantic job, involv- 
ing heavier expenses than the present system. If, 
however, it is necessary that repairs should he per- 
formed by the Government itself, then it is indispen- 
sable that building should also be carried on by the 
Government, so as to keep the hands occupied when 
there are no repairs going on, and the repairs and the 
building constitute the work of the Government yards, 
and explain the necessity for their retention. 

Now, in answer to this argument, it is urged that 
some large companies, such as the Peninsular and 
Oriental Steam Company, maintain their vessels with- 
out repairing workshops or a yard at all, and that if 
repairs were charged for by private firms at their usual 
rate, or even higher, the expense resulting would be 
less than that incident to the present overgrown 
Government establishments, which make great show 
and do little work. The present Government yards, 
it is contended, are too large to make efficient super- 
vision possible, while it is a serious labour to take 
articles even from one part of the yard to another. 
Yet these yards, already too large, are being made 
larger still, and heavy expenses for new works and 
extensions are being continually incurred. The alter- 
native, moreover, it is contended, does not necessarily 
lie between getting repairs done by days’ work, and 
keeping up yards for the purpose, as it is alleged that 
it would be quite stiptloshile to enter into definite 
contracts with private firms, not merely to construct 
ships and engines for a definite price, but to uphold 
them, and execute all necessary repairs for a given 
yearly sum, properly graduated to meet periodical 
renewals of oil srs and other thorough overhauls. 
By adopting this course the whole of the Government 
dockyards in this country might, it is contended, be 
shut up or let out to contractors without any diminu- 
tion in the efficiency of the service, and with a great 
saving in the expense. 

But, besides the direct benefit of this arrangement, 
there are other benefits, it is alleged, which would be 
incidental to it. As the whole of the ships of war re- 
quired by the country would then be built in private 
yards, the Government would be practically retaining 
the services of the chief establishments of the country 
to a limited extent in ordinary times, but with an im- 
mediate power of expansion in extraordinary. The 
workmen in every one of those establishments would 
come to know how ships of war should be built, and 
instead of this knowledge being practically restricted 
to a limited dockyard craft, it would receive such ex- 
tension as greatly to reduce the difficulties of large and 
rapid production, should any sudden emergency arise. 
Then the thoughts and talent of the country would be 
enlisted in the solution of the problem how best to 
construct our ships of war, and improvement would 
follow by the same sure but silent steps by which it 
has been found to advance in our mercantile marine. 
Should this reform be resisted, we are threatened with 
one still more radical, which is to ignore the Admiralty 
altogether, and to get our battles fought and our naval 
work done wholly by contract! Such are the issues 
impending, and one thing at least is plain, that the 
Admiralty must march with the times, if they would 
not be overridden, as certainly they will not be per- 
mitted to stop the way. 

LONG STEAMERS. 

Messrs. Bispey, of Liverpool, have long had a 
passion for long steamers. - For many years their 
steamers have been much longer in proportion to their 
breadth than those of any other firm or company, and 
they have been fitted ith four or more masts carry- 
ing fore and aft sails. We suppose they find the 
peculiarity answer, as they persist in it, and have 
made a good deal of money by their vessels. 
Their last steamer, the Istrian, launched by Messrs. 
Harland and Wolff, of Belfast, on March the 9th, is 
over 400 ft. long and 37 ft. broad, being the longest 
vessel, we believe, now afloat, the Great Eastern alone 
excepted. 

There is,a manifest limit to the length of ships to 
make their resistance at any given speed a minimum, 
but we do not yet possess the elements to enable us to 
tell at what precise point the limit lies, In all vessels 





there is a certain hydrostatic resistance to be encoun- 
tered consequent on the difference in the level of the 
water at the bow and stern, caused by the vessel 
moving through it. But in the case of ordinary 
vessels of good form the consumption of power con- 
sequent thereupon is not more than one-tenth of the 
whole. It would follow from this circumstance that, 
as the rest of the power is consumed in friction, that 
form which occasions least friction must be the best: 
and if the friction on each square foot in the length of 
the vessel were the same, that vessel would have least 
friction which has least wetted surface. But there is 
no reason to conclude that the friction per square foot 
of area of bottom is the same in every part of the 
ship. On the contrary, there are woud reasons for 
concluding that the friction of a square foot of area of 
bottom near the bow is greater than that of the same 
area near the stern—the stern, in fact, being immerged 
in water which, to a greater or less extent, is moving 
with the vessel. For this reason it will be better, up 
to a certain point, to increase the length of a vessel 
rather than to increase her breadth, even though in the 
latter case with a given displacement the rubbing area 
may be less. 

Another circumstance in favour of long steamers is, 
that the film of water rubbed into motion by the bot- 
tom surrenders a good deal of its vis viva to the screw, 
if the screw is suitably applied to take advantage 
of this favourable condition. 1n ordinary screw vessels 
this is very imperfectly done, and a better result 
would be realised by the introduction of certain 
changes which it would not be difficult to prescribe. 





CAUSES OF LOSS IN THE STEAM- 
ENGINE.—No. IL. 

Ir may be objected to some part of our remarks of 
last week upon this subject, that even if it were de- 
sirable to bring the steam or water in the boiler up to 
the temperature of the furnace, that it would be im- 
possible to do so from the single fact that, if we sup- 
pose an equality of temperature to obtain, there can 

e no transmission of heat. This is sufliciently plain. 
But if it were desirable to heat the steam or water up 
to a very high temperature, the obvious course would 
be to introduce the fluid to be heated at the point 
where the smoke escaped, and as it gradually got 
warmed, it would encounter a hotter and hotter part 
of the flue until finally it reached the meridian of the 
furnace. Of course the temperature of the heated 
must always be something less than that of the heating 
substance. But it need not necessarily be very much 
less, nor is the difference in temperature actually very 
great between the steam introduced into a surface 
condenser and the water which cools it. At all events, 
there is no such difference in temperature as that 
which obtains between that of the furnace and of the 
steam, and, so far as the question of conduction is con- 
cerned, there is nothing to prevent the water or steam 
in the boiler to be heated to a far higher temperature 
than that which now obtains, if on other grounds it 
were found desirable to introduce such an innovation. 
We have seen, however, that while the main cause of 
the wasteful action of the steam-engine is the great 
difference in temperature between the furnace and 
boiler, it is impossible in practice to reduce this differ- 
ence without encountering other evils which in reality 
prohibit any change. 

Besides this, however, there is some loss in the steam- 
engine caused by the necessity of overcoming the 
cohesion of the water, and this loss will be greatest in 
the case of engines fitted with surface condensers. The 
molecular attraction of the particles of water for one 
another is very considerable, and, in the case of water 
well purged of air by boiling, it is reckoned that this 
cohesion is only’overcome by a pressure equal to three 
atmospheres. If particles of sand, or iron, or chips of 
wood be introduced into a clean glass flask of water, 
which is then put to the boil by a lamp placed beneath, 
the cohesive attraction of the pasticlie of the water 
for these foreign particles being less than that of the 
particles of water for one another, it will follow that 
the steam will be generated mainly in contact with the 
foreign particles, and will indeed appear as if it came 
out of them, and those part icles will be ballooned to 
the surface by the adhering steam, and may there be 
collected, as they will subside in any pan or vessel of 
tranquil water placed near the surface, and be from 
thence ejected to the exterior of the vessel, if desired. 
This is the principle of the collecting vessels formerly 
introduced pretty widely both into land and marine 
boilers by Mr. Armstrong, but since superseded by the 
plan, of blowing off from the surface, and subsequently 
by the introduction of surface condensers. In engines 
using surface condensers, the water returned to the 
boiler is more effectually cleared of air than in the case 





of engines using common condensers, and hence the 
cohesive force of the water will be greater in that case. 

Now, seeing that in a steam-engine we cannot heat 
the water or the steam to a much higher temperature 
than we now do, and that there is an enormous loss 
from this cayse, and also a loss from having to over- 
come the cohesion of the water, it behoves us to 
inquire if there is any other mode of using the coals 
whereby a more economical result could be obtained. 
Electro-motive engines have often been proposed and 
tried for the generation of power, and the only objec- 
tion to them is that they are necessarily more expen- 
sive than the steam-engine as it at present exists; for 
a pound of zine is vastly more expensive than a pound 
of coal, and it will only generate half the power. Gal- 
vanism, however, acts with much less proportionate 
loss in an electro-motive engine than heat does in 
a steam engine, and if we were only able to construct 
a carbon battery, whereby galvanism instead of heat 
would be generated by coal, an electro-motive engine 
would be an economical instrument. But, failing this, 
the only resource is to fall back upon high tempera- 
tures, and to use sucha vehicle for the application of 
the heat as will satisfy the conditions which have to be 
observed. And first we must dismiss the cylinder 
and piston. We could not reconcile the use of them 
with the employment of a high temperature. There is 
no special virtue, we may add, in the use of a cylinder 
and piston, but convenience; and those expedients may 
reasonably be discarded whenever ‘it can be made to 
appear that an important purpose will be served 
thereby. 

The whole power developed by a steam-engine is de- 
rived from the transformation of so much heat into its 
equivalent of power. The machine does nothing to- 
wards the creation of this power, but is a mere instru- 
ment for effecting the transformation. It signifies no- 
thing so far as the principle of the transformation is 
concerned, what vehicle we employ for the heat to act 
upon. It may be water, or air, or iron, or anything 
i. and the result will be the same if the extremes of 
temperature are the same. Instead of steam then, to 
work an engine, we may if we choose, use air, and the 
substitution of air for steam has this advantage, that 
it will enable us to use higher temperatures, and will 
also obviate the consequent on the necessity of over- 
coming the cohesive attraction of the particles of water 
which are raised into steam. No good mode, however, 
of deriving power from very hot air has yet been 
brought into use. This is a problem now pressing for 
a solution, and when it is resolved we may expect to 
see the steam-engine in a great measure superseded 
and the hot-air engine taking its place. The other 
alternative is the discovery of a of wom battery, such 
as in the animal economy we find already to exist. 
The carbon consumed by an animal is transformed into 
power equally as in a steam-engine. But unlike the 
case of the steam-engine the transformation is effected 
at a low temperature and with little waste. 


STEPHENSON’S LOCOMOTIVE AT THE 
PARIS EXHIBITION. 

Messrs. Ronerr STEPHENSON AND Co., of Newcastle-on- 
Tyne, have sent to the Paris Exhibition one of a number of pas- 
senger locomotives which they are building for the Egyptian 
State Railways, the particular engine semt being the 2012th turned 
out by the firm, and being exhibited by the special permission of 
the Viceroy of Egypt. It is an inside-cylinder engine, with 
single driving wheels, the cylinders being 16 in. in diameter, with 
22 in. stroke, and being placed 2ft. 6in. apart from centre 
to centre. The leading and trailing wheels are 3ft. 9 in. 
and the driving wheels 6 ft. Gin. in diameter, and the 
total wheel base is 15 ft. 8in., the driving wheels being 
midway between the leading and trailing wheels. The boiler, 
which is intended to be worked at the high pressure of 180 Ib, 
per square inch, has welded longitudinal and_butt-jointed tran- 
verse joints, double rivetted, fand with outside covering-strips. 
The centre line of the barrel is 6 ft. 8in. above rail level. The 
boiler contains 161 tubes, 11 ft. 4in. long between tubeplates, 
2 in. in diameter outside, and Nos. 12 and 14 wire gauge thick. 
The tube surface is 955 square feet, and the firebox surtace 
83 square feet, making 1038 square feet of heating surface in 
all. The length of the firegrate is 4 ft., and its width 3 ft. 6in., 
its area being thus 14 square feet. ‘The crown of the firebox is 
about 4 ft. 11 in. above the grate. With 25 in. of water above 
the erown of the firebox, the boiler carries 50 ewt. of water, and 
the capacity of the steam space is 51 cubic feet. Tke total 
weight of the engine when empty is 27 tons, and when in work- 
ing order 30 tons, this latter weight being distributed on the 
different axles, as follows: leading wheels 9% tons, driving 
wheels 134 tons, and trailing wheels 7 tons. The spring 
links, however, are fitted with adjusting screws, so that the 
distribution above given could be varied to some extent, if desired. 





Roap RoLiERs.—Messrs. Aveling and Porter are abont to 
make a steam road-roller of 22 tons weight for Liverpool. It is 
to be the same ‘as’ that now working in Hyde Park, viz., a 
12-horse traction engine, with its driving wheels weighted, each, 
to between five and six tons. Nearly twenty applications have 
been made to the same makers from other corporations relative 
to the supply of similar engines. 
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HORIZONTAL ENGINE WITH BALANCED VALVES. 


CONSTRUCTED BY M. SCHWARTZKOPF, ENGINEER, BERLIN. 
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Tue above illustrations show the arrangement of a horizontal 
high-pressure engine constructed by Mr. Schwarzkopf, in 
Berlin, for working a horizontal blowing cylinder for a blast 
furnace. The blowing cylinder is placed in a line with the 
steam cylinder, and the blowing piston worked direct from the 
steam piston-rod. The valve is worked from an eccentric 
which is constructed in «a peculiar manner for allowing of 
variability of expansion and of reversing the engine. The de- 
tails of this eccentric are shown in Figs. 3,4, and 5. The fly- 
wheel shaft carries a disc (a), represented by itself in Fig. 4, 
which is fitted with a straight slide, upon which the eccentric (5) 
is mounted, and which can be traversed by means of a screw (m). 
The eccentric is guided by two pins (nn) sliding in correspond- 
ing slots on the disc (a). It has a large slot in the centre, 
which allows the fly-wheel shaft to pass, so that the eccentric can 
be set into any required position by means of the screw(m), and 
the throw may be altered accordingly. The movement of the 
eccentric in this manner not only alters the travel of the valve, 
but it also affects the lead, and by being carried beyond one-half 
of the range allowed for this movement the reversing of the 
engine can be effected. It is, of course, necessary to unscrew 
the nuts which hold the two bolts (nn) before any change in 
the action of the eccentric can be brought about, so that the 
process of changing the rate of expansion or of reversing the 
engine is less convenient in practice than may be desired in the 
generality of cases. By disconnecting the rod (r), Fig. 1, the 
valve can be worked by hand, by means of the lever (p). 


THE GREAT EASTERN STEAMSHIP. 

Since the return of the great ship to the Mersey, after suc- 
cessfully laying the Atlantic cable, she has andergone a thorough 
overhaul, and her cabins are now so enlarged and im ed 
that, but for her vast dimensions, the Great Eastern would hardly 
be known. All the fittings required for the cable expedition 
have been removed, and her screw boilers have been replaced by 
new ones ly designed by Mr. Beckwith, the chief engi- 
neer, who superintended the whole of the repairs. Pre- 
vious to these repairs being commenced, the big ship was, 
during one of the January spring tides, placed upon a gridiron 
8 -_ made for her on the beach, about a quarter of a mile 
line ew iw on the Birkenhead side of the Mersey, and her 
bottom thoroughly scraped by hand, and painted first with a 
coat of red oxide of iron paint, and then covered with McInnes’s 
tent composition. A few defective plates were also removed. 
The new screw boilers have been tested, and proved to be 
thoroughly satisfactory. They will generate considerably more 
steam than the old ones, and thus increase the power of the 
i During the overhauling of the engines towards the 

of January, just before beaching, a very serious crack 

was discovered in one of the j of the intermediate 
paddie-shaft. It extended for about one-third of the cir- 





cumference, and was visible at the bottom of a jin. hole | 
drilled to a depth of 13in. Of course, with such a flaw 
it would have been very unsatisfactory to leave the shaft 
in, and yet what could be done? The old cranked shaft took 
some six months in forging, and the ship was to sail on the 20th 
of March. But, however, Messrs. George Forrester boidly took 
the bull by the horns, and contracted to have a new shaft in, 
and everything connected, in seven weeks, then obtained per- 
mission to work the pumps by means of eccentrics, and thus en- 
sured the shaft being of better workmanship and saved time. They 
sent an order to the Mersey Steel and Iron Works Company for 
the forging on a Monday, and on the Saturday week following, i.e., 
on the twelfth day, itjwas delivered at Vauxhall Foundry, one of 
the finest specimens of wrought iron ever seen. It measured 
about 2 ft. Gin. diameter and 21 tons ih the rough. And, to 
the credit of the manufacturers be it said, that when turned and 
finished there was not a speck or flaw té be seen. Messrs. 
George Forrester put it at once in their large lathe, and on the 
Thursday —— that is to say, in five days, it was finished. 
This great dispatch was owing in a great measure to the facility 
afforded by their lathe. There are four slide-rests, so that the 
turner had a tool cutting at each side, at each end. This 
lathe is, we believe, the largest inthe world. The castings of it 
weigh 100 tons: it has 40 speeds. The face-plate is 12 ft. in 
diameter ; and the lathe will take a piece of that diameter for a 
length of 36 ft. Or, if advantage is taken of the gap, it will take 
in a job 24 ft. in diameter, with a thickness of 6 ft. from the face- 

late. The eccentrics for working the air-pumps are 7 ft. 10 in. 
in diameter, with a throw of 2 ft. 54 in., giving the buckets a 
stroke of 4 ft. 11 in. 

The lifting out of the old cracked shaft, which weighed, with 
engine cranks, close upon 38 tons, and the getting it over the 
ship’s side while the ship was afloat (and bad weather pre- 
vailed all the time), was a work of no ordinary difficulty, and we 
are happy to say it was accomplished without a single accident. 
A set of four sheave blocks was made specially for the job, 
and rove with 1 in. chain, and the motive power was obtained 
from the ship’s powerful steam capstan. Amongst other special 
appliances called forth, we may mention a small cupola furnace, 
which was put up on the ship’s deck, in which to melt metal 
to pour round the large eyes of the cranks, for the purpose of 
expanding and loosening them. The haulage power of the big 
ship has been increased by the addition of two powerful steam 
winches, the manufacture of which Messrs. Forrester entrusted 
to Messrs. James Taylor and Co., of Birkenhead. These 
were constructed specially for lifting the shaft. The 
chain blocks were attached to the centre of the shaft 
and worked by the capstan, and two sets of twenty- 
ton blocks, with rope falls, were attached one to each end, and 
worked by the new steam winches, which were made with slow 
_ for this special purpose. The engine cranks were taken 
off on board to reduce the weight of the mass to be lowered over 





the side. The shaft, with its cranks, &c., weighing 38 tons, was 
suspended from one end from a sling attached to one of the large 
iron masts, which was specially braced for the occasion; a 
moulding was then built round the lower crank, and over 2 tons 
of molten iron poured round the eye of the crank, which soon 
expanded sufficiently to allow of its easy removal. 

The shaft had then to be turned the other end up, and by the 
same process the remaining crank was also removed. The 
cupola, with its portable engine and fan, was then cleared away 
to make room for the new shaft. The cranks were put on at 
the foundry, and the new shaft, weighing about 30 tons with 
the cranks, was then placed on one of the flats which had been 
in use for carrying portions of the boilers on board; and on 
Tuesday, the 12th inst., while blowing a full gale from N.E., it 
was taken to the ship, but could not land at the ship. The flat 
lay at a quay wall all night, and in the morning, the weather 
having moderated, it was successfully got on board, and placed 
in its bearings on Friday. The shaft was lifted again to fit the 
journals carefully to the bearings. Very little fitting was 
needed ; and on Monday, while our reporter was on board, the 
large eccentrics were being put on the shaft. So determined 
have the owners been to start on the 20th, that it was not until 
Friday, the 15th, that they consented to postpone the date of 
sailing to the 23rd. Our reporter will visit the vessel again 
before she leaves, and as she will then be on the eve of her de- 

rture, we will be in a better position to give our readers an 
idea of the Great Eastern as she is. The work executed has 
been carried out with great dispatch, and of course at great ex- 
pense. George Forrester and Co., VauxhaJl Foundry, Liver- 
pool, are the contractors for the whole of the work, and they 
employ the Liverpool Shipbuilding Company (where George 
Forrester and Co. have 20,0002 shares, and are prey | 
directors) and W. A. Potter and Co. to do the cabin work an 
to construct the gridiron. The work on the hull, and the re- 
pairs of the webs of the cells were all done by Georye Forrester 
and Co., under the direction of Mr. Beckwith, who has through- 
out acted as sole directing engineer for the repairs and boilers. 

The beaching of the ship has been under the engineering 
direction of Mr. Beardmore, who was associated with Mr. 
Brunel throughout the construction of the Great Eastern, and 
is still retained by the new company. 

The lifting of the large sbafts out and in has been carefully 
watched by Captain Sir James Anderson personally, and the 
actual operations have been, under Captain Anderson, in the 
hands of Mr. Welsh, the chief officer, to whom especially is due 
the credit of the successful, expeditious, and safe execution of 
the heavy lifts. 

Amongst the alterations we notice an elaborate machine for 
steering " steam; this has been constructed, to Captain Sir 
James Anderson’s requirements, by George Forrester and Co., 
and appears to possess some merit, but it has not. been tried 
yet; a screw steam launch, &c. &c. 
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BALANCED SLIDE-VALVES. 


DESIGNED AND PATENTED BY MR, ROBERT WILSON,ZPATRICROFT. 
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Fiaures 1 and 2 of the annexed engravings represent 
different modifications of the balanced slide-valves patented by 
Mr. Robert Wilson, of Patricroft, as applied by him to vertical 
steam cylinders. ‘Ihe principle upon which these valves are con- 
structed is the covering of the back of the slide-valve (a) (see plan, 
Fig. 1) with a back gies, which is supported upon the bottom of 
the valve chest, soas to form a square box within which the valve 
is moved. The surfaces are made a mechanical fit on both sides 
of the valve, so that the latter is steam-tight both on the valve 
face and on the back plate. pager to each port on the face, 
the back plate is provided with a recess of exactly similar size 
and shape. In the modification shown in Fig. 1, these recesses 
are of very small depth (see mm m, in Fig. 1, vertical section), 
and are connected with the steam-ports below by means of very 
thin tubular passages, which go through the body of the valve 
(nnn), indicated by dotted lines in the section. By these means 
there is a constant communication maintained between each 
steam-port and the corresponding false port, or recess, in the back 
plate, and a perfect equality of pressure in both spaces is the 
consequence. The slide-valve, with its central opening, establishes 
the communication between the exhaust port and its correspond- 
ing recess, and in any position in which the valve uncovers one 
port wholly or partly, the corresponding recess is acted upon 
precisely in the same manner. The pressure upon all parts of this 
valve is, therefore, perfectly balanced in all positions of the latter. 
The back plate is held down upon the valve seat by means of 
a spring in order to prevent its shaking when no steam is 
admitted, and a pair of set screws serve for adjusting the 
back plate in its position opposite_to the ports. Fig. 1 repre- 
sents the valve applied to a vertical cylinder; and itself placed in a 
vertical position. It is suspended by the va" ~od ; and under steam 
pressure part of its own weight is balanced by the pressure due to 
the steam upon the area corresponding to the cross section of the 
valve spindle. Fig. 2 shows an improvement upon this principle, 
patented by Mr. Wilson. The slid -valve is only one-half of the 
width of the steam-ports, which are covered over by a ‘bridge 
forming a kind of hollow back-plate instead of the solid plate in 
Fig. 1. The back-plate contairis in this instance three effective 
steam-ports, instead of the sham ports existing in the form shown 
in Fig. 1, and the ports in the back-plate lead to the steam pas- 
sages by the side of the slide-valve, as indicated by the arrows 
in plan. This valve also is balanced absolutely, as all steam- 
ports are situated exactly opposite each other, are of equal size 
and shape, and are in direct communication with each other. 
The valve in this arrangement has only one-half the area which 
would be required by an ordinary valve, or one of the construc- 
tion shown in Fig. 1, for the same size of steam-passages. When 
these valves are applied to horizontal cylinders, taey are moved 
in horizontal lines, and are suspended upon a valve-spindle 
passing through stuffing-boxes at the opposite ends of the valve- 
chest. It is an indispensable precaution to work these valves in 
such positions only as will not allow the weight of the valve to 
be thrown upon either of its scraped faces, otherwise the weight 
of the valve itself would cause a sufficient pressure between the 
sliding surfaces to produce abrasion, and the valves would work 
themselves loose in a very short time. In the position just 
mentioned, the weight is carried by the two stuffing-boxes, and 
the latter may wear out in time, so as to bring the valve slightly 
lower than originally fitted ; but this will cause no pressure nor 
abrasion on the working faces, while the same wear would be 
fatal to this valve if placed so as to work on its face. 
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BLACKWALL ROCK AND ITS LESSONS. 


Tuere is a part of the river Thames immediately 
above Blackwall Stairs, and below the entrance to the 
West India Docks, where an eddy of the stream ac- 
cumulates a shoal through which some agglutinating 
springs rise that convert the sand into rock, which has 
occasionally to be blasted. In 1838, when the vessels 
of the Peninsular Steam Company sailed from Black- 
wall, this rock attracted Mr. Bourne’s attention, as it 
incommoded the vessels with which he was then con- 
cerned; and having observed the nature of the 

henomenon, he saw that it might be artificially 
imitated with advantage in certain difficult engineering 
works, and he treasured up the recollection in his 
memory for future guidance. 

In 1847, Mr. Bourne went to India with Sir Mac- 
donald Stephenson, as one of the engineers of the East 
India Railway, and among the works which had to be 
constructed was a bridge over the river Soane, in 
length nearly equal to the Blackwall Railway, and with 
a foundation of quicksand as deep as borings had ex- 
tended. Here it appeared to Mr. Bourne was a case 
for the application of the lesson he had learned from 
Blackwall, and he at once proposed to surmount the 
difficulty of foundations by converting the quicksand 
into rock to such an extent as would give the neces- 
sary stability to the superstructure. A hill of iron 
pyrites lay near at hand, and Mr, Bourne proposed to 
sink perforated pipes into the quicksand, and to inject 
into it through them a sufficient quantity of iron water 
to stick together the whole mass. Here would be an 
artificial production of rock, imitating its natural pro- 
duction at Blackwall. 

In 1848 the progress of the East India Railway was 
arrested by financial difficulties, and, when the work 
was eventually resumed, the direction of the line was 
altered so as to proceed up the valley of the Ganges, 
instead of adopting the line of the trunk-road, as the 
Government commission had recommended. The 
Soane, consequently was not crossed eventually at the 
place originally proposed, but much lower down, and 
the foundations were obtained by sinking wells in the 
way usually adopted in Indian works. As executed, 
the Saone bridge is the — bridge in the world, 
that of the St. Lawrence alone excepted, and it has 
been constructed by Mr. Turnbull in a most efficient 
and successful manner, and constitutes a great monu- 
ment of his engineering ability. But the difficulties of 
the work would have been lessened and its cost reduced, 
if the foundations had been laid upon artificial rock, 


as Mr. Bourne had some years before-proposed. We 
have no doubt that this resource will hereafter become 
a valuable feature in engineering, as it enables us to 
reduce enormously the cost and duficulty of construct- 
ing secure foundations in treacherous ground. 








CONTINENTAL TELEGRAPHS. 


THE system of ae in Belgium has been under 
the control of the Government since the year 1850 
The total length of lines now in working order is 2000 
miles, the length of the wires used 5395 miles 
exclusive of those worked only by the railway companies, 
There are 307 telegraph offices open for public use, and many 
others are provided, called “offices of deposit,” at which person s 
may leave and pay for messages. From the year 1850 to 1862 
the tariff was 1}f. for any ordinary message of twenty words, 
which charge must, as now, be paid in stamps, or written on 
—- paper. In 1862 the charge was reduced to 1f., at 
which it remained until 1865, when a reduction to half-a-frane 
was made, that being the present scale, All messages may be 
sent either direct from the nearest telegraph office, or, 
nearer to the sender, from any of the fice of deposit 
The messages are delivered free of charge to all places within 
a range of one mile.and a quarter from the receiving-o 

A tariff of 1f. also exists for what are classed as “ extra- 
ordinary” telegrams, the senders of which claim the right to 
have the receiver followed up to any place. other than that 
indicated in the message, and also 1) power of having 
copies of the telegram forwarded to any: number of persons 
at the rate of half a franc for each copy. The sender of a tele- 
gram can claim the charge for a message if by the fault of the 
office the telegram does not reach its destination, if it fails to do 
SO as Se | as if it had been sent by post, or if incomprehen- 
sibly worded."It appears, however, that the amount of claims for 
restitution is very small indeed, great care being taken by the 
officials to avoid all possible sources of error. The reduction 
of the tariff was eminently successful ; for whereas, in 1860, 
80,000 inland telegrams were sent, a total of 332,700 was 
reached in 1865, and the returns for the first six months of last 
year show a still greater corresponding increase. It is also an 
important fact to note that, whereas in 1860 the proportion of 
telegrams to letters was 1 in 218, a reduction to 1 in 48 ob- 
tained in 1865, thus showing that the former had increased in 
number at the expense of the latter. The Swiss system of 
telegraphs, like that of Belgium, is wholly under the control of 
the State, exclusive of certain wires employed in the service of 
the railways. The Swiss system now includes 2,130 miles of 
line, and 3,717 of wire. It has 388 instruments, and 252 offices 
were at the end of the year 1865 open for the receipt and trans- 
mission of telegrams, besides 28 so-called offices of deposit. 
It is found that nearly. 14 miles of telegraphic line exist 
in Switzerland to every 100 square miles of country, 
and that there is one telegraphic office for every 10,000 
persons. A most important feature in this system is the 
arrangement between postal and telegraphic authorities. 
by which money orders may be sent by telegraph instead ot 
post. An uniform charge of a franc is made for every inland 
Swiss telegram, each addition thereto of ten words or under 
costing an extra quarter of a franc. A free delivery is made 
within three-fourths of a mile of the receiving-office. If beyond 
that distance, the message may be sent post free or by special 
messenger, at a charge of half a franc for a mile and a half. 
The telegraphic system, as thus conducted, has been found to 
work as well in Switzerland as in Belgium, and, indeed, the 
former country shows a larger proportion of telegrams to letters 
than the latter. The number of inland messages sent in 
Switzerland during the year 1854 was 109,600, and in 1865 a 
total of more than 364,000 was obtained, which produced a sum 
of 381,378 francs. In the former year the proportion of telegrams 
to letters was one to 125, and in the latter year but one to 69. 
It is fairly probable that this great increase of telegrams at the 
expense of letters is due to the natural conformation of the 
country, which renders all postal arrangements necessaril 
slower thanthose in Belgium, and so increase the advantages o' 
telegraphic communication. 








Tue Istanp or Meretin.—The Gazelle, corvette of the 
roya ]Prussian navy, has received orders to proceed to Smyrna 
to render assistance to Prussian subjects and protégés who may 
wish to quit the island of Metelin, which has been recently de- 
solated by an earthquake 
Tue Encore Drivers’ Srrixe.—lt is now believed that 
concessions will be made by both the railway companies and the 
men, and that no general strike wili take placc. It is certain 
that the engine-drivers’ memorial will not be adopted by any 
—- “as a whole.” 

HE BENEVOLENT Funp oF THE INsTITUTION oF CIVIL 
ENnGingErs.—The funded moneys of this fund now stand a 
22,6002. The annual subscriptions, dividends, and interest for 
1866 amounted to 1690/. Assistance was given during the 
same time to six cases, to the amount of 960/. The trustees ot 
the fund are now Mr. McClean, Mr. Fowler, and Mr. Hawk- 
shaw, Sir Morton Peto and Mr. Brassey having tendered their 
resignations. 

INTERNATIONAL Exutsitions.—The following statistics of 
the great International Exhibitions in London and Paris have 
been recently published. The London Exhibition of 1851 con- 
tained an area of 71,000 square yards, and cost 7,500,000 
francs; that of 1855, in Paris, contained 115,000 square yards , 
and cost 11,000,000 francs; that of 1862, in London, contained 
120,000 square yards, and cost 15,000,000 francs; and the 
Paris Exhibition of this year will occupy an area of 146,588 
square yards, and is expected to cost about 20,000,000 francs. 

Tue Sniper Rirve.—At the meeting of the National Rifle 
Association, the Duke of Cambridge said that ‘‘ no imputation ’ 
rested on the Snider rifle or converted Enfield. It had proved 
itself a better weapon than the unconverted Enfield, and he had 





no hesitation in saying that the Snider was better than any arm 
possessed by the army of any other nation. 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated with the past year, and the year 
1866 should be given in ordering them, at the 
annexed prices, from the Great Seal Patent Office, 
Chancery-lane. 

(No. 1802, 1s. 4d.) John Elder, of Glasgow, 
patents improvements in the construction and arrange- 
ment of double-cylinder marine engines. According | 
to these plans, only one high-pressure and one low- | 
mg cylinder are employed, the piston-rod of the | 
atter being fitted with guides, connecting-rod, &e., | 


} 





and the former being an oscillating cylinder, having 
its piston-rod coupled to the same crank as that of the 
other cylinder. The two cylinders are arranged at a 
convenient angle to each other, and the steam from 
the high-pressure cylinder is exhausted into an inter- | 
mediate receiver, which may be simply an enlarged | 
passage between the two cylinders, or may constitute 
a jacket surrounding either of the cylinders. In some 
cases the steam may be reheated or superheated in the 
intermediate receiver. | 

(No. 1803, 10d.) William Baines, of Soho, Smeth- | 
wick, patents making telegraph or signal posts of | 
rolled iron of cruciform and other sections, the iron 
for the posts of cruciform section being rolled in sheets | 
of sufficient width to form several posts, and being | 
then divided so that the main web tapers from the 
top to the bottom of the posts formed. The sections | 
and methods of combining the plates patented are | 
very numerous. 

(No. 1811, 8d.) James Howard and Edward | 
Tenney Bousfield, of Bedford, patent the water-tube | 
boiler which we illustrated and fully described in a} 


of charging, and the gases formed in it are conducted 
to the tuyeres of the ore furnace, just before reaching 
which they are mixed with either hot or cold air 
supplied under pressure. In some cases, also, it is 
proposed to place above the tuyeres just mentioned 
another, through which hydrogen, mixed with a quan- 
tity of atmospheric air insufficient to produce complete 
combustion, can be introduced into the ore furnace. 
It is stated that by regulating the proportionate 
quantities of gas and air admitted the a oe om of the 
iron can be effected, and, instead of cast iron, steel or 
metal of an intermediate quality between cast and 
wrought iron obtained. 

(No. 1824, 10d.) William Naylor, of Lorn-terrace, 
Mildmay-park, patents the application to steam-engines 
of two sets of piston-valves, working in separate cham- 
bers and driven by separate eccentrics, or other means, 
the two valve-chambers being so connected with each 


| other and with the steam cylinder, that the two piston- 


valves act in a similar manner to the double slide-valves 
sometimes used, and a sharp cut-off and free release of 
the steam is obtained. 

(No. 1827, 4d.) William Glassford Walker and 
Robert Frazer Smith, of Kilmarnock, patent making 
illuminating gas by saturating peat—or other porous 
material which is itself capable of yielding gas on the 
application of heat—with shale oi or other mineral 
hydrocarbon, and then treating it in a retort in the 
usual way. Ltis stated that ordinary air-dried peat, con- 
taining 30 per cent. of water, will absorb 50 per cent. 
of its weight of oil, and that, when charged, it may be 
stacked without any appreciable loss of the oily matter. 
One ton, or 240 gallons of shale oil, and twg tons of 
peat, are said to produce 61,000 cubic feet of gas, or 





THE ALLEN ENGINE. 


To tHe Eptror or ENGINEERING. 


Sm,—I beg to be allowed to correct an error in the article on 
the “ Allen Engine” in your number of 8th inst.; which appears 
to me to be of a nature to affect injuriously the reputation 
of the engine. 

The article states “that the engine, as now made at these 
“ works, is as different from what was known under that name 
“a few years ago, exhibited in 1862, and described in many 
‘* publications at that time, as was the original ‘ Allen’ engine 
“from any other type of high-pressure engine brought out 
“ before.” 

Permit me to assure you that this is not the ease; that, in 
fact, the engine has not been altered ina single essential or 
characteristic feature from the one shown and rewarded in the 
Exhibition of 1862. 

In almost all the details of construction, however, improve- 
ments suggested by experience have been made, and equilibrium 
valves designed by Mr. Allen, which have the same peculiar 
movements, and open the same number of passages, have been 
successfully applied; but, with these exceptions, none of the 
striking features which individualised the Allen engine shown 
in 1862 have been altered or abandoned. 

Lam, Sir, your obedient Servant, 
Cuas, T. Porter. 

44, Chorlton-street, Portland-street, 

Manchester, March 12, 1867, 








BAKER’S PATENT ANTI-INCRUSTATOR. 
To THe Eprror or ENGINEERING. 

Srtr,—Your publication of the 8th inst..contains, under the 
heading “‘ The Magnetic Anti-Incrustator,” an extract from the 
letter of an American correspondent, asto which I crave the in- 
dulgence of a small portion of your space. 

And first, as to the title under which your correspondent’s re- 
marks appear. 
correspondence in your paper, that his letter refers to the inven- 
tion (first used in America) which is the subject of my patent. 


recent number of this journal (vide pages 57 and 181 | an average of about 20,000 cubic feet per ton of the | I would point out, however, that this is not the title of my in- 


of the present volume). 

(No. 1812, 10d.) Edward MeNally, of Manchester, | 
patents improvements in machinery for grinding and | 
polishing circular saws and other articles. The saw 
to be ground is placed between a pair of grindstones, 
which can be adjusted to any required distance apart 


by means of right and left handed screws, and it has at | this are placed two frames each carrying a short rail | 


the same time a rotary and reciprocating motion given 
to it. The patent also includes the application of | 


mixture. 

(No. 1830, 10d.) Joseph Ward, of Gorton, anc 
Joseph Smales, of Leeds, patent apparatus for facilita- 
ting the adjustment and testing of the working parts 
of locomotive engines. 


vention, and I do so lest by my silence it might be supposed that 


1 | L adopt the theory (apparently involved in the use of this title) 


that magnetism is the sole or principal agency in the operation of 
the apparatus. 
As to the substance of your correspondent’s remarks, I have 


A pit is formed across under | no reason to suppose that he is actuated by any sinister motives, 


the line of rails on which the engine is placed, and in | and L have no doubt he believes the facts related to him to be as 


which is in line with one of the main rails. The out- 
sides of these short rails are recessed, and in the re- 


he states them. 

I am, however, familiar with the operation of the company 
which has been formed in America to work the patent there, 
and out of the thousands of apparatuses fixed by them, I know 


elastie or yielding bearings to the spindles of grind-| cesses are placed disc wheels which can be raised or | of no instance in which such a failure as your correspondent in- 


stones or polished wheels, as well as a self-adjusting | 
bed for holding file blanks, and an arrangement of 
levers for maintaining an uniform contact between the | 
grindstones and the articles to be ground. 

(No. 1813, 10d.) George William Hawksley, Mat- | 
thew Wild, and Joseph Astbury, of Sheffield, patent | 
enclosing furnaces for puddiing and other purposes | 
within a steam-boiler or water-casing. In the case of | 
a puddling furnace, the arrangement proposed resembles | 
a Cornish boiler with a large internal flue, the pud- 
dling furnace being arranged in this flue, and access 
to the metal behind the bridge being gained by a short | 
branch flue leading from the main flue to the side of | 
the boiler. 

(No. 1816, 8d.) George Haseltine, of Southampton- 
buildings, patents, as the agent of William Judson 
Clark, of Southington, U.S., methods of making bolts | 
with angular or “ square” necks from round bars, the 
** square” or angular portions of the bolts having hol- 
low sides, so that their sectional area is the same as 
that of the cylindrical portions. | 

(No. 1819, 10d.) William Hobbs, of Pancras-lane, 
patents forming ordnance of a central tube, or core | 


being surrounded in front of, and behind, the trunnion. | 
piece by strengthening rings or sections, which it is | 
intended should be removed when the gun is being 
transported from place to place. The muzzle-ring 
and cascable are screwed to the central tube, so as to 
keep the other rings—which are made with recessed | 
joints—in place. 

(No. 1820, ls. 4d.) Charles Edward Austin, of | 
7, Broad Sanctuary, patents applying to sewers cham- | 
bers, each containing a box or tank enclosing a filter, 
filled with deodorising and filtering materials, the 
sewage being made to flow through these filters, which | 
are to detain the solid matters and allow the fluid portion | 
of the sewage to escape. Arrangements are provided | 
for withdrawing the filters when charged, it being in- | 
tended to employ for manure the solid matters de- | 
posited in them. 

(No. 1823, 10d.) Jules Nicolas Furnel, of Fau- 
bourg St. Pierre, Nancy, patents a method of manu- 
facturing iron. According to this plan, the ore, mixed | 
with the necessary fluxes and a small proportion of 
coke. or coal, is fed into one furnace, whilst the main | 
bnik of the fael—which, it is stated, may consist of | 
inferior coals, peat, or bituminous schists—is placed in 
another, which has the form of a small blast furnace. 
The mouth of this furnace is closed between the times 


made in one op with the trunnion-picce, the tube | 


lowered, so as to be either above or below the rail 
level. ‘the driving wheels of the engine are placed 
over these disc wheels, and the latter, being raised, 
lift the driving wheels clear of the rails, and enable 
them to be turned round, the dise wheels being pro- 
vided with gearing so that they may be employed to 
rotate the driving wheels by friction. 

(No. 1842, 10d.) Robert Roger, of Stockton-on- 
Tees, patents making the central pillar of travelling 
cranes hollow, and transmitting the power from the 


}engine on the swinging portion of the crane to the 


gearing by which a travelling motion is given to the 
carriage by means of a shaft passing through this hol- 
low pillar. If a separate engine is employed to work 
the traversing motion, it may be supplied with steam 
from the boiler of the upper engine, though led down 
through the hollow pillar. 


THE CHANNEL RAILWAY. 
To rue Eprror or ENGINEERING. 

S1r,—Your interesting account ot Mr. Remington’s proposed 
tunnel, from Dungeness to Cape Grisnez, has, to some extent, 
the pith taken ont of it by a paragraph in another column re- 
ferring to Mr. Hawkshaw’s experiments. If, after many borings, 
he “ has satisfied himself that the bottom of the English Channel 
‘has too many and too deep ‘faults’ to permit of tunnelling,” and 
that it is difficult, if not impossible, to establish one “ face ” for 
tunnelling operations, even at the shore, there is, I fear, little 


| hope that twenty-six will be found in line in so many miles under 
| the bed of the sea. 


The Varne, under which all these tunnel 
projects propose to pass, appears to be the result of an upheay- 
ing rather than a natural ridge. This view was held by a 
gentleman of creat experience in the Admiralty long before these 
projects attracted the attention they do now, and the explora- 
tions made by the French Government seem to point to the same 
conclusion. I frankly admit that a tunnel under the bed of the 
sea would have some advantages over a tubular Channel railway, 
if it were possible to drive a tunnel under such circumstances, 
But the question of practibility seems to be against the tunnel. 


| The number and respectability of the projects for a railway 


connexion with France, which are now appearing, are at least 
convincing proofs of the existence of a necessity for better 
facilities of transit between the two countries. In view of this 
necessity I still think that the wisest course to follow is the 
suggestion made in the appendix to the second edition of my 
pamphlet, “ The Channel Railway,” namely, the meeting of a 
railway congress in Paris during the summer, a committee of 
which could examine projects, projectors, and engineers. The 
information that would thus be collected and disseminated 
would have an important influence in helping forward the main 
idea of a ‘ railway connexion,” by giving the question a broader 
basis than discussions as-to the cost and practibility of any 
particular scheme. 
I am, Sir, your obedient Servant, 
London, March 18, 1867. James CHALMERS. 


dicates has taken place. 
Some hundreds of the apparatus, too, have now being fixed 


| by me in England, and many of them have been in operation 


} 





sufficiently long to have developed such a failure if it were 
possible. 

I have no doubt that the re-incrustation referred to by your 
correspondent is attributable to some apparently trifling, but 
really essential, derangement of the apparatus, although it is so 
simple in its construction and application as to render this 
scarcely possible. 

If this be so, it is unnecessary to seek further for the means of 
remedying the defect indicated ; but, were it otherwise, I do not 
apprehend that your correspondent’s suggestion would be of any 
avail; indeed, it is to me unintelligible. 

I am, Sir, your obedient Servant, 
R. B. BAKER. 

114, Fenchurch-street, London, March 14, 1867. 

{ Our correspondent’s letter should have appeared in our last 
impression, but was overlooked.—Ep. E.] 


To THe Epiror or ENGINEERING. 

Sir,—In my letter on this subject which appeared in your 
number of March the 8th, I observe a few typographical errors 
which may possibly confuse the reader, and which, perhaps, you 
may be kind enough to correct. In tne sixth line the word 
“experiences ” should have been “ expressions,” and the word 
“very ” is purely an intruder, 

The equation in the twentieth line should have been 

Pi. P 

——-— cot. P=0; 

8d 4 ee 
and the same remark applies to the equationin the twenty-eghth 
line. 

The figure which I intended to illustrate my meaning is 
omitted altogether. I haveonly to add that the word ‘ how- 
ever,” at the end of the fourth line on page 231, should have been 
“* moreover.” 

Thanking you for the insertion of my letters, 

Lam, Sir, 
Yours obediently , 


Westminster, March 13, 1867. 


To THe Epitor or ENGINEERING. 

Str,—Your correspondent “ M.” finds fault with my last 
letter on account of its length, and adds that I have not drawn 
the proper conclusion from my own results. To prove this he 
goes through the reasoning afresh; but as he assumes data 
which I have demonstrated, and uses symbols where I have used 
words, I cannot see that he obtains his results by a genuinely 
shorter process. 

That I have not drawn the proper conclusions from my own 
results is an accusation which fails of itself, for my results are 
my conclusions, and when ‘‘ M.” agrees with me in my results 
which he fully admits he does, he must, as a matter of course, 
to disagree with me in my conclusions, flatly contradict himself. 
That he does so I can eusily show, for he argues thus: The 





I cannot doubt, having regard to the previous - 


sy 


Nia 


Si 
pub! 


pum 
parii 
apps 
cant 


Marcu 22, 1867.] 


ENGINEERING. 


277 








COWPER’S INVERTED-ARCH SUSPENSION BRIDGE. 
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most economical depth for properly constructed gates (speak- 
ing of straight gates) is not 
24-72 
d= U tan. @, or” Jf err $ 
4 4a 
for he says, “‘ At the centre the thrust is borne by the outer 
“ half of the transverse section, the inner half being subject to 
“no strain, and the reverse at’ the ends. In fact, the strain 
“passes through the girder in a curve, as shown in the shaded 
“ portion of the figure, and half the material is wasted !” 

Bat if there be a waste of material, the girder cannot be pro- 
perly constructed. Ina properly constructed girder the strain 
per unit of section is constant; and when the strain is a mini- 
mum, the section or the amount of material used must bé a 
minimum, and “ M.” admits that the strain isa minimum when 
the depth is 

ral +r 

4a . 

consequently, he must also admit that that is the most econo- 

mical depth, any waste of material being the result of improper 
construction. 

As regards Mr. John Evelyn Williams, I am afraid it is a 
hopeless task to attempt to instruct him. He is not only 
unable to comprehend the theory of the strains in lock gates, 
but he is also unable to deal with simple numbers, 1 had 
already shown him that ‘the maximum strain on both sides 
of a certain gate should not exceed 55.33 tons; in fact, the sum 
of the strains on the two sides should be exactly equal to that 
amount; and yet in your last number he repeats a great part of 
his first paper to show that at the centre of the same gate 
there is a strain of 84.34 tons on one side and 29tons on the 
other, making a total of 113.34 tons at that point, and this, he 
says, i8 the same as my result, “ the slight difference being 
* fully accounted for by the increase in depth,” my gate being 
07 of a foot deeper than his. 


d= 


I am, Sir, yours obediently, 
Westminster, March, 1867. J.8.B 


WOODFORD’S CONTRACTORS’ PUMP. 
To THE Epiror oF ENGINEERING. 


Sir,—In your article on “‘ Woodford’s Contractors’ Pump,” 
published in your number for the 8th inst., you state that gravel 
and stones of from 4 to 5 in. in diameter ‘are delivered by this 
pump. Upon examination of plans and elevation, and com- 
paring size of uptake pipes, R, with inlet holes in box B, it 
appears to me the latter are only about 1 in. in diameter; and I 
cannot understand how the stones and gravel yon allude to can 
pass into the pump. A short explanation in your next number 
will oblige, Yours respectfully, 

Birmingham, March 13, 1867. AN AMERICAN. 

[When the stones referred to by our correspondent were 
raised by Woodford’s pump, the perforated casing was ramovec|, 
and the gravel, &c., shovelled into the pump by men sent down 
for the purpose, as stuted in our article —Eb. E. ] 





HAVE WE TOO MANY ENGINEERS? 
To THE Eprror or ENGINEERING. 

Sm,—In reply to to A. N. B., I will presume that a gentle- 
man of such extensive knowledge as your correspondent is 
aware that curves of three and two chain radius are used only 
in very exceptional cases. If the curve 1 was told of had been an 
exceptional case, I should have mentioned it; but the statement 
as I heard it referred to curves as put in in ordinary practice, 
and I was particular in asking if it were not so for this very 
reason, 

My second letter, with your note, will show A. N. B.tthat the 
atter portion of his valuable communication was even more use- 
less than the former. 

I am, Sir, yours respectfully, 
J 


G. G. 
March 18th, 1867. 





Tat Witsoxn Furnace.—Mr. Dawes, of the Milton and 
Elsecar Ironworks, informs us that, despite the opposition of his 
men, he has now ten Wilson furnaces working successfully. 
Messrs. Hick, Hargreaves, and Co., of Bolton, who have taken 
up the invention, are obtaining good results from it. 
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COWPER’S INVERTED-ARCH SUSPENSION 
BRIDGE. 


On a recent occasion Mr. Edward Alfred Cowper explained 
at the Institution of Civil Engineers, his design for an inverted- 
arch suspension bridge, as originally described in 1847, or about 
twenty years ago, in a paper read by him before the Institution 
of Mechanical Engineers. The principle of this bridge obviously 
possesses value, although from some cause it has attracted but 
little attention as yet. 

In the discussion referred to, Mr. Cowper said he wished to 
offer one or two observations, having oil ous attention to the 
subject of suspension bridges, and having proved and superin- 
tended the fitting up of the Kieff Bridge chain, he would re- 
mark, in the first place, if they had a suspension bridge, and 
wished to keep the chain in shape, they must load it equally 
thronghout, otherwise it would be distorted by the unequal 
loading, and if they attempted to load the chain equally by put- 
ting a stiff platform, that platform must be as strong as a 
girder of the whole span of the bridge, distributing any local 
weight equally upon the whole of the bridge. 

He would not take the case of a single weight in the centre, 
as that was not a usual loading; but suppose he took the case 
of a railway train occupying half the length of the bridge, and 
placed centrically, it was clear that the chain would be very 
greatly distorted, that is to say, it would be brought down in the 
two middle quarters, and be raised up in the two end quarters 
of the length of the bridge, and to distribute such load equally 
over the whole length they must have a girder of the full span 
from side to side, and of a strength sufficient to distribute that 
central weight (equal to half the whole load that would come 
on the bridge) equally over the whole chain; that was, they 
must have a girder bridge of a certain strength, and a suspen- 
sion bridge equal to carrying the whole ioad, combined together. 

It might perhaps be said in a popular sense that the one 
helped the other; but they were to all intents and purposes, in a 
scientific point of view, two separate and distinct instruments, 
the chain incapable of carrying a local weight without distortion, 
but capable of carrying an uniform loading, whilst the girder ot 
the full span was capable of distributing a local weight equally 
over the whole length of that span, ¢/ it was uniformly sup- 
ported throughout its length by the chain. 

Although it was evident that these circumstances would ne- 
cessitate a very strong and heavy girder, they were not the 
worst circumstances, for if the bridge were half loaded from one 
end, a still heavier girder of the whole span, would be required 
to distribute the load equally on the chain, and prevent dis- 
tortion. 

The depth of such a distributing girder would depend very 
much upon the degree of deflection that was intended to be 
allowed, irrespective of the section of metal (always supposing 
that it was an economically constructed girder}, but in any case 
it would have to be very deep; indeed, in the Clifton Bridge it was 
evident that there was no attempt to make the bridge free from 
distortion, under a full half-loading from one end, the girders 
adopted being very light, and only 3 ft. 6 in. deep, though they 
had the effect of somewhat stiffening the bridge so as to adapt 
it for ordinary road traffic. 

He liad been thus precise in reference to the stiffening of a 
suspension bridge by a girder, or stiff platform, capable of taking 
a transverse strain, because he believed that that plan and his 
own were the only two ways that were at all admissible in a 
scientific and practical point of view, for the purpose of making 
stiff suspension bridges, or tension bridges, capable of carrying 
railway trains. 

Another plan had of late years been brouglit forward with a 
view of stiffening, to some extent, an ordinary suspension bridge: 
he alluded to the ase of diagonal ties and struts between tha 
chain and the roadway. 

The speaker having himself designed such an arrangement 
some twenty years since, when thoroughly investigating suspen- 
sion bridges, had abandoned it, as he found that taking into 
account the rise and fall of the chains in winter and summer, 
due to differences of temperature, it was totally inadmissible 
(if the platform was absolutely fixed to the piers) on account of 
its alteration of length, and as the bridge rose slightly (due to 
the contraction of the chain), one set of diagonals would be 
severely strained, and as the bridge was depressed (due to the 
expansion of the chain), the other set of diagonals would be 
strained, and tosuch an extent as to cause positive injury to 
them. This action might be clearly explained by reference to 














what took place soon after Southwark-bridge was fixed, when 
on the weather becoming warmer the arched rib rose without 
injury to itself, but caused some of the diagonals in the spand- 
rils to crack, one after the other, on account of the spandrils 
touching the piers and having no room to expand. 

The rise of the centre arch is stated to be about 14 in., due to 
temperature. 

Again, if the platform were free from the piers, the diagonals 
and struts eae have to be very heavy and long to keep the 
chains in shape. 

It was now so well understood that it was more economical to 
use materials with strains in the direction of their length, 
rather than in a transverse direction, that he must beg to be 
excused for referring to the fact that wrought iron or steel, when 
used in long pieces, was far more economically employed in 
tension than in compression. ‘This consideration had been 
strictly kept in view in the construction of the inverted-arch 
bridge, where every part was in tension. 

Now, if a moment’s consideration be given to the strains that 
actually take place in an ordinary arched bridge, whether of 
stone or iron, of true form, it will be evident that the strain 
passes through the very centre line of the stones only when the 
arch is equally loaded throughout; but if the arch is loaded to 
the full extent for only half its length from one end, the curve 
of compression is distorted, and passes through the stones at a 
greater height on the side that is loaded, and lower down on the 
side that is not loaded. 

This effect can at once be seen by hanging up a chain to re- 
present the weight of the bridge, and the true curve of strain 
that passes through the stones, and then hanging on to it 
weights in proportion to represent the loading; thus the true 
curves of strain can at once be obtained, either for moving loads 
or fixed loads, such as solid spandrils, &e. This plan has, for 
many years, been followed by the speaker when settling the 
section of bridges, such as Richmond-bridge, Barnes-bridge, 
viaducts, bow and string bridges, &c. 

If, therefore, precisely the same method were adopted with 
regard to an arch in tension, instead of compression, it would 
only be found necessary to provide the requisite depth of wrought 
iron or steel in the inverted arch to include the several distorted 
lines of tension, in order that there might under any circum- 
stances be metal to receive the tension when it came upon it, 
precisely as there was provided in the arched-stone bridge 
depth of stones sufficient to include any distorted line of com- 
pression that came upon them. 

Of course, if the chains and roadway weighed nothing, the 
moving loads would distort the chains into triangular forms 
and short catenary curves; but it was found in practice that for 
a very moderate span (say only 2000 ft.) the chains and a good 
road together, whether for locomotives or common road car- 
tiages, would weigh as much as the moving load; and as this 
inverted-arch bridge was especially intended for carrying rail- 
ways and heavy trains over very large spans, the chains and 
road would weigh more per foot run than the moving load, the 
calculations were, however, all taken out as though the moving 
load was equal in weight to the bridge. 

It may be remarked that it is quite possible to have a crowd 
equal to 140 lb. per square foot, the speaker having himself 
proved it by placing a number of workmen in the corner of a 
shop, and measuring the ground they covered with two measur- 
ing rods, and then weighing each man carefully. ; 

Supposing now that the bridge were fully loaded for ha'f its 
length from the right-hand side, the curve of tension would be 
the line, RR RR (Fig. 2), which would be entirely within the 
top and bottom flauges of the inverted arch ; and if loaded in the 
same way from the left, the line, L L L L, would be the curve 
of tension; if loaded in the middle, the line, M MM M, would re- 
present the line, and if loaded at the ends the line, EEE E, 
would show the curve of strain; all these lines were within the 
top and bottom flanges of the inverted arch, though in some 
cases closer to one or other of the flanges, and the load was 
only half the full load, causing much less than the greatest 
strain. 

When the strain was greatest, due to a full loading of the 
bridge, the strain passed exactly through the very centre of the 
arch, midway between the top and bottom flanges, thus dividing 
the strain between the two flanges. Thus there was a line of 
chain in every particular form in which the curve of tension 
could come on it, the extreme distance between any two lines 
being 3 ft. 6 in. for 200 ft. span, the inverted arch being made 
4 ft. deep over all (see Fig. 1), the vertical web being formed of 
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one or more plates, and the top and bottom flanges also being 
formed of one or more plates and angle irons, as shown in the 
section, Fig. 3, the ordinary wrought-iron cross-girders being 
hung from the arch by suspension rods, and in the case of a rail- 
way bridge, the rails bein laid on two whole balks of timber 
or on a half-balk, on a li Bt longitudinal girder. ; 

He was of opinion that suspension bridges ought to have 
light side chains to the platform (in a horizontal position) 
in all cases of large spans, to prevent side motion being 
caused by the wind, very much on the plan adopted by 
Mr. Brunel senior for the suspension-bridge in the Isle 
of Bourbon. In answer to a question, he said the light diagonals 
shown in the engraving were only put in to improve the general 
appearance, and therefore were quite optional ;he considered, 
that metal put in the platform tu enable a series of diagonals 
and uprights to act to keep the chain in shape was not at all 
economically applied, for the strains of compression and tension 
had to be carried through a number of members at various 
angles, instead of the weight being taken at once in the true 
primary curve of tension having the full depth of the versed 
sine of the chain, as in the inverted arch. 

He submitted that, having a given span and versed sine with- 
in which a bridge was to be constructed, it was not possible to 
conceive a more economical method of carrying a load than that 
of a chain entirely in tension, and if just such a chain as was 
required for any load was always then ready to receive it, it 
must be admitted that the load would be carried without dis- 
tortion, and with the least possible quantity of metal; and it 
only remained to notice that there would be a small amount of 
DEFLECTION in the proposed inverted-arch bridge due to the 
line of tension passing from the top to the bottom of the inverted 
arch, or vice versd, this amounted only to such slight alteration 
of form as an ordinary cast-iron ened bridge might undergo on 
the passing of a load. 

He must apologise for having gone at such length into a 
favourite subject, but, having schemed out the construction 
more than twenty years ago, first with two chains tied and 
braced together with diagonals, and then in the present form, 
with a vertical plate, or plates, and a flange at top and bottom, 
and the plan having attracted some attention at the time (both in 
the mining and other journals), he felt bound to lay the priaciple 
before the institution in a general discussion on suspension 
bridges ; and he might mention thut the late Mr. George Stephen- 
son so highly approved of it as to contemplate using it ona 
line then under construction, though he eventually used Mr. 
Robert Stephenson’s plan of bridge. 


LOCOMOTIVES IN THE PARIS EXHIBITION. 

On page 252 of our last number, we gave diagrams (Figs. 1 
and 2) ot two locomotives which have been sent to the Paris 
Exhibition by Messrs. Schneider and Co., of Creusot. The first 
of these locomotives, that shown by Fig. 1, is an outside-cylinder 
tank engine with six-coupled wheels. The cylinders are 17,5; in. 
in diameter, with 1 ft. 114 in. stroke. The wheels are 3 ft. 114 in. 
in diameter, and the wheel base is 11 ft. 5}3 in., the distance 
between the centres of the leading and driving wheels being 
6 ft. 10§ in., and that between the centres of the driving and 
trailing wheels 4 ft. 7,5, in. All the axles are placed under the 
barrel of the boiler, the firebox being overhung. The firegrate is 4 ft. 
29 in. long by 3 ft. 3} in. wide, giving an area of 134 square feet. 
The barrel of the boiler is 4 ft. 2} in. in diameter, and its centre 
is abont 6 ft. 4 in. above the level of the rails, It contains 181 
tubes, 13 ft. 1lin. long and 2in. in diameter outside, these 
giving an external heating surface of 1325 square feet, which, 
with a firebox surface of 86 square feet, makes the total heating 
surface 1411 square feet. The tanks hold 990 gallons of water , 
and the calculated weight of the engine is 29 tons empty and 
38} tons in working order, this last weight being equally dis- 
tributed on the three axles. 

The other engine from Creusot (Fig. 2, page 252) is a small 
four-wheeled tank locomvtive constructed for a gauge of 2 ft. 
94 in., and intended for mining or contractors’ purposes. It 
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has outside cylinders 8in. in diameter, with 14,9; in. stroke; 
and the connecting-rod is coupled to the trailing axle. The 
wheels are 2 ft. Gin. in diameter, and are 4 ft. 14 in. apart from 
centre to centre. The barrel of the boiler is 2 ft. 6 in. in dia- 
meter, and its centre line is 3 ft. 92 in. above the rail level. The 
firebox is 2 ft. } in. long by 182% in. wide inside, the grate sur- 
face being 3.2 square feet, and the firebox heating surface 


25 square feet. ‘The boiler contains 73 tubes, 1}in. in dia- 
meter outside and 5ft. 10in. long, these giving an external 
heating surface of 1664 square feet, which makes, with the fire- 
box surface, a total heating surface of 1914 square feet. The 
weight of the engine is 5.1 tons empty and 64 tons in working 
order, the weight being equally divided between the axles. 


The engines of which we give diagrams on the present page 
are also in the Paris Exhibition. That shown by Fig. 1 is an 
engine with a steam-tender, constructed at Graffenstaden, for 
the Eastern Railway Company, and both it and the tender have 
three pairs of coupled wheels, the axles having outside bearings, 
and being coupled by overhung cranks. The wheels of the 
engine are 4 ft. 8 in. in diameter, and the wheel base is 12 ft. 
2in. The cylinders of both the engine and tender are inside, 
those of the engine being 164 in. in diameter and 2 ft. stroke. 
The exhaust steam from the cylinders of the tender passes 
direct into the atmosphere, it not being used for heating the 
feed water, as in Mr. Sturrock’s steam-tenders. The engine has 
about 1463 square feet of heating surface, of which 1614 square 
feet are firebox surface. ‘I'he boiler is intended to be worked 
ata pnw on of about 147 lb. per square inch. The regulator, 
which is of the horizontal gridiron class, is placed on the top of 
the boiler near the front end, and from it are led two pipes, that 
on the right-hand side conducting the steam to the engine 
— and that on the left supplying those of the tender. 

he flexibility only of this latter pipe is relied upon to accommo- 
date the relative movements of the engine and tender, no special 
coupling arrangement being adopted. The weight of the en- 
gine is about 36 tons equally divided on the three axles, and the 
tender, which carries 1760 gallons of water, weighs 264 tons. 


The engine shown by Fig. 2 was also constructed at Graffen- 
staden. It is a four-wheeled engine, made for the Grand Duchy 
of Baden Railway, and it bles in its arrang t the loco- 
motives built for the Nord-Est Railway of Switzerland b 
Maffei, of Munich, and Escher, Wyss and Co., of Zurich. It 
is intended for working mixed passenger and trains on 
branch lines, and in order to keep down the weight, the boiler 
has been made of steel. The frames, which are 2 ft. deep, are 
made of double T-iron, and the axles have outside bearings and 
overhung cranks, by which they are coupled. The wheels are 
5 ft. 6 in. in diameter, and are 8 ft. 6% in. apart from centre to 
centre. The cylinders, which are outside, are 17/;in. in 
diameter with 24 in. stroke, and they are 7 ft. 9 in. apart trans- 
versely from centre to centre, the connecting-rods being coupled 
to the overhung crank of the trailing axle. The firegrate is 
3 ft. 84 in. long, and has an area of 124 square feet. The barrel 
of the boiler is 4ft. 23in. in diameter, and contains 171 tubes, 
11 ft. 9Zin. long and 1{in. diameter outside. The tube heating 
surface is 916 square feet, and the firebox surface 624 square 
feet, making 9784 square feet in all. The weight of the engine 
is 22} tons empty and 254 tons in working order, this weight 
being equally divided between the axles. The valve motion is of 
the shitting link kind, and the boiler is fed by a pair of injectors 
of the class used on the Paris and Lyons Railway, these bei 
horizontally by the side of the firebox. The engine is provid 
with a four-wheeled tender, carrying 2100 gallons of water and 
a tons of coal, and weighing altogether when loaded about 

tons. 

The ten-wheeled engine shown by Fig. 3 is one built by the 
Paris and Orleans Railway pm at their works at Ivry, 
and it is intended for working an incline of 1 in 29 on one of the 
branches. The axles of the two hind pairs of wheels are placed 
below the firebox, and have outside journals, so as to allow the 
width of the firebox to be increased, and to keep the axle-boxes 





away from the heat of the fire. To accommodate this arrange- 
ment, the engine is provided with outside frames for a short 








length at the trailing end, these carrying the horn-plates for 
the two hind axles. The three remaining axles have inside 
bearings. The cylinders are outside, and are 19}} in. in diame- 
ter, with 24 in. stroke, and the wheels are 3 ft. 6} in. in diame- 
ter. The two hind axles have outside cranks, and in order to 
enable them to ve coupled to the other wheels, the crank-pins of 
the driving wheels are made very long, and are each furnished 
with three journals. The ergs bap are coupled to the 
central journal of each crank-pin, whilst to the inner journal is 
connected the coupling rod for the front, and to the outer journal 
that for the hind wheels. The valve-gear, which is of the 
“stationary link” class, is entirely outside, and is worked from 
overhung cranks on the outer ends of the driving crank-pin. 


NEW FLOATING STEAM FIRE-ENGINE. 
On Wednesday, the 20th inst, some experiments took place 
on the river, above Blackfriars-bridge, with a floating steam fire- 
engine constructed by Messrs. Shand, Mason, and Co., of Lon- 
don, to the order of the Indian Government, for Calcutta. The 
propelling power and general arrangement of the fire-engine 
pumps are to the designs of the Government engineers at Cal- 
cutta, and suited for local use and the swift current of the 
Hooghly. The principal dimensions are as follows:—length of 
iron boat (built by Messrs. Richardson, Duck, and Co.) 130 ft.; 
breadth of beam, 16 ft.; depth of hold, 7 ft. 5 in., propelled by 
a screw 4 ft. Gin. diameter. The steam-engines, which are non- 
condensing, are placed horizontally across the boat, working the 
screw-shaft direct at 200 revolutions per minute. There are 
two 12 in. cylinders making a 15 in. stroke, with a boiler pres- 
sure of from 80 to 100 lb. on the square inch. 

The fire-engines consist of three pairs of bucket and 
plunger-pumps worked from a three-throw crank, the cylinders 
in each pair being at right angles to each other, and worked 
from the same throw of crank. The pump-buckets are bare 
10 in. diameter, eo a 12in. stroke. The water is drawn 
from a perforated well in the side of the boat, each pair of 
pumps being fitted with a stop-valve to allow of any pair being 
disconnected, so that one, two, or three pairs may be used at 
one time. There are also arrangements for attaching flexible 
suction pipes to the pump from the hold of the ship. 

The boilers are four in number, with horizontal brass tubes, 
three being sufficient to work the engines to their full power. 
The engines are connected on one side by a clutch with the 
screw-shaft, and on the other side by a similar clutch witha 
shaft geared to the crank-shaft by a mortice wheel and pinion. 

The floating-engine was, on Wednesday, at twelve o'clock, 
drawn up alongside the wharf opposite Messrs. Shand, Mason, 
and Co.’s premises in Upper Ground-street, and shortly after- 
wards proceeded up the river, having on board several gentlemen 
who are interested in fire-engine matters. The distance be- 
tween Westminster and Vauxhall-bridge being exactly a mile, 
taking the bend of the river into account, this was considered a 
suitable place for trying the speed of the boat. The first mile 
up was made in 3 minutes and 51 seconds, and the second mile 
down in 5 minutes and 20 seconds, making an average speed of 
between thirteen and fourteen miles an hour. 

*On returning, the boat was moored alongside the warehouses 
ot the India Stores Department in the Belvedere-road, when 
Major-General Willoughby, the principal store-keeper, eame on 
board to inspect the working of the fire-engines. The hose 
outlets are six in number, each provided with one of Captain 
Shaw’s stop-valves. ‘To these six lines of hose were attached 
with a jet of 14 in. diameter at the end of each. With the en- 

ines in full power, the water pressure reached over 100 Ib. on 
the square inch, indicating that a vertical height of upwards of 
150 ft. was reached by the water. Several diagrams were taken 
by the Richards indicator, the highest of which gave 190 horse- 

wer, 
PoThis is the second complete self-propelling floating steam fire- 
ine constructed in London. ‘fhe first was made by Shand 
oat Mason for the London fire brigade in 1855, and now in use 
for the protection of waterside property. The boat is made in 
— and will be immediately taken to pieces for shipment 
to India. 
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Last week we explained the principles on which 
reservoir embankments should be constructed to be 
both impervious and absolutely safe, and we now pro- 
ceed to give some sketches of such a work: for the 
more effectual elucidation of our former remarks. 
Fig. 1 represents a section of an embankment con- 
structed on the plan we have recommended; fig. 2 
represents an elevation on a small scale of an embank- 
ment, by which the valley in which it is situated is 
closed up; and Fig. 3 represents the benches or steps 
into which the sides of the valley are cut to receive 
the embankment, and all the parts of which are made 
to rest upon a flat and not upon a sloping surface. In 
Fig. 1, a is the puddle wall, of which the side against 
the stream is vertical, while the other side reduces in 
steps from the top to the bottom ; 4 4.are the portions 
of the embankment before and behind the puddle wall, 
and which consist of selected earth deposited in layers 
not exceeding 6 in. thick, and consolidated by being 
driven over by the horses and carts which carry the 
earth to build the embankment up. c isthelower portion 
of the embankment, of which the sole function is to add 
its weight to give security to the work, and which may 
consist of boulder stones and pervious earth unsuitable 
for the rest of the structure. The slope of the em- 
bankment, against which the water presses, is faced 
with stone to resist the action of any waves which the 
wind might raise. d represents four parallel rows of 
pipes, which in the particular embankment here re- 
presented were each 10 in. diameter, and which rest 
upon a suitable wall of masonry carried through the 
work. The pipes are put together by means of flanges, 
and one of the flanges of each jomt is made 6in. 
broad all round, so as to prevent the water from leak- 
ing along the outsides of the pipes to any extent that 
would do injury, as such water would encounter these 
broad flanges at every joint, and every joint is set in a 
wall of masonry about 8 or 10 feet square. e is a 
cage surrounding the valves by which the water is 
drawn off; and fis a well of masonry into which the 
escape pipes turn down to discharge the water, and 
which thereafter passes away through the tunnel g. 
About one shilling per cubic yard will cover the cost of 
working the puddle when the materials are in their 
place ; and it will be understood that when, during hot 
weather, it becomes advisable to cover the top of the 
puddle wall with earth to prevent it from drying too 
rapidly, it is necessary that this earth should be re- 
moved before the next course of puddle is applied. 


THE SCREW AND PADDLE 
COMBINED. 

THE only vessel ever built to work with the con- 
joint action of the screw and paddles is the Great 
Eastern. At the first introduction of the screw-pro- 
, the Government had a very small vessel, the 

, fitted so that she might be worked either by 
the screw or by paddles, with the view of determining 
which instrument of propulsion was the best. But this 
was not an expedient for working the screw and paddles 
together for the propulsion of a vessel, but only for try- 
ing each alternately to test its relative efficiency. 

The propulsion of vessels by the combined action of 
the screw and paddles was first proposed by Mr. 
Bourne, in 1850, as a means of accelerating the vessels 
of the Peninsular and Oriental Steam Company, which, 
though good vessels in other respects, were deficient 











in speed to satisfy the requirements of a new contract 
then about to come into force. The company’s 
vessels were at that time all paddle-vessels, and Mr. 
Bourne proposed to let these engines stand as they 
were, but to introduce new boilers, which many of the 
vessels then required, and to add a single direct-acting, 
high-pressure engine, which was to work a screw in- 
troduced at the stern, and the steam from the high- 
pressure screw-engine was to pass to the low-pressure 
paddle-engines, and to drive them with the same load 
which had been before placed upon them. Mr. Bourne 
showed that by this expedient, whereby the power of 
the vessels would have been doubled, the speed would 
have been raised from 10 to 124 knots with only the 
sameconsumption per hour,and with a smaller consump- 
tion per voyage, while the weight of the extra machinery 
would have been more than compensated by the saving 
in the weight of the coal from the diminished consump- 
tion on the voyage. After some deliberation, the com- 

any decided upon building new vessels instead of acce- 
erating their old ones. In the following year Mr. 
Bourne recapitulated the main features of his proposal 
in his work on the screw propeller ; and shortly after- 
wards Mr. Brunel decided upon propelling the Great 
Eastern both by paddles and the screw. For a new 
vessel we question whether the innovation was a wise 
one, and a better result would probably have been 
obtained if the whole power had been employed to 
drive the screw alone. Nevertheless, the experiment 
shows that the arrangement is perfectly efficient, and 
constitutes a demonstration of the advantage which 
would have been obtained by the Peninsular and 
Oriental Company if they had adopted the arrange- 
ment. The Great Eastern may be driven either by 
the screw-engines alone, by the paddle-engines alone, 
or by both together. With the paddle-engines alone 
she makes but small progress. With the screw- 
erigines alone she makes better; and with the two sets 
of engines working together she makes just as much 
increased speed as might be anticipated from the in- 
creased power. 

The expedient of accelerating paddle-vessels by the 
introduction of an auxiliary screw is one which may 
in all cases be advantageously adopted, especially if a 
higher pressure of steam is simultaneously introduced. 
And as in a given time the paddles will be propelled 
through a greater length of water, the propelling 
efficacy of the floats will be increased by the action of 
the screw in much the same manner as if the vessel 
were assisted by a fair wind. 


HOW TO TAKE AWAY THE SHAKE 
IN SCREW STEAMERS. 

We all know that screw steamers usually shake very 
much at the stern, and all this shaking cannot be 
accomplished without a waste of power, while it 
greatly impairs the comfort of passengers in the ship. 
It will be useful to state, therefore, what the cause of 
this shake is, and how it may be remedied. 

In the dynamometer applied in the Rattler, at the 
first introduction of the screw-propeller, it was found 
that each time the two-bladed screw came in the line 
of the stern-post, the thrust was momentarily increased, 
from the circumstance of the dead water in the rear of 
the stern-post, into which the screw then came, moving 
with nearly the same velocity as the ship, and the 
screw consequently for the moment acted upon it with 
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nearly its whole velocity of rotation instead of the 
difference in the velocity of the screw and ship. Now, 
although in modern ships the stern-post is made too 
thin to drag much dead water after it, the skin of the 
ship drags a film after it, which the screw encounters 
ata certain part of its rotation, and an action analo- 

ous to that which took place in the Rattler is thus 
induced. The main cause of the shaking at the stern 
is the inadequate size of the orifice in the dead wood 
in which the screw revolves. The screw, in revolving, 
carries a thick coating of water with it; and if the 
whole is only sufficiently large to allow the screw it- 
self to revolve without this coating, it will follow that 
at each revolution the coating of water will be clipped 
over at the same time that this water strikes violently 
the sides of the dead wood and shakes the ship. One 
palliative is to enlarge the hole; another is to use a split 
screw, or two narrow screws placed one immediately 
behind the other on the shaft, as in Mangin’s arrange- 
ment; and the last and best is to carry the shaft 
through the rudder, and to allow the screw to revolve 
clear of everything, and astern of everything, at the ex- 
treme end of the ship. The rudder must, in such case, 
work in a frame, a boss in which will receive the end of 
the screw-pipe, and the screw itself will be overhung. 
The arrangement will be still easier if twin screws be em- 
ployed ; and those screws should be sunk as deeply in 
the water as possible, as the deeper they are, the less 
likely they are to be raised out of the water, and the 
less slip “ will be. 


STYRIAN STEEL. 

Some time ago, Baron de Rosthorn, a well-known 
Austrian ironmaster, visited this country with the 
intention of inducing English capitalists to assist in 
the development of the valuable mining property in 
Austria, now almost entirely neglected from scarcity 
of capital. Baron Rosthorn visited Sheffield, and laid 
some interesting facts, concerning the iron and steel 
trade of Austria, before the chamber of commerce 
there. He drew particular attention to the excellent 
quality of Bessemer steel made in Styria from the 
native ore without the addition of spiegeleisen or 
ferro-manganese, direct from the blast furnaces, and to 
the fact that such Bessemer steel was used in Austria 
for making files, edge tools, and in fact for all that 
class of articles which, in Sheffield, are thought to 
require the best crucible steel for their production. 
Having met with grave doubts on this point in 
Sheffield, Baron Rosthorn, on his return to Vienna, 
petitioned the Austrian Government to forward to the 
Sheffield chamber of commerce a collection of samples 
of Bessemer steel made at the works in Neuberg, in 
Styria, which are the property of that Government. 
This request has now been complied with, and the 
Austrian consul-general in London has received notice 
of the despatch of a collection of Styrian Bessemer 
steel samples to his care, in order that it may be trans- 
mitted to the Sheffield chamber of commerce. There 
can be no doubt that considerable interest will attach 
itself to the quality of the steel sent to Sheffield in so 
ostensible a manner, and we trust the Sheffield chamber 
of commerce will forget all rivalry with so distant and, 
as yet, so little developed an industry as that of 
Austria, and give these samples a fair trial, with the 
utmost publicity as regards the results obtained from 
them. We shall hope to give full particulars. 
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SOCIETY OF ENGINEERS. 
March 18th, 1867. 
A. Wri1AMs, Esq., in the Chair. 
“ Water, and its Effects on Steam Boilers.” 
By H. K. Bamper, F.C.S. 

WATER is composed of the two gases, oxygen and hydrogen, 
in the proportions by weight of 8 parts of the former to 1 part 
of the latter, or 1 volume of oxygen to 2 volumes of hydrogen in 
chemical combination. 

Water, when pure, is colourless (in small quantities) and 
transparent, without taste or odour, and a bad conductor of 
heat and electricity. It is slightly elastic, 14 volumes being 
condensed into 13 volumes under a pressure of 30,000 1b. to the 
square inch. It is 815 times heavier than atmospheric air, an 
imperial gallon weighing (at 62° Fahr. and barometric pressure of 
30 in.) 70,000 grains, or 10 Ib. avoirdupois ; but being the standard 
to which the gravities of solids and liquids are referred, its specific 
weight is usually said to be 1.0. ater contracts and becomes 
denser in cooling, until it reaches about 40° Fahr., or, more cor- 
rectly, 39.2° Fahe., when it has reached its greatest density. On 
becoming still colder, it begins again to expand, and becomes 
consequently lighter. Above this temperature, the surface of 
the water, which in large masses is the first to cool, becomes 
heavier than that beneath it, and falls to the bottom, this pro- 
cess going on until the temperature has descended to about 
40° Fahr., when the water on the surface on becoming colder 
expands, and thus remains on the surface; after this the water 
under can only become colder by conduction of heat, and as 
water is a bad conductor of heat, this takes place but slowly. 
This peculiar property of water is a most wise provision, for it 
prevents the possibility of a mass of water of any depth becom- 
ing completely frozen, and the lower portions being the warmest, 
fish life is thus preserved. 

Water freezes or becomes solid at 32° Fabr., and in the act of 
freezing expands considerably, and gives out a large quantity of 
heat, which before was latent or imperceptible to the thermome- 
ter. The force exerted by this expansidn is very great. If a 
bomb-shell, having a perfect fitting screw-plug, be completely 
filled with water, ond pound to intense cold, the water will 
become frozen, and by the expansion the shell will be rent. It 
is this property which has such a great effect on the disintegra- 
tion of rocks, &e.; the rocks or soil being saturated with water 
when the frost sets in, it freezes and separates the particles 
from one another, and when the temperature again rises the ice 
is converted into water, which runs away, leaving the soils 
= spongy many polished stones, c., are thus destroyed. 
Many gravel paths may have been seen in this condition after 
the late frosts. It is also the cause of landslips often from the 
embankments of railways, &c., and the breakage of water-jugs 
and bottles in winter, as well as the water-pipes. We often 
hear persons speak of the thaw as bursting the water-pipes, 
whereas it is the expansion of the water in becoming ice which 
bursts the pipes; but until it again melts it cannot, of course, 
pass through the cracks and tell the tale. 

Owing to the expansion in the act of freezing, ice is lighter 
than water, its specific gravity being 0.916. 

Hail and snow are other forms of solid or crystallised water. 
The crystals are generally of definite shapes, viz., six-sided 
prisms, and, in the case of snow, with various stellate radia- 
tions, 

It is generally noticed that the air is warmer after a fall of 
snow. May this not arise partially from the heat given out by 
the water in the act of freezing and becoming snow ? 

Although water freezes at 32° Fahr., it may, if kept perfectly 
still, be cooled much below this temperature; but when so 
cooled, if slightly agitated, as by dropping a grain of sand into 
it, or walking heavily across the room, it instantly becomes 
solid, and gives out the heat previously latent, rising at once to 
the temperature of 32° Fabr. 

If ice be melted in any vessel by the application of heat, it is 
found that the portions first melted remain at 32° Fahr. until 
the lust portion of ice disappears, all the heat applied up to this 
point having become latent, supplying only the place of that 
giving out in the act of freezing. 

The latent heat of water is 144° or 144.6° Fahr. (80° is 
80.34° C.) The refractive power of water, or its index of re- 
fraction of light, is 133.6. The refractive power increases 
below 39.2° Fahr., although density diminishes. The refractive 
power of water is easily shown by the well-known experiment of 
placing a coin in the bottom of a basin, and standing at such a 
distance that the edge of the basin shall hide the coin from 
view ; on water being poured into the basin the coin immediate] 
becomes visible. It is this refractive power that caused a stick 
which is partially plunged into water to appear bent. Water 
expands by the application of heat between 40° Fahr. and 
212° Fahr., at which latter temperature it boils in metallic 
vessels when the barometric pressure is 30 in. Under pressure 
it may be heated much above this point without entering into 
ebullition, and even in open glass vessels it does not boil until it 
reaches one or two degrees above this. 

On the first application of heat to water small bubbles soon 
begin to form and rise to the surface; these consist of air, which 
all water contains dissolved in it; when it reaches the boiling 
point, the bubbles which rise in it are principally steam. 

In boiling water in glass vessels, after some time when all 
the air has been expelled, the water does not boil steadily, but, 
owing to the force of attraction acting between the water and 
the glass, it will remain often still for a minute until the 
elasticity of the steam-bubbles is sufficient to overcome this 
attraction, when it suddenly boils up violently and expels some 
of the water from the weet. 

When water is poured on red-hot surfaces it does not touch 
the surface, but remains in the spheroidal state at a little dis- 
tance from it, being apparently surrounded by an atmosphere of 
steam. It assumes this state above 340°; when the tempera- 
ture falls to about 288°, it touches the surface and commences 
boiling. 

The boiling point of water varies according to the pressure. 
As before mentioned, with a pressure of 29.92 in., or about 30 in. 
it boils at 212°; with a pressure of 27.74 in., it boils at 
208° Fabr. This change of boiling point is used to ascertain the 
height of mountains—550 ft. making a difference of 1°. In a 





vacuum water, will boil at 67° Fahr. Advantage is taken of 
this in the concentration of the sugar-cane juices and the ex- 
traction of the sugar. The i of heat in the ordinary way 
converts a large quantity of crystallisable sugar into an un- 
crystallisable state, thus causing a serious loss; by effecting the 
concentration in 4 vacuum, it takes place at a much lower tem- 
perature, and prevents this source of loss, 

Water evaporates at all temperatures. 

Its solvent properties far exceed those of any other known 
liquid. A very large ay are of the different salts are more 
or less soluble in it, the solubility increasing generally as the 
temperature rises, so that a hot saturated solution deposits 
crystals on cooling. There are a few exceptions to this rule, one 
of the most remarkable of which is common salt, the solubility 
of which is nearly the same at all temperatures, the hydrate of 
lime (slaked lime) being more soluble in cold than in hot water, 
sulphate of lime being also less soluble in hot than cold water 
and insoluble at 302° Fahr., or between 284° and 302° Fahr. It 
also dissolves gases, but not in equal quantities; for instance, 
hydrogen, oxygen, and atmospheric air are only soluble in com- 
paratively small quantities, whereas ammonia and hydrochloric 
acid gases are absorbed to an enormous extent. It dissolves 
670 times its volume of ammonia gas at 50° Fahr. and 29.82 in. 
pressure, and 480 times its volume of hydrochloric acid gas at 
40° Fahr. Between these extremes, of course, there are gases 
which dissolve in it in intermediate degrees, Generally, the colder 
the water, the more gas is dissolved. A boiling temperature 
expels all the gas, if it be not very soluble. 

The solvent properties of water are still further increased when 
heated in a strong vessel under pressure. Some pieces of plate 
and crown glass enclosed in the upper part of a high-pressure 
steam boiler for four months were completely decomposed, all 
the alkali having been removed from the glass, while stalactites 
of siliceous matter, above an inch in length, depended from the 
wire cage which enclosed the glass. Something of this kind 
evidently takes place in the Geyser springs of Iceland, which de- 
posit siliceous matter. 

The liquefaction of solid bodies by solution in water obeys the 
same laws as their liquefaction by direct application of heat. It 
is facilitated or retarded in the same way by great variations of 
pressure, and is attended by the absorption of a certain amount 
of heat, which is given out when the dissolved body separates 
again in the solid state from the solution. Usually, also, the 
volume of the solution differs from tie combined volumes of the 
solid substance and water at the same temperature. Solutions of 
salts also present the phenomenon of supersaturation analogous 
to that of the peal solidification of water before mentioned. 
What is meant by supersaturation of solutiuns is this. When 
water, for instance, holds in solution as much of any salt as it 
can at a certain temperature, it is said to be a saturated solution 
at that temperature. As before mentioned, the higher the 
temperature generally, the larger the quantity of salt dissolved ; 
it follows that if the temperature of a saturated solution be 
lowered, some of the salt would separate from it. This 1s gene- 
rally the ease ; but if care be taken to keep it perfectly still during 
the process of cooling, it may be taken many degrees lower with- 
out the separation of any salt. In this state the solution is 
supersaturated, but, as in the case of ice, a grain of sand dropped 
into it or any vibration, causes it instantly to crystallise, attended 
by a considerable rise of temperature. 

If an aqueous solution of a salt be boiled in a flask with a 
long narrow neck, and this neck be hermetically sealed when all 
the air has been expelled, the solution frequently remains super- 
saturated when cold; but on breaking the point, so as to read- 
mit the.air, even without shaking the solution in the least, it 
frequently crystallises directly. It appears, however, that if the 
air that is admitted be previously passed through a red-hot tube, 
or even if it has been merely filtered through a column of cotton 
wool, crystallisation does not take place. It would appear from 
this that the unheated or unfiltered air contained some solid 
particles, which, by dissolving in the solution, disturbed its 
molecular equilibrium, thus causing it to crystallise, This seems 
to be confirmed by the fact that a supersaturated solution does 
not crystallise if stirred with a glass rod or platinuin wire which 
has been recently made red hot, but crystallises instantly if 
touched with a rod that has lain exposed to the air for some 
time. The absorption of heat during the solution of solids in 
water is taken advantage of to form freezing mixtures. 

Thus, a mixture of equal parts by weight of water and nitrate 
of ammonium at 50° Fahr. will be reduced to 3.2° Fahr. by the 
solution of the nitrate in the water; and a mixture of 16 parts 
by weight of water, 5 parts of nitrate of potassium, 5 parts of 
chloride of ammonium, at 50°, will become reduced, when solu- 
tion has taken place, to 10.4° Fahr. 

As before stated, water boils under the ordinary pressure of 
the atmosphere at 212° Fahr., a cubic inch of water becoming at 
this temperature nearly a cubic foot of steam. Steam, when 
not in contact with water, is affected by heat in precisely the 
same manner as permanent gases: its rate of expansion and in- 
crease of elastic force are the same. When water is present, 
however, this is no longer the case; but, on the contrary, the 
elastic force increases in a more rapid proportion. 

Water in becoming steam absorbs a large quantity of heat, 
which becomes latent, and is termed the heat of vaporisation. 
This heat is again given out when the steam condenses to water. 
The latent heat of steam by one observer is 996.4 Fahr. 
(535.77 C.), and by another 998 Fahr. (536.67 C.) (Regnault). 

The latent heat of steam diminishes as the temperature of 
the steam rises, so that equal weights of steam thrown into cold 
water will have nearly the same heating power, although the 
temperatures may vary exceedingly. This also appears true 
below the boiling point, so that to evaporate a given amount of 
water a certain quantity of heat is requisite, at whatever tem- 
perature the evaporation is conducted. It is for this reason that 
— in vacuo at alow temperature effects no saving of 
fuel. 

The applications of steam are numerous; in some cases the 
heating power being required, and in others in which its elastic 
force is brought into use, as in the steam-engine, &c.; but this 
subject need not be further treated of on this occasion. 

We now arrive at the description of the different sources from 
which natural waters are obtained, and also the properties of 
the water in each case. 


We will divide the several natural waters into rain, river, well, 
and sea waters. 

be principal source of these, except the latter, is rain, snow, 
or hail. 

Rain as it leaves the clouds is no doubt almost pure; but in 

its through the air it absorbs certain gases, and carries 
with it small particles of matter which are floating about in the 
air. ‘his is the case more especially with the rain which falls 
first after a long time of dry weather, that which falls after 
several days of wet being comparatively free from these. The 
substances thus dissolved by the rain in its tothe earth 
are the gases, oxygen, nitrogen, and carbonic acid, a little am- 
monia, or rather mate of ammonia, nitric acid, this latter 
more especially after a thunderstorm, it being formed from am- 
monia and water by the of the electric spark through 
the air. ‘he. particles floating in the air which are carried 
down with the rain are for the most part organic. The above 
would be the principal, if not the only, impurities found in rain- 
water if it were collected before it had touched the earth, in the 
open country. In or near large towns, especially manufacturing 
towns, the case is different. Several other substances would 
then be found in it, as sulpburous acid, sulphuretted hydrogen, 
&e., &e., varying with the kind of manufactures carried on near 
the spot. Again if rain-water is collected after having fallen 
upon the roofs of houses, it will be still further contaminated by 
various substances with which it came in contact, more espe- 
cially where leaden pipes or gutters are used. This latter con- 
tamination is most dangerous where the water is to be used for 
domestic purposes. " 
All waters which are free from certain earthy salts are sure 
to become contaminated with lead if exposed to that metal in 
the presence of air, and the purer the water the greater the 
quantity dissolved, generally speaking. 
Rain-water, of course, from the absence of earthy salts, is 
very soft, and on that account is, for some purposes, preferable 
to hard waters; but it has a disagreeable taste, and, from this 
and other reasons, it is not the best for drinking. 

Rain, after it reaches the earth, soaks down into it, and during 
its passage through the various strata dissolves certain salts, 
&c., the quantity and nature of which vary, ef course, with the 
nature of the strata with which it comesin contact. When this 
takes place on high ground, the water pereolates the strata, and 
very frequently finds an outlet at some lower point, as a spring. 

One or more of these springs is generally the source or com- 
mencement of rivers, which, as they flow on in their course, 
hecome increased in size by the various additions of water re- 
ceived from rain, drainage from the surface of the earth, &e. 
The springs above mentioned generally yield hard waters, that 
is, water containing roy salts in solution, the most frequent 
of whieh are carbonate of lime, carbonate of magnesia, sulphates 
of lime and magnesia, common salt, and organic matter. These 
are the substances which the rain, containing a considerable 
quantity of carbonic acid in solution, dissolves in its p: 
through the earth, Spring-waters resemble well-waters, and 
will be described more particularly further on. The river-water, 
receiving supplies from those other sources which do not contain 
earthy matters, is of course softer than spring water. 
River-water usually contains from 10 to 20 or 25 grains of 
solid matter per imperial gallon of 70,000 grains. 

The quantity, however, varies with the time of the year, and 
the dryness of the season. The average composition of the 
Thames water is as follows, in grs. per gallon: 

The Colne. 

15.835 

trace 

1.108 

1 677 

1,830 


13.308 

trace 
2.482 
1.622 
3.250 


Carbonate of lime ... 
Carbonate of magnesia 
Sulphate of lime... 
Chloride of sodium ... 
Organic matter... ... 





20.662 20.450 

The above-mentioned substances are those most generally 
found in river water, the quantities per gallon and the relative 
proportions of the constituents varying according to circum- 
stances. 

The hardness of water is generally determined by a solution 
of soap in proof spirit, made of such a strength that every — 
of hardness shall be equivalent so one grain of carbonate of lime 
in a gallon. This is knownas Dr. Clark’ssoaptest. The hard- 
ness before boiling of the Thames water above was 15.13°, and 
that of the Colne 16.4° 

In the above and similar waters, the carbonate of lime is held 
in solution in the water by the presence of free carbonic acid. 
When the water is boiled, this carbonic acid escapes, and the 
carbonate of lime is deposited ; and it is this deposit which forms 
the principal incrustation in kettles, steam-boilers, &c. The 
removal of this carbonate of lime, or the greater portion of it, of 
course renders the water softer than before boiling. The hard- 
ness after boiling of the Thames water above was 6.75*, and 
that of the Colne 6.5° 

Another important ingredient in river-water which is to be 
used for domestic purposes is the quantity of free oxygen gas it 
has dissolved in it; for, as long as there is the average quantity 
of this gas present, putrefaction of the organic matter is not 
likely to take place. Although ordinary air contains 4 volumes 
of nitrogen to 1 volume of oxygen, that which is dissolved in 
water should be, owing to the superior solubility of oxygen over 
nitrogen, 1 volume of oxygen to 2 volumes of nitrogen. When 
the prop.-tion of oxygen is less than one-third that of the nitro- 
gen, the water must be looked upon as imperfectly aérated. 

Of course it is necessary that, when the quantities of these 
gases are to be determined, the glass bottles in which the water 
is collected should be perfectly filled, and have well-fitting 
glass stoppers, and even then the determination should take 

place within twenty-four or certainly forty-eight hours after 
the sample was collected, for the organic matter present will 
speedily remove a considerable quantity of the oxygen. One 
hundred volumes of water will dissolve 3 volumes of oxygen and 
1} volume of nitrogen. A solution of permanganate of potassium 
of a certain strength is often used to determine the quantity of 
organic matter present in waters, but it is at the best un- 
certain and unsatisfactory, and only useful as an addition to 





other tests. 
(To be continued.) 
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ROLLING MILL. 


CONSTRUCTED BY MESSRS, WILLIAM COLLIER AND CO., ENGINEERS, MANCHESTER. 
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THE engravings given above represent a rolling mill for 
making weldless steel tyres, as constructed by the firm of Messrs. 
Collier and Co., of Salford, Manchester. he mill consists of 
two sets of rolls placed side by side in the same main framing, 
but working entirely independent of each other. The first set is 
the “ breaking down” mill, consisting of a pair of rolls revolving 
in a vertical position, and pressed against each other by hydraulic 
force. These rolls receive a hammered ring of suitable weight 
for producing the tyre, and this ring is widened out to a larger 
diameter and to a section, which is afterwards to be reduced in 
the finishing rolls to its ultimate shape. The finishing rolls are 
similar in their arrangement to the first, but the tyre is operated 
upon at the same time by a pair of side rolls, which fix its dia- 
meter and keep it in true circular shape. The side rolls are 
mounted upon a pair of jaws (see plan), which can be opened and 
closed by means of teethed segments acted upon by a worm pro- 
vided with a right and left hand thread. These jaws also carry 
a pair of small rollers, each revolving round a horizontal axis, 
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which serve as guides for the tyre, and flatten its faces during the 
finishing process. The method of gauging the tyre is shown in 
Fig. 1. k straight bar, with a centre set on the top of the fixed 
roll, and a roller sliding inside the tyre, and pressed against it 
by hand, form this simple apparatus. The movement of the 
inner roll by hydraulic pressure is effected hy means of a pair of 
hydraulic cylinders fixed to the frame underneath. The larger 
ey sa which forces the rolls against each other, is cast on to 
the frame carrying the rod, so that the pressure of the water 
moves the cylinder away from the fixed ram, and so carries the 
whole frame with the moveable roll against the fixed roll. The 
smaller cylinder serves for drawing the inner roll back, and in 
this the ram is moving in the fixed cylinder. The breaking- 
down rolls are provided with a pair of collars or washers running 
face to face and in contact with each other, and fixed to the 
shafts of the rolls underneath the bed (see section). These serve 
to prevent the pressure of the work from lifting the tipper or de- 
pressing the lower projecting flange of these rolls. A pair of 
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engines of from 70 to 80 horse power are required for successfully 
working this mill. The tyres pass through the two operations 
of “roughing down” and finishing at one heat, and are turned 
out at a rapid rate. Messrs. Firth and Son, of Sheffield, em- 
ploy one of these mills for the production of steel hoops for the 
manufacture of ordnance, the rolls, of course, being shaped 
accordingly. 





Ocran StEAMING.—A steamship race of an exciting charac- 
ter, has just taken place between the Hamburg and American 
Steam Navigation Company’s screw steamer Hammonia and 
the North German Lloyd’s screw steamer Union. The race 
was from Southampton to New York. The Hammonia sailed 
from Southampton one hour before the Union, and is reported 
by Atlantic Telegraph to have arrived at New York in nine days 
three hours, being the fastest passage out from Southampton on 
record. The Union and the Hammonia were both built by 
Messrs. Caird and Co., of Greenock. 
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FRENCH ENGINEERING. 


No. I. Tue Paris Bripees. 


Tue Chemin de Fer du Ceinture, or belt railway | 


around Paris, crosses the Seine at two points about 
seven miles apart, the upper or eastern bridge being 
the Pont Napoléon ut. and the lower or western 
one the Pont de Point du Jour. 
twenty-three bridges, of which, however, five are 
virtually prolongations of as many more on opposite 
sides of the [le St. Louis and the lle de la Cité. 

In no place within this distance of seven miles does 
the width of the Seime exceed 750 ft., while for most 
of the way it is very much less, and the bridge of 
Arcole crosses from near the Hétel de Ville to the Tle 
de la Cité by a single wrought-iron arch of 2624 ft. 
clear span. In respect, therefore, of the design of 
bridges, the Seine does not present so fine a scope as 
the Thames for the talent of the engineer. Not but 
that bold and even commendable designs for iron 
bridges were long since proposed by the French en- 
gineers, and more especially, too, in the last century; 
and it is a notable fact that a cast-iron bridge of three 
arches of 82 ft. span each was actually constructed as 
early as 1755, or many years prior to the Coalbrook- 
dale-bridge, at a foundry in Lyons. 
ever, erected onits intended site, the scheme having 
been abandoned. As early as 1779, M. Callipe de- 
signed an iron bridge with a single span of 656 ft. 
Three years later M. Montpetit proposed two wroughit- 
iron arches of a span of 213} ft. each for crossing the 
Seine in Paris, and another design published in the 
same year by M. Aubry was for a single wrought-iron 
iron arch of 318} ft. opening. In 1810 M. Bruyére 
exhibited a design for a foot bridge near where the 
Pont des Invalides now stands, and which was to have 
a single span of 4264 ft. 

In the actual eonstruction of iron bridges, the 
French engineers were also very early in the field, the 
first bridge of Austerlitz, finished in 1805, the year of 
the great victory, having had five cast-iron arches, 
each of 106 ft. span and one-tenth rise. 


covering at the sides. It had two spans of 101 ft. 
8 in. each, with but 6ft. 5in. rise. From faults of 
design, however, the first cast-iron bridge in Paris, 
that of Austerlitz, cracked and partly gave way, and 
was rebuilt in masonry; and to this day, the general 
preference of the engineers of the Paris bridges has 
been in favour of stone, although the Pont St. Louis, 
with a single arch of 210ft. span and one-eleventh rise, 


the Pont de Solferino, with three arches of 131 ft. 2 in. | 
span, and with a rise of one-tenth in the centre and | 
one-eleventh in the side arches, and the bridge of St. | 


Péres, formerly known as the Pont du Carrousel, have 
cast-iron arches. 

The history of the Paris bridges has no especial in- 
terest for the English engineer ; but those who care to 
know more upon this head will find a very complete 
paper, by M. Féline-Romany, engineer of the Ponts et 
Chaussées, and in charge of the bridges of Paris, in 
the Annales des Ponts et Chaussées for 1864, and we 
shall here follow the chronological order adopted in 
that paper, from which also we shall condense many 
particulars. The chronological order applies to the 
original bridges upon the same sites, many of these 
having been rebuilt. 

The new bridge of Notre Dame, in place of the old 
one, finished in 1507 by Father y adh 5 was opened 
in 1853, on the day of the marriage of the present 
emperor. ‘The old bridge had six arches, of from 
50 ft. 10 in. to 56 ft. 7 in. span, and had a double row 
of houses along its sides, as on old London-bridge. 
These, however, were demolished in 1786, leaving the 
full width of the bridge, 764 ft., clear for traffic. The 
new bridge has five arches in stone masonry, of from 
57 ft. to 61 ft. Gin. span, with piers 11 ft. 6 in. in width. 
The outside width of tine bridge is 68 ft. 104 in., the 
roadway being 39 it. 44in. wide, and the footpaths 
each 13{t. The foundations of the present bridge are 
those originally put in by Father Joconde, who was 


the first to construct a really permanent bridge in| 


Paris, and the stones of the old work have been em- 
ployed in the new. The height of the arches is con- 
siderably less than in the old bridge, the roadway 


having heen lowered § ft. 10 in., with a slope each way | 


of but 1 in 200, and with a height of the soffit of the 
middle arch of 31 ft. 4in. above low water. The full 
of the river through the bridge was formerly from 
12 in. to 16 in. at low water, but it is now hardly half 
as much. The new bridge, with the alterations to the 
quays, has cost a little less than 40,000/., the works 
of the bridge alone having cost but 28,5344. 


Between these are | 


It was not, how- | 


The old | 
Pont de la Cité connecting the two islands in the | 
Seine, and built still earlier, or in 1803, was a com- | 
pound structure of iron and wood, and had a copper | 


The Petit Pont, or “little bridge,” over the southern 
; arm of the Seine at the Ie de la Cité, may be regarded 
| as a prolongation of the bridge of Notre Dame, although 
separated from it by a considerable distance. Original] 
built in the earliest times of the French monarchy, it 
has been several times reconstructed, once by Father 
| Joconde, early in the sixteenth century, and, lastly, in 
1853. It formerly had three arches, for which a single 
circular arch of one-tenth rise is now substituted: 
This areh has'a span of 101 ft. 8 in. on the up-stream 
‘and 106 ft. 7in. on the down-stream side, the width 
over the parapets being 68 ft. 10}in. This arch is 
constructed of a curious description of stone, known 
as meuliére, a hard stone of a spongy structure, some- 
what like the French buhr stone. It is lighter and at 
the same time harder than many other stones, and when 
laid, as in this case, in cement, the lowering of the arch, 
on striking the centres, is very slight. ‘The thickness 
of the arch of cut meuliére is 4 ft. 7 in. at the crown. 
The cost of the present bridge was but 15,400/., the old 
abutments of the former bridge having been retained. 

The Pont Neuf, or New Bridge, crossing both arms 
of the Seine at the lower or western end of the Lle de 
la Cité, is now the oldest bridge in Paris, having been 
commenced in 1578, in the reign of Henry IIT., by 
Androuet de Cerceau, one of the first architects of the 
time. ‘The works were interrupted, however, by the 
civil wars, and were only completed by Marchand, in 
1604, in the reign of Henry LV. Between 1848 and 
| 1855, however, the arches of the bridge were lowered, 
and all the external stonework renewed, these opera- 
tions having been performed without at any time com- 
| pletely interrupting the traffic. The Pont Neuf is in 
| two lengths, separated by the open space containing 
ithe equestrian statue of Henry IV., the northern 
length having seven, and the southern five, nearly semi- 
|circular arches. The two lengths are not exactly in 
| line with each other, the arches are a little oblique to 
|the line of the roadway, or axis of the bridge, and 
|they are not of exactly the same width on the up- 
stream and down-stream faces. The widest span, of 
the northern bridge, measured on the up-stream face, 
has an opening of 64 ft., the others being narrower. 
The width of the bridge outside the parapets is 70 ft., 
and at each pier, and on each side, a semicircular 
recess with seats is formed, and it was only so lately as 
1855 that these were occupied by shops of the most 
paltry appearance, these having been erected in 1776, 
or a hundred and seventy-two years after the original 
completionof the bridge. The extensive alterations made 
between 1848 and 1855 cost 67,500/., and the extine- 
tion of the rights in the nineteen trumpery shops 
raised this sum to $5,000/., which, as in the case of 
most of the Paris bridges, was equally divided between 
the national and the municipal Governments. 

The Pont Marie crosses the northern arm of the 
Seine at the Ile St. Louis; the Pont de la Tournelle 
crossing the southern arm in the extension of the same 
line of streets. Christofle Marie, the builder of this 
bridge, commenced its construction, in 1614, under a 
contract with the king, Louis XIII., whereby all the 
land, then unbuilt upon, of the Ile St. Louis was to be 
given to Marie for building purposes. This contract 
was afterwards transferred to Jean Delagrange, by 
whom the work was finished in 1635. Both arches 
of the bridge were.swept away by a flood in the Seine 
in 1658, and were not rebuilt until some time after 
1664; but the bridge then constructed still stands, 
with the exception of the houses which, as upon all the 
older bridges, were built along both its sides. The 
Pont Marie has five semicircular arches of masonry, 
the widest of which has a clear span of 57 ft. 10} in., 
and the narrowest of 45 ft. 1}in. The width between 
the abutments is 302 ft. 8 in., and the clear water-way is 
248 ft. 8in. Having been originally built with lines of 
houses along both sides, the bridge isof good width, being 
77 ft. 5 in. over the parapets, the roadway being upwards 
of 48 ft. wide, while the footpaths are each 13 ft. 

The Pont St. Michel crosses the southern arm of 
the Seine at the Ile de la Cité, in line with the new 
Pont au Change and the Boulevart Sebastopol. It 
occupies the site of an old bridge erected about 1618, 
although the earliest, bridge upon the same site is 
known to have been built in the year 1384. The pre- 
sent bridge, commenced May Ist, 1857, and finished 
at Christmas of the same year, has three elliptical 
arches of 56 ft. 5in. span, the centre arch giving 27 ft. 
of clear headway above low water. The crown of 
each arch is 274in. thick. The two piers are each 
9 ft. 10 in. wide, and the abutments have a depth of 
| about 20ft. The arches are made in rubble masonry 

laid in Portland cement, and this is the first bridge in 

Paris in which Portland cement has been employed, 

the Vassy cement having been previously preferred. 

The face stones of the arches are in the fine stone of 
“ 





the Chateau Landon. The rubble-work was all taken 
from the stonework of the old bridge. This’ bridge, 
and its corresponding bridge, the Pont au Change, over 
the northern arm of the Seine, in the same continuous 
line of the Boulevart Sebastopol, are the widest in 
Paris, being 101 ft. 7 in. outside the parapets, the 
roadway being 59 ft. wide, and the footpaths, on either 
side, each 19 ft. 8in. The old bridge had four arches, 
and the removal of its piers was a work of great diffi- 
culty ; although, unlike our: London bridges, this and 
all the other work appears to have been performed with 
wonderful celerity, the whole of the new bridge having 
been completed im less than nine ‘months, and at a 
total cost of less than 30,000/., of which the alterations 
of the adjoining quays cost 8000/., leaving but 22,0007. 
for the actual cost of the reconstruction of the bridge. 
In building the new Pont St. Michel, the foundations 
were made according to a plan which, already a 
favourite one with the French engineers, was then 
adopted, now ten years since, for the first time in 
Paris, although it had been employed still earlier upon 
the Tours and Bordeaux Railway. An excavation 
was dredged down to the hard ground and levelled at 
the bottom. Upon this a box or caisson, having no 
bottom, was sunk and filled with concrete, the upper 
edges of the caisson being, of course, above the evel 
of the water. Upon this concrete, once set, the lower 
courses of tlie piers were laid, and the masonry thence 
earried up in the ordinary manner. Each of the 
foundations of the two piers of the new bridge was 
thus put in in one month, ready for the lower courses 
of masonry. When the masonry of the arches had 
been completed, it was left for six days only upon the 
centreing. When the centres were struck, however, 
the arches went down but very slightly, the settlement 
being hardly sensible. 

The old Pont au Double, built in 1634, crossed the 
southern arm of the Seine between the Ile de la Cité 
and the south bank, at the eastern end of the Hotel 
Dieu, and opposite the cathedral church of Notre 
Dame. It had two arches. The new bridge, made in 
1848, has one arch of 101 ft. 8 in. span, with but one- 
tenth rise, and a thickness at the crown of but 4 ft. 
3in. In considering the necessity for a flat arch, thin 
at the crown, so as to admit of both sufficient headway 
beneath and good levels for the roadway above, the 
engineers had proposed that the arch should be made of 
that singularly light, porous, and hard stone, meuliére, 
which appears almost like flint solidified after ebul- 
lition, and they made experiments with this stone built 
into an arch with joints of Vassy cement. The bridge 
was accordingly carried out upon this suggestion, and, 
when the centering was struck, the arch, of 101 ft. 8 in. 
span, went down 0.6 in. only at the crown. Much of 
the credit of this successful experiment was due to the 
contractor for the work, M. Gariel Larget. The arch 
was turned in twenty-three days, and it was then left for 
five months upon the centres, but only in order to give 
ample time for the hardening of the mortar in the joints 
of the abutments, which had not been laid in cement. 

The Pont au Change, so named from the money- 
changers, whose houses were built along both sides of 
the old bridge (the latter erected in 1639—1647), was 
opened in 1860. It carries the Boulevart Sebastopol 
to the Ile de la Cité, the Pont St. Michel continuing 
that great thoroughfare across the southern arm of the 
Seine. The new bridge has three elliptical arches in 
rubble masonry, each of 103 ft.. 73 in. span. Their 
springing is at 5 ft. above low water, and the head- 
way under the highest arch is 31 ft. 2in. above that 
level. The two piers are each 13 ft. 14 im. thick. The 
arches are 3 ft. 4 in. thick at the crown, and 5 ft. thick 
at the springing. The outside stonework, partly in 
dressed stone, is from the quarries of the Chateau Lan- 
don. Like the Pont St. Michel,the bridge is 101 ft. 8 in. 
wide over the parapets, with a carriage-way 59 ft. 
wide, and two footpaths each 19 ft. 8in. wide. The 
bridge is thus 18 ft. wider than Westminster-bridge, 
and of néarly twice the width of London-bridge. ‘The 
demolition of the old bridge was very difficult, and 
occupied from August, 1858, until November, 1859, 
while the new bridge was opened only eight months 
after the last given date. The foundations of the piers 
were made, as in those of the bridge of St. Michel, of 
masses of concrete run into caissons resting upon a 
levelled surface of hard ground below, the caissons 
having no bottom. ‘The expedition of these works is 
remarkable to us Londoners, with whom the con- 
struction of a bridge over the Thames is the work of 
several years. The new Pont au Change cost, in its 
own construction, but a little more than 50,000/., al- 
though the cost of demolition of the old bridge 
(16,000/.) and the alterations of the quays has carried 
the total expenses to 86,6007. 

(Zo be continued.) 
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THE COIL CURRENT AND ELECTRIC 
MOMENTUM. 
By F. C. Wess. 


Wuewn the two ends of a conductor through which 
an electric current has been flowing are disconnected 
from the source of electric generation and connected 
to the terminals of a galvanometer, a current may in 
certain cases be observed flowing in the same direction 
as the primary current. This current, first observed 
by Faraday on short lengths of wire, in 1834, was 
afterwards noticed in submarine cables by the author, 
who called attention to it in The Engineer, for 
August, 1859. Professor Sir W. Thomson read 
a paper on the subject before the British Associa- 
tion, on September 22, 1859; and it was further 
alluded to by Mr. Fleeming Jenkin, in the Pihilo- 
sophical Magazine, of September, 1861. ‘The cur- 
rent has been termed “coil current,” ‘false dis- 
charge,” and “extra current.” If the circuit has a 
high inductive capacity, the dynamic charge produces, 
when the ends of the wire are joined ihestes the gal- 
vanometer, a current in the reverse direction to the 
primary, and which in certain cases may entirely 
obliterate the extra current. If the wire is coiled, the 
extra current is greatly increased ; if coiled round a 
core of soft iron, it is still further increased; andif the 
inductive capacity of the circuit is small, the strength 
of this coil current may be so greatly in excess of that 
produced by dynamic charges as entirely to overpower 
the effect of the latter. A third condition is that in 
which the inductive capacity and conditions favour- 
able to the extra current balance one another, so that 
both currents can be observed, the one preceding the 
other. 

When the effects of the coil or extra current are 
alone visible, the electric condition of the wire (how- 
ever little understood the cause producing that con- 
dition may be) is clearly such as to produce a cur- 
rent circulating round the circuit in exactly the same 
way as if the battery were still in the circuit. If one 
or both ends of the wire are to earth, the effect is just 
the same ; so that, in fact, electricity appears actually 
to be flowing out of the earth into the wire. at one 
end of the wire, and out of the wire into the earth at 
the other. 

Electricity seems to be flying round and round in 
the circuit in a manner apparently quite inexplicable 
by any consideration of the distribution af the tensions 
as dependent on the conductive and inductive resist- 
ances, and the electro-motive force previously existing 
in the circuit. 

The phenomenon has often received a name, but 
never an explanation. Faraday calls it “ the influence 
“ by induction of an electric current on itself.” Mr. 
Jenkin calls it “ false discharge ;” and Sir W. Thom- 
son “explained this second current, or false discharge, 
‘as it has since been sometimes called, by attributing 
“it to mutual electro-magnetic induction between 
“ different portions of the coil, and anticipated that no 
* such reversal could ever be found in a submerged 
“cable.” Mr. Varley says that the current thus pro- 
duced in a coiled cable is due to the “ magnetism 
“generated by the interior wire magnetising the ex- 
“ terior iron coating.” 

All these are mere attempts to dispose of the sub- 
ject by stringing together words which specify an 
action quite as unintelligible as tle phenomenon which 
they pretend to explain. 

When we consider the discharge of the static or 
even of the dynamic charge from a cable, the explanation 
of the effect is both intelligible and satisfactory. It 
can be referred to calculation, and illustrated and 
proved geometrically. Although we do not yet ex- 
pect the explanation of such phenomena as this extra 
current in coiled wires, whether round soft iron or not, 
to be at present as satisfactory as that of all the pheno- 
mena of the voltaic circuit (such as the distribution 
of the tensions, the static and dynamic charge, &c.), 
have been rendered by Ohm and others, we still have a 
right to expect from those who pretend to theorise on 
the subject something more than a mere jugglery with 
forms of expression. 

Nor are the surmises and assertions sometimes 
thrown in with these pretences to enlighten always 
correct. Contrary to Professor Thomson’s view, the 
wire need not, according to Faraday’s experiments, be 
coiled, a fact which a German electrician has declared to 
the author to have been corroborated in the Red Sea 
cable, although we -know, of course, that the effect is 
enormously enhanced by coiling. Nor can the effect be 
due to the “‘ magnetism generated by the interior wire 
7 tising the exterior iron coating,” since it is 
well knbwn that the effect is very much greater when 





the wire has no jron sheathing, the effect of iron 
wires wound round a conductor being quite different 
to that. produced by iron inserted iz a coil of insulated 
conductor. 


Faraday observed, in relation to -this phenomenon, 
* the first thought that arises in the mind is, that the 
“ electricity circulates with something like momentum 
“or inertia in the wire, and that thus a long wire 
“ produces effects at the instant the current is stopped 
“which a short wire cannot produce. Such an expla- 
“nation is, however, at once set aside by the fact that 
“ the same length of wire produces the effects in ver 
* different degrees, according as it is simply estended, 
“or made into a helix, or forms the circuit of an 
“ electro-magnet.” 

This theory of momentum, thus originated and then 
discarded by Faraday, and distinctly objected to by Mr. 
Varley, in 1857, at the Institution of Civilngineers, ap- 
pears within the last year to be again coming into favour. 
Thus a writer in the North British Review, for De- 
cember last, states that “the difference between a 
* coiled cable and a straight one as a means of signal- 
“ling has long been known, and that difference appeared 
“from Mr. Jenkin’s experiments on the Red Sea cable 
“(Transactions of the Royal Society, 1862),'to be 
“possibly great enough to halve the speed, or even re- 
“duce it to a still smaller fraction of that obtained on 
“the straight cable; but crucial experiments on this 
“point were wanting. ‘The extra retardation is_pro- 
“ duced partly by the induction ofthe current on various 
“parts of itself in neighbouring coils, and partly by the 
** magnetization and demagnetization of the:iron sheath- 
“ing which forms a sort of huge electro-magnet. The 
“effect produced by the coiling is analogous to giving 
“the electric fluid an inertia and consequent,momen- 
* tum, an analogy long since pointed out by Sir William 
** Thomson in a paper by him and Mr. Jenkin on the dis- 
“charge from a coiled cable, published in Pdi. Mag., 
* 1861. A new illustration of this analogy was dis- 
* covered on board the Great Eastern by Sir W. Thom- 
** son, in the fact of an oscillating current flowing in and 
* out of the insulated cable when first charged. This 
* phenomenon was described by Mr. Varley in a paper 
“read at the meeting of the, british Association this 
“ vear at Nottingham, and published in the Atheneum 
* of the 15th September.” P 

The writer of the article quoted is curiously oblivious 
of the date when any notice of this current m a coiled 
cable was first published, and where its effect on the 
rate of signalling was clearly pointed out—viz., in The 
Engineer of August, 1859—though precise as to the 
date when Mr. Jenkin’s paper on the subject was read 
in 1862. 

The explanation of the coil or extra ‘current is 
divided, by the same writer, between Faraday’s induc- 
tion of a current on itself and Mr. Varley’s magnetised 
wires. 

The analogy of the phenomena to: an existence of 
electric momentum is also credited to Sir William 
Thomson, whereas Faraday forestalled Sir. William by 
just twenty-seven years. Whether the extra or coil 
current can be explained entirely by the idea of momen- 
tum, supposing electricity to be subject to inertia, is 
still an open question ; but the fact that some electri- 
cians now allow that electricity gives decided signs of 
vis inertiu and momentuin is worthy of note: 








MILITARY CIVIL ENGINEERS. 


We often wish, that instead of having been brought 
up to the simple profession of a civil engineer in tiis 
country, it had been our good fortune to have received 
a cadetship for Addiscombe, where, of course, we should 
have distinguished ourselves sufficiently to have ob- 
tained an appointment in the once-celebrated corps of 
Bengal Engineers. On arriving in India, we should at 
once have got posted to the Public Works Department, 
and by this time should doubtless have become: pos- 
sessed, in common with our brother-officers, of that 
wonderfully versatile talent for which all military men 
in that department scem to be so specially noted. It 
is true that every member of the Public Works De- 
partment in India is expected to be prepared at any 
time to lay out a road, construct a dam across a river, 
with its attendant irrigation channels, to build a 
bungalow or a church, to erect a bridge, to drain a 
town, to carry out a scheme for water supply, to im- 
prove the navigable channels of rivers, to construct 
harbours and docks, or anything else that may chance 
to be required in the district wherein he is posted. 
And it is a remarkable fact that, although there are 
now many civil engineers in the department, almost 
every work of importance in India is’ enttasted to be 





carried out by a military man. Surely there must be 
some magic charm in “ pipeclay” which we civil engi- 
neers cannot fully understand. If, in this country, we 
desired to carry out any particular class of great public 
work, we should undoubtedly consult some leading 
member of the profession who had made that sort of 
work his spaslel Uinashs, and so we should expect to 
obtain the very soundest advice on any engineering 
scheme. But in India there is, it would appear, one 
great light, as far surpassing all the pigmy luminaries 
of little England as the size of the former country ex- 
ceeds that of the latter. There, the Secretary to the 
Government of India in the Public Works Department 
(a military man, of course) is fully competent to deal 
with all and every engineering subject connected with 
the parry of the country. Nothing is too intricate 
or difficult for that great mind to comprehend, and 
nothing too small for him to interfere with. All schemes 
for works, throughout the entire empire, involving an 
expenditure beyond. a few hundred pounds, must, in 
the first place,:be submitted for his approval, and. woe 
be to the unlucky originator of the design if he should 
have made an error of a few cubic feet of earthwork or 
of masonry, in his caléulations! for such is the excel- 
lent supervision of such. details that it is sure to be 
detected. _ If the calculations are wrong, of course the 
estimate must. be wrong, and so it is returned for re- 
vision; and with such like ;duties a great part of the 
time of this elevated personage is too often employed. 
But sometimes large schemes for works to be con- 
structed at the opposite extremity of the empire, re- 
quiring great local experience for their proper compre- 
hension, are summarily dealt.with with the Secretary 
in. the Public Works Topas, the total: absence of 
any knowledge of the locality. being not the smallest 
drawback to one oceupying soexalted a position. And 
thus are the public works of India too often delayed, 
and the time of the officers.employed in the department 
wasted, owing to a. system of centralisation being 
carried out to so prejudicial an extent. 

But, to revert to the military officers of the Public 
Works Department, let us see how many offices of 
importance are held by them. : In the first place, there 
is the secretaryship in the Public Works Department, 
to each of the local governments and administrations, 
all held by military men. Under the Government of 
India, four out of the six officers in the secretariat, the 
Accountant-General, all nine.of the officers attached to 
the railway department, and those holding the chief 
appointments in the telegraph department, are military 
men, as well as all. the chief engineers in the first, 
second, and third grades. Im Bengal, the Secretary to 
Government and the Controller of Accounts; in the 
North-Western Provinces, the Secretary to Govern- 
ment, the Deputy Controller of Accounts, and the 
Chief Engineer, irrigation department ; in the Punjab, 
the Secretary to Government, the Controller of Ac- 
counts, and the Chief Engineer, irrigation department ; 
in Oudh and the Central Provinces, the Secretaries to 
the Chief Commissioners and the Controllers of 
Accounts; in Rajpootana, Hyderabad, and British 
Burmah, the chief officers of the department ; and in 
Mysore and Coorg, the chief of the Public Works 
Department and the Controller of Accounts are all 
military men. In Madras, the Secretary and the 
Under Secretary to Government in the Public Works 
Department and. the: Controller and Deputy-Con- 
troller of Accounts ; ‘and in Bombay, the Secretary and 
Under-Secretary to Government, and the Controller of 
Public Works Accounts, also belong to the same 
favoured class. By sone unaccountable accident, we 
suppose it must have been, the architect to the Govern- 
ment of India is a civilian, as is also the head of the 
Public Works. Department in the Straits Settlements. 

In the face of the above patent facts, we learn, with 
a feeling somewhat akin to astonishment, that officers 
of the Royal Engineers do not. care, as a rule, to enter 
the Public Works Department. on their arrival in 
India. But perhaps it is for the best; for, after so 
long an enjoyment of all the best appointments by 
military men, it surely is high time that a certain share 
of the prizes of the department should be permitted to 
fall to the lot of civilians. We will not now touch 
more especially on the relative efficiency of the officers 
in the respective branches of the department, civil 
and military. It is not, however, because we are with- 
out facts and data bearing on the subject, but because 
we are unwilling at all times to draw what might be 
considered invidious comparisons. Having directed 
attention to this matter, it must now rest with those 
more personally concerned to endeavour to obtain for 
themselyes some just recognition of their claims to a 
joint. share in the higher appointments in the Indian 

ublic Works Department. 
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LOCOMOTIVE FOR THE MONT CENIS RAILWAY. 


CONSTRUCTED BY MESSRS. EMILE GOUIN AND CO., ENGINEERS, PARIS. 
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‘Neary fifteen months ago; in the first number of -this jour- 
nal (vide page 7, vol. i), we described and illustrated the second 
engine made. according to Mr. Fell’s patented designs for work- 

ig the traffic over the Mont Cenis Railway. The design of 
that engine was considered to be a great improvement upon that 
of the engine first constructed. The first engine had four cylin- 
ders, one pair, 114 in. in diameter and 18 in. stroke, being outside 
and being connected to the two pair of coupled wheels, 2 ft. 3 in. 
in diameter, on which the engine was carried; and the other 
pair of cylinders, 11 in. in diameter and 11in. stroke, being in- 
side and driving the four horizontal wheels, 16in. in diameter, 
which acted upon the central rail, In the second engine the 
outside pair of cylinders were dispensed. with, a single pair of 
eylinders, 15 in. in diameter and 16 in. stroke, being employed to 
drive the horizontal wheels direct and the carrying wheels 
through the intervention of a pair of rocking shafts placed at 
the front of the engine. All the wheels were 27 in. in diameter, 





and the arrangement was fully described in the article to which 
we have already referred. 

In‘the third engine, which is now being made by MM. Gouin 
et Cie, of Paris, and which forms the special subject of the pre- 
sent notice, still further improvements have been introduced. 
Figs. 1 and 2, on 284, show a longitudinal section and 

lan of ‘this engine whilst Fig. 3, on the present page, shows a 

alf back’elevation, and half transverse section of the firebox, 
and Fig. 4 is made up of two half transverse sections. We may 
here remind our readers that the Mont Cenis line is laid to a gauge 
of 3 ft. 7§in., and, that being the case, the ‘space between the 
wheels of the engine is necessarily somewhat limited, and the 
various parts have consequently had to be arranged in a peculiar 
manner to avoid overcrowding. ‘The single pair of cylinders with 
which the engine is provided are 16 in. in diameter, with a stroke 
of 16 in., oat they are fixed between the frames in the usual 
way, with the valve-chest between them. ‘The piston-rods pass 





out through the hind cylinder covers, and are attached to cross- 
heads of a peculiar shape, working between pairs of single guide- 
bars, as shown in Figs. 2 and 3. From the crossheads, connect- 
ing rods 4 ft. 3 in. long between end centres lead to cranks fixed 
to the upper ends of the vertical axes of the hind pair of. hori- 
zontal wheels, as shown in the plan; and the crossheads. are 
also connected by short links with the arms of a pair of rocking 
shafts placed across the engine under the-front end of the boiler. 
As will be seen from the plan, Fig. 2, and from the right-hand 
half of Fig. 4 these-two rocking shafts are independent of each 
other, each being worked from one crosshead. Each shaft is 
provided with two bearings, that at the inner end of each being 
carried, by a bracket attached to the barrel of the boiler and to 
the smokebox tubeplate, and that near the outer end bein 

supported from the frames of the engine. The outer bearing o 

each shaft is 5in. in diameter by 6in. long, and the inner 
bearing 5in. long and 3{in. in diameter, whilst the shafts 
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themselves, which are 5in. in diameter for the main part 
of their length, are made of steel, and have the arms 
formed solid with them. In. addition to the arm to which 
the crosshead is c ted, each rocking shaft has at its outer 
end another arm, and from each of these a connecting 
rod or link is led to a crosshead working on an inclined guide- 
bar fixed outside the frame, as shown in the plan. These cross- 
heads are, in their turn, coupled by connecting rods to overhung 
cranks fixed at the ends of the trailing axle of the engine. 

The two pairs of carrying wheels are each 2 ft. 4 in. in diameter, 
and are placed 7 ft. 1 in. apart from centre to centre. Their 
axles all have outside bearings 44 in. in diameter and 7 in. long, 
and they are, as we have already stated, provided at their ends 
by overhung cranks to which the connecting amd“coupling rods 
are attached, The horizontal wheels, being worked by the same 

ir of cylinders as the vertical wheels, sare of coursé, Jike the 

tter, 2 ft. 4 in. in diameter, and they are disposed in t#o pairs, 
as shown in the plan and Fig. 4, so as toclip the middle tail be- 
tween them. The longitudinal distance between the, centres of 
the horizontal wheels is 2 ft. 43 in., and the shafts upoh which 
they are fixed have each two journals fitting beatings éatried by 
frames, which are pressed towards the middle rail by springs not 
shown in the plan. The pair of horizontal wheels on each side 
ef the central rail are coupled together by ineans of two cgupling 
rods, one of these rods being attached to cranks at the upper ends 
of the vertical shafts and the other fo ¢ranks fixed at thelr lower 
ends. The upper and lower cranks are at right angles to each 
other. The slide-valves are driven by eccentrics fixed on the 
leading axle outside the bearings, the eccentric rods being led 
forward and coupled to shifting links. The blocks in. these 
links communicate the motion to rods which are placed in an in- 
clined position between the engine-frame and the eecentric rods. 
The front end of each of these rods works in a guide carrie by 
the engine-frame, and the other or hind end is attached to an 
arm on one of a pair of rocking shafts placed aeross the engine 
close tu the kind end of the eylindérs,, These rocking-shafts 
are each provided with another arm which is connected by short 
links to the corresponding valve-spindle, The arrangement 
which we have described may be traced out by reference to Figs. 
land 2. The weigh-bar is placed in front of the smokebvox 
just above the footplate, as shown in Fig. 1. 

Both the main frames and cross-stiys of the engine are of 
steel, and the same material is used for the connecting and 
coupling rods, for the cranks, tyres, axles, and for the barrel of the 
boiler and the firebox casing. The main frames are 11 in. deep, 
Zin. thick, and are placed 4 ft. 10 in. apart. They are connected 
by the buffer-plates, and by strong plate-stays beneath the 
barrel of the boiler, as well as by the cylinders, the cross 
Stays beneath the barrel carrying the frames to which the bear- 
ings of the axles of the horizontal wheels ure fixed. 


The barrel of the boiler is 9ft. 4 in. long by 3 ft. in diameter, 
and it, and the firebox casing are, as we have stated, formed of 
steel plates. The barrel is joined to the smokebox tube-plate by a 
ring of angle steel, and at the hind end the connexion between 
the barrel and the firebox easing is formed by the front plate of 
the latter being flanged outward, as shown in the longitudinal 
section. The firebox casingis 3 ft. 7} in. long at the top and 
8 ft. 1lin. at the bottom, whilst its width varies from 3 ft. 23 
in, at the bottom to 8 ft. Gin. at the upper part. Its total 
height is 5 ft. 8 in, the top being 6 in. above the top of the barrel. 
The inside firebox is of the shape shown in the longitudinal 
section, the crown being inclined downwards towards the hind 
end. The length of the firebox is 3 ft. 2}in. at the top, and 
8 ft. 6} in. at the bottom, and its average width is 3 ft. 10 in. 
The height is 4 ft. inside at the front, and 3 ft. 8} in. at the back. 
The boiler contains 158 tubes, 1} in. in diameter, and 9 ft. 6 in. 
long between tube-plates, these giving an external heating sur- 
face of 588 square feet. The firebox heating surface is about 
66 square feet, the total heating surface being thus about 656 
square feet. The barrel of the boiler is so joined to the firebox 
casing that it slopes downwards towards the front end, the tubes 
also following the same inclination, so that when the engine is 
on a level line there is a greater depth of water over them at the 
smokebox than at the firebox ends. This arrangement dimin- 
ishes the chance of their being laid bare when the engine is as- 
cending an incline, and the crown of the firebox is sloped so as to 
serve the same end when the engine is going down a gradient. 

The smokebox tube-plate and the back plate of the firebox 
casing, instead of being connected by longitudinal stays, are 
stiffened by gusset-plates leading from them to the front 
barrel-plates and the top plate of the firebox casing respectively, 
as shown in the longitudinal and transverse sections. The 
barrel is provided with a dome 17 in. in diameter and 2 ft. 3 in. 
high, and in this is placed the ‘regulator, which is a gridiron 
valve, as shown in the longitudinal section. The regulator 
casting is made of brass, for the sake of lightness. On the top 
of the firebox casing are a pair of Ramsbottom’s safety-valves, 
and in front of the dome is. a large sand-box, the sand-pipes 
being furnished with valves which can be worked from the 
footpiate. 

The engine has a pair of feed-pumps, worked from the out- 
side crossheads, as shown in the plan, and the feed-water is 
cerried in tanks placed on each side of the firebox, these tanks 
having the coal-bunkers arranged behind them. ‘The footplate 
is protected by a “cab” of sheet iron, of the shape shown in 
Figs. 1 and 3. The engine is provided with two independent 
brakes, the one, of the ordinary kind, acting on the hind pair of 
wheels, and the other clipping on the central rail. This latter 
bake is shown in the longitudinal section and plan; it consists 
of a couple of iron shoes placed one on each side of the mid-rail, 
and made to bear against the latter by a lever fixed at the 
lower end of a short vertical shaft placed in front of the firebox 
casing. On the upper end of this shaft is fixed another lever, 
which carries a nut in which a horizontal screw works, this 
screw being furnished with a worm wheel fixed on it, into which 
a worm tormed on a shaft which ean be conveniently turned 
from the footplate gears. 

‘The engine which we have been describing was contracted for 
in England; but it being necessary that, in order to secure Mr. 
Fell’s patents in France, an engine should be built on his principle 
in that country, the English contract was annulled, and a fresh 
one entered into with Messrs. Gouin and Co., of Paris. Since the 
engine in question has been in course of construction, designs 





have been got out for a fourth engine, in which still further im- 
provements have been made. In general soma, this fourth 
engine resembles the one we have described; but the ‘rocking- 
shafts, through the intervention of which the carrying-wheels 
are driven, have been placed below instead of above the centre 
line of the cylinders, this alteration enabling the height of the 
boiler above the rail to be materially reduced. The link motion 
also is of the ‘stationary link” kind, and is coupled to levers 
placed on a rocking-shaft carried in bearings in front of the 
cylinders, the front ends of the valve-spindles being coupled to 
the upper ends of these levers. The valve motion also is placed 
between, instead of outside, the frames. The trailing axle is piaced 
under the firebox, and the arrangement used for coupling the 
shafts of the horizontal wheels has been entirely altered. As 
the arrangement of coupling gear which has been adopted is 
somewhat peculiar, we have given a plan of it in Fig. 5, which 
figure also shows some of the other alterations which we have 
mentioned. 

Each of the shafts, b, on which the horizontal wheels are fixed, 
carries at its upper end a crank of 8 in. throw, and by means of 
these cranks the pair of shafts on each side of the midrail are 
coupled together by coupling-rods, the connecting-rods being 
also attached to the pins of the crank on the two front shafts. 
The pins of each of the cranks already mentioned carries another 
crank, or offset crank, 5', as shown in the plan, these last cranks 
having the same throw as the first, but the centre lines drawn 
from the centres of their crank pins to the centres of their 
respective shafts forming an angle of 45° with the centre 
lines of the other cranks. The pins of the cranks, b', are 
also connected in pairs by coupling-reds, as shown in Fig. 
5, and it is by means of these upper cranks on the two hind 
shafts that the shafts on the opposite side of the mid-rail 
are connected together, as follows: The hind cranks, b!, are 
connected by the links, e, to the ends of a pair of beams, e! el, 
vibrating on bearings, e* e?, fixed to the engine frames. Where 
these beams cross each other, they are connected by the pin, e, 
which passes through slots formed in.the beams, and also works 
in the guides, et. By this means the beams are caused to move 
together, and it will be seen, by tracing out the arrangement, 
that it also compels the two pairs of herizontal wheels on oppo- 
site sides of the mid-rail to move synchronously. The other 
reference letters on Fig. 5 refer principally to the valve motion 
aud to the gearing for working the vertical wheels: thus c c are 
the crossheads, and cl c! the guide bars; d' and d? are the rock- 
ing-shatt arms and reds by which the motion is transmitted to 
the vertical wheels; and d3 the guides for the outside rods. The 
expansion links are shown at f, and 1 /1 are the valve-rods, 
these being raised and lowered by means ofa J iron, /\, attached 
to them, this J iron extending across the engine, and having the 
litting-links, 6, coupled to its ends. The front ends of the 
valve-rods are coupled to arms vibrating on the rocking-shaft, 
J*, the upper ends of these arms being connected to the valve 
spindles, 7%. 


Next to blowing air directly into and through melted iron, 
another mode of its conversion is that of placing within the iron 
substances capable of evolving oxygen. Mr. Bessemer, in one of 
his patents, No. 1981, A.p. 1856, proposed, indeed, to intro- 
duce, not merely air, but “any gaseous matter containing, or 
‘capable of evolving, oxygen or hydrogen gas ;” but there are 
some solid substances, such as nitrate of soda (NaONO®) and 
saltpetre (KONO5), which are ready vehicles of oxygen, and 
from which it may be evolved on heating to redness. ,‘Lhis mode 
of producing oxygen is very destructive to the ordinary vessels 
employed in the process, and even affects platinum. Gold and 
silver cupels withstand the action, as would, of course, be ex- 
pected. 

About a year ago Mr. John Heaton, then of Widnes, but now 
of the Langley Milk Steel and Ironworks, at Nottingham, pa- 
tented a mode of treating melted iron with nitrate of soda or 
nitrate of potash (saltpetre), by placing either of these substances 
in pockets within the fireclay lining of a revolving (or barrel- 
churn) converter, where they might act upon the melted iron. 
Mr. Heaton had made experiments which indicated that about 
one hundredweight of nitrate, worth perhaps 25s., sufficed to 
evolve enough oxygen for the conversion of one ton of iron. 
Mr. Heaton is now continuing his experiments in Nottingham, 
and he bas sent us a sample of steel-iron converted by his pro- 
cess from Acklam No. 4 pig iron (made at the furnaces of 
Messrs. Stevenson, Jaques and Co., of Middlesboro’), as also a 
sample, for comparison, of the ordinary puddied bar made from 
the same pigs. The steel-iron, a short bar 2 in. by $in., broken 
at both ends, shows a fine silky fibre, while the puddled bar is 
of the usual coarsely grained quality. Mr. Heaton’s patent is 
numbered 798, for the year 1866 (price 1s. 8d.), and may be 
readily obtained from the Great Seal Patent Office, Chaucery- 
lane. The mechanical details of the apparatus are simple and 
of little special interest, inasmuch as many modes will occur 
whereby the exposure of nitrates within the iron may be effected. 


STEEL BOILERS. 

Wrrn regard to an observation in our notice, last week, of 
the Paris Exhibition, respecting the ten-wheel locomotive ex- 
hibited by the Paris and Orleans Company, we can now add 
that besides that engine, twelve of the coupled express and 
mixed engines on the same line have steel boilers. ‘These were 
made in 1865. Several engines on the Paris and Sceaux line, 
made last year, have also steel boilers. On the Midi or 
Southern Railway of France, fifteen eight-coupled engines, made 
by Cail, in 1865, have steel boilers. The engines in the Exhi- 
bition made at Graffenstaden, one for the Eastern Railway, the 
other for the Baden Railway, have their boilers made of cast 
steel plates, and the Orleans Company now employs cast-steel 
plates for the circular smokeboxes of all their engines, new and 
old, steel being thus substituted for iron when repairs are made. 


Sourn Yorxksuiere.—lIn this district, makers ot railway 
plant are doing a large trade, more particularly in tyres, axles, 
springs, and points. ‘There are also some good orders on hand 





for gas and water pipes. ‘The steel trade continues active. 





RECENT PATENTS. 


Te following specifications of completed patents 
are all dated within the past year; and the year 1866 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 1844, 1s. 4d.) Thomas Webster Rammell, of 
3, Westminster-chambers, patents improvements in the 
details of pneumatic railways. These include placing 
the doors, by which the ends of the tubular way are 
closed, at a distance of about 100 ft. or 120 ft. from 
the stations, and making the junction between the 
double line of way at the stgtion and the single line in 
the tube between the station and the doors of the 
tube, instead of within the latter, as according to Mr. 
Ramimell’s former patent (February 10, 1860). The 
rails at the stations are also to be laid at such an in- 
clination that the trains will readily start and be 
delivered into the tubes when the brakes are removed, 
and the patent also includes various improvements in 
the arrangement of the bearings, valves, &., of the 
fans or “ejectors” by which the air for working the 
line is compressed or exhausted, as well as in the 
details of the “sail-plate’ with which the piston- 
carriage is fitted. 

(No. 1845, 10d.) Peter Ellis, of 9, Orange-court, 
Liverpool, patents an arrangement of hoists for use 
in buildings. According to tls plan, a series of cages 
are slung one above the other from cross bars, the 
ends of which are secured to a pair of endless chains 
or bands moving parallel to each other, and passing 
over pulleys at the top and bottom of the lift. The 
cages thus swing between the bands, and the wheels at 
the top and bottom are placed sufficiently wide apart 
to let the cages swing between them as the cross bars 
pass over and under them. Motion is communicated 
to the upper pulleys by gearing, and an arrangement of 
brake is provided for stopping the hoist when any 
cage arrives at any desired height. 

(No. 1846, 4d.) Alexander Prince, of 4, Trafalgar- 
square, patents, as the agent of George Palmer Ball, 
of New York, a method of preserving timber by 
placing it in closed vessels, and then exhausting the air 
and admitting crude petroleum by which the timber 
becomes saturated. In some cases also it is proposed 
to coat timber with a cheap mineral paint which has 
been mixed with crude petroleum. 

(No. 1848, 1s. 2d.) William Justice, of Dundee, 
mage an arrangement of rotary engine, to be worked 
yy steam or water power. One form of this engine 
has two cylinders placed side by side, each cylinder 
being provided with a central axis carrying a radial 
piston. Another shaft works between the two just 
mentioned, this shaft being of such diameter that it 
projects into both cylinders, and its circumference 
touches those of the other two shafts, The central 
shaft has a recess formed in it which allows of thie 
passage past it of each of the radial pistons alternately, 
and it serves as an abutment, the steam being ad- 
mitted between it and the pistons by suitable valves, 
so as to drive round the two shafts to which the pistons 
are fixed. All the shafts are geared together. 

(No. 1852, 1s. 4d.) Wilson Ager, of New York, 
and 4, Railway-place, Fenchurch-street, patents pass- 
ing a blast or current of cold air through gun-barrels 
after each discharge, in order to clear and cool them. 

No. 1867, 1s.) Cornelius Varley, of 337, Ken- 
tish-town-road, and Samuel Alfred Varley, of 66, 
Roman-road, Holloway, patent various improvements 
in the constructivedetails of telegraph instruments. 
These improvements could not be described in the 
limited space we could devote to the subject here. 

(No. 1868, 1s. 4d.) George Plant, of Manchester, 
patents machinery for making wrought iron or steel 
conical tubes of the kind used in Galloway’s boilers. 
‘The “skelp,” or plate forming the tube, being bent 
round and raised to a welding heat, is placed upon a 
suitable mandril, and the joint closed by subjecting it to 
the action of a roller passed longitudinally over it, or 
to the blows of a steam-hammer under which the 
mandril is traversed. Machinery for flanging over 
the ends of the tubes is also included in the patent. 

(No. 1875, 10d.) Jean Joseph Louis Marie 
Lagarrique and Pierre Aristide Castira, of Upper 
Clapton, patent an arrangement for dispensing with 
the use of pointsmen on railways, it being proposed to 

yrovide each engine, at the leading end, with a pair of 
blocks or shoes carried by sliding rods, either of which 
can be depressed by the driver at pleasure ; and it 
being intended that these shall act upon levers placed 
between the rails, and open or close the points which 
the engine is approaching, according to which shoe is 
brought into action. The patentees do not say what 
is to be done when a train is being pushed into a 


siding. 
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(No. 1877, 8d.) John Goad and William Goad, of 
Plymouth, patent making the mile-posts for railways, 
the name-plates for streets, &c., of sheets of metal 
having the letters and numerals punched out, these 
letters, &c., to be made visible at night by a lamp 
placed behind each plate. 


(No. 1890, 8d.) Henry Trotman, of Southampton, 
patents the application to marine boilers, worked in 
connexion with surface condensers, of a “ feed-box” 
consisting of an arrangement of iron bars and gine 
plates so placed in a box contained in the boiler, that 
the feed water, on its way to the latter, is obliged to 
pass between the bars and plates in a somewhat 
circuitous current. 

(No. 1891, 1s. 6d.) Hugh Smith, of Glasgow, 
patents an arrangement of rivetting-machinery specially 
applicable for ship and girder work. According to 
this plan, there are placed on each side of the structure 
to be rivetted frames carrying bars or tubes running 
parallel to the structure. On the bars on one side a 
steam rivetting apparatus of the steam-hammer kind is 
made to traverse, whilst those on the other side 
carry in a similar manner an adjustable “dolly” or 
holding-up apparatus, this “ dolly” consisting in some 
cases of a heavy bar held up to its place by spring 

ressure. The bars on which the steam rivetter and 
Lelding ep apparatus traverse are also to be made avail- 
able for carrying drilling and boring machinery, if re- 
quired. 


[Owing to the pressure upon our space, a large number 
of notices of patents are unavoidably left over until 
next week. | 





HEAVY GUNS FOR COAST DEFENCE. 

In mounting a heavy gun for the purpose ofcoast de- 
fence, it is desirable that it should be arranged so that it 
is capable of being trained through a large. angle, and, at 
the same time, that it should be fired through a port or 
embrasure of such moderate dimensions that the men 
working the gun are not unnecessarily exposed. It 
is with a view of testing one method of obtaming these 
two qualifications that one of our 13 in., or 600-pounder, 
guns has been recently mounted at Shoeburyness upon 
an experimental carriage and turntable of novel de- 
sign® which were constructed at Woolwich Arsenal for 
the purpose. ‘This turntable, &c., is placed at Shoe- 
buryness within a wooden barrier, which is intended 
to represent a curved armour-plated shield, or portion 
of an armour-plated fort, and the peculiar features of 
the arrangement we shall be enabled to explain by re- 
ference to the subjoined outline diagram, in which, 
however, the ports have not been shown in precisely 
the same positions as they occupy in the shield at 





Shoeburyness. In the diagram it will be seen that the 
shield, A B D, is curved to the arc of a circle struck 
from the centre, C, of the turntable, and that it 
is furnished with three ports, situated at A, B, and D 
respectively. In the case of a gun being mounted in 
this manner at the corner of a fort, the three ports 
could of course be arranged as shown in our diagram ; 
but if the face of the fort extended beyond the gun on 
each side in a straight line, two of the ports only— 
those marked A and B—could be made available. 

The 600-pounder gun at Shoeburyness weighs 23 
tons, and it is mounted on a carriage weighing 2 tons 
17 ewt. This carriage is furnished with powerful com- 
pressors for taking up the recoil by frictional resistance, 
and it is in its turn mounted upon a pair of inclined 
slides, which are fitted with flanged wheels running 
upon three lines of rails placed: on the turntable. 
These lines of rails are curved to ares of circles struck 
from a common centre, I, near the circumference of 
the turntable, and the wheels ramming on them have 





their diameters proportioned to their distance from that 
centre, the effect of this arrangement being that, how- 
ever much the slide may be trained laterally, its centre 
line, and consequently that of the gun, is always radial 
tothe point, F. The lines dd and _6! 4! onthe diagram 
indicate the two extreme positions which can be taken 
by the centre line of the gun when the point, F, is 
placed. opposite the centre of the port, B, and the angle 
4 ¥,6} is thus the horizontal angle commanded by the 
n through that port. By withdrawing the gun, 
owever, and turning the turntable round so that the 
centre from which the curves of the rails are struck is 
brought opposite the centre of the port, A, as shown 
at) K, the gun can be trained between the positions 
shown by the dotted lines, aa and a! a!, command 
being thus obtained over the angle, a1 Ea. Another 
port between those marked A and B will enable com- 
mand to be obtained over the angle contained between 
the lines, aa and 44, and thus, by the use of ports of 
but very moderate size, the gun can be trained. into 
any position between those shown by the lines, a! a1, 
b* 4+, the total training angle afforded by the ports we 
have been considering being thus atc d'. The use of 
the port, D, or another between it and B, would give 
still greater lateral range; and of course in action all 
the ports except that actually in use would be closed by 
strong iron shutters, so that the men working the gun 
would not be exposed. In the case of the temporary 
shield erected at’ Shoeburyness, the ports are, as we 
have already stated, arranged somewhat dillerently to 
those shown in our diagram, but the latter will serve 
to explain the principle upon which the arrangement is 
constructed. 

The gearing for rotating the turntable and giving 
the training motion to the slide is very simple. The 
pit.in which the turntable is placed is provided with an 
annular rack, extending round its circumference at a 
short distance below the surface of the ground, and 
this is geared into by a pinion fixed on the lower end 
of a vertical shaft, the bearings of which are carried by 
a short cast-iron pillar on the turntable. On the top 
of the vertical shaft is a bevel-wheel, which is driven 
by a bevel-pinion earried by a cross shaft furnished 
with crank-handles, which can be manned by four 
men. ‘The training of the gun is effected by gearing 
fixed to the back of the slide, this gearing driving a 
chain-wheel over which a chain, having its ends 
affixed to opposite sides of the turntable, passes. 
The training-gear thus hauls upon this chain, in 
one direction or the other, according to the side 
towards which the gun is to be trained. The turn- 
table is provided with stops, by which it can be fixed 
when the gun is brought fairly opposite one of the 
ports. 

The apparatus which we have been describing was 
first tested at Shoeburyness, on the 8th inst., the day 
on which the trials of the Chalmers target were made. 
On that occasion two rounds were fired with 70 lb. 
charges and 670 lb. shot. The trials were very success- 
ful, the turntable, &c., being readily worked, although 
in some of the details slight alterations will probably 
be necessary. 

Of course, in working a 13 in. gun when 670 Ib. shot 
have to be dealt with, some special loading appliances 
are required. In order to bring the shot to the gun, 
the former is placed in a sort of iron cradle, furnished 
with handles on each side. These handles are manned 
by six men, who lift the cradle with the shot on toa 
small two-wheeled wrought-iron carriage, on which it 
is wheeled to beneath the muzzle of the gun. To lift 
it up to the mouth of the latter, a small wrought-iron 
crane jib was at first fixed by the side of each of the 

orts through which the gun was to be fired, these 
jibs being each furnished witl an eye at the top to which 
the lifting tackle was attached. ‘This arrangement was, 
however, found to be inconvenient, as, unless the muzzle 
of the gun and the jib by which the shot was to be lifted 
were at once brought into certain relative positions, a 
good deal of ‘ dodging” was required to get the shot 
fairly opposite the mouth of the gun. ‘To avoid this, 
a jib has now been fixed on the muzzle of the gun it- 
self in the following manner: Around the muzzle of 
the gun is placed a clip-ring made in two parts bolted 
together, the ring having a double eye on its upper 
side to which the bottom of the crane jib is Sieasd in 
such a manner, that when not in use it can be folded 
back upon the top of the gun. ‘The shot is hoisted by 
a set of blocks and tackle, the upper block being 
hooked to the eye at the top of the ib, and the lower 
one to the cradle in which the shot is slung. The jib 
overhangs the muzzle of the gun to such an extent 
that the shot, when hoisted, is just clear of the mouth 
of the bore, and it can thus be readily introduced into 
the Jatter and forced home. 





NASMYTH, WILSON AND CO.’S STEAM 
HAMMER. 


WE give, on the next page, engravings of a fine 25-ton steam 

hammer—constructed by Messrs. Nasmyth, Wilson and Co., of 
the Bridgewater Foundry, Patricroft, on Mr. Robert Wilson’s 
patent—which is now in course of erection at the new steel 
works of Messrs. C. Cammell and Co., at Grimesthorpe, near 
Sheffield. The hammer head\weighs, as we have stated, 25 
tons, and ithas a stroke of 9 ft., whilst the valve gear is arranged 
So that the hammer is either single or double acting,’ as may be 
desired; or, in other words, it may be made to strike a blow by 
the action of gravity alone, or the force of the blow may be in- 
creased by admitting steam to the upper sideof the piston. 
_ The-steam cylinder is 4 ft. Gin. in diameter, and a section of 
it is given in Fig. 3. It is secured to a casting at the top of a 
pair of massive standards of the well-known Nasmyth’ pattern, 
the arch formed by the lower parts of these standards being 
9ft. high and of 18 ft. span. The top of the steam. cylinder is 
about 31 ft. above the ground level. The: slide: valve is one of 
Mr. Wilson’s balanced valves, of the kind which we described 
last week, and its shape will be seen by reference to Fig. 3. 
The valve is worked by means of a hand-lever, as shown in 
Figs. 1 and 2; and the valve spindle is led through a stuffing- 
box at the top of the steam chest, so that the weight of the 
valve is partially counterbalanced -by the pressure of the steam 
on the unbalanced area of the valve spindle. When the valve 
is in the position shown in Fig, 8, the two ends of the cylinder 
are in free communication with each other and with the exhaust, 
and the hammer, if raised, would thus be at liberty to fall freely 
by its own weight. By raising or lowering the valve, however, 
it can be made to admit steam to either the lower or upper ends 
of the cylinder respectively, the opposite end being at the same 
time placed in communication with the exhaust. The regu- 
lator, or steam stop valve, is a simple slide valve, as will be seen 
from the section, Fig. 3, and is moved by means of a hand- 
wheel, as shown in Fig, 1. 

The foundations for the hammer are necessarily exceedingly 
massive. ‘The foot of each standard is secured ‘to a cast-iron 
beam of the box section, shown in, Fig, 2, these’ beams being 
each 26 ft. 8in. long by 3 ft. 3 in, deep and 4 ft. 10 in. wide, 
this last dimension not including the flanges by ;which they are 
bolted down to the stonework. Each éhd of eachrof these beams 
rests, as shown in Fig. 3, upon a stonépier 7 ft. 6 in. square and 
14 ft. high, four 3 in. holding-down, bolts passing down through 
each of these piers to washer-plates' beneath. The anvil-block 
is carried by an independent pier of masonry 13 ft. square and 
6 ft. high, placed in the centre, between the four other piers just 
mentioned. The anvil-block is 3 ft, square on the face, and it 
is keyed into a massive casting 10 ft. ‘high, 10 ft. 3in. square at 
the base, and weighing 125 tons. This casting in its turn rests, 
as shown in Fig. 2, upon another 12ft. Gin. square, 1 ft. 6 in. 
thick, and weighing about 50 tons, this casting bearing directly 
on the masonry pier. In some cases, Messrs. Nasmyth, Wilson 
and Co. have made, for some of their large hammers, the last 
two mentioned parts in one piece, the weight of this casting 
being from 175 to 200 tons. In the case of the hammer now 
being erected at Messrs, Cammell’s works, the stones of which 
the foundation piers are formed are strongly cramped together 
in every direction, and the piers themselves bear upon very ex- 
tensive pile foundations, Our. engravings of the hammer have 
been prepared from tracings with which we have been kindly 
furnished by Messrs. Nasmyth, Wilson and Co. 








SHEFFIELD.—There has not been much doing in armour 
plates at Sheflield, shipbuilders, both home and foreign, giving 
but small orders until recent experiments have resulted in some- 
thing definite. There is still a good demand for manufacturing 
purposes and for railway matérial. For files also there is a 
brisk demand. 

Tue Istx or Wicut.—The Electric Telegraph Company 
has nearly completed a second wire to the Isle of Wight, so that 
Portsmouth, Southsea, and Ryde will, in a short time, be 
able to hold direct communication with each other. A second 
cable has been laid to Hurst Castle with this object. 

Tue Lonpon Fire Brigape.—The King of Denmark, 
accompanied by the Prince of Wales and the Duke of Suther- 
land, visited the head-quarters of the Metropolitan Fire Brigade, 
in Watling-street, some of the branch stations, and also the 
floating fire-engines, on Saturday evening last. His Majesty 
minutely examined the detuils of the various establishments, 
with a view to the introduction of reforms in the fire brigade of 
Copenhagen. 

Tne PoonAn.—The P. and 0. Company’s ship| Poonah, 
with 500-horse compound engines, has come home from the 
Mediterranean without mails or passengers, working one engine, 
the other having broken down. ‘the Poonah’s engines are 
horizontal, with 48 in. high-pressure and 102 in, low-pressure 
cylinders. } 

CanneL GAs.—The Blackburn Gas Company, using only 
cannel coal, made 161,806,500 cubic feet of gas last year. The 
ordinary production of cannel coal is about 10,000 cubic feet 
per ton, corresponding to 16,180 tons of coal. ‘The sum actually 
paid tor cannel was 11,1752. Wages were 3105/., purifying 
materials 326/., maintenance of retorts 7502, and repairs of 
mains and services 125/. The sale of gas and gas rents came to 
28,292/., while the entire sales of coke, tar and liquor, and refuse 
lime only reached 40002. ; . 

Furu.—The London, Chatham, and Dover Railway, it 
appears, pay 17s. 3d. per ton for coal, hardly one per cent. of all 
the fuel used being coke Yet the cost of fuel per train mile is 
reported as 4d., and per engine mile as 3}d., equal to 43 Ib. per 
train mile, and 35 1b, per engine mile. 

Tus Enoing-prtvers.—The Caledonian Company have 
given their drivers, without being asked, an advance of 3s. per 
week, 

‘TeLEGRAPH W1rE.—Onr exports of wire are most fluctuat- 
ing. In 1860 they reached 742,306/ In 1865 they were but 
148,677, aud in last year 317,988/. 

INUNDATIONS.—Windsor and Oxford have been partly under 
water this week. A heavy fall of rock occurred on the South 
Devon line near Teignmouth. It was soon cleared. 
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25-TON STEAM-HAMMER AT MESSRS. C. CAMMELL AND CO.’S WORKS, GRIMESTHORPE. 
CONSTRUCTED BY MESSRS. NASMYTH, WILSON, AND CO., ENGINEERS, PATRICROFT. 
(For Description, see preceding Page.) 
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MID-RAIL BRAKE ON THE MONT CENIS RAILWAY CARRIAGES. 
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In our description of one of the locomotives for the Mont 
Cenis line, which we have given at another part of the present 
number, we mentioned that the engine is fitted with indepen- 
dent brakes, acting upon the carrying wheels and upon the 
mid-rail respectively. In order to secure an ample amount of 
brake power, and thus place’ the trains thoroughly under com- 
mand at all parts of the road, the passenger vehicles are also 
being fitted up with double brakes; and the accompanying 
engraving shows the arrangement adopted for those brakes 
acting on the central rail. From these engravings it will be 
seen that the arrangement in question is a very simple and, at 
the same time, a very effective one. Each of the carriage axles 
has formed upon it a pair of journals, in addition to those on 
which the weight of the carriages rests, and these journals are 
fitted with bearings fixed to a pair of 23 in. by 1} in. by @ in. 
channel-irons, which extend from one axle to the other, and 
project a short distance beyond them. These channel-irons 
carry at their ends the axes for four horizontal wheels, which 
stand a little clear of the central rail, and have flanges project- 
ing below it, as shown in the figures. These wheels come into 
action in the event of any derangement of the ordinary or carry- 
ing rails, and they thus serve to keep the carriage to which they 
belong in its place, and render any accident from running off 
the line almost an impossibility. 

The channel-irons above mentioned also support the brake for 
acting on the mid-rail. This brake consists of a pair of iron 
shoes placed one on each side of the rail, and connected at each 
end by links. The shoes are also connected by pins at the 
middle of their length, one to each end of a cross lever fixed to 
the lower end of a short vertical shaft which passes up through 
a bearing carried by the channel-irons, and is provided with 
another lever at the upper end. This upper lever is connected 
to a screw and hand-wheel in the usual way, and by means of it 
the vertical shaft can be partially rotated, and the two shoes 
thus made to clip the central rail. The movement of the shoes 
thus caused greatly resembles that of the two portions of a 
common parallel ruler. The brakes of each carriage are inde- 
pendent, that is, there is no continuous brake arrangement ex- 
tending throughout the train. The carriages are, however, con- 
structed on the American principle, the seats being disposed on 
each side of.a central passage, and there is ready access from 
one carriage to the other. 








ON AN IMPROVED SEXTANT. 
By F. C. Wezs. 

In marine surveying the position of the ship or boat is always 
“fixed” by the measurement at the ship or boat of the two 
angles subtended between three objects whose position has been 
previously determined. During a day’s work, therefore, it fre- 

uently happens that the angle between two objects becomes too 
ame he the ordinary sextants, which cannot measure more 
than 120¢ or 130°, and other points have then to be taken. This 
causes sometimes considerable inconvenience. In taking obser- 
vations for meridian altitudes, time, &c., for surveying purposes 
ashore, where an artificial horizon is employed, the angle between 
the object observed and its reflection has to be measured. This 
angle is evidently double the altitude when the natural horizon 
isemployed, and therefore, as the ordinary sextants only 
measure 120° to 130°, limits the observation to objects having 
altitudes of 60° or 65°. Avy instrument that will allow of 
larger angles being measured will therefore evidently be of con- 





siderable impor‘ ance in these observations, and, indeed, even in 
land-surveying, where the sextant is sometimes employed. 

Five years ago I brought forward a modification of the sex- 
tant, by which much larger angles can be taken, but of which 
there exists no proper and illustrated description. A description 
of this modification may therefore be of interest to those who 
either make or use sextants. 








It will be observed that when any sextant has its vernier and 
nonius set to zero, a distant object or visible line, such as the 
natural horizon, when seen in the horizon, is reflected by the 
object-glass on to the horizon-glass, and from thence to the eye. 
The lines of incidence and reflection at both glasses form a 
certain angle with one another, and, as long as the arm is at 
zero, this angle is the same at both glasses. This angle may be 
slightly varied by the position of the instrument, when used 
without a telescope ; thus the ray from the reflected object may 
take the direction AB, BC, CD, in which case the reflected 





object appears in the centre of the horizon-glass, or it may take 
the direction A’B’, B’C’, C’D, in which case the object will 
appear at O’in the horizon-glass. In this case these angles be- 
tween the incident and reflected rays, when the instrument is at 
zero, and which I term the constant angles (F and E), are slightly 
increased. By holding the sextart again a little differently, the 
rays will take the direction AB”, B”C”, C”D, the object thus 
appearing at C” in the horizon-glass, and the constant angle 
be thus slightly decreased. 

This angle, though increased slightly by the position of the in- 
strument as regards the distant object, is practically constant, it 
is unaffected at the horizon-glass by the magnitude of the angle 
under measurement, and is the same at both glasses when the 
angle observed is zero. 

It will be easily seen that the angle which any sextant can 
measure is dependent on this constant angle, which itself is de- 
pendent on the relative position of the eye-piece horizon-glass 
and object-glass. In fact this constant angle, ABC, deducted 
from 180°, gives the extreme theoretical angle that can be mea- 
sured. But allowing that it is impossible to reflect from glass 
when the angle of incidence is smaller than 5°, then we must 
deduct 10° from the extreme theoretical angle, which will give 
the “pone extreme measurable angle. 

The smaller, therefore, this constant angle is, the nearer will 

the extreme angle that can be measured approach to 170°. 
_ The reduction of this constant angle to a minimum is effected 
in my instrument by Placing the eye-piece as close as possible 
to the object-glass, and the horizon-glass as far as possible both 
from the object-glass and eye-piece, as shown in Fig. 2. 

The instrument is thus capable of measuring much larger 
angles than the ordinary sextant. But this is not the only ad- 
vantage. With any given angle to be measured, the degree of 
accuracy is increased in my instrument; for the lines of inci- 
dence and reflexion form, in such case, larger angles with the 
surface of the glass, both in the horizon and object glasses, than 
is obtained when using the ordinary sextant. 

An instrument on this principle was made in 1862 by Messrs. 
Fletcher, of Leadenhall-street. It was sent, with other instru- 
ments, to Key Observatory, and was there certified as capable 
of measuring 163°. It was exhibited at the Institution of Civil 
Engineers in May 1862, and shortly afterwards I brought it 
before the late Admiral Washington, then hydrographer, who 
referred it to Mr. Burdwood, of that department, who a few 
days afterwards made a verbal report to the hydrographer in 
my presence. Mr. Burdwood’s comments cmaeatel to this, 
that the instrument was a little heavier than an ordinary in- 
strament, and that the horizon-glass was in rather an exposed 
position. No observation was made as to the capabilities it pos- 
sessed for taking large angles, and any idea of further investiga- 
tion into the matter by causing one or two instruments to be 
made and experimented on by surveying officers seemed quite 
— to the minds either of the hydrographer or Mr. Burd- 


wood. 

Practical surveyors appear to attach more importance to the 
advantages of the instrument. 

Captain Charles Bullock, R.N., to whom I showed the instru- 
ment, and who experimented with it for some time, declared it 
would have saved him an immense deal of trouble and work on 
his surveys in China and Japan, and promised to give me a 
detailed list of the days on which he could have taken certain 
important observations which were otherwise lost to him. Cap- 
tain Bullock sailed for Japan on another foreign survey during 
my absence in India, but did not fail to send for and obtain the 
only instrument of this description made from Messrs. Fletcher 
before leaving, and I trust some day to have some further report 
on the instrument from that officer. 








AppiTions TO THE Royat Navy.—A return, made at the 
instance of the Duke of Somerset, shows that in the seven years, 
1860-66, 105 ships, of 204,905 tons, were ordered to be built, 
purchased, or converted into iron-clads or screws ; and 77 ships, 
of 116,587 tons, ordered to be built before 1860, were launched 
after that date—making a total addition in the seven years of 
182 ships, of 321,492 tons. In the same period 327 ships, ot 
273,761 tons, were withdrawn from the Royal Navy by sale, 
loss at sea, or otherwise, making the net result a diminution of 
145 in the number of ships, but an increase of 47,731 in the 
number of tons. Fifty wooden screw ships, in addition to the 
above, were ordered to be built in 1860 and 1861, but, on the 
more general adoption of armour-plating, they were not pro- 
ceeded with. Ships removed from the list of sailing ships to 
that of steamships, or from the list of steamships to that of 
armour-plated ships, appear on both sides of this account. 

THE Narnorcizran District Ramway.—According to 
the report of the pe = er District Railway Company, the 
works are sufficiently advanced to enable the part between the 
West London Extension Railway and the Kensington and 
Gloucester-road Stations to be opened within a few months. 
Another call is to be made, payable on the 15th of April, and 
the surplus lands acquired by the company will be disposed of 
a8 soon as ible. 

TELEGRAPHIC COMMUNICATION WITH GREECE.—Messrs. 
Ralli and Binney, acting under concession from the Greek Go- 
vernment, have repaired the telegraph cables between Athens 


"| Syra, and Scio, which are now in perfect ‘working order, an 


telegrams can be sent from England diréct to those islands. 
Messrs. Ralliand Binney are taking proceedings to connect these 
telegraphs with Corfu and the Ionian Islands, and also with 
Smyrna, en route for Alexandria. 

InpIA VIA THE CAPE.—It is stated that the advantages of 
Bombay as the chief terminus of the Indian railway system 
have induced some parties to try to establish steam ‘communi- 
cation vid the Cape, and that the Great Victoria is to leave early 
in May as the pioneer of the line. 

ATLANTIC Ternanarn Casies.—Mr. Cyrus W. Field left 
England on Tuesday on board the Great Eastern, after having 
completed a contract with the Telegraph Construction and 
Maintenance Company, for the manufacture of a cable to be 
laid between Placentia (Newfoundland) and Cape Breton. The 
successful completion of this {additional link to the chain of 
connexion now existing between the Oid World and the New 
will, in time of peace at least, insure security and certainty of 
communication between the two continents. 
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BALANCED SLIDE-VALVES. 


To produce a valve which will keep steam-tight and 
remain so for any length of time, and at the same time 
have avery limited amount of friction in its movement, 
has been the aim of a great number of mechanical 
engineers during the last half century. The number of 
plans brought forward, and of patents taken out, for 
this single object is something astonishing, and even 
the smaller number of really useful and more or 
less successful inventions form in themselves a very 
formidable accumulation of thought and skill. 

Each of the elements to which friction is due has 
been attacked by itself. First of all, the obvious neces- 
sity for making the rubbing surfaces as smooth and 
true as possible suggested itself, a careful selection of 
spatiale and all available mechanical skill for the pro- 
cess of grinding and scraping the valve faces and valve 
seats were relied upon, and up to the present time they 
have been almost the only elements adopted in the 
great bulk of steam engines at work. Still it is an 
acknowledged necessity, and in many instances, where 
slide valves must be worked by hand, an indispensable 
condition, to do more towards diminishing friction 
than mere attention to good workmanship will effect. 
A plan has been proposed—and it seems to have given 
satisfaction in practice—of mounting slide-valves upon 
rollers, so as to convert the sliding friction of their 
faces into a rolling friction, and thereby to reduce the 
power necessary for overcoming the frictional resist- 
ance. We noticed this plan and the history of its 
introduction on page 323 of the first volume of 
EnciveertnG. Other inventors have tried to reduce 
the work required for overcoming the valve friction by 
lessening the travel of the valve. Mr. Calvert’s grid- 
iron valves, Mr. Porter’s recently patented valves, and 
a whole number of other inventions, the Corliss valve 
gear amongst them, have the advantage of opening 
wide steam-ports with a very small amount of travel of 
the valve, so that although the friction of the valve 
may remain unaltered or be reduced independently of 
this by other means, there is less expenditure of work 
required for overcoming it. The principle, how- 
ever, which has been most resorted to is to reduce 
the pressure on the back of the valve, and thereby pro- 
portionally to reduce the friction. We have illustrated 
some arrangements for packing the back of slide valves 
against the valve chest, and some of our correspon- 
dents have sent us sketches of different methods of 
reducing the pressure on the valve face. Messrs. 
W. and J. Galloway and Sons have made a balanced 
slide-valve of the form generally known as a D 
valve, i.¢., a slide-valve admitting the steam to the 
ports of the cylinder through a covered passage within 
the body of the valve. These valves have no pressure 
upon their face, the tendency of the steam pressure 
being to lift them off their faces. Messrs. Galloway 
counteract that tendency by maintaining at the back 
of the valve a constant steam pressure much lower 
than the working pressure of the steam, by means of a 
self-acting apparatus patented by themselves under the 

name of an expansion valve, many years ago. In 
many other instances, the D valves are held down to 
their faces by the action of springs fixed to the valve- 
chest cover. A somewhat similar idea is carried out 
in Mr. Nuttall’s patent stop valve, of which we give 
an illustration in the present number. In this valve 
also the tendency of the steam is to lift it off the valve 
face, and this tendency is counteracted and partly 
balanced by the force of a spring behind. Some of the 
most successful balanced slide-valves at present in use 
are those of Mr. Robert Wilson, of Patricroft. There 
have been in succession several different types of 
balanced valves brought out by Mr. Wilson, all of 
which are now adopted in practice and give excellent 
results. The first valves brought out by Mr. Wilson 
were the cylindrical valves applied to the large Nasmyth 
hammers, which were by.these means rendered work- 
able by hand. We gave, last week, an illustra- 
tion of a steam engine made by the well-known 
mechanical engineer, M. Schwarzkopf, in Berlin, who 
is using Mr. Wilson’s valves in most of his con- 
structions probably, in absence of a patent for Prussia, 
with no other than the moral acknowledgment to the 
inventor of allowing the valve to bear Mr. Wilson’s 
name. ‘Two other types of Wilson’s valves which 
are slide-valves in the true meaning of that name we 
also illustrated on another page in our last number. 
The principle of these valves is to effect the distri- 
bution of steam by means of a slide with true plane 
surfaces, got up by scraping with such accuracy as to 
produce a steam-tight fit on two parallel faces on the 
opposite sides of the valve. There is, of course, no 


of workmanship except the fact of its being done, 
and this fact has been fully established. Mr. Wilson’s 
valves are perfectly steam-tight, not only when newly 
got up, but even after considerable periods of working. 
The absence of pressure between the surfaces is the 
natural condition for the absence of wear. Slide- 
valves fitted to some Nasmyth hammers when uncovered 
after years of constant work have shown faces smooth 
and polished, and which, when tested with the sur- 
face plate, were found to be almost equal in truth to 
their original state. So small is the amount of 
friction in the movement of Mr. Wilson’s valves that 
the large slide-valve of the steam cylinder for a 25-ton 
hammer, which has a total area of several square 
feet, can be moved under full pressure of steam by 
means of a thin piece of wire attached to it, and car- 
ried out through the stuffing-box. Mr. Wilson makes 
the vertical valve spindles for these large sizes of slide- 
valves not more than } in. in diameter, in order that 
the unbalanced steam pressure acting on the area repre- 
sented by the cross section of the rod which enters the 
valve chest at one side only may be as small as possible. 
In Mr. Wilson’s last patent, the mechanical fit of the 
valve is combined with an exactly symmetrical arrange- 
ment of all steam passages, as the back plate against 
which the top surface of the slide-valve works is pro- 
vided with additional ports leading into the same steam- 
channels as the ports below. In this arrangement 
the removal of the steam pressure from the valve 
faces is combined with a reduction of the areas of 
the valve itself to about one-half of the size which 
would be required with the single steam-ports. We 
noticed, in our last week’s number, Mr. Porter’s new 
valves as applied to the Allen engine, and we shall give 
illustrations of these at some future date. Mr. Porter 
has separated the functions of admitting steam and 
exhausting, which the common slide-valve has been 
usually employed to do conjointly, and in this respect 
his valves, although their appearance is similar to that 
of balance slide-valves proper, are somewhat different 
in principle from those above named. 








MINING WATER. 


Ix England we mine coal and iron, in Australia they 
mine gold, and in South America silver. But in India 
and other countries of the East there is a more extensive 
mining than any of these carried on—the mining of 


water. The purpose for which the water is used is 
irrigation. In many —_ of India nothing whatever 


will grow unless the land is fertilised by water. In 
those districts rain never falls, except, perhaps, during 
two or three daysin each year, though successive years 
often pass without a shower at all. But evenin those 
parts of India which are refreshed by the periodical 
rains, the effect of watering land by artificial irrigation 
is to increase its productiveness fourfold. Over a large 
part of India, therefore, water-mines or wells are dug 
from which water is drawn to irrigate the fields, and it is 
computed that the average cost of raising this water 
is about twenty shillings per 5000 cubic yards. At 
this rate of expenditure it is found profitable to raise 
water from myriads of wells. It has further been 
found that by the construction of suitable irrigation 
works for conducting the water of the rivers through 
proper canals over the land, the water may be applied 
to the soil at a cost which has been estimated at only 
one-sixtieth of the cost of the same quantity of water 
raised from wells. But if we take the cost at three 
times this, or one-twentieth of the cost of the same 
quantity of water ‘raised from wells, we shall have 
an ample margin of profit to divide between the 
capitalist and the cultivator, to the great enrichment of 
both. Every pint of water which flows in the Indian 
rivers can be applied beneficially to increase the fer- 
tility of the soil, and every pint of water represents 
some equivalent quantity of rice, wheat, sugar, cotton, 
or other valuable produce. In her great rivers and 
in her tropical rains India possesses mines of agricul- 
tural tea = which, if utilised, would enable her to 
support easily, and without famines, ten times the 
enormous population she at present possesses. How 
to utilise these stores of water we cannot in the limits 
of this article pretend to explain. But it may be 
taken as an axiom that the whole of the water which 
falls upon the country should be consumed in in- 
creasing the fertility of the soil, and that not one 
pint of water should be wasted by allowing it 
to run into the sea. In Eastern countries the main 
condition of fertility is the existence of water. In 
all ages, consequently, we find Eastern nations 
speaking of water in terms of appreciation which 
appear hyperbolical to the Occidental mind. But those 


sentiment, and have ceased to wonder that the Ganges 
should be worshipped as a deity by the native home 
tion. The ena oa of the entire river system of 
India, and the utilization of the whole of the water 
which falls by the establishment of suitable irrigation 
works, is a gigantic enterprise, but not an impossible 
one, and it is an undertaking which should be promptly 
taken in hand. Nor is it desirable to proceed with 
the construction of piecemeal works, which will not 
eventually fit in with a really comprehensive system. 
A grand scheme of irrigation, proposing to utilise all 
the waters of India, should first be planned, and then 
the execution of particular works, forming parts of the 
great whole, should be given over to be executed by 
any competent parties who are willing to take them 
up. Thus much we may indicate as to the principles 
on which any such great work should be designed: 
First, it should contemplate the utilisation of the whole 
of the waters derived from the rivers and from rains ; 
second, at the sources of rivers and m convenient 
situations in the valleys it should impound the flood- 
waters by means of appropriate reservoirs, so as to 
render the streams as far as possible perennial and of 
uniform volume throughout the year; and, third, it 
should provide for the utilisation of the water, as far 
as possible, in deltas and other tracts near the sea, 
both because the natural soil in such situations is 
generally rich, and will best reward irrigation, and 
because the commodities there raised will find an easier 
outlet to a port of export than if grown further off in 
the interior. In some situations where it is not possible 
to impound the flood-waters, it may be advisable to 
send them into a desert, and the flood-waters of the 
Upper Ganges, the Jumna, and the Sutlej might all be 
sent into the arid tracts of Hurreana, where they 
would recruit the wells, and change the character of 
the district, even though the irrigation did not continue 
for the whole year. But in all cases in which it is 
possible, it would be proper to establish perennial irri- 
gation. The aridity of the Punjaub and of Scinde 
would be much abated by the planting of trees, and by 
the establishment of works of irrigation, which in its 
turn would increase the rainfall, and ameliorate the 
atmospheric condition even of those tracts to which the 
irrigating waters did not extend. 








NOTES FROM INDIA. 


Tue doubling of the Great Indian Peninsula Railway between 
Wassind and Kussara, has been completed, and handed over by 
the contractors 13} months within the specified time. 

The section of the Great Indian Peninsula Railway line from 
Sindee to Nagpore was opened on the 20th of February. By the 
completion of this section the capital of the Central Provinces is 
placed in direct — communication with Bombay. 

The railway from Mirzapore to Jubbulpore is to be opened in 
April, when there will be a through communication from Bom- 
bay to Calcutta, with the exception of 180 miles from Nagpore 
to Jubbulpore. 

It is now found im 
and Punjab Railway 


sible to have the section of the Delhi 
tween Ghazeedbad and Meerut ready for 
traffic as soon as the lst of March, as was hoped would have 
been the case; the chief or only remaining difficulty being in 
connection with the telegraph in construction, which, however, 
it is hoped, will not cause much further delay. 

Colonel Denison has revived the tramway question, and he 
thinks that a line from Madras to the Mount would not only be 
a great convenience to both the Government and the public, but 
that it would save the municipal funds from a large portion of 
the burden which keeping the Mount-road in repair now 
entails. 

In connexion with the attempt to improve the mouth of the 
Hooghly, it is stated that although the recent dredging operations 
in Bedford’s channel tended to lessen the extent of the bar, the 
channel eventually took a direction across the sand nearly a 
quarter of a mile above the ~ dredged. 

The foundation stone of the new Presidency College, at 
Madras, was laid on the 6th of February. The building will 
be rather an imposing one, and will have attached to it lodging 
accommodation for native students of all castes from the 
Mofussil. 

The Pioneer states as follows: Our readers may have 
noticed that under the present Government Royal Engineer 
officers have been in great favour. The subject, we learn, has 
attracted the attention of the Secretary of State, who has re- 
marked on the appointment of no less than three officers of this 
corps as controllers of railway accounts. Lord Cranborne, with 
a view of preventing this somewhat unequal bestowal of patron- 
age, has directed that no Royal Engineer officers are to be ap- 
pointed to any post out of the Public Works Department with- 
out his special sanction. ‘ 

Slate of good quality has been discovered on the banks of the 
Kanban river, in the Chinwarra District, about 30 miles due west 
of the Sudder Station. The area where slate is to be had is of con- 
siderable extent ; it has already been traced about 400 yards along 
the banks of the Kanhan, and no doubt is entertained but that 
other localities will be found in the neighbourhood equally pro- 
ductive. This slate is considered to be well adapted for build- 
ing and ornamental pu , but not fit for roofing, as it is not 
met with in sufficiently thin sections. Coal is to be found with- 


in a quarter of a mile of the spot which yields slate, and it is 
thought that in all probability this latter stone will be found to 
underlie the coal. 








other proof of the possibility of effecting such a nicety 
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IRRIGATION IN SPAIN. 


Ix eastern Spain the peculiar character of the 
rivers, wanting as they are in permanency and - 
larity of supply, has rendered the introduction of a 

tem of artificial irrigation a matter of the first im- 

rtance ; the rainfall being scanty and precarious, the 
s which are dependent upon it often fail, and in such 


a it is from canals alone that relief from total 
failure can be expected. All the existing irrigation 


works in the old Arab kingdoms of Murcia and 
Valencia owe their origin, and the rules and customs 
by which they are managed, to the ancient Arab rulers 
ofthe peninsula, and they have been in working order 
for upwards of a thousand years, though in some in- 
stances they have been enlarged and improved in more 
modern times. It is probable that there were some 
few irrigation works in this region even in the time of 
the Romans, when Spanish agriculture was represented 
by Lucius Columella ; but this is uncertain, and to the 
Spanish Arabs is due the credit of having instituted a 
system whereby the rocky deserts and dried-up valleys 
of the peninsula were converted into terraced gardens 
and fertile vegas. The Government of the Caliphs of 
Cordova, so far as its Public Works Department was 
concerned, was certainly the thost efficient that has 
ever existed in the world, with possibly the single ex- 
ception of that of the Yneas of Peru ; and to the long 
riod of peace and prosperity which was secured to 
this part of Spain by the firm and beneficent rule of 
the Ommiad Caliphs is to be referred the execution of 
the great works of irrigation in Murcia and Valencia. 
Some of these works are actually ascribed to particular 
reigns, and there can be little doubt that all date their 
origin from about a.p. 760 to 960. The subsequent 
centuries of Arab domination were periods of strife and 
internal dissensions, ending in a struggle for existence. 
Those were not times for originating public works, 
though the irrigation system that had been instituted 
in the days of the Caliphs was perpetuated and con- 
firmed under the succeeding dynasties, until, when the 
Christian conquerors appeared in the thirteenth century, 
it recommended itself for adoption, backed by the ex- 
perienced benefits of five hundred years. The old 
Arab systems of irrigation are to be met with in the 
gardens of Eastern Spain to this day. The Spanish 
conquerors, far less civilised than their defeated foes, 
could, at the best, but follow in the footsteps of the 
Arabs ; but ‘the enlightened subjects of the Western 
Caliphs had brought the science of irrigation, and, in- 
deed, of all branches of agriculture to the highest per- 
fection. The irrigation systems of the Arabs con- 
tinued in operation, with slight alterations and few im- 
provements, after the Spanish conquest ; the old rules 
and customs were adopted by the — munici- 
alities, and many of them have since been embodied 
in modern ordinances; and the works of irrigation 
have simply been kept in order, and periodically 
cleaned, according to immemorial usage. The Arabs 
irrigated every place to which water could be conveyed 
either by subterranean tunnels or ordinary canals, and 
most of those localities continue to present bright 
patches of green amidst the bare and rocky hills. 

The garden of Murcia is irrigated from the river 
Segura, which flows through it from east to west, and 
the existing system of irrigation channels is supposed 
to have been constructed about a.p. 961—976. The 
river Segura rises in the mountains which separate 
Murcia from La Mancha, and it runs through a course 
of about 127 miles into the Mediterranean. Water is 
taken from it for purposes of irrigation almost from 
its source, and there are as many as fourteen dams 
across its course, with their attendant irrigating 
channels, before it enters the garden of Murcia. 
The great dam which is thrown across the Segura, 
to supply the garden of Murcia with water, is 
four miles to the westward of the city. The point 
selected for the dam is where two hills narrow the 
valley, and oblige the river to force its way between 
cliffs of alluvial deposit. ‘The dam is 36 ft. high, 
185 ft. wide at the base, narrowing to 15 ft. at the 
crest, and 760 ft. long. The southern portion, over 
which the water of the river falls when it is not in 
fresh, is entirely faced with cut masonry in steps; 
the rest is composed of large unhewn stones em- 
bedded in lime and earth, and is of great antiquity. 
Close to the left or northern bank there is an arrange- 
ment a scouring sluice, by which the canals can be 
emptied and cleaned, and the deposits of silt swept 
down. This is done once a year. The escurridor, as 
it is called, consists of a masonry wall built across a 
channel excavated in the rock, on an arch closed u 
with beams, against which the great deposit of silt 
rests; above the arch there is an iron floodgate, 





working vertically in a masonry groove, by means of 
a screw. ‘This can be raised at any time without 
trouble, whenever the irrigation channels are receiving 
too much water. To empty the canals it is neces- 
sary to throw wa the archway below; the beams 
are first removed, and the water is then only held 
back by the accumulated. silt deposits, which are 
pierced and stirred until at last the whole mass is 
swept away, and the level of the river above the 
dam sinks below the bed of the canals, which are 
then cleared out. 


On the left bank of the river Segura two main 
canals irrigate the morthérn side of the river. One is 
taken off by a mouth 13 ft. wide, at a distance of 200 
yards above the dam, and irrigates 316 acres in five 
villages. The other is the principal canal on the 
northern side; its mouth is only a few yards above 
the dam, and is 10 ft/ broad, a width which is con- 
tinued for half a mile, and afterwards it narrows to 
8 ft. until it reaches'the city of Murcia. It is pro- 
vided with six scouring-sluices, placed at intervals 
along its course, with openings about 8 to 9 ft. high 
and 2 ft. wide, fitted with flood gates and with chan- 
nels below them leading to the river; and by means of 
these the canal is periodically scoured and cleansed. 
The water is distributed from the main canal into 
eighteen smaller channels on either side, at varying 
distances; and, for the purpose of raising water to 
irrigate land at a higher ovation than the main canal, 
there are two enormous wheels, one in front of the 
first scouring-sluice and the other at the village of 
La Nora, which, together, irrigate 105 acres. The 
wheel at La Nora is a large timber structure, 25 ft. 
in diameter, turned by the water of the main canal. 
It works on a huge beam resting between two brick 
walls 24 ft. high, supported by buttresses. The peri- 
phery of the wheel is fitted with wooden boxes, 
twenty-eight in number, on each side, each 24 ft. long 
and %in. wide and deep. These boxes are filled 
through a square hole at one end as the wheel descends, 
and they come up full and empty themselves as the 
turn into an aqueduct on the top of a massive bric 
wall at right angles with the wheel. They thus raise 
40 cubic feet of water for every revolution. The dis- 
tribution of the water for irrigation is effected by 
openings in the sides of the channels, each opening 
being fitted with a masonry frame in which a floodgate 
works vertically in grooves. It is kept under lock 
and key, and is opened at fixed periods, and for a 
specified time, when the turn comes round of the 
cultivators in the piece of land which is irrigated by 
the smaller pe | to which the opening feats One 
important part of the Murcian irrigation system is 
that which provides for the drainage of surplus water. 
The sub-soil is a stiff tenacious clay, and arrangements 
for preventing the accumulation. of stagnant water 
and the formation of swampy ground are particularly 
urgent. The irrigating channels flowing from the right 
bank of the principal canal terminate at the river ; but 
those from the left bank are led down the valley, and 
have no natural outlet for their surplus water. Very 
deep trenches are therefore dug in the lower part of 


the garden of Murcia, which receive not only the|b 


unused water of the channels, but also the drainage of 
the irrigated land. Cominencing as drains, they 


gradually approach the surface with the natural slope’ 


of the valley, until they ultimately themselves become 
channels of irrigation, 

Amongst the inhospitable and arid mountains which 
surround the little town of Crevillente there is neither 
river nor any surface water wherewith to form a tank; 
but about four hundred Arab families having settled in 
the neighbourhood in Moorish times, they succeeded 
in forcing the naked rocks to yield sufficient for their 
sustenance, by adopting a method of obtaining water 
which must have been learnt from those ancestors who, 
from time immemorial, had practised a similar method 
amidst the arid rocks of Arabia. The early settlers at 
Crevillente sought for underground fountains in the 
surrounding mountains, and with the help of that in- 
stinet acquired by long experience, and after many 
failures and disappointments, they succeeded in ascer- 
taining the depth and position of two or three. A 
subterranean passage was then excavated, with the 
usual slope of an irrigation canal, in the direction of 
the supposed water, and the means of fertilising the 
rocky desert were obtained. The principal subter- 
ranean excavation of Crevillente crosses the ravine 
near the town ona large arch, and then passes for 
855 yards through hard rock. At this point it forks 
into two passages, going in the direction of two diffe- 
rent springs, and the whole length of the longest of 
of these underground channels is nearly a thousand 
yards. In some places the height of the tunnel is 





12 ft., excavated out of the solid rock. But the inhos- 
pitality of the Crevillente hills is such that water is not 
the only want. It is necessary also to bring soil from 
a distance before any fruit or grain can be produced. 
Down the sides of the ravine, on the edge of which the 
town of Crevillente stands, terrace walls have been 
built, and the intervening spaces have been filled with 
soil; these terraces are irrigated by watercourses from 
the subterranean canal, and the white flat-roofed houses 
now rise above a fine growth of date, palms, vines, 
figs, and pomegranates. 

Another system of irrigation practised in Spain is 
that wherein the canals derive their supplies from 
tanks, and excellent examples of this method are to be 
found at Elche and Alicante. 

The fertility of Elche is due to the great tank or 
artificial lake, which was formed by the Arabs several 
centuries ago in the arid mountains to the westward. 
The bund of the tank is about four miles from Elche, 
and is built across the ravine, between two mountain 
spurs. It is a very fine masonry work, consisting first 
of a short wall from the south spur, connecting it with 
an isolated rock rising from the ravine, forty-eight feet 
long; then a semicircular mass of masonry built round 
the inner face of this rock; then a short wall, fifty-one 
feet long; then the main body of the dam built with a 
curve inwards. ‘This portion is 264 ft. long, 52 ft. in 
height from the bottom of the ravine to the crest, and 
16 ft. in width on the crest. Owing to the accumula- 
tions of silt brought into the tank by the streams which 
feed it, there is a necessity for cleaning it out 
periodically. For this purpose the base of the bund is 
pierced with a gallery, the outer end of which, in the 
perpendicular face, is closed with iron gates, and the 
mner sloping sides by timber.beams. When the tank 
is to be cleaned, the workmen open the iron gates, go 
to the other end of the gallery, and break up the beams; 
the water is then only held back by a thick band of 
silt; the workmen retire from the gallery, and bore 
through the silt from above until it gives way, and the 
water dashes through with furious impetus and great 
scouring force. 

The main irrigating canal, on first issuing from the 
dam, flows along the bed of the 7 indlapo ravine for a 
short distance until the ravine takes a sharp turn to 
the south, and the canal is then divided into two 
branches, one flowing down the ravine, and the other 
being led through a tunnel excavated in the side of the 
mountain. At a distance of about half a mile the two 
streams unite in an excavated channel which flows 
direct to Elche, being taken across ravines on 
aqueducts, and, in some places, being conducted 
through rocky spurs from the hills by means of tunnels 
or deep cuttings. Ata distance of a mile and a half 
above Elche the main canal begins to send off secondary 
irrigating channels, of which there are twenty-two in 
all, seven above the town and fifteen below it, all is- 
suing from the left bank of the main canal, as the edge 
of the ravine is close at hand to the right. 


The above brief account of the several principles 
upon which irrigation works in eastern Spain have 
been carried out will doubtless be read with interest 
y many of our subscribers; but, before concluding 
this article, there is one other work of considerable 
interest, which cannot well be passed by, and which 
may briefly be described as follows:—In very remote 
times the dam for the canal which is common both to 
Castellon and Almazora was thrown across the river 
Mijares, about two-thirds of a mile above the bridge 
of Villareal. It rests on rocks in the bed of the river, 
which is here 108 yards across, and there are two 
escape weirs for surplus water. The water is then led 
along a subterranean aqueduct 433 yards long, to the 
great ravine or rambla de la Vinda. The obstacle of 
the ravine is overcome by means of a syphon, which 
conducts the water under it, the distance from one 
side to the other being 109 yards. This is a most re- 
markable work of Moorish times. The tunnel is 2 
yards in diameter, and is excavated in the rock for a 
depth of 30 yards below the level of the torrent. The 
length of the curve is 169 yards, and the difference of 
level from one side to the other is 13 ft. From the 
ravine the water is led by tunnels cut in the rock, and 
under the brow of the old fortress of Almanzor, for a 
distance of 800 yards. The whole volume of water in 
the canal then passes under a house on the banks of 
the river, where two strong iron floodgates separate 
it, and regulate the supply for the canals; one for the 
irrigation of Almazora, and the other for that of Cas- 
tellon. 

Besides the syphon above deseribed, there are several 
similar works, only of smaller dimensions, to be found 
amongst the works of irrigation in eastern Spain; and 
by such means the waters of channels are conveyed in 
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many places where rivers and streams cross the line of | valley of the Tagus, above Aranjuez. The magnificent 
their course. The first time a syphon was used is | works for ounine Madrid with water are also par- 
supposed to have been in the aqueduct between the | tially used for irrigating the vegetable gardens in the 
nso che Mount Pila and Lyons, the date of which | environs of the capital; and we hope to be in a position 
was about 404.p. On this aqueduct there were three | shortly to give further particulars respecting these last- 
syphons. One of them, across the valley of Chaponest | mentioned very interesting works. 


(240 ft.), was 200 ft. deep, and the difference of level | 
DEFENCE OF BOMBAY HARBOUR. 


between the two sides was 20 ft. The pipes were of | 
lead. Vitruvius describes the use of the syphon for| Tue utterly defenceless condition of Bombay 
| harbour is by no means a new theme ; and as it is now 


aqueducts. 

Although the works of Arab origin are by far the | the most important harbour in British India, the 
most important and interesting, the Spaniards have not | necessity of taking immediate steps to protect the 
altogether neglected the important subject of irrigation | shipping of the port, and the town of Bombay itself 
in modern times; for example, the canals in Aragon | from the destruction to which they would be exposed 
and Catalonia, the works of irrigation on the Tagus, at | in the event of the outbreak of an European war 
Aranjuez, and those in progress in General Concha’s | cannot well be over-estimated. This subject has been 
colony, near Malaga, are of purely Spanish origin. recently pressed upon the Home Government by Colo- 
A company is also projected for the irrigation of the | nel M. K. Kennedy, Secretary to the Government of 











Bombay in the Public Works Department, who has 
recently returned to Bombay from this country. Mr. 
Reed, the Chief Constructor of the Navy, strongly 
supported the plan recommended by Colonel Kennedy 
for the efficient defence of Bombay, and finally suc- 
ceeded in obtaining its entire adoption. Orders have, 
we learn from Bombay sources, already been given for 
the construction of two monitors to be stationed in 
Bombay harbour. These vessels will not draw more 
than 15 ft. of water, and are to have a speed of 11 
knots an hour, which it is considered will be enough to 
make them a match for the fastest men-of-war that are 
likely to be sent round the Cape or from China for war- 
like purposes. They will be built to carry three days’ 
coal, so that they may be ready at any time to go on 
an expedition against any cruisers approaching the 
coast. The armament of these monitors is to consist 
of 600-pounder Armstrong guns. 
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THE DIRECTION OF INVESTMENT. 


Wun.z trade is depressed, and distress is epidemic, 
there is literally more money in the country than its 
owners know what to do with. The Bank of England 
is accumulating the largest stock of bullion ever held 
in its vaults, and the regular rate of discount is now 
likely to be reduced to 24 per cent., while capital is 
seeking employment on the Stock Exchange, in tempo- 
rary loans, at hardly more than even one-half this 
minimum rate. We need not, however, deceive our- 
selves with this apparent abundance of capital, since it 
is only apparent, and the appearance is wholly due to 
the want of employment for money, or, at any rate, of 
that moderately speculative employment which gives 
such a stimulus to industry and to production. Of the 
former well-known channels of investment, many are 
now altogether closed. Railway construction, with its 
large demands upon both capital and labour, has been 
overdone. Here and there a short line, or an extension, 
or a junction may be desirable; but we do not now re- 
quire to increase our fixed investments in railways at 
home by more than four or five per cent.’ per annum 
for probably some years to come, and of this increase 
but a comparatively small portion will be required for 
new lines. There is no demand for steam-shipping ap- 
proaching the overwhelming supply of ready tonnage 
now lying at moorings; there is no inducement to open 
new iron or coal mines, to put up new blast-furnaces 
and rolling-mills, or to start new engine-factories ; 
and there are cotton, and woollen, and flax, and silk 
mills in plenty, some of them idle, and many working 
short time. There is room for no more monumental 
engineering ; and no one would now dare to propose 
any of the schemes, which floated so readily a few 
years ago, for great building speculations at new 
watering-places, for more monster (and more mon- 
strous) hotels, for new boulevards in our towns, for 
new city warehouses on a great scale, for “ people’s 
parks,” and even the music-halls and the whole 
vista of diminishing and degenerate speculation which, 
but a little time ago, wore such glittering attractions. 
It is true that our foreign trade is not diminishing, but 
increasing, and we last year exported one hundred 
and eighty-eight millions’ worth of our productions, 
natural and manufactured ; but our “ plant,” our ma- 
chinery, our organised labour, and our railway, canal, 
and steam-shipping facilities are already very far in 
advance of even this great total of exportation. New 
channels of investment must be discovered or invented 
before capital can resume its accustomed employment, 
before mining and manufacturing industry can be 
again prosperous, and before engineers can jook for- 
ward to active and remunerative engagements. And 
the direction of future investment is one of the vital 
problems of our time. The operations of capital have 





always been comprised within great cycles of more or 
less successful speculation. We had, forty years ago, 
a great expansion of the cotton manufacture, then came 
railways, then the’rising of the South Wales and the 
Scotch iron manufactures, then oceansteamnavigation, 
again an outburst of railway speculation, then the Aus- 
tralian and the Californian gold discoveries, afterwards 
an immense expansion of our American trade, next a 
sudden and most remarkable increase in the demand 
for iron steam shipping, and the development of 
the Clyde shipbuilding trade, again the rise of 
the Cleveland iron manufacture, and, finally, a 
further great and strongly marked railway speculation, 
attended with every phase of jomt-stock en- 
terprise, now collapsmg in every direction with 
such distressing results. Most of these cycles of 
speculation had their origin in some great mechanical 
discovery or invention; and they have thus been the 
direct fruits of our wonderful modern mechanical pro- 
gress. Are we to look, now, in the same general 
direction for fresh and surpassing inventions and dis- 
coveries? We may hope and may cherish a strong 
faith in the immeasurable resources of mind, and thus 
in the unveiling ‘of thie grand mysteries of the future, 
but we can count with no certainty upon the coming 
light which may possibly guide us to wrest our mecha- 
nical power from the sun or from the ocean, to provide 
human food from unexpected sources, and to clothe 
ourselves with fabrics won from the commonest forms 
of vegetable life. In that great class of inventions 
which add largely to the wealth of nations, it is diffi- 
cult to say of what new ones we have even the pros- 
pect now before us. The steam-engine, textile ma- 
chinery, railways, and steam navigation, and even the 
telegraph, had all been long foretold before they were 
at last frought into use. They rested upon principles 
which intelligent minds had long comprehended, how- 
ever their practicability of application might have been 
doubted. But now, although some great industrial 
revolution may arise in a wholly unexpected quarter, 
there is no far-stretching and clearly illumined horizon 
of distant invention before us. ‘If there be any chance 
glimpses through the darkness of the future, they 
would appear to disclose the promise of further con- 
siderable improvements in agriculture, and in the 
organised scientific production of food, upon the scale 
and order, and with the purely artificial appliances, of 
a great manufacture. From our large receipts from 
British exports, we are now paying thirty millions 
yearly for foreign corn and fifteen millions for foreign 
animal food, all of which, and more, should, under a 
better agriculture, be added to our own present pro- 
duction. And with a reformed Indian policy, if we 
are ever to have one, our far-off empire in the East 
might blossom like the rose, and become great in the 
solid wealth of modern commerce, under the stimulat- 
ing agencies of British capital and British energy, un- 
fettered by the legislative remnants of “ John Com- 
pany” barbarism. 

In any case, we may be sure that, in times of uncer- 
tainty like these, the distrust will, in a measure, cure 
itself; for openings for. safe investment will be earn- 
estly sought, both by those who possess capital and 
by those who wish to obtain it. In times such as 
these, we think, however, that the Government might 
increase its expenditure upon an approved class of 
ships of war, thus not only pits us in a better 
position before other nations, but giving employment 
at home. Many of our towns, too, should at once 
take in hand the reforms which have been so a 
pressing, for improved water supply, drainage, an 
the utilisation of their sewage. Millions of money 
might now be raised upon the security of local rates 
or, in some cases, of a Government guarantee, for 
works in themselves of great necessity, and the execu- 
tion of which would employ a large amount of labour. 
Where, too, we have had a larger experience with 
works for the utilisation of sewage, we shall probably 
find that we have been throwing many millions of an- 
nual value into the sea, and that to this saving alone 
aconsiderable portion of our future wealth will be due. 








CONDITION AND PROSPECTS OF 
ENGINEERING. 

Tue present dearth of engineering employment is 
so general and ominous as not merely to have brought 
much present suffering upon large numbers of young 
engineers and draughtsmen, but to have filled both 
them and many others with gloomy forebodings of the 
future. Everywhere we hear the complaint that en- 
gineers have nothing to do. Offices lately resonant 
with the cheery small-talk of half a century of en- 
gineering exquisites are now silent and deserted ; and 
the silver cord is broken by which high hopes were to 


be one day attained. The current of youthful talent 
and aspiration which, for years past, has been setting in 
towards the engineering profession as its most pro- 
mising outlet, is now s t or turned back, and 
pater familias doubts whether the youthful Archimedes 
of the family, who was to have won the admiration of 
a grateful world, must not, after all, be consigned to 
some less splendid career which will afford the com- 
pensation of enabling him to earn his bread. Cer- 
tainly the present state of the engineering profession 
is sufficiently grave to give occasion for solicitude and 
for pause to all who are concerned in its prosperity ; 
and we propose here to inquire by what causes the 
resent revulsion has been brought about; what will 
e its probable duration ; and whether any, and what, 
means are available for again putting engineering 
affairs upon a sound basis. We believe that every 
young engineer who follows our injunctions will find 
that his present inconveniences will be reduced toa 
minimum, at the same time that his future success will 
be pretty nearly insured. 
ow the causes of the present engineering collapse are 
not difficult of perception. We all know that the great 
enterprises which give engineering employment sympa- 
thise with every oscillation of finance, and we further 
know that railways, which constitute by far the largest 
class of these enterprises, are suffering just now the 
penalties of unprecedented discredit. The high rate of 
interest which lately prevailed for a prolonged period 
would have done much to discourage the prosecution 
of new engineering works. But the straits into which 
the railways have fallen have left them utterly without 
funds to carry out extensions, or to engage in any 
works whatever, except indispensable repairs. 

So utter a prostration acting over so wide an area 
must, of course, contract enormously the amount of 
employment which has to be distributed among en- 
gineers. But the evil has been greatly aggravated by 
the fact of the imperfect education which railway en- 
gineers receive, in consequence of which they are 
without the qualifications necessary to enable them in 
any emergency to enter other branches of the engincer- 
ing profession, or to turn their talents to the prosecu- 
tion of such works of invention or improvement as 
would otherwise afford a vast field in which spare skill 
might be used up. At present young men are taken 
into a railway engineer’s office, and after a curriculum 
of afew years, during which they become acquainted 
with the nature of the standing orders in Parliament 
and other matters similarly immaterial they are turned 
out as finished engineers—nearly as ignorant as when 
they entered.. Very often they are imperfectly edu- 
cated even in the most rudimentary points at school. 
Of the mathematics of engineering they often know 
very little—of its philosophy still less—while of all 
that partakes of engineering knowledge in its highest 
and widest developments they are innocent altogether. 
No doubt they would be able to make a railway, for 
the construction of which they possess certain approved 
recipes, as empirical, and involving as much exercise 
of mind in their application, as those of Miss Acton’s 
cookery-book. But if a railway has not to be made, 
their narrow knowledge is unavailable ; and they have 
none of the information or qualifications which would 
enable them to undertake engineering works of a dif- 
ferent character from those on which they have hereto- 
fore been engaged, or to inspire that confidence in 
their ability to carry out such other works as must be 
the necessary antecedent to a professional engagement. 
The great evil of modern engineering education is that 
it is too narrow and special—a limitation unfavourable 
to the attainment of excellence even in the particular 
field to which cultivation is restricted, as it shuts out 
the lights which would otherwise be thrown upon 
many points by the analogies afforded by other de- 
partments ; while it is fatal to that versatility or power 
of adaptation which enables the person possessing it 
to fall always on his feet. In former times an engineer 
was qualified to carry out any kind of work im en- 
gineering. Thus, Smeaton was able with equal ability 
to construct a bridge, or a harbour, or an iron-works, 
or a lighthouse, or a windmill, or a steam-engine. So 
also Watt, who planned the Caledonian Canal, and 
executed the Monkland Canal with remarkable despatch 
and economy, excelled Smeaton in all of his great 
gifts, and not merely carried out those improvements 
in the steam-engine which, up to the present day, we 
have been unable to transcend, but regenerated the 
whole face of mechanical industry, seeing that most of 
the great inventions of the age—such as gas, bleaching 
by chlorine, the copying-press, heating by steam, cast- 
iron mill-gearing, the introduction of iron girders, &. 
—we owe, either directly or indirectly, to Watt’s in- 
spiration. These were the days of the giants. But 





of late years engineering has been cut up into a num- 
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ber of petty provinces, and even the undisputed sove- 
reign of each has collapsed to the dimensions proper 
to the insignificance of the empire under his sway. 
Beyond the narrow limits of that, he has no knowledge 
or authority ; and what it behoves young engineers to 
do is to discard all these artificial boundaries, and to 
endeavour to master the whole. Thus, and only thus, 
will they become engineers really deserving of the 
name ; and thus, and only thus, can the inconveniences 
incident to gluts in particular departments be pre- 
vented. 

It will be inferred from the general tenor of these 
observations that engineering, being a field of vast 
variety and extent, there is little danger of its resources 
being soon exhausted, or that rightly cultivated it will 
fail to reward the labour e xpende d upon it. To those 
who distrust the future destinies of engineering it is 
sufficient to say, that as it is substantially an art for 
rendering subservient the resources of science and the 
forces of nature to the growing wants of mankind, it 


must receive increased expansion with the growth of 


wealth and civilization, and cannot fail to attain to di- 
mensions far more vast than any that we could now 
assign. Mining and locomotion, lighting and tele- 
graphing, warming and cooling, irrigating and dre 1ining, 
spinning and weaving, dyeing and bleaching, buil ldine 
and excavating, ploughing and sowing, thr ashing and 
reaping, these and all other similar operations are en- 
gineering expe -dients which should be understood by the 
engineering aspirant as generally and as widely 
‘cmpane. 


as 
and by the aquisition of so wide a basis for 
iis suecess he will be taking corre sponding precaution 
for its solidity and endurance. An engineer thus 
armed will be able to turn his hand to almost anything 
—a capability still more valuable in the colonies than 
at home, as in the colonies it is but rarely that a settler 
can find remunerative employment in the one par- 
ticular line to which he has been brought up. Nor 
need any one be appalled at the magnitude of the field 
presented for his mastery, seeing that the acquisition 
of a sound knowledge of any one department will 
vastly assist in the attainment of a competent know- 
ledge of all the rest. 

The secret of success in engineering then lies mainly 
in one grand arcanum—Epuvucation ; and those who 
do not possess that talisman should either acquire it | 
or retire from a race where they must necessarily be 
left behind. First of all, a competent familiarity should 
be obtained with the use of figures, and with the mode 
of conducting any ordinary engineering computations ; 
and more especially a sound knowledge should be 
possesse -d of the strength of materials, and the 
manner of determining strains. A most necessary 
fundamental point of knowledge also is how to esta- 
blish foundations with solidity in all kinds of ground; 
and there should further be such an accumulation of 
facts in every department of engineering art as to 
sup ply abundant materials for the imagination to work 
upon in the process of future invention. 
desirable that the young civil engineer should spend | 
a portion of his time in the workshop, so as to become 
familiar with the resources of workmanship and with 
the great province of mechanical engineering ; ond it 
is far easier for a mechanic to become a civil engineer 
than for an ordinary graduate in a civil engineer’s 
office to become a mechanic. Finally, young 
should rather aspire to learn the extent of their own 
ignorance, and honestly to amend the fault, 
array themselves in the plumage of a hollow prete 
sion, and deplore a want of success which is mainly 
imputable to their own deficiencies. Many err by 
plucking the fruit long before it is ripe. They lack 
patience, and industry, and modesty ; and when the in- 
exorable result ensues, they ascribe their adverse fate 
to the injustice of the gods. 
the unavailing process of calling upon Jupiter, the 
better. Let them lower their pretensions to the level 
of their deserts; and let them heighten their deserts 
and enlarge their capacity by new acquisitions. Are 
they unoccupied? Let them descend in the scale of 
greatness until they find something to do for which 
they are honestly fit, and in which their skill and in- 
dustry will make their valuable to any 
one engaging them. Do they wish to rise and 
per? Let them adopt the means ; for success follows 
upon desert as surely as the shadow follows the 
stance. Sometimes, indeed, an evanescent 
may be gained by some accidental process without any 
corresponding desert at all. Such events, how vever, 
are rare and improbable, and a success thus acci- 
dents ally come by is always precarious, and cannot in 
spire any self-respect ; for mushroom engineers must 
consti antly feel themselves in the position of impostors 
and must be in continual apprehension of being over- 
taken by the doom properly awaiting every phase of 
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deception. We should all really be more than we seem 
or pretend to be. No one should be able to say of us 
that all our knowledge lies, like an electro-plate, on the 
the surface, to scrape which reveals the constituent 
brass beneath. But rather let it be found that the 
quality on trial will transcend the indications of the 
hall mark. 

Such, then, are some of the reflections which sug- 
gest themselves to us in connexion with this import- 
ant subject. A great tribulation has fallen upon us, 
and the storm has strewn the shore with wrecks. But 
the atmosphere will be cleared by the same process 
which produces the injury, and a brighter morrow will 
arise. How long the dark hour is to be upon us we 
cannot now predict. But if India were to be opened 
to E nglish enterprise by the removal of existing terri- 
torial restrictions, and by encouraging immigrants to 
settle in that country, most of the engineering skill 
now going a-begging could be utilised there at once. 
Of this consummation, however, we have little present 
hope, and we believe the process of absorption must 
be carried on by young railway engineers being enabled 
by a new course of study and discipline to enter other 
departments of engineering for which they are now 
unfit. The railway "bubble has burst, and it will be a 
long time before another can be blown. Yet, although 
for the moment that catastrophe may limit employ- 
ment, it can do nothing to impair the promise of the 
| bright future which the engineering profession has 
| still before it. ‘Those who can look back upon the 

vast strides which the art has made during the last 
quarter of a century may be able to arrive at some 
approximate estimate of its progress during the next ; 
and there is certainly nothmg in the survey which 
should deter young men of talent and promise from 
entering such a field. Henceforth, however, there 
will be no room in it for shams; and if parents wish 
to assure themselves that their children will issue as 
something better than pretentious charlatans dr mere 
green-ribbon engineers, then will they take care to 
provide that some more effectual means of instruction 
afforded than the routine of a railway en- 
gineer’s office, where a little engineering slang is 
usually the chief acquisition. To those who have un- 
| happily been already committed to this vicious course 
we can only administer this console ution—that they 
must “learn to labour and to wait.” They must now 
begin their education. If they do not like this alter- 
native, then they should retire from a competition in 
which they can have no hope of success when pitted 
against a younger generation who will enter the lists 
alter having been properly trained for the contest. In 
all this past misdirection we see grounds for intense 
regret :—time lost, hopes blasted, prospects compro- 
mised, and misery entailed. But those who have 
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resolution to apply the antidotes we prescribe may 
save themselves yet. Henceforth at least let there be 
no illusions. To engineering skill there is no royal 
road. It is by well-directed industry alone that pro- 
ficiency in that art is to be attained. But proficiency, 
once reached, is quite sure of its reward. 


| THE PARIS EXHIBITION. 
Paris, Wednesday Evening. 

| Awotner week has passed, and the opening day and 

its ceremony are fast approaching, and will not—as 

although 

as yet in 


| all parts of the building and of the park are 
which 


|a state of extreme confusion. The machinery, 
| should have been finally tried to-morrow, in but 
few cases ready for trial; and a great number of 
| machines have not yet been unpacked from their cases, 
and a further very large quantity of machinery stands 
| outside the building upon trucks or on the ground, 
waiting admission. There is no nation particularly 
| well forward with the arrangement of its display, but 
| there are some conspicuously behind. The Italians, for 
instance, seem to have taken a hint from the programme 
of the commissioners to display as much as possible 
| the characteristic habits and customs of each nationality, 
and they show their proverbial “ dolce far ” in 
| the “ ichinery gallery, where they scarcely 
| opened a single packing-case as yet. Belgian machines 


1s 


niente 


have 


| arrive upon open trucks, some even without a packing- 
case, and hi aving their bright parts covered over with 
| cloth and straw. Upon a long iron truck, marked as 
| Cay rable - earrying 20,000 kilogrammes, the Société 
| Cock erill, of Seraing, Belgium, send a pair of cylinders 
. of their bl owing engines, appare sntly the high and low 

pressure cylinders of a large vertical Woolf engine. 

I here are British packing-cases in another place; they 
are to be recognised without looking at their labels, 
even from a distance. They are stout, and square, 


sufficient elasticity of mind and sufficient firmness of 





| driven. 





and solid, as befits the character of John Bull, well 
made, water-tight, without projecting horns and cor- 
ners to bruise the workmen, and without a chance 
of being broken in their turn by a blow. They are 
easily handled under the crane, and are readily opened 
when in their place. American machines are coming 
into the building i in great numbers. The collection 
of tools from P hiladelphia, referred to in our last im- 
pression, is fast approaching completion. A set of 
different machines for pumping water is being put 
together in another group, and some fancy weaving 
looms are in course of erection. The ridiculous 
manner in which most of the American machines are 
painted in a variety of colours, covered with gilding, 
inscriptions, and other “gingerbread” decoration, is 
another of those characteristic | peculiarities which come 
out strikingly by placing these machine side by side 
with European models. We have no doubt the great 
number of American engineers who will visit the Paris 
Exhibition will carry back with them across the 
Atlantic the useful conviction that a machine looks 
all the better, to an educated and refined judge, the 
simpler it is in its outward appearance, and the less 
superfluity and humbug there is about its details in 
respect of construction, form, proportion, and colour. 
In the French department, machines are still coming 
in constantly. The display is characteristic for the 
large size of the machines exhibited. The Exhibition 
shows a general rush of French tool-makers towards 
big machines, large castings, heavy pieces, and massive 
articles of all kinds. With regard to the hollow 
framings of their tools, which they have now almost 
universally copied from English preation, they seem to 
have taken the advice given 1 by a well-known ‘authority 
to a portrait painter, viz.: “If there is any peculiar 
and characteristic feature to be seen, exaggerate it.” 
The hollow frames of the French tools are, in many in- 
stance, unnecessarily bulky, making the machines 
cover a large space, look “extremely heavy and un- 
wieldly, and sometimes actually add to its wei gt 
without incre asing its stiffness and power, as com- 
pared with some of those classic designs which cannot 
be improved and will only be spoiled by departing 
from them in any direction. From Russia a number 
of heavy steel guns have arrived, and some workmen 
are rubbing off the rust literally by the sweat of their 
brows. They are constantly watched by a staff of task- 
maskers or Officials, and the whole place is jealously 
guarded by constables to exclude every stranger. 
Here, too, the nation seems to have brought its own 
habits and customs to display in a foreign land. There 
is scarcely anything to be seen in the ‘Russian depart- 
ment as yet, or else some might feel a natural tempta- 
tion to get in by bribery, which is always effective in 
Russia. The Prussians have only to-day got Bor- 
sig’s locomotive into place, and the great steel gun of 
Krupp is not as yet within the building. The 
Austrians are trying their ingenuity upon moving two 
locomotive engines, by M. Sigl, of Vienna, on a 
turntable which is too small for their wheel base. The 
South German States have brought in some more 
locomotives, and have laid down rails for one more, 
which is expected to arrive shortly. Further in, 
towards the centre of the building, a circle represent- 
ing mining and metallurgy is becoming visible amid 
the general chaos, but is only visible in fragments, as 
most of the exhibitors in this class have only com- 
menced opening their packing-eases. The ceremony 
on the Ist of April has been arranged. ‘The emperor 
and suite are to go in a procession from the main 
entrance all round the gallery in the machinery 
department, on that side occupied by the foreign ex- 
hibitors. The commissioners of each country are to 
be presented to the emperor at their respective places, 
and are then to follow the suite, which will return 
through the French department to the interior circle 
containing the objects of fine art. With regard to 
special objects already attracting attention, we may add 
the following to those named before : 
Marine EnGIvNEs. 

Messrs. Escher, Wyss, and Co., of Zurich, exhibit a 
very well finished marine engine, from Mr. M. M. 
Jackson’s designs. It has a pair of inclined steam 
cylinders, one high and one low pressure, working the 
same crank- shatt, from which a vertical air-pump is 
The design is similar to, only, we believe, on 
a smaller scale than that exhibited by this firm in 
London in 1862. This machine is place od in a small 
building in the park, together with some other 
machinery belonging to another class. ‘The Danube 
Steam Navigation Company of Austria will exhibit a 
collection of models of their steamers and engines, but 
they have not been taken out of their cases yet. 

LocoMoTIvEs. 
To those already named and deseribed in last week’s 
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number we have now to add two engines by M. Sigl, 
of Vienna. One is a goods engine for a Russian line, 
with eight wheels coupled, all placed between the fire- 
box and smokebox. The whet are about 4 ft. 
diameter, the cylinders outside, and the wheels coupled 
by means of cranks outside of the frame, familiar 
enough in England, but according to what is called 
Hall’s patent in Austria. The other engine has the 
four hind wheels coupled, and has outside cylinders. 
It is made for an Austrian line. An engine is exhibited 
by a firm in Munich, only a few months established. 
M. Krauss, formerly engineer of the North-East Rail- 
way of Switzerland, at Zurich, has recently started loco- 
motive works in Munich, and the engine exhibited 
bears the number 1. It has four wheels of 42 in. 
diameter, all coupled, and the weight in working trim 
is 104 tons on each pair of wheels. The frames are 
made of solid plates, and, as in engines made by Haw- 
thorn and Co., of Leith, form the sides of a water-tank 
below the boiler. Mr. Krauss contends that he obtains 
a greater strength and rigidity, with less weight of 
material, by treating the whole frame of his engine as 
a box girder, and making use of the space below for 
carrying the water. The frame-plates are hardly more 
than } in. in thickness, and they are stayed across by 
means of angle-irons. The boiler is 47 in. diameter, 
and made of Bessemer steel plates 10.8 m. thick, from 
the Atlas Works, Sheffield. It contains 160 tubes, 
10 ft. long and 1Zin. in diameter. The cylinders are 
14 in. in diameter, 22in. stroke. The axles, connect- 
ing-rods, piston-rods, &c., are all made of steel, and the 
wheels are stamped by Arbel’s system. The firegrate 
is constructed for burning peat. . It has no particular 
provisions for that purpose, only the grate bars placed 
at a greater distance than other fuel requires. It is 
made for the Oldenburg State Railway. 

With respect to the ten-coupled engine Steyerdorf, 
noticed by us last week, and which has earned a cer- 
tificate of good conduct since our own Exhibition of 
1862, we should say that it has been so far altered 
since then that the water is no longer carried in the 
tank, but in a separate tender. The weights upon the 
two axles of the coupled bogie wheels were formerly 
very unequal, being 12} tons on the hind axle and but 
63 tons on that next in front of it, the whole weight 
of the engine being 46 tons in working trim. Two 
coal-boxes are now fitted, one on each side, and an 
open passage between them leads to a tender wagon 
behind. In other words, this tender has a tank beneath 
its platform to carry 1100 gallons or 5 tons of water, 
while above the platform it serves as an. ordinary 
goods wagon. The whole weight of the engine in 
working trim is now 41} tons, while that of the tender- 
wagon, with 5 tons of water and 2 tons of other load, 
is 16 tons. This system of tender-wagons was long 
ago employed by Mr. Buddicom, then of Rouen, on 
the old Paris and Rouen line, now the Western Rail- 
way of France. 

he Ruston, Proctor and Co.’s contractors’ 
locomotive, “ Prince Imperial,” is for the 4 ft. 8}in. 
gauge, has 9 in. Cataldo inclined cylinders, 16 in. 
a. and four coupled cast-iron wheels, 2 ft. 9 in. in 
diameter, with Bessemer steel axles and tyres. The 
saddle tank is at the forward part of the length of the 
boiler, and extends over the whole length of the smoke- 
box, soas to give a more equal distribution of weight, 
the four wheels having but a short wheel base upon 
the rails. The boiler is 2ft. 9in. in diameter, the 
barrel being 7 ft. long; it has a flush firebox, a steam 
dome, 275 square feet of heating surface, is fed by 
two Injectors, and has Mr. D. K. Clark’s smoke-con- 
suming apparatus fitted to the firebox. The connect- 
ing and coupling rods are of Bessemer steel. _ 

The six-coupled outside-cylinder goods engine from 
Carlsruhe is of a type well known in France as that of 
the Grand Central or Bourbonnais pattern, Indeed, 
it is a very close copy, except that a dome and an 
engineman’s eab have been added. 

he Midi or Southern Railway of France send a 
six-coupled outside-cylinder goods engine, with 5 ft. 
wheels, made at their shops at Bordeaux. It is of a 
class similar to that employed on the Orleans line for 
mixed trains on the heavier gradients of some of the 
branches. 

The American locomotive has arrived. It was made 
at_ the New Jersey Locomotive and Machine Works 
(Grant’s), at Paterson, New Jersey, and, with the ex- 
ception of the covering of German silver upon the boiler, 
chimney, and cylinders, is of the ordinary American 
type. It has 15 in, cylinders, 22in. stroke, four- 
coupled 5 ft. 6 in. wheels, and a Bissell bogie of four 
wheels, in-which the double inclined planes of Bissell 
are replaced by Davenport and Bridges’s swing beam. 
This engine differs from the usual American type in 
having its firebox flush with the boiler. The ironwork 





of the truck frames of the tender, the springs, &c., are 
all polished, and it is altogether a swell affair, unlike 
anything which the leading American makers, the 
Rogers Company, Baldwin and Co., or Danforth, 
Cooke and Co., would have sent. 

Frxep Eneines. 

The exhibitors of this class of machines, who were 
expected to be on the ground first of all, seem to have 
made their calculation of time on a wrong basis. There 
is a very considerable number of fixed engines now in 
course of erection. A very large vertical beam engine, 
by M. Carels, of Ghent, an engine, 80 horse power, by 
M. Sigl, of Vienna, and a pair of engines with vertical 
cylinders above the crank-shaft, by a Belgian firm, 
are in course of erection. 

Messrs. Fox, Walker and Co., of Bristol, had their 
10 horse engine in place some weeks ago. It is hori- 
zontal, has a single 10 in. cylinder and 14 in. stroke, 
with all fixed parts, including both plummer blocks, 
bolted to the bed-plate. There is a separate expansion 
valve adjustable while the engine is in motion by means 
of a right and left hand screw upon the valve spindle. 
The fly-wheel is 6 ft. in diameter and 8 in. broad, and 
the engine is intended to work easily up to 30 indi- 
cated horse power. 

Rartway CaRrriaGEs, 


In addition to the railway carriages and wagons 
mentioned in our last number, we now find a passenger 
luggage-van from the Eastern Railway with Achard’s 
electric communication and brakes, and a goods brake- 
van from the same line with Stilemant’s brakes. The 
Lyons Railway Company send a six-wheeled first-class 
passenger carriage of the construction in ordinary use 
on that line. It has three compartments, having eight 
seats in each, and a coupé of four seats. The Kastern 
Railway of France send a four-wheel first-class carriage 
with a large coupé, in which three seats are made to 
draw out, and the backs to turn down, and thus to 
form most comfortable beds. Drawings of these 
carriages have been obtained by some of our English 
companies, and we hope that the French example may 
lead to increased attention being given to the construe- 
tion of good sleeping-carriages upon our own lines. 
The Midi or Southern Railway Company send a saloon 
carriage. The North-Eastern Swiss Railway Company 
send a second and third class carriage with doors at 
the ends. From Holland there is sent a four-wheel 
carriage with three second-class compartments of ten 
seats each, and two first-class coupés of four seats each; 
also a four-wheel brake-van with iron frames. 

Toots. 


Some very powerful machines of this class have been 
brought to the Exhibition by the Usines de Graffen- 
staden, near Strasbourg. They have very good pro- 
portions, as a rule, and their workmanship is excellent. 
We have already noticed that one of the slotting and 
drilling-machines exhibited by this firm has a great 
resemblance to Mr. 
machine of 1862. 
land, also exhibits some tools of original construction. 
There is a collection of other tools in the German de- 
partments, from Prussia, Wurtemburg, and other 
parts. They are all copies of the I:nglish originals, and 
they show the appearance of scraped surfaces on their 
slides; but we would advise the members of the jury 
to take surface-plates with them when desirous of form- 





Beyers’s frame-plate drilling | 
Mr. Ricter, in Winarthur, Switzer- | 
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THE ROYAL ALFRED. 


Tus converted armour-plated wooden ship, perhaps the 
finest of its class, was tried in Stokes Bay on Friday last, and 
attained a mean speed on six full-power trials of 11.796 knots. 
Converted from a two-decked ship, in course of construction a 
few years ago, this vessel now carries ten 12 -ton 9in. muzzle- 
loading rifle guns, and four 64 ton guns on her main deck, besides 
four 65 ton guns on the upper deck for chasing. The central 
battery is covered with 6 in. armour plates on the sides, increased 
to 10 in. around the ports. The bows andstern of the ship have 
43 in. armour. 

The engines are by Messrs. Maudslay, Sons, and Field, ard 
have 85 in. cylinders: and 4 ft, stroke, driving a Mandslay- 
Griffiths screw, 19 ft. 23 in. in diameter, and of 27 ft. 6 in. 
pitch. The ship is 278 ft. long between perpendiculars, is rated 
as 4068 tons, and drew, on trial, 223 ft. forward and 27 ft. aft. 
The highest speed of the engines on trial was 60 revolutions per 
minute. The shipturnsthe half-circle in from 2m, 87 s. to2 
m. 56s., and the full circle in from 5 m. 15s, to 5 m, 438. 

The Royal Alfred is to be the flag-ship of Vice-Admiral 
Munday, on the North American and West India Station. 


Tne DunpERBERG.—We have had a deck plan and section 
of the American broadside ship Dunderberg in preparation for 
some weeks, and stiall publish them in our next or next follow- 
ing impression. We should state here, however, although some- 
what late, that the ship has been tried, and that with 57 of her 
60 furnaces fired, she made at the utmest but 124 knots. She 
has 100 in, cylinder engines, with 3 ft. 9 in. stroke. The revolu- 
tions, intended to reach 70 per minute, never exceeded 49. The 
vessel has two rudders—one forward and one abaft the screw 
With the aft rudder only the ship takes 12} minutes to make a 
complete circle, the diameter of which is one mile and a half, or 
twenty times the ship’s length. We shall publish fuller parti- 
culars in connexion with our engravings, prepared from ad- 
mirable tracings kindly supplied by Captain Ericsson. 

Turnine CuitLepD Roiis.—* Speaking broadly,” says The 
Engineer, “chilled cast iron cannot be turned. However, 
‘chilled railway wheels have been turned up with chilled cast- 
‘iron tools. We do not know of any system by which chilled 
‘iron can be cut with steel tools!” A practical man “ pulled 
up’’ The Engineer with the observation that only steel tools 
could turn chilled rolls, wherat the sapient journalist openly 
expressed his desire to know with what form and temper of 
steel tools chilled rolls could be turned! Chilled iron is not 
exactly like putiy, but old roll turners will open their eyes when 
told that chilled iron cannot be turned by steel. It requires the 
hardest steel, with the bar cut square across, and with a slow 
and scraping feed, and if this would not do, we should never 
have smooth plate rolls. 

Tue East Inptan Rattway.—The traffic of this great 
line, 1181 miles long, has reached 60,1631. per week, or 53/. per 
mile per week. 

Tue NAvau Enorneers.—Sir E. Dering, in the debate on 
the Navy Estimates, on Thursday week, made another attempt 
to obtain a better position for the engineers in the royal navy 
Lord Henry Lennox would give no encouragement, however, that 
the complaints—and reasonable complaints in the minds of mest 
persons outside of Admiralty mysteries—would be favourably 
entertained. ‘The naval engineers cannot deal with their own 
grievances in the summary manner of the railway engine-drivers. 
If they could, the Lords of the Admiralty would undoubtedly 
move in the matter, and to some purpose, giving the men the 
position and privileges they really deserve. 

Tue River PLAte.—English and French emigrants are 
settling rapidly in the Argentine States. The Argentine Central 
Railway is to be extended, and this and the other lines are enjoy- 
ing good traffic. 

Rio JANgrRo.—The gas company’s last report shows a net 
profit of 30,0002, and recommends a dividend at the rate of 10 
per cent. 

Tue CuBA AND Fiorma Casie.—Mr. F. C. Webb, the 
well-known telegraph engineer, has been engaged to superintend 
the engineering operations of shipping and laying the cable of 
about 100 miles between Cuba and Florida, U.S. 

Boickow, VAUGHAN, AND Co.—This company are able to 
recommend a 10 per cent. dividend for 1866, absorbing 45,393. 








| of nett earnings, and leaving a balance of, in all, nearly 3000. 


ing a conclusive opinion on the merits of some | 
machinery in the Paris Exhibition. A Haswell forging | 
press has been exhibited by the firm A. Egells, of ! 
Berlin, who have the sole right of making these presses | 


in Germany. It takes up a very large space, and we 


believe it will be useful for showing to the world how | 
a forging-machine ought zof to be constructed ; but in 


its workmanship and finish it looks very well. 

By Submarine Telegraph. Thursday, 4 p.m—No 
trial of machinery, as intended to-day. A few engines, 
but very little steam’ piping and machinery ready. 


ORDNANCE. 


Tue Merropotiran Disrricr Raiway.—The line from 
the West London Extension to the Kensington and Gloucester- 
road Stations is so well forward that its opening is uow promised 
‘** within a few months.” 

THe Russta.—The last new ship of the Cunard fleet was 
launched by Messrs. Thomson, on Wednesday week. She is 
the largest screw steamer of the fleet, being 846 ft. keel and 
forerake, by 42. ft. beam and 29 ft. deep. Her engines, of 650 
horse power, have 86 in. cylinders and 3ft. 9in. stroke. The 
Russia can accommodate 300 first-class passengers. 

“SeeLry’s Pigs.”—Messrs. William Bird and Co., of 2, 


| Laurence Pountney-hill, E.C., have accepted the London agency 
|) of Messrs. George Ryland and Co., of Birmingham, for dis- 


posing of the large quantity of ballast iron, now known to be 
worth from 60s, to 80s. per ton, which has lain for so many 
years in the dockyards. 

Carrain Cotes, C.B.—Her Majesty has given orders for 


The English war material is exhibited in a building | the appointment of Captain C. P. Coles to the companionship 


for that purpose. The new monitor 12in. muzzle-loading 
rifled gun, weighing 23 tons, is now in place, and a 
Jin. and a7in. muzzle-loading rifled gun, weighing 
respectively 12 tons and 64 tons, are mounted on each 
side. A 7 in. breech-loading rifled gun is also in place, 
and several other breech-loading guns of large calibre 
are being mounted on their carriages. Near the en- 
trance there is a large coil, weighing upwards of 18} 
tons, to illustrate the manufacture of large ordnance. 
A 13in. iron plate, prepared as a sbield for a work 
of land defence, and subjected to experiment, weigh- 
ing nearly 8 tons, and a 6in. plate prepared for 
H.M. ship “ Bellerophon,” weighing 84 tons, show 
signs of severe treatment at 200 yards range. 





of the Order of the Bath. 

Wootwicu.—A_ new pier, 300 ft. long, with a 35 ton 
hydraulic crane, is to be erected opposite the gun factories. 

Buenos Ayres—The Northern of Buenos Ayres Railway 
is 174 miles loug, and is worked by six locomotives. 

Tue Bricuron Raiwway.—Although the Brighton Rail- 
way Company has raised five and a half millions of additional 
capital between 1862 and 1866, its gross revenue has in- 
creased but from 1,025,4232 to 1,189,9441. 

Tue Russo-AMERICAN ‘TeLEGRAPH.—This line, so far as 
its extension through Russia, and the completion of a circuit 
from New York to London is concerned, is now abandoned. 

RAILWAY SIGNALS.—Messrs. Spagnoletti and Baker's sys- 
tem of electric railway signals, and safety cages for the guard 
visiting any part of the train, was again successfully tried on 
the Great Western line on Saturday. We shall shortly publish 
drawings and a description of the apparatus. 
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DIRECT-ACTING STEAM CRANE AT THE PARIS EXHIBITION. 
DESIGNED BY M. J. CHRETIEN, ENGINEER, PARIS. 
(For Description, see opposite Page.) 
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TWO-STORIED CARRIAGE ON THE EASTERN RAILWAY OF FRANCE. 
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Tue two-storied railway carriage for the Eastern Railway of 
France, of which we this week give a two-page engraving, as 
well as other views on the present page and page 292, is one of 
a class used on that line for some of the branch trains, the 
speed of which is moderate, so that the unusnal height of the 
carriages does not produce any unsteadiness. Two-storied car- 
riages are in use on several of the French lines, and we de- 
cribed some of them in the first volume of this Journal (vide 
vol. i., page 268); but those on the Eastern Railway, which 
form the subject of the present notice, differ from the others in 
the upper story being closed in at the sides, and furnished 
with windows like the lower story, instead of being left entirely 
open. Altogether there are on the Eastern Railway twenty- 
six of these carriages, these being of three classes, differing 
slightly from each other. The first of the classes includes only 
one carriage, which was bought by the railway company of 
Messrs. Bournique and Vidard for the sum of 10,000 frances, or 
about 400/., M. Vidard being the patentee of the plan upon which 
these two-storied carriages are constructed. The passenger ac- 
commodation is as follows: o. of places, 

Lower story ; .2 first-class coupé compartments... 8 
20 


a » 2 second-class compartments 
Upper story ; entirely third-class eve 40 
Total number of passengers carried 68 


In the second class of two-storied carriages—of which the 
Eastern Railway Company have thirteen on their line—the com- 
partments are arranged as follows: 

No. of seats, 


Lower story ; 1 first-class compartment o 8 
» » 3 second-class compartments eco 380 
Upper story ; entirely third-class eee wo. 40 


Total number of passengers carried 78 


One of these carriages has been sent to the Paris Exhibition, 
and it is this carriage that is represented in our engravings, one 
of the end compartments having been fitted up as a third-class 
compartment, in order to show the style of seats, &c., adopted 
for that class. The third class of two-storied carriages on the 
Eastern line include twelve vehicles, of which all the compart- 
ments both in the upper and lower stories are third class, each 
story accommodating forty persons, or eighty passengers in all. 
The two sets of carriages last mentioned were purchased by the 
Eastern Railway Company of Messrs. Bonnefond and Co., those 
with the first, second, and third class compartments costing 
9750 frances each, and those which were entirely third class 
7300 francs each, or about 3907. and 2921. respectively. 

The carriage shown in our engravings is, as will be seen, 
carried on two pairs of wheels, these being 2 ft. 117 in. in dia- 
meter, and being placed at a distance apart of 11 ft. 9} in. be- 
tween centres. The total length of the carriage over buffers is 
29 ft. 6fin., and the length of the body outside is 24 ft. 34 in. 
The lower story is divided into four compartments, the two 
end ones being each 6 ft. 4 in. and the two central ones each 
5 ft. 84 in. long inside. The width of the lower story outside 
is 9ft. 24in. at the upper part, the sides, however, having a 
considerable “ fall under,” so that the width outside the bottom 
sides is 8 ft. 3Lin. The height of the carriage over all is but 
13 ft. 7:% in., and this being the case, the height of the various 
compartments is necessarily limited. Thus those in the lower 
story are 5ft. 5in. high at the centre and 5ft. 3 in. at the 
sides, whilst in the case of the upper story the height of the 
central age is also 5ft. 5in.; this height, however, being 
materially reduced over the seats, as shown in the cross sections 
on page 292. In fact, the height immediately inside the sides of 
the upper story is but 4 ft. 1} in. 

One of the end compartments of the lower story is a first- 
class compartment; it is intended to accommodate eight per- 
sons, and is fitted up in the luxurious style common in many of 
the continental first-class carriages. The two central compart- 
ments are second class, and are each intended to accommodate 
ten passengers, the seats being unequally divided by an elbow 
into spaces for three and two persons respectively. The seats 
are comfortably cushioned, the backs padded, and the compart- 
ments fitted up with hat-nets, &c., in a style which, although 
inferior to the trimming of the first-class compartment, is never- 
theless equal to that of very many first-class carriages running 
on lines in this country. ‘he other end compartment has, as 
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we have before stated, been fitted up as a 
third-class compartment to hold ten pas- 
sengers, and the shape of its seats, which 
are very comfortable, is shown by the 
longitudinal section of it given on the 
present page. It will be}seen also from 
this and the other sections that, in all the 
compartments, both the door and side lights 
are made to open, and that they are all 
fitted with roller blinds. 

The upper story is 8 ft. 1§ in. wide 
outside and 7 ft. 84 in. wide inside, whilst 
the height is, as we have already stated, 
5 ft. 5in. in the centre and 4 ft. 1} in. 
close to the sides. ‘It is fitted with ten 
double seats, access to these being obtained 
by end doors, and a central passage 1 ft. 
9$ in. wide between the ends of the seats 
leading from end to end of the carriage. 
The form and arrangement of the seats is 
clearly shown in the half-longitudinal and 
half-transverse sections, and this latter 
view also shows the peculiar form of the 
roof by which the upper story is covered. 
The upper story of the carriage is fur- 
nished with fifteen windows on each side 
these being made to open, and being furnished 
with curtains, the latter a luxury quite 
unknown in third-class carriages -in this 
country. The upper story is reached by a 
double flight of steps at each end of the 
carriage, as shown in our engravings, these 

being of iron, and being furnished with iron hand-rails. 

he frame of the carriage is constructed partly of iron and 
partly of wood, and, in order to give the necessary height for the 
two-storied body, it is kept as close to the rails as ible. 
The soles or side frames are of I-iron, 7 in. deep, and their under 
sides are 1 ft. 114 in. from the rail for the greater part of their 
length. The soles are, however, cranked up over the axles, 
and they are also curved upwards at the ends, as shown in the 
side elevation, so as to bring up the buffers to the proper height. 
The head-stocks are of I-iron of the same section as the soles, 
and iron of the same section is used for the inner headstocks, 
which are placed between the soles immediately under the ends 
ot the body. The remainder of the main framing is of wood, 
and consists of five transverse bearers, each 5} in. by 3} in., 
and a pair of longitudinals placed one above the other in the 
centre of the frame, and each measuring 43 in. by 2 in. It will 
be seen by the transverse section that the flooring of the carriage 
is placed directly on the main frame, the bottom sides, which 
are very light, being also connected to the soles by wrought-iron 
brackets. The whole of the framing of the body is so propor- 
tioned as to reduce the weight as much as possible, the various 
parts being of much lighter scantling than is usual in English 
practice, and, in fact, the weight of the carriage empty is only 
74 tons. The roof of the upper story is supported by the arch- 
rails at the end, and by four light channel irons placed one above 
the back of each pair of seats. The roof sticks of the lower 
story consist each of a T iron cased in wood, as shown in the 
longitudinal section. 

The wheels are, as we have said, 2 ft. 11Z in. in diameter, and 
they are wrought-iron wheels made by M. Arbel’s process. 
Their distance apart (11 ft. 9$ in.) is such that they come directly 
under the divisions between the end and central compart- 
ments of the lower story of the carriage, and ~~ up 
through the floor, space being afforded for them beneath the 
seats. The axle journals are 8in. long by 3 in. in diameter, 
and they are 6 ft. 43 in. apart transversely from centre to centre. 
The axle-boxes are somewhat similar to those patented in this 
country by Mr. Beattie, the bearings being Ivbricated by oil 
from below by means of a pad pressed against the underside of 
each journal. The bearing springs are arranged outside the 
frames, as shown in the transverse section. ‘The buffing and 
draw springs are arranged between the headstocks and the ends of 
the body, as will be seen from the longitudinal section, there being 
one spring of Jong span at each end, and the draw-bars being 
coupled to the centres of these springs, whilst the buffer rods 
abut against their ends. There seems to be nothing to catch 
these springs in the event of a drawbar, or drawbar cotter, failing ; 
so that if such an accident occurred, the passengers occupying 
the corresponding end seats of the carriage would stand a strong 
chance of experiencing somewhat uncomfortable sensations. 
The'carriage is provided with a foot-board running the whole 
length on each side, and each doorway is furnished with con- 
venient commode handles. Amongst the miscellaneous fittin 
also, it may be noticed that each door is furnished with a simple 
fastening in addition to the ordinary handle, this additional 
fastening being placed some distance below the latter, as shown 
in the side elevation. 

Our engravings of the carriage above described have been 
prepared from tracings for which we are indebted to the veteran 
engineer, M. Perdonnet, by whose advice these two-storied car- 
riages were adopted by the Eastern Railway Company, and to 
whom many of the merits of the vehicles, as at present con- 
structed, are due. 


CHRETIEN’S STEAM CRANE. 

In the course of the notice of the machinery at the Paris 
Exhibition, contained in our last number, we mentioned the direct- 
acting steam crane of M. Chrétien, which is at present in use 
outside the building, and which, as we stated last week, has 
attracted much attention from the excellent manner in which it 
performs its work. Of:this crane we now give engravings on 
the opposite ‘page, the views represented comprising a vertical 
section, a part plan and a part end elevation of the lower part 
of the apparatus. The main feature of the arrangement is that 
the usual hoisting gear is entirely dispensed with, the steam 
cylinder being of considerable length, and forming: part of the 


ste 











jib, and the piston working init being connected’ direct with the 
pulleys over which the lifting chain passes. . 


The crane at the Paris Exhibition, of which we give illustra- 
ions is intended for lifting loads up to 2000 kilogrammes, or 
about 2 tons, and it is mounted on a travelling 4 having 
its wheels arranged to suit the 4 ft. 84 in. gauge. The carri 
just mentioned is of timber, and it is 8 ft. 2}in. long e 
4 ft. 43 in. width over all. It is composed of two side frame, or 
soles, each 93 in. deep by 6 in. thick, connected by four cross 
bearers, each 9% in. deep he in. thick, the whole being secured 
by transverse tie bolts. The wheels are 2 ft. 34 in. in diameter, 
and are placed 7 ft. 2§ in. apart from centre to centre, 

On the wooden frame just described is bolted a central 
column of cast iron, on which the whole crane swings. This 
column is 6 ft. 4 in. high, and has a base 3 ft, 11} in. square, by 
which it is bolted down to the timber frame, as shown in the 
plan. At the top the column is 6§in. in diameter, and it is 
provided with a socket for a steel pin 2fin. in diameter on 
which the weight of the crane and its load immediately rests. 
Surrounding the column is a casting which forms the centre of 
the crane, and to which the lower end of the jib and the girders 
carrying the boiler, &c., are attached, as will be explained pre- 
sently. This casting is bell-mouthed at its lower end, s 
being left at that part between it and the central column to 
accommodate a set of rollers which serve to steady the crane 
when it swings round the column, and prevent tilting when the 
load which is being lifted is not balanced by the weight of the 
boiler, &c. ‘The rollers just mentioned—the axles of which are 
all held in position by a wrought-iron ring—are each 43 in. in 
diameter by 43 in. wide on the face, and they are supported in 
their position by a set of small wheels which run upon a ledge 
formed to receive them on the base of the column, as shown in 
the vertical section and end elevation. That part of the central 
column on which the guiding or steadying rollers run is 15 in. 
in diameter. 

The jib of the crane has a radius of 6 metres, or 19 ft. 8} in., 
measured from the centre of the central column to the centre of 
the lifting chain. The lower end of the jib is hinged to the 
casting by which the central pillar is surrounded, as shown in 
the vertical section, and the ny end is supported by a pair of 
tie-rods extending back to the boiler, and secured to the latter 
by brackets, as shown in the plan. ‘The lower part of the jib is 
formed by the steam cylinder itself, which, in the crane we are 
describing, has a bore of 11.8in., and is formed of metal }} in. 
thick, strengthened by rings at intervals. The length of the 
= over flanges is 9 ft. 104 in., and, as the piston is 4} in. 
thick, it will thus accommodate a stroke of about 9 ft. 5in., 
although in practice the stroke will generally be considerably 
less. ‘The upper part of the jib is formed of a pair of I irons 
103 in. deep, by 3}}in. wide at the top and bottom flanges, 
placed 74 in. apart from centre to centre, these I irons being 
firmly secured to the end of the cylinder by means of flanges 
cast on the cylinder cover, and carrying between their upper 
ends the pulleys over which the hoisting chain passes. 

The piston working in the steam cylinder is connected by 
a rod, 1}in. in diameter, with a kind of crosshead work- 
ing on guides formed by angle-irons fixed to the I 
irons of the jib, and carrying a pair of grooved chain- 
pulleys 153 jn. in diameter over flanges. Over these two pulleys 
and over another pulley of the same size, fixed in an oblique posi- 
tion near the top of the jib, the lifting chain passes, the effect 
of this arrangement, which resembles that employed by Sir W. 
Armstrong in his hydraulic cranes, being that the portion of the 
lifting chain attached to the weight to be raised has a movement 
given to it equal to four times the traverse of the steam piston. 
From the pulleys already mentioned, the lifting chain passes 
over the leading pulley, 2 ft. 63 in. in diameter over all, fixed at 
the end of the jib, this pulley being furnished with ratchet teeth 
around its circumference, as shown in the vertical section, and 
these teeth being so arranged that, by throwing the pauls into 
gear with them, the lifting of a load above any desired height 
can be prevented, the load being sustained under such circum- 
stances by the pressure of steam on the upper side of the 
piston. 

The valve gear for regulating the distribution of the steam 
is of a very simple kind, and its action will be readily under- 
stood by reference to the vertical section. The slide valves, of 
which there are two, are simply cast-iron piates 4 in. thick 
working between the faces on the cylinder and covers at the 
back; and each of these plates has a slot formed in it, as 
shown in the section. ‘The valve face at the upper end of the 
cylinder has three ports, the upper one of these communicating 
with the pipe through which the steam is conveyed from the 
boiler, the middle one being in connexion with the upper end of 
the cylinder, and the lower one leading to a pipe which runs down 
the upper side of the cylinder, and communicates by means of a 

sage with the lower end of the latter. The lower valve face 
cS one port only, this communicating with the pipe just men- 
tioned, and, consequently, with the lower end of the cylinder 
also; but the back plate or cover behind the valve is likewise 
furnished with a port, this communicating with the exhaust- 
pipe, and being exactly opposite the port in the cylinder face. 

The two slide valves are both connected to a single valve-rod, 
as shown in the section, and this rod can be moved either by 
means of a hand lever conveniently placed for use by the man 
working the crane, or by a lever placed at the upper end of the 
cylinder, this latter lever having attached to it a short rod 
which projects into the cylinder through a stuffing-box in the 
cylinder cover, and which is acted upon by the piston when the 
latter arrives near the top of its stroke. ‘The action of this 
valve gear is as follows: When the parts are in the position 
shown in the engraving, the slot in the upper slide valve con- 
nects the middle and lower ports of the valve face on which it 
works, and the two ends of the cylinder are thus placed in com- 
munication with each other, and there is an equality of pressure 
on each side of the piston. This being the case, the balls or 
weights attached to the lifting chain draw the piston towards 
the upper end of the cylinder, and—if tlie valves are not shifted 
by the hand-lever—this Motion continues until the piston 
comes in contact with the rod which we have mentioned as pro- 
jecting through the upper cylinder cover. When this takes 
place, the valves are pushed upwards, the effect of this move- 
ment being that the middle and. upper, or steam admission 
port, of the upper valve face are placed in communication, 
whilst the slot in the lower valve coming opposite the ports in 





its face and back plate, a clear passage is opened from the lower 
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end of the cylinder into the exhaust. Under these cireumstances{ Several of the German railway companies have made small 
the steain is admitted to the upper side of the piston, and by its} numbers of locomotives; but as a list of but 47 is given, the 
pressure forces the latter downwards, lifting at the same time } railway shops (excepting those at Vienna) have done but little. 
any load, within the power of the crane, which may be attached The first locomotive made in Germany was the Saxonia, in 
to the lifting chain. On its arrival at the bottom of its stroke, | 1838, at the machine works at Uebigau, near Dresden. : 

the piston is held there by the pressure of the steam until re-| Upwards of a dozen other and smaller establishments in Ger- 
leased by the valves being moved by the hand lever. It is of many have in former times built a few locomotives. - 
course by no means necessary that the piston should perform its! In France we have the large works of J. F. Cail and Co., in 
whole stroke at each lift, as, by means of the hand-lever, it can | Paris, and the associated works of Parent, Schaken, Cail, and 
easily be kept reciprocating between any two points in the| Co., at Fives, a suburb of Lille (or Lisle), which have together 
length of the cylinder; and by using the steam-pressure on the | turned out upwards of 1500 engines. To these are to be added 
upper side of the piston in connexion with the ratchet-wheel at| the great works of Messrs. Schneider and Co., at Creusot, Emile 
the top of the jib, in the manner we have already explained, the | Gouin and Co., at Paris, André Koechlin and Co., at Mul- 
load to be raised can be securely held at any poiot in its lift. | house, the works at Graffenstaden, on the Rhine, and the works 

The rotation of the crane about the central pillar is effected | of the Paris and Lyons and Paris and Orleans railway com- 
by gearing worked by hand, the arrangement of this gearing | panies in Paris. ‘ , : 
being shown in the engravings. It consists of a spur-wheel or In Belgium, we have the great firm of Cockerill and Co., of 
annular rack about 3ft. 3in. in diameter, placed around the | Seraing, Vaessen, of St. Leonard, at Liege, the works at Couillet, 
base of the central pillar; this ragk having gearing into it a| and those of the Compagnie Belge at Brussels. 

a pinion fixed on the lower end of a vertical shaft extending up-| _ In Switzerland, Escher Wyss, and Co., of Zurich, are con- 
wards by the side of the platform, on which the man in charge | siderable makers uf locomotives. 

of the crane stands. On the upper end of the vertical shaft ingines have been made also at Genoa, and elsewhere in 
placed a bevel wheel, and into this wheel gears a bevel pinion | Italy; and at St. Petersburg there are very extensive works 
fixed on a shaft furnished with a hand-wheel, as shown in the | from which the locomotives for the Russian railways have been 
vertical section and plan. | largely supplied. 

The steam, which, as we have already stated, is led by a pipe 
to a port formed in the upper valve-face of the cylinder, is sup- 
plied from an upright tubular boiler placed as shown in the 
engravings, so that it forms a partial counterpoise to the weight 
which is being lifted. This boiler is 8 ft. 24 in. high by 2 ft. 74 in. 
n diameter inside, and it contains a firebox 2 ft. in. in dia- 
meter inside and 2 ft. 5Lin. high. The iron tubes leadi 
the crown of the firebox to the top of the boiler are tw 
in number, and they are disposed in three annular rot 
central tube, as shown in the plan. The lengt! 
between tube-plates is 5 ft. 7§1n., and they are 23} in. in dia- 
meter outside. Both the shell of the boiler and the firebox are 
of iron, and the plates are, considering the size of the boiler, of 
unusual thickness, the tube-plates being ¢ in. and the remaining 
plates tin. thick. ‘The ash-pan is of cast iron, and so is the 
conical smokebox, which forms the base for the chimney, this 
smokebox resting upon an angle-iron ring carried round the top 
of the lagging plates. The level of the water ir » boi 
about 26 in. below the upper tube-plate, so that 
pose a considerable amount of drying, or superhe: 

The boiler is supported by a pair of wrought- 
which connect it with the casting surrounding tie ce 
as shown in the various views. ‘These 
deep for the main part of their length, but they are deepened 
at the ends where they are attached to the boiler and central 
casting. ‘They are formed of web-plates, yin. thick, and have 
top flanges, 7in. wide by j in. thick, each united to them by 
pairs of 3in. angle irons. The bottom flanges are formed by 
the platform plates, which are 4 in. thick, and are joined to the 
webs by 2in. angle irons, as shown in the transverse section. 
This same view and the plan also show the coal-box and tank, 
which are formed outside the girders. . 

Besides the particular travelling crane which we have de- 
scribed, M. Chrétien has designed and constructed various other 
forms of crane on his system. Amongst these is a wharf crane 
at the docks at La Villette, which has done excellent service; a 
wall crane at the spinning-mill of M. A. Vinchon, at Roubaix ; 
and a number of sack-hoists at some warehouses at St. 
Denis. In this latter case six blocks of buildings are tc be fitted 
with six of these cranes each, and twelve of these are already at 
work. The whole of the thirty-six hoists will be supplied with 
steam from one boiler, the united lengths of the steam-pipes 
being about 1950 yards. The performance of the cranes con- ; LY, 
structed on M. Chrétien’s plan already in use appears to have| tution we have, therefore, the strain in ewts. per 
been very satisfactory, and the simplicity of the system will no| square inch, due to the weight of the girder itself: 
doubt recommend it for more extended adoptivn. | t= U3 Sy. 

Availing ourselves, as before, of the data afforded by 
existing girders, we have z = .93, and y=2.7+.0018; 
hence 
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LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 265.) 

Tne practical advantage of the lattice girder over the 
plate is due to the greater depth which may econonii- 
cally be employed in the former system, and not to the 
smaller quantity of metal required in girders of equal 
depth in both instances. The want of a correct ap- 
preciation of this fact, or the way in which it is com- 
monly ignored, is evidenced but too forcibly in the 
massive stunted lattice girders so prevalent on English 
railways ; and it is no just cause for surprise that 
girders of such proportions should not compete suc- 
cessfully on the score of economy with the spider-like 
trussing of American lattice bridges. 

Although the stiffness of a lattice girder is less than 
that of a box girder of similar depth, the stiffness of 
the type lattice girder will be greater than that of the 
type box girder, on account of the greater depth 
obtained in the former construction. 

Adopting a similar mode of procedure to that 
already exhibited in the instance of the box girder, we 
have for 


girders are 


Type 2.—Lattice Girder. 

Mass of girder for each square inch section of flange 
at centre proportional to 2 (S2+2yd); which, 
multiplied by 3 span and by .03 ewt., will give the 
moment: 


S2r-19 Sy 
= 03” e+2 Syd 


u ° . . . 
But strain per square inch, and since Sr = 


tf 





4 , Sz . , 
2 yd, the economic depth will be d = -- By substi- 
2y 


LOCOMOTIVE BUILDING ABROAD. 

HrusINGER von WALDEGG, in his important publication, 
“Organ fiir die Fortschritte des Eisenbalnwesens in techni- | 
schen Beziehung,” gives the following list of the German and | 
Austrian locomotive factories, and of the number of engines 
they had turned out from their first establishment down to the 
end of last year. 

A. Borsig, of Berlin, commenced making locomotives in 1841. 
In 1846 he had turned out 100, and in 1858 1000 k 
aud he now sends his 2000th engine to the Paris Exhibition. 

Von Maffei, of Hirschau, near Munich, also commenced busi- | 
ness in 1841, and completed his 600th engine on the 6th Novem- 
ber last. } 

The works at Esslingen, established in 1846, by Emil Kessler, 
have completed about 600 locomotives. 

The Austrian States Railway works, at Vienna, former! 
those of the Vienna and Raab Railway, were established b 
John Haswell, in 1841, and have turned out 580 locomotives. 

Richard Hartmann, of Chemnitz, in Saxony, began business 
in 1846, and has since completed nearly 300 locomotives. l. 

_ Ge rge Egestortt, of Hanover, commenced making locomotives Son 84 51; span. 
in 1846, and has since inade 270 engin ae ae | Since the weights of the girder iteclf and of 

The factory at Carlsruhe, since its establishmenti n 1848, has | . gs a : 
turned out 350 engines, to which, as in all the other cases, a | 1S load are similarly distributed, the amount of 
few may be added as having been completed since the account | 
from which we quote was prepared. The company at Carls- 
ruhe send their 359th engine to the Paris Exhibition. 

G. Sig] has locomotive works at Vienna, founded in 1857, 
at Wiener-Neustadt (or Vienna New Town), founded in 1850. 
He has completed 460 locomotives. 

F. Wahlert, of Berlin, who commenced this branch of busi- 
ness in 1850, has made 130 engines. 

Henschel and Son, of Cassel, who commenced in 1847, have 
made about 100 locomotives. 

The Vulcan Company, at Stettin, have made 70 locomotives 
since 1859. 

Ruffer, of Breslau, has made 10 locomotives since 1860. 

A small establishment in Koningsberg has made 9 engines. 

Schichau, at Elbing, Krauss and Co. of Munich, and 


@=.081 S + .00003 S?. 

t appears also that the economic depth diminishes 
from ,1., the span at 300 ft., to ;7:, the span at 800, 
thus showing the operation of a diferent law to that ex- 
hibited in the instance of the box girder. 

The following table shows the strain in ewts. per 
square inch, resulting from the weight of the girder 
itself in each instance : 

Strain in ewts. 
per sq. in. 


comotives, 


Economic 
Span. depth. 
300 y 


£00 
500 


600 
700 


6-5 


y Sons Se 
y | a= ay 
9.4 
4 


\the former weight will be the multiple ro of 
and | the latter. The results for the several spans are given 
| below: 

Span. Multiple. 

300 24 ‘ 

100 37: j 
500 
600 
700 
800 


87 


3 


5 
8 
1.5 
2.8 
8.3 


co 
Type 3.— Bowstring Girders. 








Schwartzkopf, of Berlin, have each made a few engines. The bowstring girder consists of an arched rib 


carrying the load, and a tie, instead of the usual abut- 
ments, resisting the thrust of the arch, and preventing 
the tendency to spread at the feet. Ifthe line pass- 
ing through the centre of gravity of all the cross 
sections of the arched rib corresponds in position with 
the curve of equilibrium due to the distribution of the 
load, the only connexion necessary between the arch 
and the tie will be such vertical ties as may be re- 
quired to transmit the weight of the tie and its in- 
sistent load to the arched rib. But, as the condition 
of stability of the arched rib requires that the curve of 
equilibrium of the load, as transmitted to it, should 
correspond in form with the arch itself, it follows that, 
if the distribution of the load be different to that re- 
quired, the mere insertion of vertical ties capable of 
transmitting the load in direct lines only will not be 
sufficient. It will obviously be necessary to supply 
diagonal members capable of transmitting the load to 
the points in the arch where it is required to effect com- 
pliance with the conditions of equilibrium. 

It appears, therefore, that, as the ordinary segmen- 
tal arched rib of a bowstring bridge corresponds in 
form very nearly with the parabolic curve of equili- 
brium due to a distributed load, no diagonal ties are 
required; but it does not uecessarily follow that if 
such ties be inserted the strain on them would be zit ; 
in point of fact the deflection of the girder would com- 
municate a certain amount of strain to those members. 
If, however, the load be rolling, it will be absolutely 
necessary to supply such an amount of bracing as may 
be required to effect the equal distribution of the load 
on the arched rib, whatever may be its actual position 
on the platform of the bridge. 

In either case, however, the quantity of metal re- 
quired will be small compared with ‘the amount ab- 
sorbed in the corresponding “ web” portion of a parallel 
girder. We may, therefore, make a bowstring girder 
of greater depth than we could economically use in 
the box or lattice construction. That is the reason 
why we can in every instance construct a bowstring 
girder of no greater weight than a plate or lattice 
girder of corresponding strength ; wd why, in cases 
where the dead al is great, or, in other words, when 
the span is long, we may even construct it with a 
much smaller amount of metal, notwithstanding the 
heavy theoretical disadvantage the bowstring girder 
labours under in the diminished depth towards the 
ends, and the consequent increase, instead of dimi- 
nution, of sectional area of the arched rib at those 
points. 

The stiffness of a bowstring girder will be less than 
that of a lattice girder of similar depth and strength. 
If there were no diagonal members in the construc- 
tion, the deflection of the arched rib alone, supposing 
the abutments fixed, would be nearly equal to that of 
the lattice girder; whilst, as the abutments are move- 
able to the extent of the extension of the tie, that 
amount of deflection would bé about doubled. The 
introduction of bracing would diminish this deflection 
in proportion to the strength and adjustment of its 
several parts. With the type bowstring girder this 
condition and the increased depth will diminish the 
deflection to about the same amount as that obtained 
in the instance of the type lattice girder. 

From what we have already observed, it may easily 
be deduced that the weight of iron required in a bow- 
string bridge to sustain a given load will be governed 
chiefly by the amount, but partly also by the nature, of 
the load. In a railway bridge the load is of a mixed 
character, consisting of dead and rolling elements in 
varying proportions. We shall therefore first deal 
with the two extreme conditions—all dead and all 
rolling loads—and ascertain the comparative quantity 
of metal required in each. To obtain that necessary 
to carry a mixed load, we shall merely combine 
these amounts in the same proportions as the dead 
and rolling elements obtain in the total load. ‘This, of 
course, is not a correct method theoretically, as we 
are adding together+and—strains on some of the 
members. We have, however, in this instance, as in 
several others, in accordance with our professed inten- 
tion of avoiding all complications, preferred keeping 
the question in its simplest form; and as the required 
corrections are effected by means of the co-efficient y, 
the final result obtained will be correct, although the 
process by which it was arrived at is not quite so. 

Dead load (uniformly distributed). 

The mass of the tie will be asa S simply, and the 
mass of the arched rib will be that of the tie, together, 
with a certain additional amount due to the shearing 
strain transmitted through the arch. The shearing 
force in action consists of the entire weight of the 
load, less a certain proportion of it which may be rest- 
ing immediately on the piers without being first trans- 
mitted through thearched rib. Now, instead of ascer- 
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taining the iacreased sectional area required towards 
the ends of the arched rib in consequence of the com- 
bined action of the uniform horizontal force and of the 
uniformly increasing shearing force, and multiplying 
the mean sectional area thus determined by the length 
of the curved rib for its mass, we may approximate to 
the same result very nearly, and by a very simple pro- 
cess, if we keep the two forces in action distinct 
throughout, and deal with their masses separately. 
Thus, we shall imagine the arched rib to be replaced 
by a horizontal member to resist the horizontal force, 
and by a vertical member equal in height to the depth 
of the girder to resist the shearing force. 

The mass of the horizontal member will, of course, 
be the same as that of the tie=a 8, and the mass of the 
vertical member will, if we take 7 of the gross load as 
the amount transmitted through the arch, be to that 


7d? . . 
amount as >= :S. The total mass of the arched rib 
id? 
and tie will therefore be as a( 28+ x): 

Again, the mass of the vertical members transmit- 
ting the weight of the tie and its insistent load to the 
arched rib may, for our purpose, be taken as equal to 

[? so . , 

30. consequently, if « and y be coefficients for the 
S s 

horizontal and vertical members respectively, repre- 
senting the ratio of the metal used in practice to that 
theoretically required, the total mass of the bowstring 
girder for a uniform load will be 


a (2 Sr+ *). 


Again, the mass multiplied by $ span and by .03 ewt., 
will give the moment in ewts. for each square inch 
sectional area of tie; hence for 1 square inch, 

ofS*x , 9d*4 
u=.03(= ~ Pond | 
4 8 


lb ar , P 
But oa atrain in cwts. per square inch; and since 
tf 


‘ zr va 
economic d?= —s we have d=Fs,/2, and the 
/ vd y 





28 
| 


strain in ewts. per square inch due to the weight of the 
girder itself equal to 


f=.0 


ees ae 
— QAbe 
= i4 Sz]. 


wv 


Rolling Load. 

As the maximum strains on both the arched rib and 
the tie occur when the rolling load entirely covers the 
bridge, it is obvious that the mass of those members will 

72 
be the same as for a distributed load =a(28- 4 
The wed portion, however, as we have already shown, 
will have a different duty to perform ; and it is neces- 
sary now toascertain to what extent this will affect the 
mass of the girder. 

Now it may be shown that the maximum horizontal 
strain to which the diagonals of a bowstring bridge 
are liable is the same for each bar; and that, assum- 
ing 10 bays of diagonals, the strain in each instance 
will be about 7th of the maximum horizontal strain on 
the arched rib or tie, due to the rolling load uniformly 
distributed. The mass, therefore, of the horizontal 
components of one complete set of 10 diagonals will 


be a7" 


j2 
. . . al 
Again, the mean square of the verticals being 


nearly, and having assumed 10 bays, the mass of the 

vertical components of the same set of diagonals will 
52 

5d 1 

be a = nearly ; consequently, the total mass of one 


‘ . 5d? § 
set of diagonals will be aCe +7 ) nearly. 


As we have assumed two sets of diagonals, one 
crossing the other, and one set of struts, the total 
mass of the wed portion of the girder will be 


a(* 4]? " S ) 
S 5 7° 
Taking the co-efficients z and y of the same value 


as before, we have the mass of the bowstring girder 
for an entirely rolling load equal to 
11S¢ 21day 
y  fprioamee ‘ 
(Ste): 

Now the moment in ewts. equals the mass multi- 
plied by 4 span and by .03 ewts.; hence we have for 
1 square inch area of tie: 

2 5 2 
w=.03(18 @ , Qd*y 
40 5 








118% 

t 105y 3 

hence daa s/ & ; and, by substitution, the strain 
Y 


[L Se . D 
But 7 =strain in ewts. per square inch, and d?= 
a 


' 
due to the weight of the girder equals 
4 y 
1=.0317 gs, y a 
10 x 
Mixed Load. 

It appears, therefore, that the strain per square inch, 
due to its own weight, on a bowstring girder con- 
structed to carry-a dead load only, will be to that oc- 
curring on an equally strong girder constructed 
for a rolling load. of similar amount as 44: 4. 
Now excluding the weight of the girders, the load to 
be carried by a railway bridge may be considered as 
consisting of $ths rolling and }th dead load; conse- 
quently, the equivalent fraction for the mixed load 
will be 43X?+44X+4= 9; or, taking the fraction 
{4 for the dead load as the unit of measurement, that 
for the rolling load will be 1.44 times the amount, 

. 9l5 / y 
Putting 03 Se V Z =a, we have when z=1.25, 
14 P 
and y=3.2+.0028 : 
a=.04 8 /2.56+.0016 8; 
aud the strain in ewts. per square inch due to the 
weight of a bowstring girder for a railway bridge 
will be: 
1.44aT 
‘l+.44a i 
Taking the limiting strain, T=80 ewts. per square 
inch, and arranging the results as before in a tabular 
form, we have : 


i= 


ale 





Span in feet. Strain ting 00 toa Depth. 
square inch. 
300 = 27 4 span. 
400 = 35.5 
500 = 43.5 
600 ext 52 
700 = 60 
800 = 67 
900 = 75 
1000 —— 80 1 span. 
The multiple i will have the following values : 
Span in feet. Multiple. 
300 = 51 
400 S$ = 79 
500 $ = 1.19 
600 = 1.86 
700 3 3. 
800 = 5.15 
900 = 15. 
1000 = . +.60 
(Zo be continued.) B. B. 


BOARD OF TRADE MORALITIES. 


In 1854 an Act of Parliament was passed which, 
among other things, determined the manner in which 
steam-vessels were to be measured to fix their register 
tonnage. This mode of measurement was accordingly 
practised until 1860, when the Board of Trade pro- 
mulgated a new rule, in the belief, probably, that under 
the Act of 1854 they had the power to introduce such 
alteration; and the new mode of measurement was 
accepted by steam-ship owners without remark, in the 
belief that it was such as the law prescribed. The 
rule of 1860 did not disturb the measurements made 
antecedently to that time, but only those which were 
made subsequently. But in the event of an old vessel 
being lengthened, or otherwise altered, so as to disturb 
the existing register measurement, she was measured 
anew according to the new rule, and her new register 
tonnage was adjusted accordingly. It happened that 
a paddle-vessel belonging to one of the Irish companies 
was lengthened after the new rule for measurement had 
come into force, and the increase in the register 
tonnage was found to be so enormous as to lead the 
owners of the vessel to investigate the validity of the 
rule itself, when it was found that. the action of the 
Board of Trade in imposing the new rule had been 
altogether illegal, and that measurement by that rule 
could not be enforced. It will easily be understood, 
seeing that light dues, dock dues, and various taxes 
upon steam-vessels are paid by the register ton, that it is 
to the interest of the shipowner that the register 
tonnage of any given ship should be small rather than 
large, as by it the amount of these various charges is 
determined. The difference between the new rule and 
the old was mainly in the allowance of a greater pro- 


vortion of coal space in the one case than in the other. 
But it was clearly shown that the Board of Trade had 
no legal authority to alter an Act of Parliament by 
carrying out the changes they had introduced. 

The Board of Trade had the misfortune at this time 
of having for its president that most inefficient of 
public servants, Milner Gibson ; and Mr. Farrer, now 
promoted to be the secretary of the board, was then 
the adventurous secretary of the marine department, 
and the chief puller of the strings by which these very 
ugly obliquities were caused. Although the Board of 
Trade was shown that it had no legal warrant for the 
new rule of measurement it had imposed, it declined 
to abandon it or to remeasure the ship of which the 
register tonnage had been so illegally increased, and 
ultimately the case was carried into the Court of Com- 
mon Pleas, where judgment was given against the 
Board of ‘Trade and in favour of the Steam Company. 
The Board of Trade thereupon gave notice of appeal 
to the House of Lords. But this project. was finally 
abandoned, and, in lieu of it, the determination was 
arrived at to pass a new Act through Parliament, not 
merely providing that all vessels thereafter registered 
should be measured by the new rule which the Board 
of Trade had presented, but further providing that 
the operation of the Act should-be retrospective, so as 
virtually to supersede the judgment of the courts, and 
to turn into law the Board of Trade’s illegalities! At 
this point of the affair some of the Scotch steam com- 
panies, who had become cognisant of the attitude 
taken by the Board of Trade, got a deputation of 
members of Parliament to wait upon Milner Gibson, 
and represented what a monstrous anomaly it would 
be, if a great Government department were to refuse 
to obey the laws of the land, or were to endeavour to 
get special laws passed to conceal its own errors or 
condone its own illegalities. It was endeavoured 
to be shown in reply that the new rule was 
better than the old, to which the ready answer 
was, of course, given that this was not the question ; 
that the point now to be dealt with was to deter- 
mine whether the new rule promulgated by the Board 
of Trade was lawful or not, and that if it were not 
lawful, on what ground penalties could properly be 
visited upon those who declined to be governed by it. 
All argument was fruitless—all sense of shame was 
unavailing; and the deputation had to leave the 
august presence of the unabashed Gibson under the 
persuasion that the Board of Trade would at once bring 
in their whitewashing and retrospective Act. But the 
Scotch companies took immediate steps in the Court 
of Session against the officers of the Board of Trade, 
of the Customs, and against all others who had taken 
any part in endeavouring to enforce the illegal regula- 
tion ; and there sult was that the magnanimous Gibson 
took fright, and what was denied to his sense of right 
was yielded to his fears. The Board of Trade gave 
immediate orders to the department of the Customs 
with which the bellicose companies had to deal to re- 
measure their vessels by the old rule instead of the 
new. But it is by no means certain that they have 
extended the priviledge to any but those who have 
specially applied for it. We think it right, therefore, 
to give publicity to the foregoing narrative of facts, 
and to suggest to all steamship owners that they should 
ascertain whether the register tonnage of their ships 
has been determined by the law of 1854, or by the 
unauthorised rule promulgated by the Board of Trade 
in 1860. The difference in measurement by the two 
rules is in some cases very great; and in dealing with 
such high-minded officials as Mr. Farrer, it is just as 
well to take the precaution of assuring themselves 
that they are not taken in, 








How Borers Exrtope.—The boiler of an agricultura 
engine exploded on Tuesday week at Watlington, near Lynn, in 
Norfolk. Seven persons were killed, five of them instantly, and 
five others were more or less injured. The boiler had been 
eleven years in use, but it was proved to have been kept in good 
repair, and Mr. Dodman, an engineer at Lynn, gave evidence on 
the inquest that the iron appeared to be of very good quality. 
But the boiler had no pressure gauge, and the safety-valve had 
been strongly tied down by the driver! A farmer who, a few 
months ago, had sold the engine to its new owner, saw it an hour 
and a half before the explosion, and said to the driver, ** So you 
have got the valve tied down again ;” and Mr. Wood, district 
locomotive foreman of the Great Eastern Railway, at Lynn, 
found the safety-valve lever after the explosion. It was rusted, 
except at a mark, half an inch wide, where the string had evidently 
been, ‘The boiler was blown a distance of fifty-seven yards, and 
appeared to have taken off the heads of the men in its flight. 

CoaL IN THE Untrep Srates.—The production of coal in 
the United States has been estimated for 1866 at 26,000,000 
tons. The anthracite coal of Pennsylvania entered into this 
total to the extent of 12,899,747 tons; this State is also rich in 
bituminous coal. It figures accordingly in the first rank among 
States devoted to the production of iron. 
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SCREW REVERSING GEAR FOR LOCOMOTIVE ENGINES. 


AS 


APPLIED BY MR. ROBERT SINCLAIR TO ENGINES 
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In the course of our last week’s article on the Paris Exhibi- 
tion we noticed the screw reversing gear with which the Paris 
and Lyons Railway Company’s engine and that exhibited by 
Messrs. Kitson and Co. were fitted, and we mentioned that this 
gear was similar to that which had been applied some time ago 
by Mr. Robert Sinclair toa number of engines on the Great 
Eastern Railway. Of this reversing gear we now give engrav- 
ings which will clearly show its construction; Fig. 1, being a 
side elevation of the arrangement; Fig. 2, an enlarged section 
of the hand-wheel; Fig. 3, views of the catch; Fig. 4, a section 
of the spoke carrying the catch-slide; Fig. 5, an enlarged view 
of the nut and blocks, and Fig. 6, a front elevation of the in- 
dicator. The reversing lever—to the lower end of which the 
reversing rod is coupled—is furnished at its upper end with a 
double fork which takes hold of a pair of blacks fitted on the 
side pins of the nut on the reversing screw. ‘The reversing 
screw is a four-threaded screw of 2in. pitch; it is 2in. in 
diameter over the threads, and makes five complete turns in 
shifting the valve gear from full gear forward to full gear back- 
ward. The not is Gin. long, and it, as well as the screw and 
the blocks, are of steel. 

The principal feature of the gear is the manner in which the 
catch of the hand-wheel, with which the screw is provided, is 
arranged. The screw is carried by a pair of brackets, as shown 
in the engravings, and that bracket which is next to the hand- 
wheel has a collar formed in it, into notches in which the catch 
of the hand-wheel falls. The arrangement of this catch is 
shown most clearly in the enlarged section of a portion of the 
hand-wheel. In an ordinary reversing lever the catch is raised 
clear of the catch-plate by a small handle, which is grasped by 
the hand at the same time as the main handle of the lever; 
but, if the catch of a hand-wheel was arranged in a similar 
manner, it would be difficult to retain a grasp of the 
catch-handle whilst the wheel was being turned round, and the 
catch would thus be continually fouling the notches. To avoid 
this, the catch is, in the reversing gear which we are describing, 
arranged to be lifted clear of the notches by altering the position 
of the handle by which the wheel is turned. This handle, as 
will be seen from the enlarged section, works on a pin in the 
wheel rim, and is furnished with a finger which projects at the 
back of the wheel and enters into a slot at the upper end of the 
catch. The catch slides in a dovetail groove formed at the back 
of one of the wheel-spokes, and its length is such that its lower 
end is clear of the notched collar on the bracket, when the 
handle is in the position shown in the engravings. Under these 
circumstances, the wheel can of course be turned freely; or, if 
it is desired to lock it whilst it is in the position shown, it is 
merely necessary to raise the handle, this depressing the finger 
at the back and throwing the catch into a notch. The handle 
thus stands at right angles to the face of the wheel when the 
latter is free te turn, and at an angle of 45° with it when it is 
locked; and it is retained in either of these itions by the 
spring detent shown in the section, the nteel eguieg of this 
detent being contained in the hollow wheel-spoke carrying the 
catch slide. 

This reversing gear was first applied to some of Mr. Sinclair’s 
express engines on the Great Eastern line, in order to enable 
the “cabs,” with which the engines were furnished to be com- 
pletely closed in front; the limited amount of room behind the 
front plate of the cab not allowing this to be done if the ordi- 
nary ——e lever was employed. In these express engines, 
however, the lever on which the screw arrangement acted was in 
sight of the engine-driver, and he could thus see in what gear 
the engine stood ; but in some tank engines which were after- 
wards fitted with this reversing gear, the whole of the arrange- 
ment, with the exception, of course, of the hand-wheel, was 





placed in front of the cab, and it was thus necessary to provide 
some index of the position of the lever which could be readily 
seen by the driver. For this purpose the gear was fitted 
with the indicator shown by Fig. 6. This indicator consists 
of a pinion fixed on the reversing screw, and gearing’ into 
a toothed wheel placed on a stud above it; this wheel having a 
pinion cast in one piece with it, which gears into a toothed quad- 
rant, carrying the index or pointer. This pointer projects 
through a slot in the brass case by which the gearing is covered, 
and shows on a scale the position of the valve gear; and the 
gearing by which it is moved is so proportioned that it 
describes an are of about 90° ° whilst the reversing 
screw makes the five turns between full gear forward and 
full gear backward. It will be seen by tracing out the arrange- 
ment that the direction of the pointer’s motion is the same as 
that of the screw. The arrangement of reversing gear which 
we have described has been found to answer its purpose well, and 
it has, as we have stated, been applied (without the indicator, 
however) by Messrs. Kitson and also by the Paris and Lyons 
Railway Company to their Exhibition engines. The Paris and 
Lyons Company are also, we are informed, about to fit up a 
number of their engines on the same plan. The gear was designed 
by Mr. W. H. Maw, who was engaged under Mr. Sinclair at 
the time of its introduction on the Great Eastern line. 


THE ENGINE-DRIVERS’ STRIKE. 


Tue publicthave now had a lesson as to the power of trade 


combinations which they are not likely to forget. The engine- 
drivers made a number of demands which they required the 
railway directors to consider, not separately, but asa whole. The 
increase of pay, a limitation to sixty hours’ work a week, and 
the new overcoat at the beginning of each year, with permission 
to keep the old one, were at once granted. But this was not 
enough :‘the men would have the limitation of time fixed, not at 
sixty hours a week, but at ten hours a day, and the passenger 
mileage and goods mileage, not at 900 and 720 miles respectively 
per week, but at 150 and 120 miles per day—not that they would 
not work more hours, or run more miles, but that all beyond 
these limits was to count for extra pay. The men asked, too, 
for more frequent shed-days, and for extra pay for Sunday work. 
All this, too, was finally conceded by the directors after personal 
interviews with the men.. But still more was asked. It was 
that all drivers when first put on should have 6s. a day, and 
should be advanced by rapid promotion to 7s. 6d., firemen rising 
in the same way from 3s. to 4s. 6d. The directors refused, and 
justly, to recognize such an attempt to place all men upon one 
level, without regard to individual excellence. The drivers urged 
that all men in their business should be thoroughly qualified, and 
therefore entitled to maximum pay. But there are hundreds of 
drivers of whom it could not be denied that they are qualified, and 
their friends would say that to be qualified at all is to be tho- 
roughly qualified, and who yet burn more coal, use more oil, are 
oftener late with their trains, and have their engines oftener in for 
repairs, than others. The directors justly desire to discriminate 
among their men in these respects, and to give the best reward 
to the greatest ability. The men, on the other hand, dislike 
this discrimination, in the belief that it soon degenerates into 
favouritism. Nor will the men take contracts; at least, the 
Great Eastern line, when known as the Eastern Counties, is the 
only one, we believe, on which the contract system ever made 
headway, and here it was wholly abandoned two or three 
months ago, 

The Brighton directors, not, it is true, until their line had 
been practically closed, have promised their men that the case 
of every man appealing from the pay-roll shall be considered 





ON THE GREAT EASTERN RAILWAY. 














yearly, and promotion be made according to the facts. Although 
It is commonly difficult or impossible to prove a negative, we 
suspect that the great bulk of the men will easily prove that they 
are not bad drivers, and as they take no account of? exceptional 
merit, they will therefore insist that they are first-class drivers, 
entitled to the maximum pay. 

Practically, the railway traffic of the country is at the mercy 
of a formidable trade combination. The case affords a strong 
point for those who maintain that railways should be the pro- 
perty of, and be worked by, the State; and it is certain that 
the State would, in such case, never permit the wholesale 
striking of any class of its servants. Had the engineers of the 
Royal Navy “ struck,” they would have been effectively dealt 
with, and it is a question whether men should be employed at all 
upon railways except under articles for fixed periods of time. 
The directors will find themselves in a great dilemma; for the 
men will doubtless strike again if any reform were attempted of 
which they did not quite approve, and their success and the 
really powerless condition of their employers will hardly be lost 
upon the great body of railway servants and labourers in the 
other branches of the service. So far from the whole question 
being settled, we look upon it as only begun, and we anticipate 
that grave difficulties will arise which will possibly require 
prompt and extensive legislative action for their removal. 








THE LONDON ENGINEERING COMPANY. 
To THe Eprror oF ENGINEERING. 
Sir,—Referring to the petition presented to the Master of the 
Rolls, on the 27th ultimo, to wind up this company, I have the 
pleasure to inform you that the solicitors for the four share- 
holders who presented the petition have informed the company’s 
solicitors that they cannot support, and therefore abandon it. 
The solicitors are instructed to press for an order that the 
petitioners may be directed to pay the costs. 
I have the honour to be, Sir, 
Yours most obediently, 
Tuos. Epwp. Symonps, Chairman. 
60, Fenchurch-street, London, 28th March, 1867. 








M. Eveene LaAcrorx.—The name of the leading publisher 
of French scientific works is so well known to our ers, that 
we need only announce that he has in preparation what pro- 
mises to become the best work upon the coming Exhibition. 
It will form an octavo supplement to the Annales du Génie 
Civil, and will appear in parts of about 100 pages each, with 
from four to six plates in each part, besides engraved illustra- 
tions printed with the text. M. Lacroix’s prospectus gives a 
most comprehensive list of the subjects to be treated, as well as 
of the collaborateurs, the latter numbering upwards of seventy, 
and including many of the ablest, most practical and vigorous 
of the younger school of the French engineers. We recommend 
those in our profession who desire to have their works properly 
represented in this important work to place themselves in com- 
munication with M. Lacroix, either direct at his offices, 15, 
Quai —- is, Paris, or through Mr. Gilbert, the publisher of 
this journal. Like the Annales du Génie Civil, this record of 
the Exhibition (Etudes sur ]’Exposition de 1867) may be had 
through Mr. Gilbert. 

Care Spartaut.—The Sultan of Morocco has entered upon 
a convention to construct and repair a lighthouse on Cape Spar- 
tal. Ten other Powers,including all the great maritime nations, 
undertake to provide for its administration, under the protec- 
tion of the Suftan’s flag. 

Brits 1n THE Hovuse.—The South-Eastern Railway Com- 

y’s Bill and that of the Southwark and Vauxhall Water 
ompany have been passed in the House of Commons. 
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NUTTALL’S STOP VALVE. 


3 


4 


ANNEXED is an engraving of a very useful kind of stop-valve 
patented by Mr. J. Nuttall, of Patricroft. It is the same in its 
arp = form as Corliss’s valves, used in all Corliss’s engines ; 

ut the steam-pressure acts on the reverse side. The valve 

passage is closed by a cylindrical segment turning round a central 
spindle, and fixed to the latter in such a manner as to allow 
a certain amount of play in a radial direction. This play is 
taken up by a pair of coil springs, which press the segment 
against the inner side of its seat, the pressure being so adjusted 
as slightly to exceed the steam pressure on the opposite side. 
By these means the valve is nearly balanced, and allowance is 
made for the wear,of the surfaces of the valve by means of the 
elasticity of the springs behind. These valves can be made 
perfectly cylindrical, as they do not require the allowance for 
wearing loose, which makes the conical shape compulsory in 
common stop-valves or cocks, A valve of the same form as that 
above desatteed, but having the valve pressed up to its face by 
the pressure of the steam, was designed by Mr. Edward Rey- 
nolds, and applied as a regulator to one of the locomotives on 
the Eastern Counties (now the Great Eastern) Railway about 
twenty years ago, and a number of similar valves were also 
employed as regulator valves for locomotives by Mr. Sinclair, 
when he was connected with the Great Eastern line. 








THE AMERICAN CHILLED WHEEL. 


To THe Eprror oF ENGINEERING. 


Sir,—I am gratified to observe that an intelligent engineer 
of established reputation has placed before the engineers of 
Great Britain in your columns his testimony in favour of the 
chilled car-wheel, and trust his letter in your issue of December 
28th may attract the attention it merits. 

It is a very important subject, and should be understood. 
And yet Mr. ‘Deon may be said to have made some errors, which 
may lead to a misapprehension as to the actual facts concerning 
the American cast-iron wheel. 

As a car-wheel maker, I beg to correct Mr. Evans in a few 
points, certainly with no intention of disparaging his favourable 
testimony as to the merits of the chilled wheel, but simply to 
give additional information on points where I think an American 
manufacturer may be fairly supposed to have accurate informa- 
tion. 

In the first place, the best American wheels will, and do, some- 
times break; 2nd, they will, and do, wear out in some instances 
in a few months; 3rd, the best wheels are not now made from 
cold-blast iron; 4th, all the Salisbury iron is not owned and 
controlled by one firm; 5th, it is not a fair test of the merits of 
a car-wheel of irregular surface to break it upon its side with 
sledges ; 6th, no reliable record on the Erie Railway proves to 
the satisfaction of the officers of the company a superiority in 
the wheels made by any one firm over those of three or four 
other firms. 

I think any experienced master mechanic on our roads will 
attest to the truth of the statement I propose to make, which is 
this: 

The American chilled wheel, if made from good irons and 
treated properly, is the best wheel in use, as Mr. Evans claims. 
That the best American chilled wheels are made by some five or 
six different firms or companies using to a greater or less extent 
certain charcoal (hot blast) pig irons from about twelve furnaces 
located in the red hematite ore region of Western Connecticut 
and Eastern New York, near the line between the two States. 
These furnaces, with perhaps two exceptions, use a portion of 
what is called the “old hill Salisbury’ ore, and produce what is 
called “ Salisbury iron.” 

Two furnaces use red hematite ore from beds in the vicinity 
of Salisbury, yielding ores similar to that of the ‘old hill Salis- 
“ bury,” and some of the tests show even greater strength in 
their irons than the irons made from the old hill ores show. 

One firm of car-wheel makers is interested in several of these 
twelve furnaces, and, being thus interested, seeks to convey the 
jmpression which Mr. Evans, among others, has received, that 
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this firm own and control “nearly the whole” of the Simon pure 
Salisbury iron. 

In fact, in 1865 18,000 tons of Salisbury ore proper were 
produced; 20,000 tons of what is called (properly enough) 
“Salisbury iron”, were made by the furnaces using the “old 
hill ore ;” ‘at 24 tons of ore to the ton of pig iron, 50,000 tons 
of ore were required to make the 20,000 tons of pig iron; 
32,000 tons of ore consequently must have come from beds other 
than the “ old hill Salisbury bed.” ' 

The experience of the managers of the Union Car-wheel 
Works, located at Jersey City, and established in 1856, has 
proved to their satisfaction and to that of railway officers that 
as good, if not better, iron is produced by a mixture of ores from 
different beds—better iron, we believe, than is produced from 
the ore of any one bed, and that a better wheel is produced by 
mixing the irons of several different furnaces than by using the 
iron from any one furnace. 

We use the irons from four or five furnaces, and have found 

even that irons from furnaces not in the Salisbury region at all, 
— in proper proportion, produce as good a wheel as can be 
made. 
Were this not the case, ‘and were it the fact that one firm 
control an article so far superior to all others as to prove by 
actual service that in a wheel “its lowest average life was 
“ 342 months,” as Mr. Evans states, the price of this firm’s pig- 
iron would put it out of the reach of any but those wheel-works 
(of which there are supposed to be four) in which this firm 
is interested, and enable these four car-wheel factories to 
monopolise the entire trade. Yet there are two firms in 
America that do not use, do not claim to use, a und of iron 
from the vicinity of Salisbury, Connecticut, that ‘i uce probably 
more wheels than the fourjestablishments owned or controlled by 
these Salisbury iron monopolists. 2 

There are five or six other firms that do use a mixture of 
irons from thejvicinity of Salisbury, and use but very little else, 
and no other iron that costs more than a trifle less, whose 
wheels stand as high in the estimation of railway managers as 
those manufactured of all Salisbury iron. 

In regard to the wear of the American chilled wheels: 

They wear, on roads doing large business with heavy equip- 
ment, under passenger trains to average two years, and under 
freight trains from three to seven years, ordinarily three times 
as long under freight trains as under passenger trains. Very 
many instances are shown of wheels running fifteen years. 

Some made by our present superintendent, Mr. H. W. Moore, 
are now running that were made fifteen years ago, and were 
very light—only 375 pounds. : 

But railway managers in America generally consider that out 
of a thousand of the best wheels a large proportion—Mr. Brooks, 
superintendent of motive power of the Erie Railway Company, 
estimates it at 25 per cent.—will fail (either by wearing in small 
spots on the tread, by wearing flat through the chill, by cracking 
or by breaking of pieces off the flange or outside edge of tread) 
in the first year. The remainder will run from one to seven or 
eight years, and sometimes longer. 

Mr. Brooks’s testimony is very valuable, as you probably know 
him to be a gentleman of large experience and excellent judg- 
ment. 

He will recommend to any railway manager the chilled 
wheels on use in the Erie Railway from five different establish- 
ments, towards each of which establishments he appears to be 
very impartial, and while evidently considering these as five of 
the best, does not give preference to any one, well knowing that 
in so delicate and difficult a branch of manufacture it is for the 
interest of the manufacturer to do his very best, and that only 
through competition can the quality be maintained. 

Messrs. Seebeck, Wolff and Co., 32, Great St. Helens, London, 
E.C., are the authorised agents of the Union Car Wheel Com- 
pany, of New York, a company composed of some of the princi- 
pal capitalists of New York, interested in railways, with their 
manufacture under the superintendence of H. \V. Moore, a car- 
wheel maker of fifteen years’ experience. This company do 
not, like other makers, confine themselves to one pattern of 


wheel. They make both double and single plate, double plates 
of two patterns, single plates of three patterns. Their wheels 
are light, made of toughest irons from the Salisbury region, and 
then, as a superior feature, are annealed in the hub (or boss) 
and centre, so as to partially malleableize them, leaving the 
chill perfect and of great depth and density. 

Messrs, S., W. and Co, have specimens of ‘our wheels of both 
the single and double plate patterns. They have some of the 
single-plate patterns cooled in the ordinary way, unannealed, 
which they will have broken by the side of a wi , cast 
at the same time from the same ladles, to show the superior 
toughness of the annealed wheels. 

he average difference is found by repeated tests to be about 
fifteen to twenty-five blows of a 30 lb. sledge to break a fin. 
flat plate unannealed to from thirty to fifty blows to break the 
same plate if annealed. 

Out of several thousands of wheels sold to over forty different 
companies since we commenced annealing our wheels in May, 
1866, we have yet to hear of the first instance of a broken 
plate, and on some roads where the unannealed wheels from 
several different factories failed in great numbers during the 
perpen | cold weather of the past remarkably severe winter 
not one wheel of the annealed make failed, though run under 
passenger express trains. 


ii. C. Luce, 
President of the Union Car-wheel Company, 


Jersey City, N.J. 
117, Broadway, New York, 
March 5, 1867. 


[It will be seen that Mr. Luce’s letter is written quite as 
much in the trade interests of his own company as with a view to 
the increase of the knowledge of railway engineers upon the 
subject of chilled wheels. We may say, therefore, that among the 
leading makers of cast-iron chilled wheels in the United States 
are Bush and Lobdell, of Wilmington, Delaware; Asa Whitney 
and Sons, of Philadelphia, Pennsylvania; Barnum, Richardson 
and Co., of Lime Rock, Connecticut, &c.—Ep. E. ] 








STRAINS UPON LOCK-GATES. 
To THe Epiror or ENGINEERING. 


Srr,—I trust you will allow me space to reply to the extra- 
ordinary letter of your correspondent “ J. S. B.,” which appeared 
in your last number. The greater part of that letter, so far as 
it has reference to my own, is a mere fallacy, as I shall readily 
show. But I must first distinctly deny his charge that I have 
‘* assumed data which he has demonstrated.” My two letters 
which appeared in your columns contain the whole investigation 
of the subject, without the slightest assistance from anything 
which he may have written, as any one may see. 

That his reasoning is fallacious I now proceed to show. After 
quoting from my own letter, he remarks: “ But if there be a 
“ waste of material, the girder cannot be properly constructed.’” 
In this I agree with him. The girder is not properly con- 
structed, the construction being founded upon an erroneous 
assumption. The error into which “ J. S. B.” has fallen may 
be shown from his own words, which are as follows: “In a 
“‘ properly constructed girder, the strain per unit of section is 
“constant (it is not so in his construction!); and when the 
* strain is a minimum, the section, or the amount of material 
“used, must be a minimum.” Now it happens that the strain 
can be made a minimum in two ways, one of which requires 
twice as much section in the girder as the other, and this 
heavier section is the one which ‘J. S. B.” has adopted without 
sufficient consideration. “J. S. B.” agrees with me in this: 
that the strain is a minimum when it is reduced to the thrust 
of the opposite gate. Let P represent this thrust, passing along 
the extended side of the girder, and F the force of tension or 
compression at the centre, caused by the fluid pressure. Then 
if we make the depth of the girder such that P—F, this tension 
will be exactly neutralised, the compression will be unaltered, 
and therefore the total thrust will be P (the minimum); but it 
will be sustained by the compressed half of the come section. 
Also, since this thrust, P, comes upon the girder at its end, on 
the opposite or tension side, its line of action will necessarily be 
a curve, as shown by the dotted line in my figure, the shaded 
_ of which represents the material which bears the whole 
thrust. 








In fact, the girder acts as an arch uniformly loaded (by the 
fluid pressure), and, as far as strain is concerned, the unloaded 
rtion might be cut away; but then the gate would no longer 

e a straight gate. 

We see, then, that in this construction the strain per unit of 
section is not constant, nor is the amount of material used a 
minimum. 

Again, if we make the depth of the girder such that P=2 F, 
the tension will be converted into compression, the amount of 


shicos P 
which will be P—F or 7 5 the compression will be unaltered, 
, P 
and will also be > and therefore the whole compression will be 


2 a 
Ztp oP (the minimum as before), but it is supported by 


the whole of the cross section, instead of by half of it. In this 
case, then, the strain per unit of section zs constant, and the 
material required 7s a minimum, and only half as much as is 
required in the other case. 

f I now quote again these words from J. S. B.’s letter— In 
“ a properly constructed girder, the strain per unit of section is 
“ constant, and when the strain is a minimum the section, or 
“ the amount of material used, must be a minimum”—and re- 
mark that in his own construction both the conditions here stated 
are violated, the fallacy of his reasoning will be evident; and 
when he accuses me of “flatly contradicting myself” because I 
do not agree with him, I think I may fairly reply by recommend- 
ing him to look at home. 

I remain, Sir, your obedient Servant, 
Westminster, March 26, 1867. 
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THE MISSING LINK. 


Tue et letter appears in the Zimes of yester- 
day, from Mr. W. P. Andrew, the chairman of the 
Scinde and Punjaub Railways : 


S1r,—Every one must agree in the propriety of your remarks 
regarding the impolicy of granting the guarantee of the Govern- 
ment of India to new railway projects; but your remarks 
cannot apply to trunk lines requiring further capital for their 
completion. 

For instance, the trunk line of the Indus route from Kurra- 
chee to Lahore and Delhi is as yet incomplete, there remaining 
still to be constructed nearly 500 miles of railway from Kotree to 


Mooltan, in order to connect the Scinde and Punjaub lines, and | 


to supply the last link in the chain of railway communication 
between Calcutta, in the Bay of Bengal, and Kurrachee on the 
Arabian Sea. It is by the existence of such breaks in the main 
lines of communication, not less than by the extension of the 
guarantee to new and unnecesgary projects, that existing under- 
taking are likely to be prevented from “ attaining or upholding 
their fair value.” 

The completion of the railway through the Indus valley is 
admitted to be necessary for the defence of the empire, for the 
development of the trade of the Punjaub and North-Western 
India and Central Asia, and for rendering profitable as they 
ought to be, the Scinde and Punjaub lines. 

This is the opinion of the most eminent officers of the Govern- 
ment, the European and native merchants of Scinde and the 
Punjaub, and the shareholders of the Scinde and Punjaub Rail- 
ways, declared officially by memorial and by resolution. 

I am, Sir, 
Your obedient Servant, 


London, March 25. W. P. Anprew. 


We have been accustomed to hear the construction 
of a railway 500 miles long, connecting Kotree and 
Mooltan, advocated on the plea that it was a “ missing 
link,” in the chain of communication ; though, unlike 
ordinary links, it is more than twice the length of 
either fragment of the chain to be connected. But 
if the severance of the Scinde and Punjaub rail- 
ways is found to be an evil, and if railway con- 
tinuity is felt to be an advantage, with whom lies 
the blame of inaugurating and commending so vicious 
a system as that which it is now desired to super- 
sede? With no other person, we answer, than Mr. 
Andrew himself, who first in the valley of the 
Ganges, and next in the valley of the Indus, projected 
schemes in which fragments of railway were proposed 
to be connected by intermediate river communication— 
although every competent authority pronounced the 
system to be vicious and absurd. Mr. Andrew will 
readily remember how strenuously he advocated the 
pretensions of the proposed line of railway which was 
to connect Calcutta with Rajmahal on the main stream 
of the Ganges, where the traflic was to be delivered 
into river steamers, which were to ply between Rajma- 
hal and Allahabad, and were there to communicate 
with a railway to be called the Upper India Railway, 
which was to continue the communication to Delhi. 
But, driven from the valley of the Ganges by the East 
Indian Railway, Mr. Andrew carried his ideas to the 
valley of the Indus, where they were reproduced under 
the form of the Scinde and Punjaub lines. It was in 
vain that Mr. Andrew’s own engineer, Mr. Hardy 
Wells, protested against the execution of so unsound 
a project. Mr. Wells was displaced, and Mr. Andrew’s 
ideas were carried out. And what has been the 
result? A failure so complete as to have convinced 
even Mr. Andrew himself of the error of his ways, 
and to lead him to desire that the discontiuous 
system should now be superseded by one that is un- 
broken. Of course, we do not blame Mr. Andrew for 
abandoning a principle which in the work he pub- 
lished in 1846 under the patronymic of “ An Old Indian 
Postmaster,” and in various subsequent publications, 
he maintained against all objectors. A theory which, 
when applied in practice, was found to be utterly 
hollow and unsound he, no doubt, acted wisely in 
giving up. But we have never seen any frank confes- 
sion intimating that he had found he was in the wrong ; 
and Mr. Andrew’s more recent expositions would lead 
any uninformed person to imagine that the discontinu- 
ous system now sought to be superseded was not his 
own project at all, but had been imposed upon him by 
superior authority in opposition to his own convic- 
tions. This, if not want of ingenuousness, is so very 
much like it as to leave the difference impalpable to 


is the more to be regretted, as it will be unavailing, 
since we have no intention to allow the history of 
these public affairs to be perverted by erroneous state- 
ments or implications, Our opinion of the guarantee 
system is that it is unnecessary and unwise. Both the 
Scinde and Punjaub lines we consider grave mistakes ; 
and although their connexion, even by a very long 
intermediate railway, might be a reasonable project if 


there were any traffic in the district to be traversed, we | ceed to Allahabad, and ta 


aggravate the mischief by a owe | augmenting the 
large unavailing loss already suffered. By far the best 
art of the Punjaub line is that part, thirty-two miles 
ong, which connects Umritsur with Lahore; for it 
passes through a cultivated country, and has a con- 
siderable population at each end, e line connecting 
Lahore with Moultan, over 900 miles long, passes 
through a district that is wholly sterile, with scarcely 
any population; and Moultan itself is but a sm 

town with little local importance. Even the Lahore 
and Umritsur section, however, does not rettirn more 
than 8/. per mile per week in total receipts; and there 
can be little difficulty in concluding how much of this 
can be profit in the case of a railway, the materials of 
which had not only to be sent from England to India, 
but a thousand miles into the interior by difficult and 
expensive modes of conveyance, and where, more- 
over, a costly European staff has to be kept up. 
On the Scinde line the traffic is greater; but it 
has to adopt such low rates in consequence of 
the competition of the river, that it returns 
little or no real profit after all things have 
been taken into account; and the consequence 
that the capital has risen by degrees from 
half-a-million to, we believe, two and & half 
millions sterling, although the railway has long 
been completed, and no extension of it has taken 
place. The valley of the Indus, unlike the valley of 
the Ganges, is without periodical rains; and below 
the latitude of Lahore the land is everywhere sterile, 
except where irrigated artificially. On the margins of 
the rivers such irrigation is carried out to a limited 
extent by raising water by chains of pots driven by 
oxen. But the whole tract of country lying be- 
tween Lahore and Kurrachee has a very scanty 
population, and, except in isolated spots, is sterile 
throughout. A railway carried through such a 
country would be a most unprofitable affair, and 
is unnecessary in a military point of view, as a 
communication between the coast and the interior 
can be maintained by the Indus and its branches ; 
added to which, lines are already made, or in course of 
construction, which will connect Bombay and Calcutta 
with Lahore. Then there is some doubt whether a 
railway carried up the valley of the Indus could be 
protected in times of commotion against the raids of the 
Affghan tribes which people the Suliman range of moun- 
tains that lie on the west of the Indus, and run nearly 
from Attock tothe sea. The proper mode of connecting 
Bombay more directly with the North-West Provinces 
and the Punjaub is not by carryiug a line up the 
valley of the Indus, but by continuing the existing 
line from Bombay to Abatodalied. at the head of the 
Gulf of Cambay, onward through Odeypore, Ajmere, 
and Jeypore to Delhi. That is a line which can be 
made secure, which is not subject to the competition 
of water conveyance, on which considerable traffic 
already exists, and which would not involve the 
necessity to persons arriving at Bombay of a sea 
voyage to Kurrachee in order to reach it. If Bombay 
is to be our postal terminus, it is from that point 
the railway lines should radiate, and the length 
of the “missing link” required to connect Ahme- 
dabad with Delhi is only the same, or very little 
more than that required to connect Kotree with 
Moultan. It is absurd to assume that Kurrachee is, or 
is likely soon to become, the water-gate of India. 
That distinction must lic for many long years with 
Bombay, from her central position, the capabilities of 
her harbour, her established commercial eminence, 
her converging railways, and the productiveness of 
the regions which they drain. At Kurrachee all is 
sterile and struggling. The only redeeming feature is 
the contiguity of the Indus ; and if a branch of that river 
had been brought into the town in the form of an 
irrigating canal, which would have enabled boats from 
|the river to reach the harbour without intervening 
| transhipment, and have given fertility to the surround- 
| ing district, some small step would have been made 
| towards the utilisation of this naturaladvantage. But 
| the construction of the Scinde Railway, by raising up 
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|a competing interest, has interposed a new barrier to 
| the execution of such a scheme; and Kurrachee is 
ordinary observers ; and any attempt at concealment | suffering, and must continue to suffer, the penalties of | if a certain portion of it goes to generate mechanical 


the indiscretion. It is idle to suppose that the construc- 
; ; sad eee sg 

tion of the “ missing” link between Kotree and Moultan 

> “Th ° “ ce 
could benefit Kurrachee in the least. Even if 
{such a line were made, passengers proceeding from 
| Lahore to England would not travel by it, but would 
proceed to Delhi, and travel by railway from thence 


| through Ajmere and Bombay, if that line were opened. | 
| But, if it should not be opened, then they would pro- 


ke the rail from thence to 


believe that under existing circumstances the construe- | Bombay, by way of Jubbulpore. There is no hope 


tion of the proposed “missing link” would only| that Mr, Andrew would be able to divert this traflic 


down the valley of the Indus to Kurrachee, on reaching 
which point the traveller would have to take ship for 
Bombay, nor is there the least probability that any in- 
ducement can be given to the mail steamers to deviate so 
far from theirdirect courseas to call at Kurrachee, or that 
the general postal interests of the country could per- 
mit such diversion. But even if the contrary view 
be taken, it is plain that Mr. Andrew is now pro- 
posing the cotistruction of two lines, which would 
compete with ote atiother; for whatever portion of 
such trafflo was gained by the Lahote and Kurrachee 
line would be taken from the Lahore and Delhi, 
of which he is équally chairman. The river traffic 
is not large, nor would it remunerate a railway, as 
is proved by the present position of the Scinde line, 
over which the collected traffic of the river is now 
carried; and, turn it as we will, the project is one 
which we must condemn. Nor does it derive any 
additional claims to our acceptation from being pro- 
mulgated by Mr. Andrew, none of whose past theories 
in connexion with such subjects have been found to be 
sustainable. Personally, perhaps, any railway project 
in India to which the Government gives a guarantee, 
and of which the management is confided to him, may 
in his eyes have a certain measure of attraction. But 
such claims to appreciation should not operate either 
upon the Government or the public at large. It should 
be suflicient for them as for us to know that intrinsi- 
cally the scheme is useless and unsound; and that 
conclusion once arrived at, the ‘ missing link” should 
be promptly and definitively consigned to “the tomb of 
all the Capulets.” 


THE ENGINEER'S ALPHABET. 

First obtain a fair familiarity with the mode of 
working out all ordinary arithmetical questions, and 
also a knowledge of algebra as far as simple equations. 
Learn also the elementary problems in mensuration, 
and how to measure heights and distances, arid how to 
level and survey land. 

Next gain some general knowledge of the principles 
of chemistry and of geology, and of the qualities of 
stones and cements, the action of the tides, the force 
of the winds, and the amount of rainfall. 

Next obtain a thorough familiarity with the strength 
of materials, and acquire a distinct apprehension of the 
laws of virtual velocities and of the conservation of 
force. 

The law of virtual velocities enables the strain 
placed upon any part of a machine or structure to be 
immediately computed when we know the weight or 
force applied to any other part, and by this expedient, 
joined to a previous knowledge of the strength of 
materials, it can easily be determined whether any 
machine or structure is strong enough. Thus in a 
crane, if the interposed gearing is such that the travel 
of the handle through 100 in. will cause a tooth of a 
certain wheel to move through 1 in., then we know 
that the strain upon that tooth will be 100 times 
greater than the force applied to the handle, and so in 
all other proportions. So, also, in a beam or girder of 
iron of which the top flange is incompressible, if we 
wish to determine the breaking strain acting upon the 
bottom flange when the beam is loaded in the middle, 
we have only to suppose that the beam has been 
broken, and if we find that the broken edges separate 
only 1 in. while the weight falls through 6 in., then the 
strain at the edge of the beam seeking to sever it is 
six times greater than the weight. 

The law of the conservation of force teaches that a 
force once existing cannot disappear except in the 
| creation of some equivalent force, and one corollary of 
|this law is that no form of mechanism can create 
; power. Hence in a steam engine, if the steam were 
| to be condensed by a jet of cold water immediately as 
| it issued from the boiler a certain volume of hot water 
| would be produced. But if the same steam be allowed 
| to flow through the engine, and be finally condensed in 
| the condenser, the resulting volume of hot water will 
be less in the proportion of the power exerted by the 
engine. Heat being a form of power, it follows that 





power in the engine, there is less to expend in raising 
| the temperature of the water by which the steam is 
condensed. 


| Sream Cranes.—M. Chrétien’s direct steam crane, which 
| we illustrate elsewhere, is not the first steam crane made in 

France, as has been supposed, and it appears that the French 
engineers have been hardly behind our own in ee these 
valuable aids. M. Maldant designed a steam crane with oscil- 
lating cylinders in 1854; ke made his first one at Rouen in 
1857, and four others at Bordeaux in 1858. These cranes were 
employed upon the large works of the great bridge at Bordeaux. 
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STEAM NAVIGATION ON THE INDUS. 
Steam navigation between Kurrachee and Moultan 
was established by the Government of India not very 
long after the acquisition of the Punjaub. But the 
vessels by which this navigation was carried on were 
not of an efficient character, and during the inunda- 
tions they were not only unable to tow cargo barges, 
but were themselves unable to ascend the he at 
Sukkur, called the Sukkur Pass, where the Indus, from 
being confined between high banks, runs with con- 
siderable velocity ; and the steamers had to be unladen 
below the pass, and carried by land through some short 
distance, ta be deposited in other steamers plying in 
the river above the pass, whereby alone this difficulty 
could at the outset be surmounted. The first commer- 
cial steamers placed upon the Indus were those of a 
steam company got up by Mr. Bourne. These vessels 
began to ply in 1859, and they were not only able 
themselves to ascend through the Sukkur Pass at all 
seasons, but to tow cargo barges through also. This 
was the beginning of the regular navigation of the 
Indus by commercial vessels, and better and more 
powerful vessels than those originally introduced were 
subsequently sent out by Mr. Bourne, by which vessels 
the navigation of the river is still carried on. These 
vessels have been imitated in the main points of their 
construction by another commercial company, called 
the Indus Flotilla Company, though we are not aware 
that any of these imitations are yet plying on the river. 
The original vessels of the Indus Flotilla Company 
which were placed upon the river subsequently to those 
of Mr. Bourne’s company were not very successful. 
But that company has profited by the example set 
them, and, being supported by the Government, its 
operations will probably in the end attain to a satisfac- 
tory measure of efficiency. 
he establishment of steam navigation of an efficient 
character upon the Indus is an important measure in a 
political point of view, and an unbroken line of steam 
communication should connect Kurrachee with Pesha- 
wut, At Attock the Cabool river joins the Indus, and 
the combined stream from thence runs, for about 100 
miles, ina great chasm formed in a range of mountains 
called the Salt range, until it debouches in the plains 
at Kalabagh. The river in some parts of this chasm 
runs at a speed of ten miles an hour, and at Neelaub, a 
little below Attock, the channel makes nearly a right- 
angled bend, and the part of the river nearest the im- 
pediment created by this rocky wall is raised up against 
it ina great wave which falls over upon itself like a 
wave breaking upon the sea-shore. This commotion, 
however, does not extend to the other side of the river, 
and stout country boats by keeping upon the tranquil 
side are able to descend from Attock to the sea. In 
1862 the Punjaub Government placed steam-vessels 
upon the Indus, which ply between Sukkur and Muk- 
kud—a town a short distance above Kalabagh. But 
those vessels would be quite unable to ascend from 
Kalabagh to Peshawur from the want of adequate 
power. About the same time Mr. Bourne made a pro- 
posal to Sir Robert Montgomery, who was then go- 
vernor of the Punjaub, to open the entire navigation be- 
tween Kurrachee and Peshawur, and he offered to 
make an experimental voyage ina vessel he had then on 
the Indus, to prove that the great rapid extending from 
Attock to Kalabah could be efficiently navigated. 
Measures, however, had previously been taken by the 
Government to establish a steam flotilla of its own 
upon the Indus; and as the vessels provided had not 
sufficient power to perform the more difficult part of 
the task, it remains to the present moment un- 
attempted. Itis highly desirable, however, on political 
— that an unbroken fline of navigation Sotaven 
‘urrachee and Peshawur should be promptly opened 
up. The isolation of that remote station would thus 
be removed, and it would at once become the basis for 
the accomplishment of further advances. Indeed, it 
is by no means certain that appropriate steam-vessels 
would be unable to ascend the Cabool river from 
Peshawur to within thirty or forty miles of Cabool, 
and also to ascend several of the tributaries of the 
Cabool river far into the valleys at the heads of 
which lie the passes of the Hindoo Koosh. By as- 
cending the Cabool river the ends ‘of the Khyber 
mountains are skirted, and the necessity is obviated of 
journeying through the Khyber Pass in order to reach 
Cabool. 

Such a navigation, however, would not pay, and 
would only be valuable for political objects. Yor the 
profitable navigation of the Indus, vessels are re- 
quired of a totally different class from any yet exist- 
ing upon that river, and the introduction of such 
vessels would drive the others off, as they would be 
able to varn a profit where common vessels would 





necessarily earn a loss, since the effect of their introduc- 
tion would be to lower the rates of freight. Such 
vessels should combine a large carrying power with a 
fair rate of speed and a light draught of water; and 
no vessels yet introduced into India effectually unite 
these indispensable conditions. 








THE GREAT EASTERN. 
[From our l—e me 

The Great Eastern: the Sloyne, March 24.—The date 
of sailing, which had been put off till the 23rd, was on 
Saturday again postponed to the 26th instant. In a notice 
of the progress of the work some time] ago, yon expressed 
an opinion that she would not be ready before the 25th. To- 
day steam was got up to full pressure in all the new boilers, and 
the screw-engines were worked for some time to test their con- 
dition after the overhauling they have just had. After several 
efforts to get over the centre either way, the cylinders were got 
clear of water, and the complete revolution was made, and, 
after a few turns one way, the engines were reversed, and alter- 
nating the motion in this way at short intervals to prevent im- 
parting too much motion to the ship, the engines were worked 
slowly for some time, and pronounced to be in a satisfactory con- 
dition. The boilers are very tight, and quite as good as it they 
had been constructed in a boiler-yard. The draft of the boilers is 
equal to that of factory boilers with their tall chimneys. The 
height of the funnels is 90 ft. from the firegrate, and the dia- 
meter of each is 6ft. The funnels are circular; they were 
formerly oval. Each funnel stands upon two double-ended 
boilers, and carries off the smoke of 20 furnaces, with a fire- 
grate of 420 square feet. From these dimensions it will be 
seen that the area of the funnels is very small when compared 
with the firegrate only; but when the height of the chimney 
is also taken into account, the following equation is fulfilled: 
0.81 x firegate = (square of diameter of chimney) x (square 
root of height of chimney above bars); all dimensions in 
feet. The coefficient 0.81 shows thatthe funnel is not smaller 
effectively than funnels generally are in steamers. If we 
have as much steam all the voyage as was blowing about 
at the waste steam ree to-day, we shall make a rapid pas- 
sage to New York. I have taken a stroll through the labyrinth 
of corridors, state-rooms, and grand saloons, and have been quite 
surprised at the changed appearance of the whole since I was on 
board a few daysago, ‘Then the painted iron partitions form- 
ing the sides of what were described on the plans as grand 
saloons were being covered with coarse calico. This calico has 
since been covered with paper, and by introducing many large 
landscape pieces and sea views, all in French paper-hanging, the 
cold-looking iron bulkheads have become apparently the walls 
of a picture-gallery. ‘These pictures have a gilded moulding all 
round, with handsome corners in gold; round the pictures 
there are broad borders of plain crimson, or mauve, or 
maroon, giving a magnificent appearance to it all. 
The floors are covered with Brussels carpet, and to-day 
I observe a crowd of seamstresses hard at work at carpeting 
and tapestry. The original grand saloon and ladies’ saloon 
are finished again in about the same style of Alhambra splen- 
dour as before. The painted panels have been repainted all 
over without altering any of the representations, and the ceil- 
ing, cornicings, and pillars have all been touched up again with 
paint and gold, as bespangled as a fairy bower in a Christmas 
pantomime, but so tastefully and substantially executed that it 
will bear examination. The huge panelled locks which are 
placed in the centre of these saloons diminish the impression of 
vastness which would otherwise be made upon us, but they in- 
crease the air of comfort by making the place less exposed in all 
its corners, and pefmitting that amount of privacy which is so 
valued by most people. The other saloons are not so richly 
finished, but are quite as much embellished. The colour of the 
picture borders is in one saloon all crimson, in another all mauve, 
and so on-—all one colour in each saloon, and by this the pas- 
sengers will be able to know where they are. The grand 
dining-saloon is on deck aft. When I went through it to- 
day, a few upholsterers or cabinet-makers were at work 
giving the fininishing touches, laying the waxcloth, and 
fitting in the extension pieces of the telescopic dining- 
tables. I counted twenty-seven dining-tables, three rows of nine 
tables in each, to dine above 500 persons at once. In the centre is 
an iron plate-warmer chest, with its pipes for heating by steam. 
Outside of this grand dining saloon | observed the boiler and 
engines of the new steam launch, and at the stern of the ship 
the launch itself was moored. It seems there has happened a 
misfortune to the lifting davits for the launch. Last night, in 
trying to lift the launch, one of the blocks fouled, and in the 
dark this was not seen until the davit had been bent down so 
far that the boat would not clear the bulwarks. This davit was 
taken out to be sent ashore this afternoon to be bent right, and 
in lowering it into the flat it has been dropped into the river, 
and a diver has been for some time trying, ineffectually, to fasten 
a sling to it. At the stern the new steering-engine was tried, 
under steam, while the screw-engines were at work ; I looked on 
with the others. The sailors show much interest in it, and it 
amused me to hear the different accounts each of them had to 
give of it. It works very well; but I was sorry they could not 
try it the full range of the rudder. It was then low water, and 
the officers were afraid of swinging the ship in the narrow 
channel. : 

At the paddle-engines all is in confusion yet. The new ec- 
centrics and their rods have been fixed, and now they are busy 
with new platforms and hand-railing, A raised platform with 
steps at each end is placed at the side of each eccentric, form- 
ing two bridges from side to side of the engine entablature across 
the shaft. Here the engineers will stand to oil the straps, and 
they appear to dread the heating of these eccentrics. Although 
these are of great diameter, nearly 8 ft., yet the rubbing velocity 
will not be excessive, as the engines do not make so many re- 
volutions in the minute as smaller engines do. ‘The maximum 
speed is a little over 12, revolutions per minute, or equal toa 
surface velocity of eccentrics of 280 ft. per minute. I observe 
that the straps, when in their places, hang loosely on the ec- 
centrics, and, on inquiry, I learn that they will not be brought 





any closer, and with such clearance I have rio doubt that they 
will ‘never. heat if they are lubricated continuously, ‘The straps 
are 9 in. wide, about 8 ft. diameter, and the streke is 4 ft. 11 in. 
the diameter of each air-pump being, I think, 4ft. 5in. At 
each side of the paddle-engines workmen are busy placing large 
fresh-water stills to triplé the supply of fresh water. Before 
leaving to-night I went through one ofthe kitchens. There are 
two very large ranges—one of them new, and with fires at each 
side. This one is under the French cooks; the smaller one is 
under the English cooks, who prepare provisions for the crew 
and officers; the French cooks for passengers. § 

Great Eastern, the Sloyne, March 25.—To-day there is less 
confusion on board; there are fewer workmen, and the decks 
are getting cleared. The steam crane which has been employed 
lifting the boiler pieces, &c., was dismantled yesterday ; its task 
was ended, and to-day the last of it is being towed away on a 
flat, with bellows, hearths, and tackle belonging to the contrac- 
tors. Steam is being raised again to try the ae 
with their new shaft. About five o’clock they begin to move. 
The escape valves at first pass a good deal of steam, but are 
tightened down, and after sufficient time to heat the cylinders, 
the engines begin to move slowly at first, and then faster, but 
not more than four revolutions per minute, ahead, and then 
astern, as yesterday, at the screw-engines. The Great Eastern, 
herself so large, is a minifier of everything else, ‘The eccentrics 
with about 5 ft. throw, look nothing in their place, and instead 
of looking monsters in size, they will never strike any one as 
being at all large. The engineers are feeling the straps doubt- 
fully ; but there is no evidence of heating. These air-pump rods 
were formerly very tremulous, but the engineers are all remark- 
ing that now there is no shake in them. ‘The new rods are 
trussed rods with a crossbar halfway down. 

This trial over, the engineers, and especially Mr. Beckwith, 
look all as if a load had been removed from their minds, and 
there is now no longer any doubt of the sailing of the great ship 
to-morrow. While the paddle-engines have been at work, the 
steering-engine has been undergoing further trial, and the rudder 
has been thrown from hard over to hard over full speed several 
times. I cannot learn at what speed they mean to work this 
engine, but I see that with the vessel at anchor, the rudder is 
thrown over from port to starboard in a — of a minute. 
On the voyage I will take further notice of this apparatus, and 
I have arranged to get drawings of the arrangement for 
ENGINEERING. 

Great Eastern, Sloyne, March 26.—We are on board now 
for our voyage. I am glad I have taken my passage in this 
vessel, As we neared her in the tender, my fellow-passengers 
were unanimous in their admiration of the greatship. We were 
delayed at the landing-stage, or I should rather call it the em- 
barking-stage, so that the passengers were not all on board at 
the hour expected. Immediately we were fuirly on 
board, the capstan was manned, and the 9 ton 
anchor was being heaved up, first by hand alone, 
then the capstan was connected to the auxiliary engine 
and at almost the first turn of the engine three of the teeth o 
one of the pinions were broken across, and the whole weight of 
the anchor came suddenly upon the men, who were oy unpre- 
pared for it, swept them away and the capstan on the first pall 
with such force, that its pin broke, and it then flew round with 
terrific violence to the next palls, and such was the force that 
these tilted up, lifting the capstan head and spindle and revers- 
ing the palls. All this occupied less than a moment of time; 
then the capstan-head revolved a ta great speed, clearing every man 
from the deck or striking them down. Some of the bars were 
thrown out, and the result is that four men are seriously maimed, 
and other five have injuries less severe. I was not an eye-wit- 
ness to the accident; I only came up in time to see the bodies 
lifted, and I have kept away from the capstan, so that I may not 
be subjected to the painful duty of giving evidence. This acci- 
dent has cast a gloom over us all, which I trust will not be last 
ing. I send this ashore with the tender, which also takes back 
one of those injured; he has a broken leg and other injuries. 

Great Eastern, off Holyhead, Tuesday, 9 r.m.—It was feared, 
when we left, that the weather would not allow of the pilot 
being landed; but he is to be put ashore at Holyhead, and will 
take this with him. 

The route of the sailings of the Great Eastern has been 
changed. She will now sail from Liverpool direct to New York; 
but then her sailings will be New York, Brest, Liverpool ; 
Liverpool, Brest, New York, taking passengers either from 
Liverpool or New York to Brest, en route to Paris, or for all 
the voyage between Liverpool and New York, and vice versd. 

Everything has gone on well since we left. Before leaving, 
another tender came alongside, and it took ashore two of the 
injured men, one dead and one alive. ‘Ihe weather, which had 
been boisterous, settled down a little as we were leaving, but the 
wind was still blowing fresh. We left the Sloyne at twenty 
minutes to two, at first slowly creeping on out way through a 
crowd of small craft; as we approached New Brighton, the 
speed was increased, that we might get over the bar at high 
water. The engines are working very smoothly; the new ec- 
centrics are keeping cool, and the engineers are beginning to 
look upon them more favourably, We have been steered by 
steam all the way from our moorings; one man at the bridge 
does all the steering, and although Captain Sir James Ander- 
son has prudently placed the full complement of men at the 
wheels, they are doing nothing but watching that all goes 
right. I have asked the pilot what he thinks of it. He as- 
sures me that, but for the assistance he has got from the steam 
steering-engine, he doubts whether he could have brought the 
ship safely through the crowd of small craft which has been 
in the river this afternoon. At the different landing-stages 
there were thousands of spectators watching our progress down 
the river. As the pilot is now leaving, I must conclude. 











Frencn Mrcnanicat Inpustry.—A statement that the 
Creusot works had secured a contract for 60 locomotives for 
England is pronounced premature. The Paris, Lyons, and 
Mediterranean Railway Company has ordered 2000 tons of 
Bessemer rails from the Terrenoire works at 9/. 16s. (?) per ton at 
the works. The same railway company has given an order to 
the Fourchambault works for 200 turntables at 14/. 8s. per ton 
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SOCIETY OF ENGINEERS. . 
March 18th, 1867. A. Wrii1aMs, Esq., in the Chair. 
“ Water, and its Effects on Steam Boilers.” 
By H. K. Bamber, F.C.S. 
(Continued from page 280.) 

Towns that are supplied by water companies generally use 
river-water, and the object of the filtration through beds of 
sand, &c., is to remove all suspended matter, and perhaps a little 
of the organic matter when the filter-beds are freshly made. 
The only means of removing the ro quantity of the organic 
matter present in the water is by filtration through charcoal, 
animal charcoal being the best for this purpose. ‘These waters, 
containing earthy salts in solution, are not so good as soft water 
for certain culinary purposes, and for making infusions—as tea 
—and for this occasion many persons add a small quantity of 
carbonate of soda, which increases its solvent power without in- 
juring the water, if care be taken not to use too much. 

River-water when properly filtered and comparatively free 
from organic matter, is generally the best for domestic and other 
purposes, from the fact of its not being very hard, and that the 
salts dissolved in it prevent the possibility of its been rendered 
poisonous by dissolving lead from cisterns and i $s; and for 
these latter reasons water, such as that from the Thames, when 

perly filtered, especially after filteration through charcoal, 
is far preferable fo those which are so free from earthy salts—as 
the water of Loch Katrine, &c., which have frequently been put 
forward as standards of good waters. > 

A good water for domestic use should contain enough 
carbonate and sulphate of lime in solution to prevent con- 
tamination with lead, and be as free as possible from organic 

tter, especially animal. 
mel. Waters.—The waters from wells vary much more from 
each other than do river-waters, from the fact of the waters 

ing through very different strata in different spots, and 
| ome, no direct addition of rain-water. ; 

We may take the wells in the different strata in and around 

ion as fair examples. 
< the first place, ‘bese are the wells in the gravel above the 
“ London clay.” The water found in these is principally or 
entirely surface water, and often receives the drainage from 
sewers, churchyards, &c., so that the com position of the waters 
from these wells differs very greatly even in short distances ; 
some of them containing only the ordinary constituents, car- 
bonate of lime and magnesia, and sulphates of lime and 
magnesia, common salt, with a moderate quantity of organic 
matter, while others again are very impure, and totally 
unfit for domestic use of any kind, containing as much as 
grains of organic matter, grains of nitrates produced 
by the oxidation of nitrogenous organic matter and salts 
of potassium, with the quantity of common salt greatly in- 
creased, and also frequently some ammonia formed from the 
putrefaction of nitrogenous organic matter. The nitrates would 
arise from organic substances which had passed into the water 
some time previously, and had had time to become oxidised by 
the air dissolved in the water, whereas the ammonia would arise 
from more recent contamination, and very likely putrefaction 
still taking place. Those pumps seen in the streets of London 
receive their supply from these sources, and are often placed 
close to churchyards, from whence they receive the drainage, and 
hence the contamination. From the decomposition of organic 
matter, large quantities of carbonic acid are formed, and this, 
being dissolved in the water, makes it sparkling and very pleasant 
to drink. On this account these waters are most deceitful, and 
in hot weather most dangerous, and were most wisely closed 
during the late visitation of cholera, many cases of serious illness 
having been at various times clearly proved to arise from drink- 
ing these waters. The following analysis will give some idea of 
the nature of these waters: ; 
Composition of Solid Matter per imperial gallon. 
Bishopsgate-street | Fenchurch- 
Within. street. 
24.70 21.00 


te of lime and magnesia 
pe erage he ee 17.00 18.30 


Sulphate of lime eee 
Alkaline sulphates 
Alkaline chlorides 
Alkaline nitrate 
Silica, alumina, &c. 
Organic matter 


ore ove 12:20 
22.40 
0.60 
6.60 


17.50 
20.20 
1.30 
5.30 


89.00 83.10 

The wells in the “ London clay” are few and unimportant, 
the water being frequently very bad, and small in quantity. 

The wells in the chalk and the sand above the chalk are the 
next, and are the most important of all, from the large supply 
and the temperature of the water, which is pretty constant all 
the year round, about _Fahr., and is used by brewers for cooling 
purposes. These wells, of which there are very many, vary from 
300 ft. to 600 ft. in depth, but the water from them all is very 
nearly of the same composition, varying perhaps a little in dif- 
ferent years. . 

The most remarkable thing about these wells is the fact that, 
although the water comes from the chalk, there is scarcely any 
carbonate of lime or magnesia in it; the principal constituents 
being carbonate of soda, sulphate of soda, and chloride of sodium 
(common <_~ The following analyses will show the average 
composition of these waters : ares 

Composition of the Solid Matter in an Imperial Gallon. _ 
New well, 
Bank. 
Warring- 
ton. 


| Grosvenor-| 
road, 
Pimlico. | 
Bamber. |B. Odling} Brande, 
| 


Guy’s 
| Hospital, | Mint. 





12.360] 14.60 
15.210) 13. 13.50 
16.050} 10.5% 13.00 
trace 
3.00 
«trace 
S 

trace |(@ 1.01 

| trace 1.60 
] 
| 


51.720) 37.80 


15.884 
15.084 
15.058 
4.280 
2.283 
0.121 
0.101 
0.530 


Carbonate of soda 
Sulphate of soda 
Chloride of sodium .. 
Carbonate of lime ..... 
Carbonate of magnesia 
Silica 

Phosphoric acid ...... 
Oxide of iron.......++.- 
Organic matter 


0.790 
1.330 
0.050 
0.94 





Z 
< 











53.292 47.01 








These waters, from the presence of carbonate of soda, and 
the comparative absence of earthy carbonates, are soft; on this 
account they are valuable for some purposes, but the proportion 
of salts per gallon is a drawback for others. 

The water from many of the springs in Germany and France, 
where there are similar geological formations, are of precisely 
the same nature as those in London; that is, they contain 
exactly the same ingredients in the same proportion to each 
other, the only difference being that they contain a larger 
quantity of the salts in a gallon of water. _ 

The only reason that can be at present given for the pre- 
sence of soda sults, and the small —_ of earthy carbonates 
is, that the water which most probably falis on the surface of 
the chalk at its various outcrops, percolating through it, dis- 
solves out at first the usual constituents, carbonates of lime 
and magnesia, &c., as will be seen presently in speaking of 
the wells in the chalk at Watford, &c. These waters thus 
— with earthy salts would, if they came in contact with 
alkaline silicates, as silicate of soda, exchange the earths for 
the alkali, leaving them behind as silicates, while the soda would 
be dissolved as carbonate, sulphate, &c., thus producing the 
very salts found in the water now treated of. 

Tt has been proved that some of the greenish sands, &c., 
above the chalk, with which this water comes in contact, do 
contain silicates of soda, and therefore may account for the 
peculiar composition of these waters. ; 

It is well known that there is one, if not two, faults in the 
tertiary strata about Deptford, Greenwich, and Lewisham, 
which causes the chalk to appear near the surface, and not 
having all the strata above it that it has in the regular London 
basin, where the soft waters are found; and water taken from 
wells in the chalk here is hard, and more like water from the 
wells where the chalk outcrops. This fact would also favour 
the former explanation concerning the soda salts in the water 
from the deep wells. 

The following analyses of water from wells at Deptford and 
Greenwich will show the difference in composition : 

Composition of Solid Matter in an Imperial Gallon. 
Page’s Norfolk’s 


Brewery, | Brewery, 
Greenwich.| Deptford. 





Broadway, 
Deptford. 





16.340 
0.600 
3.210 
2.150 
2.300 
0.675 


16.850 
0.563 
3.332 
2.060 
2.203 
0.632 


14.926 
0 532 
4.852 
3.323 
2.100 
0.680 


Corbonate of lime 

- magnesia 
Sulphate of lime 
Chloride of sodium.. 
Organic matter 
Alkaline nitrate 











26.413 | 





25.640 25.275 





The well at the Deptford Pumping Station became contami- 
nated for a short time with sewage matter during the making of 
the large sewers in the neighbourhood, but since they have been 
finished it has resumed its former quality. 

Although the water from the chalk in London is soft, and 
would on that account have a greater solvent power on organic 
substances, such as malt, hops, &c., it will not make a bright 
ale, it being generally found that the hardest waters make the 
best ale. fife water at Burton contains a large quantity of 
sulphate of lime, and there is no doubt* that the nature of the 
water has a great effect on the quality of ale produced. 

The water from the wells in the chalk, or near its outcrop, 
contain a much larger quantity of earthy salts per gallon than 
river-water. 

The following analysis of water from a well in the chalk, near 
Pinner station of the London and North-Western Railway, will 
show the composition of these waters: 

Composition of Solid Matter per gallon. 
grains. 
12.645 

9.206 
10.306 


7.219 


Carbonate of lime 

pa magnesia ... 
Sulphate of lime — 

‘7 magnesia ... 
Chloride of sodium eve 
Silica eee ee 
Organic matter 1.000 
40.376 

Sea-water is a strong solution of salts, more especially common 
salt; but the water from the various seas differs in composition, 
and even the same sea, as the Atlantic, appears to contain more 
salts per gallon, or to be a stronger solution, in the tropics than 
in colder regions; this may be accounted for partly by the eva- 

oration of water which must take place in those climates. 
— the fact of containing so much salt in solution, its specitic 
gravity is greater than that of fresh water, the general average 
being about 1.0274; hence its increase of buoyant power. 

The following analyses will show the composition of sea-waters : 
Composition of Solid Matter in 1000 parts of Water. 
English Channel. Mediterranean. 
grains. grains. 
27.060 27.220 

0.765 0.010 
3.666 6.140 
0.029 
2.296 
1.406 
0.083 


Chloride of sodium 
Pe potassium ... 
: magnesium 
Bromide of magnesium 
Sulphate of magnesia ... 
TED cco see 
Carbonate of lime... 


7.020 
0.150 
0,200 





35.255 40.740 

The analysis of the water from the English Channel is by 
Schwertzer, and that of the Mediterranean by Laurens. 

The water from the Dead Sea differs greatly from other sea- 
waters, 
has a specific gravity of 1.211. It contains a very large quan- 
tity of chloride of magnesium and chloride of calcium, besides 
chloride of sodium. Ordinary sea-water may be considered to 
contain, on the average, about 3.5 per cent. of saline matter, or 
about 2500 grains per gallon. It is, on this account, unfit to 
drink, and of course ships are obliged to carry a supply of fresh 
water with them. The late Dr. Normandy, however, invented 
an apparatus whereby drinkable water might be distilled off 
from sea-water, which appeared to answer the purpose well, 
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It contains about 25 per cent. of saline matter, and | 





the great object being to disfil the water without letting it 
come in contact with the hot sides of the boiler, as is usually the 
case, and also to collect the in such a manner that th 
may be taken up by the distilled water; for water (as distilled 
water) which does not contain gases is di ble to drink. 

The effects of the several waters above mentioned on steam- 
boilers, when used in them continually: 

Rain-Water.—This water, from not containing earthy car- 
bonates, would not form any incrustation in boilers, and the 
absence of salt would prevent its acting on the metals toa great 
extent. For stationary boilers no doubt it would answer very 
well for the above reasons; but, being so soft, it would be likely 
to boil too violently in “ locomotives,” and would prime con~- 
siderably. 

River-Water.—This water, containing carbonate of lime, 
held in solution by the presence of free carbonic acid, boils 
steadily, and is not likely to prime either in stationary or loco- 
motive boilers. As the water boils, the carbonic acid gradually 
escapes, the carbonate of lime at the same time being deposited 
in the insoluble state, and, in many instances, in a crystalline 
state. The slower it is deposited, the more crystalline will it 
generally be. 

In locomotives it becomes as hard as rock, and is obliged to 
be chipped off. This incrustation also contains some sulphate 
of lime, sulphate of lime being less soluble in hot than in cold 
water, as before mentioned. ‘This incrustation, which becomes 
fastened on to the metal of the boiler so tightly, gradually eats 
away a portion of the metal; for, when chipped off, the incrusta- 
tion will have a layer of oxide of iron on the side which has 
been in contact with the metal. This incrustation is a bad con- 
ductor of heat, and, when it is of any thickness, makes a great 
difference in the fuel required to raise steam; and on this 
account a dirty boiler would not raise steam as quickly as a clean 
one. As the water boils, and the steam is used, more water is 
continually added tz the boiler to supply the place of that con- 
verted into steam. The carbonate and sulphate of lime being 
deposited during the process of boiling, the proportion of these 
in the water in the boiler does not increase to any extent; but 
the case is different with the chloride of sodium (common salt). 
This being so very soluble remains in solution, and is, of course, 
gradually increasing in the water of the boiler until it is strong 
enough to set up a galvanic action between the metals wherever 
brass or copper comes in contact with the iron, as cocks, &c. 
The iron is the metal attacked, and, being gradually eaten away 
around, the brass or copper, gives rise to leaks, the incrusta- 
tion of carbonate and sulphate of lime having the same effect in 
a less degree. The accumulation of solid matter in boilers in 
this way is incredible to some people. Of course, blowing. off 
the boilers removes the sediment which is not so crystalline, and 
which is not fastened on to the boiler, and also the salt. Many 
processes have been tried to prevent incrustations in boilers, but 
none answer completely. Chioride of ammonium was once 
proposed. This prevented the incrustation; but it acts so 
rapidly on copper and brass that it created a worse evil than the 
one it prevented. Carbonate of soda mixed with the water in 
proper quantities deposits all the lime present as carbonate in 
a fine powder, on account of its not having time to crystallise. 
As soon as the water boils, all will be deposited, and of course 
would be entirely removed by blowing off the boiler. In 
Stationary boilers, this answers very well when properly 
attended to; but in locomotives it would not answer, it causing 
the water to boil violently, and thus to prime. 

Well-Waters.—Those wells which yield hard water act upon 
boilers in exactly the same manner as river-waters; but, from the 
fact of their containing more solid matter per gallon, an equal 
quantity of these waters would yield a larger incrustation than 
river-water. 

The water from the chalk in the London basin, which con- 
tained the soda salts, answers well for stationary boilers, if the 
solution of salts is not allowed to get too strong before blowing 
off, otherwise they would set up galvanic action. The carbonate 
of soda already present renders it very soft, and the small quan- 
aa | of earthy carbonates are deposited as a fine powder. 

his water will not answer for locomotives. It boils sé 
violently that it primes considerably and, in ascending a hill, 
wholesale, so much so that the engines run short of water much 
sooner than they ought to, and having to keep constantly adding 
fresh water to the boiler to take the place of that thrown out, 
steam cannot be kept up properly. On this account the London 
and North-Western Railway Company were obliged to abandon 
the use of the water from their well at Camden-town. It, how- 
ever, answers admirably for cleaning off the incrustation; the 
engines being filled with this water for a week at home and kept 
boiling, it loosens the incrustations which may thus be more 
easily removed, 

The London, Brighton, and South Coast Railway Company 
have a well at Victoria Station, but were obliged to abandon the 
use of that water, at least by itself. 

Well- waters, containing a quantity of soluble salts, soon become 
too strong, and primes from this account, as well as acts upon the 
brass and copper, so much so that boilers are almost covered in 
front with incrustations of salt. This was the case at Crossness 
when the works for the pumping station were building, water 
containing a considerable quantity of salt being used in them. 
Of course the boilers are greatly injured, and rapidly destroyed. 

Sea-water acts in the same manner, but being so strong a 
solution it requites no concentration before it begins to take 
effect, and must be very frequently blown off. 





Tue Cesare (s.s.)—The Czsarea, screw, has just been 
brought into service between Southampton and St. Malo. She 
is the thirteenth ship belonging to the company, and was built 
by Messrs. Aitken and Monsel, of Whiteinch, on the Clyde. 
Her engines, which are of 130-horse power nominal, were 
supplied by Messrs. J. Aitken and Co., of Cranstoun-hill. The 
— of the Cesarea is 408 tons, and she makes up 100 
erths. 

ConTINENTAL Iron TrApE.—Messrs. William Bird and 
Co.’s Circular reports an order placed in France for 20,000 tons 
of iron sleepers for a new system of permanent way. One 
Belgian house has a Dutch order for plates sufficient to keep its 
mills full for twelve months. As for the Belgian makers receiv- 
ing large quantities of pig iron from the north of England, it 
is now found that but 397 tons were thus exported in Sevens. 
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LOCOMOTIVE FOR THE LIEGEOIS-LIMBOURGOIS AND CENTRAL RAILWAYS OF BELGIUM. 


DESIGNED BY M. MESMER, AND CONSTRUCTED AT GRAFFENSTADEN, 
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TuE locomotive of which we give an engraving above is one 
of a class of engines designed by M. Mesmer, and built at 
Graffenstaden for the Libourn-Bergerae Railway, a short line 
which was to be constructed near Bordeaux. As, however, that 
railway was not proceeded with, the engines were sold by the 
makers, some tothe Central Belgian and others to the Liegeois- 
Limbourgois Railway, and on these lines they are now at work. 
As will be seen by our engravings, the engine is an outside- 
cylinder four-coupled engine, with all the axles arranged under 
the barrel of the boiler, and it resembles in many points some 
engines designed at Creusot for the Northern Railway of Spain, 
of which engines some were made at Graffenstaden. The cylin- 
ders are 153 in. in diameter, with 22 in. stroke, and tiiey are placed 
horizontally, their centres being 6 ft. 1}in. apart transversely. 
The ports are 11Zin. long, the steam-ports being 1y; in. and the 
exhaust: ports 2§ in. wide, and the slide valves, which have a 
stroke of 4,5; in. in full gear, have 17; in. outside and 2, in. in- 
side lap. The valve gear is external, the eccentric pins, which 
are substituted for eccentrics, being carried by overhung crank- 
arms on the driving-crank pins. 

The coupled wheels are 4 ft. 1lin. and the leading wheels 
3 ft. 7% in.in diameter, and the total wheel base is 10 ft. 10 in., 
the spaces between the centres of the leading and driving and 
the driving and trailing wheels being equal. The axles are 
53§ in. in diameter at the middle and 6} in. at the journals, the 
latter being 7 in. long ; and the springs are all arranged above the 
axle-boxes, each spring being 2 ft. 9Z in. span, and being com- 
posed of eleven plates, each 34 in. by}in. The frames have 
the hornplates formed solid with them, and they are 1 in. thick 
by 104 in. deep forthe greater part of their length. 

The firebox casing is 4ft. 74 in. long by 4 ft. 1} in. wide out- 
side, and the firebox 4 ft. Lin. long, with a width of 3 ft. 3 in., 
the area of the firegrate being 13} square feet. The crown of 
the firebox is 4ft. 11in. above the grate. The barrel of the 
boiler is 12 ft. 8g in. long by 4ft. in diameter, and its centre 
line is 6 ft. 14 in. above the rails. It contains 150 tubes, 14 in. 
diameter and 13 ft. 2in. long, the external tube surface being 
1034 square feet, the firebox surface 79 square feet, and the 
total heating surface 1113 square feet. The boiler is worked at 
a pressure of 103 lb. per square inch. 

The weight of the engine when empty is 22 tons 2 ewt., and 
that when loaded is 25 tons 6 cwt., this latter weight being 
distributed as follows: on leading wheels 7 tons 12 ecwt., on 
driving wheels 8 tons 17 cwt., and on trailing wheels 8 tons 17 
cwt., the weight available for adhesion being thus 17 tons 14 
cwt. 

The engine is furnished with a four-wheel tender, carrying 
990 gallons of water and about 14 tons of fuel. This tender 
has iron frames 11 in. deep by 4in. thick, and the wheels are 
3 ft. 8 in. in diameter, and are 6 ft. 11in. apart from centre to 
centre. The weight of the tender, empty, is 7 tons 7 cwt. 








GREAT EASTERN RatLway.—A committee of the House of 
Commons has sanctioned an application made by this company 
for powers to run steamers from Harwich to Harlingen and 
Geestemunde. Cattle traffic is the principal source of revenue 
relied on. 

Gas 1n Paris.—The dividend of the Parisian Company for 
lighting and heating by gas amounted for 1866 to no less 
than 22 per cent., yet the revenue of the company is still 
increasing, the advance in the first two months of this year 
— 8.91 per cent., as compared with the corresponding period 
of 1866. 





ROBINSON’S WORKS, ROCHDALE. 


SexF-actinG tools for working wood are of a com- 
paratively modern existence. They have been, in 
many important instances, originated in America 
and brought to this country, where they have under- 
gone a complete reconstruction and alteration of de- 
sign, their main principles and mode of action being 
preserved, but the framework and gearing of the ma- 
chines have received a certain amount of strength and 
solidity which, as a rule, was not to be found in the 
original tools imported from America. The circum- 
stances which are most favourable to the invention 
and employment of wood-working machinery are 
cheap wood and dear labour. The power of pro- 
duction of wood-working machinery, and the speed 
with which machine-work is completed in this branch 
of industry, have no equal in practical mechanics. 
The application of this class of machines in Europe, 
and in this country particularly, is rapidly increasing ; 
and although the construction of wood-working 
machines is carried on by a very limited number of 
firms only, the trade is a growing and important one as 
a whole. Amongst the largest works in this branch, as 
far as this country is concerned, are those of Messrs. 
Thomas Robinson and Son, in Rochdale; they consist 
of two distinct and separate establishments working 
in connexion with each other, viz., a machine-making 
shop for the production of wood-working machines, 
and a wood-cutting establishment, employing the 
machines of Messrs. Robinson and Son’s own make 
for the production of mouldings, window-frames, doors, 
and other articles of wood required principally in the 
building trade. The latter branch of industry was 
the original trade carried on by this firm, and the con- 
struction of machines for wood-working followed 
gradually, just as the experience with regard to the 
requirements of the wood-cutter’s operations suggested 
the application, improvement, or invention of a special 
tool for a certain kind of work. In 1862 Messrs. 
Robinson and Son exhibited a very complete set of 
their tools, and since that time their works have been 
extended at a very rapid rate. The present machine- 
shop consists of seven spans of buildings covering a 
space of 300ft. in length and about 100ft. in 
width. It is fitted out with a selection of tools 
from some of the best English makers, viz., Messrs. 
Whitworth and Co., P. Fairbairn and Co., Hulse 
and Co., and others. These machines are em- 
ployed in the construction of wood-working machines 
up to the largest sizes known at present, and of steam- 
engines principally destined to work this machinery, 
but occasionally for different purposes also. There is, 
for instance, at present, a pair of horizontal high- 





pressure engines for working a rolling mill in course 
of construction at Messrs. Robinson’s works. The 
foundry, forge, smithy, and other shops are laid out in 
one long building parallel to the line of buildings which 
form the machine-shop, and separated from the latter 
by an open yard, destined for internal locomotion. 
Among the various types of machines made by this 
firm, there are some deserving a short notice, as dis- 
tinct. specialities, viz., a veneer knife-machine, in- 
vented by Mr. Howes, of which we give drawings 
in our present number; a timber-frame driven from 
a steam-cylinder overhead by direct action, and with- 
out the intervention of rotating shafts; and the patent 
moulding-machine for straight mouldings, and another 
machine for moulding irregular shapes. The wood- 
cutting works employ six patent moulding-machines, 
which are all in constant operation. The mouldings 
are kept in stock, by this firm, in a great variety of 
forms, and in quantities exceeding a total of 800,000 ft. 
lengths of mouldings. The whole establishment employs 
about 500 workmen. Each type of machines made in the 
one department of these works is put in operation and 
employed in regular practice in the other department, so 
that the constant employment of their own machines 
shows to the makers any defects or difficulties arising 
in practice, and suggests the improvements which may 
be required for overcoming the difficulties. It is in 
this manner that the wood-working establishment 
serves as an experimenting shop on a very large scale 
for the tool-making branch, while the latter is made 
use of as the tool-making and repairing works for the 
first. Messrs. Robinson and Son have recently com- 
menced the manufacture of Hugon’s patent gas-engines, 
of which we may probably give further particulars at 
some future occasion. 








Forrign Mecuanicat Inpustry.—The Cockerill Com- 
pany has received an order for an iron bridge of large size for a 
Russian line. Messrs. Gouin and Co., of Paris, have contracted 
for the establishment of the foundations of a viaduct over the 
Durance, at or near Oagon. M. Amel, director of the Voulte 
works, is understood to have contracted for the ironwork. The 
value of the ironwork sent out from Europe last year for the 
Dutch-Indian railways is computed at 90,000. ; as the lines are 
still unfinished, further plant will, of course, be required. 

WESTERN OF France Rattway.—The dividend of this con- 
cern for 1866 has been fixed at 7 per cent. It appears that the 
directors are continuing the fish-jointing of the old links. It 
has been found necessary to repair the Breval tunnel at a cost 
of 20.0002. in consequence of its having been injuriously affected 
y water oozing through the damp soil in which it is pierced. 

he work of repair was effected at first without stopping the 
trains, but, in consequence of a slip which took place, it was 
found necessary to make a temporary deviation above the tunnel, 
which is now considered to have been brought into a satisfactory 
state of solidity and durability. 
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HOW TO CARRY OUT RAILWAYS 
IN INDIA. 


Arreapy lines of railway have been completed, or 
are in progress, connecting Moultan with Calcutta, 
Calcutta with Bombay, and Bombay with Madras. 
There are also’a few other railways not connected with 
these main lines; but the general internal communica- 
tions of India are so defective that it is often difficult 
to get access to the railways from the surrounding dis- 
tricts, and great numbers of branch railways must be 
constructed before the existing impediments to inter- 
course can be effectually removed. The area over 
which these feeding lines lass to be spread is so enor- 
mous that a very economical method of construction 
must be adopted to make their construction possible at 
all; and we shall here briefly point out the mode of 
procedure which, in our judgment, should be adopted. 

First, then, the officer in each district of each pre- 
sidency should be desired to send in a list of the lines 
of railway which it would be advisable, in his judg- 
ment, to construct in his distriet, and the grounds on 
which he rests his conviction of their importance. 
These schemes should then be examined and reported 
upon by proper officers deputed hy each:presideney for 
this duty ; andythey should be classed in. the order.of 
their importange, and any others should: be added 
which there ig reason to believe would be. valuable. 
The different lines being decided upon, they should be 
marked out and cleared, and formed into a cuteha or 
mere naturalswoad without metalling; and ditches 
shouldbe dug to carry off the water, and several rows 
of trees should be planted on each side of the road, 
and topes or elymps at intervals to afford a resting- 
place for travellers, and to give shade. ‘To do all this 
would cost yery little money, and it should be done 
promptly and simultaneously all over the country, from 
Ceylon to the Himalaya. 

‘This done, the next thing should be to determine 
which of these roads should be metalled, and kunker 
or other suitable metalling should be applied to some 
of the more important of them, and bridges built over 
the less important streams, All this should be done 
by the Government, and it is all they should under- 
take. 

In course of time sufficient traffic would be nursed 
up to make it advisable to convert the road into a 
cheap railway, and this should be done by private en- 
terprise, the Government giving to the railway com- 
pany the road already formed to lay the rails upon, and 
also the trees upon each side, some of the rows of 
which would be cut down for sleepers and other rail- 
way works, but at least two rows should be left stand- 
ing on each side to afford shade to passengers travel- 
ling on foot. A yearly contribution should also be 
given. by the Government to the railway company for 
a limited number of years, and this sum should be so 
adjusted to the difficulties of construction, the pro- 
spects of traflic, and the political importance of the 
line, as to constitute an adequate inducement to private 
enterprise to embark in the undertaking. Guarantees 
are cbjcctionahle on many grounds. They take away 
all motive for energy and economy, and strangle pro- 
gress and adventure by the endless checks and friction 
they interpose. At the same time such stringent regu- 
lations should be enforced respecting the issue of 
debentures, of Lloyds’ bonds, and other similar opera- 
tions, as will absolutely prevent any Indian ‘mat 
company from falling into the irregularities which in 
Englan have become interwoven with the system. 

But it will be asked why, if Government undertakes 
to do all this, should it seek the intervention of com- 
panies at all, instead of itself making any line it wished 
for, complete in all its parts? First, because past 
experience of public works in India, and especially if 
of such a character as requires the aid of ieteun 
skill for their successful prosecution, has shown coun- 
clusively that the Government cannot execute such 
works so cheaply or so well as private enterprise can 
do; and second, because the saihuays have not merely 
to be made, but to be worked—a duty for which the 
Government would be wholly unequal, seeing that 
the administration of the post office and the tele- 
graphs, which is far easier, is of so inefficient a cha- 
racter as to be areproach to any country with the 
smallest pretensions to civilisation. Since then it is 
indispensable that railway companies should be called 
into existence to work the lines, the same machinery 
would be available for the execution of such works of 
difficulty and skill as it is found that private enter- 
prise can most successfully perform. The Govern- 
ment possesses a large army of officials spread all over 
India, who would be quite competent to supervise 
such easy tasks as the planting of trees, the digging 


of ditches, and even the construction of culverts and | 
i 





bridges over small streams, according to one or other 
of the prescribed formule with which they should 
be provided, which best suited the particular locality. 
But no works requiring special skill should be at- 
tempted by the Government, simply because its officers 
do not possess the requisite qualifications to con- 
struct them iu the best and cheapest manner; and 
instead of the Government attempting to procure 
this skill by a new organisation, it would in every 
way be better to induce private enterprise to supply it 
under certain definite conditions which excluded the 
Government from all risk. The construction of impor- 
tant bridges upon any line of road should therefore be 
postponed until the road was handed over to a com- 
pany to transform into a railway, and by the railway 
company, the great bridges and all other difficult works 
waa be constructed under the direction of the best 
engineering talent which England could supply. 

There is one great engine of internal improvement 
in India which the Government has hitherto neglected 
to put into operation—éhe army, both*European and 
native. We have 70,000 English soldiers in India, 
and more than twice that number of native soldiers. 
And what might not such an array of able-bodied: men 
effect, if their energies were direeted’ to works of 
public improvement? It has heretofore heen main- 
tained that English labourers or artificers were. unable 
to work in the climate of India without being stricken 
down by, sickness. But this has mow been proved to 
be only one of the old: East India Company heresies, 
promulgated withthe object of keeping. Englishmen 
out of England altogether. Some years ago Mr. 
Bourne carried out sixty workmen to Kurrachee, 
chiefly rivetters, iron shipbuilders, and also some 
labourers,*who worked there whether in doors or out, 
and during the very same hours during which they had 
worked in England, and the men were sensible of no 
inconvenience, though many of them remained in the 
country for several years. The servants of the East 
India Company, however, looked upon this as a 
monstrous Innovation, and endeavoured to dissuade 
the men from complying with the terms of their 
agreement, which was to work during the same hours 
in one country as in the other. This counsel was, | 
however, rejected, and the men performed without 
difficulty what they had undertaken. Elsewhere, also, 
the old theory on this subject has been exploded, and 
occasional Englishmen will now be found working in all 
parts of India with nearly the same freedom and 
assiduity with which they work at home. The English | 
soldiers resident in India would feel any occupation a 
relief from the inaction and monotony in which their 
lives are rusting away. Lord Strathnairn, when com- | 
mander-in-chief, established regimental workshops as a 
palliation of the evil, and they have no doubt been | 
most useful. Butthe proper function of the army is | 
to devote themselves, during times of peace, to the | 
construction of works of communication, as General 
Wade and his army did after the rebellion in the High- 
lands of Scotland in 1745 with so much public ad-| 
vantage. There is no difficulty in conceiving what 
enormous advances might be made in a short time in 
ameliorating the internal communications of India, 
if the civil officers, from the commissioner or col- 
lector down to the native jusseldar, were to be 
stimulated into activity in the construction of roads 
of the cheapest possible character, of which merely 
the surface obstructions would be cleared away, and ; 
ditches dug at the side, and trees planted. In many 
parts of India the young trees would require to be | 
regularly watered until their roots had struck to such { 
a depth as to draw moisture from the arid soil. It | 
would generally be easy by arrangement with the occu- 
piers of land on each side to get them to under- | 
take this duty by a small abatement of their land 
tax, making them responsible for the maintenance 
and restoration of the trees, which should be pitched | 
at regular distances, so that the absence of one of | 
them would be immediately perceived. Of course, | 
the ditches would be so dug as to be available for 
the irrigation of the trees as well as for the drainage 
of the road, and it would only be in rugged or 
mountainous districts where any individual watering 
would be necessary—which, however, would be re- 
—_ in such districts only to a limited extent, as 
the rain falls more largely in those situations. 

But it may be objected, in America, which in many | 
of the circumstances of its natural features and re- 
quirements very much resembles England, a railway is 
conducted at once into a new tract of country without 
the preliminary formation of a road, and why should that 
process be more necessary in the one country than in the 
other? We answer, first, because the American lines 
are generally carried either through forests or through 
tracts of well-wooded country, where abundant supplies | 








| has necessarily been large. 


' the plains, the wood is cut u 


of timber may be obtained on the spot for all necessary 
railway works, whereas India presents totally different 
conditions, being in most localities very bare of wood, 
and the cheapest course is therefore to plant the trees 
where we shall afterwards have to use them. Trees 
grow up so rapidly in India that the time consumed 
by this mode of procedure will, in the great majority 
of cases, constitute no valid reason against its adoption. 
In ten years or less trees will grow up to a sufficient 
size to be available for railway uses. Whereas the 
Fast Indian Railway has taken twenty years to con- 
struct. The second reason for the adoption of the 
course we: recommend is that the vitality of India is 
not so great as those of America, and cities do not 
grow up in the same way by magic in the woods, and 
the traffic on any line of communication may be ex- 
pected to take a longer time to reach a point that would 
remunerate a railway. Then when a railway has to be 
made in India, European skill has to be imported to 
conduct the necessary operations ; whereas in America; 
this skill is indigenous, and is therefore more cheaply 
obtainable. . A road may be very useful, although’there 
are a good number of unbridged rivers upon it... But 
railway inyglves the necessity that there shall not be 
frequent breaks from this cause, else its superior ad- 
vantages are lost to a great extent. In America there 
is ally.the timber on the spot to build timber 
brithges, and;also the skill necessary to construct 
them. ». But in India there is neither the one nor the 
other. Hence .the.,first indication in Jndia;is-te 
smoothen. the. surface-of the ground in the lines in 
which it is intended,railways shall. hereafter run, and: 
to plant rows oftrees.on; both sides of the unmetalled 
roads: thus, formed. Even if these roads should 
never be converted into railways, they will nevertheless 
be most valuable as roads. But. they would further 
nurse up the traffic, and grow tle timber required 
by a railway, so. as to make the construction of a 
railway easy when the time for taking that step 
has arrived. Weare aware that iron sleepers have been 
found to be more economical for Indian lines than 
creosoted sleepers of wood, and this rule may still 
continue to hold in some situations, and especially 
near the great seaports. Nevertheless, this fact 
does notin any way impugn the justice of the views 
we have here endeavoured to enforce. Heretofore the 


{the comparison has been made either with wooden 
| sleepers brought from England, or brought from other 


parts of India, often in carts over bad roads 
and through long distances, and in each case the cost 
On the Moultan line, for 
example, most of the sleepers consist of the Himalayan 
pine, which is cut down upon the steep mountain 
slopes which overhang the Chenaub or some other of 
the Punjaub rivers; and such is the impetuosity of the 
streams by which it is floated down that, as a general 
rule, each tree has to be cut into short junks to pre- 


|vent it from being dashed in pieces in descending 
‘through the rapids or over the waterfalls which it 


has to encounter. At Wuzeerabad, Seaikote, or some 
other convenient point where the river has entered 
into sleepers or other 
articles; and in the case of the Punjaub line the 
sleepers had to be brought in country earts from Seal- 


| kote or Wuzeerabad to Lahore, necessarily at a very 
| heavy expense. 
| obtained and that of iron sleepers from England the 


Between the cost of sleepers so 


difference in cost may not be great. But this circum- 


| stance in no way invalidates the authority of our re- 


commendation that an Indian railway should, as far 
as possible, be grown upon the spot, and by adopting 
Dr. Boucherie’s process, whereby preservative liquids 
are introduced into the live tree before it is felled, a 
greatly increased durability in the timber will be ob- 
tained. 

In many parts of India the difficulty of constructing 
railways is increased by the line in which they must 
run being one which intersects the line of drainage of 
the country, and many rivers have thus to be bridged, 
and adequate means have to be provided for carrying 
the surface water under the railway without inter- 
ference with the traffic. The line of road which con- 
nects Lahore with Peshawur is an example of such 
intersection ; for not only have most of the great rivers 
of the Punjaub to be crossed, but adequate escaping 
area for the passage of the surface water which re- 
sults from heayy rains has to be provided. This road 
is carried on a bund or embankment raised a few feet 
above the surface of the country forits wliole distance, 
and culverts have been introduced at intervals for 
transmitting the water which was intercepted by the 
embankment tothe lower side of it, where free escape 
was given. But im practice it was found that these 
culverts were not nearly large or numerous enough, 
and great gaps were again and again made in the em- 
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bankment by the water forcing itself through or over it, 
and, after these breaches had been again and again 
made good without avail, permanent gaps were left in it, 
which gaps, indry weather, constitute an undulating con- 
tinuation of the road, and in wet weather transmit such 
considerable streams, that in some of them passengers 
have been carried away by the current, and saved with 
difficulty from being drowned. Inall cases where a 
railway is carried through such a country, much of it 
should be carried upon trestles, which will afford abun- 
dant waterway for the passage of the water; and, 
although these trestles will, after a time, wear out or 
rot, yet, before that time arrives, the railway traffic 
will in all probability have so far increased as to afford 
funds for the construction of more permanent works, 
by which time, also, adequate experienc will have been 
obtained of the minimum amount of water-way which 
can be safely given. For'these trestles, the trees that 
we propose should be planted will furnish suitable 
materials ; and if our recommendations are confessedly 
appropriate, the great indication to be fulfilled is that 
ss shall not be lost needlessly in carrying them into 
effect. 








INDIAN IRON AND STEEL 
COMPANY.—L. 

Tue attempt to manufacture iron in India by the 
aid of European agency and capital was first made 
in the Madras Presidency under the following cireum- 
stances: Mr. J. M. Heath, a member of the East 
India Company’s Civil Service in India, as far back as 
the year 1824, became acquainted with the great 
abundance of iron ore existing throughout the terri- 
tories of the Madras Presidency, and seeing the in- 
efficient manner in which it was worked by the native 
smelters, and probably having also an eye to the large 
profits that might accrue from the introduction of an 
improved system of manufacture, he determined on 
making the attempt. Supposing the venture to have 
turned out successful, his example would no doubt 
have brought competitors into the field; but, in order 
to secure himself from all competition, Mr. Heath, on 
making known his wishes to the Government, requested 
amongst other concessions, that, considering the pecu- 
liar difficulties and expenses attendant on the enter- 
prise, the exclusive privilege of establishing ironworks 
on the European model in any part of India might be 
conferred on him during the remaining term of the 
Company’s charter. ‘This application was supported 
by the Governments of Madras and Bombay, but not 
by the Supreme Government. On the matter being 
referred home, the East India Company authorised 
the conferring upon Mr. Heath, in the event of his 
prosecuting the undertaking, a lease for the remainder 
of the Company’s charter (in the event of his so long 
continuing the manufacture of iron on the European 
plan) of the right of cutting fuel on circar waste 
land, and raising ore at those mines at which he might 
erect works, and authority to rent land producing the 
materials for his manufacture, from zemindars, poli- 
gars, and other landholders. This was afterwards 
altered to an exclusive privilege of manufacturing iron 
on the European plan, during the remainder of the 
Company’s charter, in the territories under the Madras 
Presidency. Accordingly Mr. Heath resigned his ap- 
pointment in India, and returned to England for the 
purpose of procuring information relative to the 
manufacture of iron, and machinery, for which pur- 
pose he was obliged to obtain pecuniary assistance 
from a commercial house in Calcutta. Mr. Heath re- 
turned to India in 1230, and was proceeding in the 
erection of his machinery and works when commer- 
cial difficulties prevented his supporters from con- 
tinuing their advances. He then applied to Government 
for support, to enable him to prosecute his manufacture 
of iron, to whom he was shortly indebted for the sum of 
21,100/. ; and in the mean time the Company’s charter 
expired, and with it the privileges that were granted 
to Mr. Heath, before he had been able to derive any 
advantage from them; but his earnest entreaties for 
further support led to the appointment of a committee, 
in 1833, to investigate lis claims and to report on the 
propriety of conferring upon him additional privileges 
and assistance, which Ted to the Government making 
further advances to Mr. Heath of 36,000/., as the only 
chance of recovering the previous amount, ‘and of 
enabling him to prosecute his plans. Part of this last 
named sum went to pay off Mr. Heath’s debts; but 
about this time several other gentlemen joined in the 
speculation, anditook shares to the value of 16,0007. 

In 1834 a lease was granted to Mr. Heath on behalf 
of the Indian Iron.Company (commonly known by the 
name of the Porto Novo Iron Company), giving him 





the exclusive privilege of raising iron ores within the 
districts of Salem, Coimbatore, South Arcot, Malabar, 
and Canara, and of exporting the same therefrom, 
saving the existing rights of the natives, fora period of 
twenty-one years, and also a similar lease giving to him 
theprivilege of cutting fuel from the Government jungles 
in certain talooks of Tanjore, Trichinopoly, and South 
Arcot. With reference to the mining leases for Mala- 
bar and Canara, a proviso was introduced to the effect 
that unless a blast-furnace on the European plan shoula 
be erected, and not less than 500 tons of pig iron be 
manufactured in the course of any one year, within 
five years from the date of the lease, then the lease 
should be void and of no effect. With respect to the 
iron manufactured, it was decided that a royalty should 
be paid to Government, at the following rates on each 
ton of pig iron, viz. : 
For the first five years ses ace 
From the 6th to the 10th year, inclusive 
From the 11th to the 15th year, inclusive 
From the 16th to the 21st year, inclusive 
For any further period of 21 years, if the 
lease should be renewed . oe 


Free. 

1 rupee per ton. 
1§ rupee per ton. 
2 rupees per ton. 


3 rupees per ton. 


A grant of certain parcels of ground at Porto Novo 
was made by Government to the company, on which 
they established their first furnaces; and in 1836, in 
consequence of an intimation that they were pre- 
pared to undertake orders, the Military Board was 
directed to obtain from them any articles that might 
be required for the public service, when the prices de- 
manded were not higher than those asked for the best 
materials and workmanship elsewhere. Success was 
not yet destined to smile upon this enterprise, for in 
the following year the company again got into pecuni- 
ary difficulties, and although they had by this time 
demonstrated practically the perfect feasibilit y of their 
undertaking, their capital was all exhausted, and they 
languished in a state of extreme embarrassment. In 
this dilemma an appeal was again made to Government 
for pecuniary assistance, which this time was granted in 
the shape of money advances at the rate of 6/. per ton 
upon any quantity of pig iron which the works might 
produce to the limit of 38 tons per week, for which 
the company was to defray all expenses attending the 
transport of the iron to Madras, and on its arrival 
there to provide for its shipment to London. ‘This 
iron was all consigned to the company’s own agent in 
England, who was required to give security for its 
value to the East India Company. On arrival it was 
found that the form in which the iron was sent home 
rendered it quite unsaleable; and the experiments 
made with a view to bring it into a form fit for the 
market were attended with most unsatisfactory results. 
The cause of this disappointment was easily explained. 
At the establishment for the manufacture of iron in 
India the subject was new to most of the workmen, 
and the material entirely so to all of them, including 
the Europeans. ‘The proper method of converting 
the pig iron into malleable iron had to be worked out 
by repeated and varied experiments; and the conse- 
quence was that a large proportion of the first-made 
malleable iron turned out of very inferior quality, this 
inferiority depending not on any intrinsic defect in the 
material itself, but on its having been insufficiently 
worked, and consequently containing impurities. The 
form, moreover, of blooms in which the iron was sent 
horne was not such as could) be used by the steel 
workers, without going through another operation. 

In consequence of all this, and in order to force a 
market for their iron, the country started works of 
their own in this country, and we find that, in Novem- 
ber, 1838, at the Indian Steelworks, Thames Bank, 
Chelsea, steel of all kinds was manufactured from the 
Indian iron, and it was brought to the notice of the 
East India Company that files and steel tools of all 
descriptions, as well as iron and steel for fire and other 
kinds of arms, could be made up in any quantity, and 
of the highest quality. The works at Porto Novo 
were also being conducted more successfully, and the 
were now capable of supplying cast-iron work of-all 
kinds and to any extent. Several orders from: the 
Governments of Madras and Bombay had already been 
executed at them, amongst which was one for 1200 
iron ploughs of a new pattern, recently introduced from 
America; sugar and oil mills of a simple construction 
were also in course of construction, and if was boasted 
that there was no description of cast-iron work which 
could not be executed at Porto Novo upon terms that 
would bear comparison with those of English manufac- 
ture. Notwithstanding all the promising rances of 
success, the want of capital, and, we doubtinot, the want 
of proper experience for working the ores, still led to 
disappointment on the part of the proprietors. 

In 1837 a second committee: was appointed. to in- 


vestigate the company’s position, and from their report 
we find that at that date the works consisted (besides 
the various buildings for the accommodation of the 
managing directors, European artificers, &c.) of a 
foundry containing four smelting furnaces, with two 
steam+engines of 12 and 16 horse power, and blowin 

apparatus attached to each engine, boilers, &c., an 

an extensive casting-house, with a powerful crane and 
other apparatus. ‘The whole of these works were in the 
most complete order, and perfectly efficient for making 
pig iron and castings of all kinds. Secondly, there 
was a forge, containing two hammers of four tons 
weight, and one tilt worked by a steam-engine of 25 
horse power, five puddling-furnaces, and eight refineries 
for converting pig into malleable iron, blowing ap- 
paratus for the refineries, and other appendages, all in 
complete order. Thirdly, the buildings for a rolling- 
mill had been in part constructed, and most of the ap- 
paratus was on the spot, including a steam-engine of 
35 horse power. Fourthly, a range of small furnaces 
for making malleable iron by another process, but 
they were not completed with blowing apparatus. 
There were, besides the above, a 6 horse power steam- 
engine, model-makers’ and blacksmiths’ shops, charcoal 
and other godowns, walled enclosure for one, and a 
variety of other buildings, apparatus, and materials. 
The sums entered in the accounts as having been ex- 
pended on these works amounted to 2,61,410-5 rupees. 

With regard to the system upon which the works 
had been conducted, the committee remarked as 
follows :—‘* We cannot avoid giving it as our opinion on 
“these arrangements, that had an engineer of education, 
“capacity, and experience been obtained at the very 
“ first, the present embarrassed state of the company’s 
“ affairs would not have been experienced. This most 
“clearly appears to us to have been the main cause of 
“by much the greater part of the delays and difficulties 
“that have been experienced. We cannot think that 
‘any person connected with the work for the first years 
“ was at all competent in point of mechanical knowledge 
“to conduct such extensive operations, much less to 
“plan the works and machinery, and encounter the 
“ difficulties of first establishing a manufactory contain- 
“ing much powerful and complicated machinery. ‘The 
“‘nersons in immediate charge of the machinery at 
** Porto Novo appear to have been not educated men, 
* but merely working artificers.” The committee then 
pointed out no less than ten causes of failure, most of 
which appear to have arisen from the want of a proper 
aaoulelige of the subject by the parties conducting 
the concern; but they expressed a decided opinion 
that the feasibility of the undertaking had been estab- 
lished, and thought that it was well deserving of the 
continued support of Government. 

By this time the debt to Government, together with 
the accumulated interest thereon, had amounted to 
5,71,000 rupees ; and in order not to risk the loss of 
so large a sum, and to give the Indian Iron and Steel 
Company another chance of success, the leases re- 
garding ores and fuel were extended five years, and 
all claim for interest on their debt was relinquished 
for a similar period ; the company was exempted from 
payment of rent on lands and royalties, on ores or 
mines, and a remission of all export and import duties 
kwas made to them, both for a second period of five 
years ; and, in addition, the Government continued to 
make them advances at the rate of 6/. per ton on all 
iron forwarded to Madras. In accordance with the 
above concessions, fresh leases were signed on 31st 
August, 1841, giving the company certain rights and 
privileges for a period of nineteen years, commencing 
from the 1st January, 1841. 

After this date the Indian Iron Company failed very 
often in forwarding to Madras the.full amount of iron 
for which they had received advances. The company 
now commenced making bar iron in India, and in the 
early part of 1848 they undertook a contract for the 
supply of 2000 cast-iron pipes and 8000 screws and 
nuts for the Madras Waterworks; but owing to the 
silting up of certain canals ,by means of which they 
were in the habit of conveying fuel to their works, the 
furnaces had to’be blown out in the: middle of July of 
that year, for want of fuel, detained by the stoppage of 
the navigation, and they were consequently unable to 
fulfil their contract to deliver pipes at the rate of 300 
monthly. A resort was then had to carts for the 
carriage of chareoal, and the works opened again in 
October following. 

In addition to, the works at Porto Novo, the com- 


pany also established works at Beypore for the purpose 
of using the oressobtained from Canara.and Malabar ; 


whilst the Porte. Novo works were fed by the ores 
found in Salem:and South Arcot, the largest quantity 
being obtained ftom:the former district. 
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Fic. 3. Paris and Orleans Railway. 
Cail and Co, Cyl. 163” x22”, coupled wheels 5’ 11” diameter. 


Fra, 12, Vaessen. Coupled wheels 4’ 8” diameter. 
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Fic. 2. Paris and Orleans Railway. Cyl. 19:3” x2 





Via. 11. Seraing. Cyl. 17 ‘x 22’’, coupled wheels 6’ 7°’ diameter. 


Fia, 5. Creusot. Cyl. 174" x 
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aris, Lyons, and Mediterranean, Cyl., 1( #2” x24” 
coupled wheels 5’ 11” diameter. 
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Fig, 10, Graffenstaden. Cyl. 17/24’, wheels 5’ 6” di uneter. 
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LOCOMOTIVES AT THE PARIS EXHIBITION. 
Durine the past few weeks we have, from time to time, pub- 
lished particulars of the locomotives sent to the Paris Exhibition ; 
and now that that Exhibition has been opened, we have for 
convenience of reference arranged the principal dimensions of 
these engines in a tabular form, and have given them with 
diagrams ou the two preceding pages. In the case of the en- 
gines themselves at the Exhibition, the fact of their being placed 
ou rails laid on the surface of the ground instead of being ar- 
ranged over pits, as they should Lave been, renders anything 
more than a superficial examination of them a work of some 
difficulty, and a thorough inspection of them impossible. 
Enough, however, can be seen to show that the engines of our 
leading English makers exceed in the excellence of their propor- 
tions and the beauty of their finish any of the locomotives ex- 
hibited by Continental firms, although in many of the latter, as, 
for instance, in Borsig’s engine, the workmanship is excellent. 
In the case of the Ameri¢an engine sent by the Grant Locomo- 
tive Works, New Jersey, the finish is quite equal to anything 
sent from England, and indeed this engine has a far greater 
amount of “ bright work” about it than any ether locomotive in 
the Exhibition, even the frame bars being got up bright, whilst 
the cylinder ends have polished brass caps, and the boiler lag- 
ging is covered with plates of polished German silver. We shall, 
however, have more to say of this engine on a future occasion. 

A great proportion of the engines exhibited are provided with 
“cabs” for the protection of the driver, the most ornamental of 
these cabs being the one with which the American engine is 
provided. This cab, like that on American engines generally, is 
of wood, and is well provided with windows at the sides and 
front; but on the English and Continental engines most of the 
cabs are of iron, either wholly or in part. We consider, how- 
ever, that the cabs wholly of iron are scarcely so comfortable for 
the men as the wooden structures. 

Amoogst the details worthy of especial notice, we may men- 
tion the screw reversing gear applied to Messrs. Stephenson’s 
engine. This gear is such that the valve-motion may be 
reversed either by the screw or by a lever, the former 
acting as a catchplate for the detent of the latter. 
In order to enable it to do this, the screw increases 
in diameter towards the middle of its length, its outline being 
curved to an arc of a circle struck with a radius equal to the 
distance between the bottom centre on which the reversing 
lever vibrates and the upper side of the screw, which is placed 
with its centre line horizontal. The screw has the thread cut 
to an uniform pitch throughout its whole length. Several other 
engines in the Exhibition are also fitted with combined lever 
and screw reversing gears; but in these the detent handle of 
the lever is made to lift a half-nut from the serew laterally, 
and the arrangement is far from being as neat as that applied to 
Messrs. Stephenson’s engine. Messrs. Kitson’s engine has screw- 
reversing gear of the form which we illustrated last week, and 
a similar gear is fitted to the engine of the Paris, Lyons, and 
Mediterranean Company, the handle for moving the catch being, 
however, in this case made small, and being formed so as to 
fold down against the face of the wheel when the catch is clear 
of the notches; and another fixed handle being inserted in the 
rim of the wheel for the purpose of turning the latter. ‘he Paris, 
Lyons, and Mediterranean Railway Company exhibit a specimen 
of this gear detached from the engine, and on the same stand 
they also show several other locomotive details as made by them. 
Amongst these are an axle-box made according to Mr. Chap- 
man’s patent, a strong form of injector, and a wrought-iron 
piston of a kind which is employed on all the engines of the 
Paris, Lyons, and Mediterranean line. This piston is formed of 
two plates welded fo a ring of channel-iron, which forms the 
distance piece between their edges. Each plate has a central 
boss forged on it, and these two bosses come together when 
the piston is welded up and form the boss into which the piston 
rod is serewed. ‘The packing rings are sprung into the channel 
of the channel-jron ring. 

The inside-cylinder express engine sent by the Lilleshall Com- 
pany is fitted with Allan’s straight-link motion and Ramsbot- 
tom’s safety-valves ; and the connecting rods have the straps at 
their large ends secured by bolts and dovetailed blocks, in the 
manner which used to be adopted by Messrs. Sharp, Stewart, 
and Co. In Messrs. Kitson’s engine the details are all carried 
out with particular neatness. The coupling rods are fitted with 
solid bushes on Mr. Ramsbottom’s plan, the sand-valves are 
moved by a treadle conveniently placed for the use of the 
driver, aid on the topof the firebox casing is placed a neat 
casting which carries the two whistles, the injector steam cocks, 
and the union for the pressure-gauge steam-pipe. The firebox 
is fitted with a brick arch and adeflector plate inside the fire- 
door, this latter being of the well-known Midland pattern. 

M. Sigl, of Vienna, exhibits two outside-cylinder engines, the 
one « six-wheeled engine with four-coupled wheels, and the 
other an eight-wheeled engine with all the wheels coupled. 
Both these engines have outside frames, the coupled axles, 
which have outside bearings, carrying overhung cranks of ex- 
ceedingly clumsy shape. All the axles of both engines are placed 
under the barrel of the boiler. In the eight-coupled engine the 
conuecting-rods are to be coupled to the crank-pins of the second 
pair of wheels from the front end, outside the coupling-rods; 
but on Monday last neither these wheels nor even the cylinders 
of the engine were in place. The springs of the three hind 
pairs of wheels are connected by compensating levers with 
equal arms, the amount of play. allowed to these levers being 
extremely limited; and all the axle-boxes, as well as those uf 
the coupled axles of the six-wheeled engine, are fitted with 
adjusting wedges. Both Mr. Sigl’s engines are fitted with 
Schau’s injectors, which we described and illustrated in the last 
volume of this journal, page 306, The eight-wheeled engine 
has a variable exhaust, and the sand-box is arranged at the 
front end under the smokebox. 

Of Mr. Krauss’s four-wheeled locomotive we gave the leading 
particulars last week, but we may mention here that in this 
engine a peculiar method of supporting the boiler has been 
adopted. At the front end the smokebox.tubeplate is fixed to 
the frames in the usual way, but the firebox, instead of being 
carried by slides resting on, the fraines, is bolted at the centre ot 
its front and back plates to transverse plate stays extending 





between the main frames of the engine. These transverse stay 
are of considerable depth, but of no great thickness, and, con 
sequently, although they keep the firebox steady, they readily 
yield to the longitudinal expansion of the boiler. 


SAFETY-VALVE SPRING-BALANCES. 

As usually applied to the safety-valves of locomotives and 
portable engines, the spring-balanee is directly connected to the 
safety-valve lever, and to a 
bracket on the boiler; and as 
the lever is raised by the 
opening of the valve for the 
escape of steam the tension 
of the spring of the spring- 
balance is increased, and the 
valve consequently loaded to 
a higher pressure than that 
to which the spring-balance 
was originally set. The rate 
at which this increase of pres- 
sure takes place depends upon 
the proportions of the lever, 
and the elasticity of the 
spring-balance, and although 
by employing a very elastic 
spring it may be reduced to a 
comparatively small amount, 
yet it is still objectionable, as 
it tends to impede the free 
action of the valve. In order 
to enable the spring-balance 
to exercise an uniform, or 
even a diminishing, pressure 
upon the valve as the latter 
rises from its seat, the 
German locomotive builders 
have for some years been in 
the habit of fitting the engines 
made by them with the ar- 
rangement of which we here- 
with give an engraving. Ac- 
cording to this plan the lower 
end of the spring-balance, C, 
is coupled by a link to a 
bracket, B, on the bviler in 
the usual way; but the upper % 
end, instead of being con-....... 7% a 
nected by a screw direct to : ‘ 
the safety-valve lever, A, is coupled to the latter by the ar- 
rangement of bell-crank lever and links which we shall pro- 
ceed to explain. ‘The serew, H, of the spring-balance is con- 
nected by a curved link, E, to the lower ends of the vertical arms 
of a pair of bell-cranks, D, the extremity of the other arms of 
these bell-cranks being coupled by the long link, G, to the 
bracket, B, on the boiler. The angles of the bell-cranks, D, are 
connected by another curved link, F, with the upper end of the 
spring-balance; and when the safefy-valve is resting on its seat 
the various parts of the arrangement hold. the relative positions 
shown in Figs. 1 and 2, the spring-balance exercising a direct pull 
on the lever through the links, E and F, the screw, H, and the 
vertical arms of the pair of bell-cranks. When the valve rises, how- 
ever, to allow of the escape of steam, the parts assume the posi- 
tions shown in Fig. 3, the pair of bell-cranks turning on the centre 
at the top of the link, G, and their vertical arms being thrown out- 
wards at the bottom. Under these circumstances it will be seen 
that the pull of the spring-balance upon the lever is diminished 
in the inverse proportion of the horizontal distances between the 
lower centre of the link, E, and the upper end of the link, G, 
and the; upper centres of the links, F and G, respectively, and 
by varying the proportions of the arms on the bell-crank, D, the 
extent to which the pull of the spring balance is so diminished 
can be readily adjusted. The arrangement, we believe, is found 
to work well, and we may mention here, that the principle on 
which it is constructed is precisely the same as that which has 
been adopted in the safety-valves, patented by Mr. William 
Naylor, of which valves a considerable number have been ap- 
plied to engines made in this country. 





Coat To Lonpon.—In the months of January, February, 
and March last, 1,637,257 tons of coal were brought to London. 
More than one-half now comes by rail. The arrivals by sea 
have fallen off 84,768 tons, as compared with the same period 
of last year, while the railways have gained 120,290 tons. 

Tue Great Tunnet Line.—The bill of the Buxton, Chapel- 
en-le-Frith, and Sheffield Railway, a line promoted by the 
London and North-Western, and to have two tunnels, one three 
and the other four miles long, in a total length of 24 miles, has 
passed the House of Commons on the third reading. 

Tue Merrorouis Gas Bitu.—Upwards of one hundred 
petitions were presented by as many members of the House of 
Commons on Monday evening, seventy-seven on Tuesday even- 
ing, and eighteen on Wednesday evening, against the Metropolis 
Gas Bill, for vesting the management of all the London gas 
companies in the Metropolitan Board of Works. 

Lonpon Cars.—At a late meeting of cabmen it was stated 
that the 2347 six-day cabs plying in the metropolis paid 
36,7612. 17s. duty, and the 3575 seven-day cabs 65,2431. 15s., 
while 57241. was yearly paid for licenses and 2100/. for badges, 
besides which the cab trafic regulation in the streets cost the 
public something like 14,0002 per annum, 

Tne Enoine Deivers.—The directors and the drivers on 
the North-Eastern line came to an amicable arrangement at the 
end of last week. The men are to work ten hours as a day’s 
work, and eight hours’ overtime is to count as a day. The 
maximum pay is to be 7s., and promotion is to rest with the 
superintendent. 

Our Exports.—By the Board of Trade returns for February 
the declared value of our exportutions shows a falling off of only 
669,9912, or about 4g per cent., from the large total of Feb- 
ruary, 1866, while over that of 1865 it presents an increase of 
27 per cent. The diminution is occasioned entirely by ; the 
lessened value of our shipments of cotton. 





BLOWING ENGINES FOR CUPOLAS. 


® Rotary fans are cheap in first cost, and convenient 
of application, but they are inferior in dynamic 
efficiency and in working economy to blowing engines 
in which the blast is directly compressed by a piston. 

Mr. H. C. Coulthard, of Blackburn, has kindly 
supplied us with the results of an experiment which 
he has been making during the last three months with 
a blowing engine having a 32in. cylinder and 2 ft. 
stroke, blowing a cupola 3 ft. in diameter at the 
tuyeres. The cupola is 14ft. 4in. high, the tuyeres 
being 2ft. Sin. above the floor. They are five in 
number, and 2} in. each indiameter. The blast passes 
through a large receiver, and is maintained at 13 lb. 
per square inch, equal to 4 ft. of water. The blowing 
engine, we may note, is fitted with Mr. Coulthard’s 
patent ball-valves, as illustrated in one of our early 
numbers, as also in Mr. Coulthard’s recent work. 

The cupola is lighted as usual, and charged up to 
the top. The tapping-hole is closed when the blowing 
begins, to prevent “ blowing through,” as this is at- 
tended with a considerable loss of blast and of heat. 

Mr. Coulthard informs us that the time of blowing 
before the iron begins to melt has never exceeded 
eight minutes, and, with a cast of from 4 to 5 tons, the 
average melting per hour has been 3 tons 15 cwt, 
although this rate has been exceeded. ‘Thus, in one 
east of 74 tons, 5 tons were run down in an hour, and 
at the highest heat. ‘The heat may be inferred when it 
is said that three “open sand” plates have been cast 
daily from one ladle, each plate 5 ft. long, 2 ft. 6 in. 
broad, and $ in. thick. 

The iron used is No. 4 and No. 5 pig only, without 
scrap. The pig is that of the Wigan Coal and Iron 
Company, and is made at Kirkless Hall. It produces, 
when thus melted, the smallest machinery castings, 
without defect, such castings having heretofore been 
made only from Scotch iron and scrap. 

Mr. Coulthard informs us that the consumption of 
coke, which, of course, varies, averages but 1) ewt. 
per ton of iron, melted in small and large casts. The 
iron, too, appears to be improved in quality, as shown 
by repeated testings. These tests were made upon 
bars placed upon 3ft. supports, some of these, bars 
being 2 in. deep and Lin. thick, while others were 1 in. 
The former were cast of No. 3 iron, the latter 


square. 
We annex a Table of results : 


of No. 5. 
K. H.C. Pig No. 3. 
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Mont Cents.—A French jonrnal states that ‘‘ The excava- 
tions had been for the last two years delayed on the French 
slope by a vein of quartz, which did not admit of an advance of 
more than from two to two anda half feet a day. That layer has 
aow been got through, and one of much softer stone having suc- 
ceeded, the perforating machines aré able to accomplish double 
that distance each day. In a short time, when certain improve- 
ments shall have been effected inthe machinery, from six to seven 
feet will be perforated every twenty-four hours. After the 
section now worked, a portion of schist, equally friable, will be 
entered on, and this has already been reached on the Italian 
side. The united progress will then amount to a total of 13 ft. 
per diem, and in four years thetannel will be completed. In 
the mean time, the Englisly company of Mr. Fell is actively 
pursuing for the State the restoration of the fimperial road 
between St. Michael and Modatie, which was carried off on 
several points, as may be remembered, by an inundation of the 
Arc in jautamm last. More than 1500 men are employed on 
that work. The same firm is-alsé proceeding with the railway 
over Mont Cenis, ‘which it;Ropes’to be able to open for traffic 
before the end of the ‘present year. 

Tue SraTe AND THe Ramwayrs.—Mr. Crawford, member 
for the City of London, introduced to, but afterwards withdrew 
from, the fheose of Commons, on Tuesday evening, a resolution 
to the effect that the State should assume the liability of railway 
debentures where good security could be offered, the State to 
ultimately acquire the ownership of the lines themselves, upon 
terms of inutual advantage to the public and to the proprietors. 
The public mind is not yet ripe for such a measure. 

QurENsLAND Gotp.—The Queensland Government has 
offered a reward of 30002. for the pee: Ma a paying gold 
field. Manganese has been discovered at Gladstone, and ship- 
ments are on their way to England. 
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FRENCH ENGINEERING. 
No. I. Tue Paris Brings. 
(Continued from page 282.) 

Tue Pont de la Tournelle, crossing the southern arm 
of the Seine, from the Ile St. Louis, is the oldest, in 
its exterior (although this has been somewhat modi- 
fied), of any in Paris. It was opened in 1656. It 
has six semicircular stone arches, of from 51 ft. to 
57 ft. 4in. span, the total water-way being 314 ff. 3 in., 
and the length between abutments 386 ft. Sin. The 
outside width of the masonry of the bridge is 45 ft. 
3in.; but, as perhaps will some day be necessary at 
London-bridge, the footpaths have been carried out upon 
external iron arches making the whole present ‘outside 


width 53 ft. 6in., giving aroadway of 31 ft.°3 in, and: 


footpathsieach of nearly 10 ft. width. The five piers 
of the bridge have an average thickness of 14 ft, 6 in., 
and cause a considerable: fall of water from the upper 
to the lower side of the bridge, almost as much as at 
the Pont.Notre Dame. 

The Pont Royal, or royal bridge, crosses the full 
width of the river, below the islands. 1t was eom- 
menced inthe yéar 1685, in the time of the grand 
monarque, Louis XIV., and was finished in 1689. It 
has five semicircular arches of cut stone, the centre one 
being 75 ft. 6im., the next on either side 74ft. 14 in., 
and the arches next the banks 67 ft. 3 in., the whole 
water-way being 358 ft. 2ii. The outside width of 
the bridge is 55 ft. 9iu.,-and the footpaths on each 
side of the roadway are 9 ft. 10in. wide. Allowing 
for the value of the money of the period; nearly two 
centuries ago, this bridge eost about) 55,000Z. 

The Pont de la Concorde was the last’ work’ of the 
great Perronet. It crosses the river between the 
square or place of the same name, and the Quai 
d’Orsay, opposite the Chamber of Deputies. It was 
originally named, on its opening in 1791, the Pont de 
Louis XVI., and that unfortunate monarch possibly 
cast his last gaze across it as he bent to the guillotine 
in 1793, It.was the first of the Paris bridges in which 
segmental arches of but little rise were adopted, and 
Perronet’s original plans showed a rise for the middle 
arch of but one-tenth the span, and for the shove 
arches of but one-thirteenth. The actual rise is 
greater, however, although other bridges have since 
been made over the Seine with masonry arches of not 
more-than one-tenth rise... Perronet, therefore, was but 
a little in advance of his time, in respect of the modern 
yractice, and although,.in the execution of his work, 
fe adopted a rise. of one-eighth for the middle arch, 
this increase was probably made, more from,a desire 
not to raise doubts as to the security of his work in 
the minds of,others than from any real fears of his 
own. The bridge of ,La Concorde has five segmental 
arches, the middle one of 102 ft..3in..clear span, the 
next, on either side, of 92 ft. 6in. span,and the shore 
arches are of 82 ft. 9in. span. The extreme width is 
51 ft. 2in., the roadway being 32 ft. wide, and the foot- 
paths each 8 ft. The piers are of but moderate thick- 
ness, being each 9ft. 7in. They rest upon a timber 
platform sunk 6 ft; below low water, and resting in 
turn upon piling. The roadway rises in eleyation 
from each co by a straight line to the commence- 
ment of the middle arch, across which the roadway is 
level. This broken line, when foreshortened in an 
oblique view from near either end of the bridge, is not 
pleasing to the eye, but the French engineers still ad- 
mit the same defect in their later designs. So far as 
appearances go, this is not, however, the gravest ob- 
jection to Perronet’s last important work (for we 
should add that he was eighty-four years of age when 
the Pont de la Concorde was completed, and that he 
died two years afterwards). In the elevation of the 
bridge, on either side, the line of the extrados is cut 
off several inches below the crown by the projecting 
architrave of a heavy corniee. The voussoirs are in 
reality carried into or through this architrave, but 
their own form, and especially the fine sweep of the 
extrados, is thus lost in a broad band of descending 
shadow; and although the total thickness of the arch 
at the crown is really ample, it has the appearance of 
being exceedingly weak there, and of being, by con- 
trast, all the heavier at. the haunches, This invasion of 
the arch by a heavy, if not needless, architrave is 
well nigh unpardonable. The ornamentation, if so it 
may be called, of the piers is also —— to the 
eye. Perronet, itis true, had planned his piers with a 
view to a striking architectural effect, and somewhat 
in the manner of those of the bridge of, Sainte Max- 
ence,‘over the Oise. Each pier was to have been 
formed of two groups of columns, with a clear 
opening between them corresponding in its posi- 
tion tothe axis of the roadway above. This 
design was abandoned in view, probably, of the 
approaching troubles of the revolution; and the 











masses of solid masonry were simply faced, up stream 
and down, each by a heavy cylindrical shaft, projecting 
for three-fourths of its diameter from the pier. These 
shafts rise, without any base, direetly out of the water, 
and their capitals are heavy and, to modern taste, most 
awkwardly crowned each with a huge and nearly 
cubical block of stone, possibly intended to serve as 
the pedestal of a statue. We have criticised this work 
freely, while acknowledging its merit in respect of the 
boldness and beauty of its arches. We have done 
so in more detail, because of M. Romany’s opinion, 
which must be weighed only with regard to his official 
position, and not from any presumed authority in 
matters of art, that the Pont de la Concorde, or 
rather of Louis XVI., “ est incontestablement le plus 
“heau pont, de Paris, Il a aujourd’hui (writing in 
1864) plus de soixante-dix ans d’existence, et il n’a 
été dépassé par aucun de ceux qui ont été construits 
* depuis.” So far from this, we believe the Pont 
d’Alma, or even the present bridge of Austerlitz, to be 
a finer work. M. Romany’s remark does not extend 
beyond, Paris; but we will venture to add, that no 
bridge in that city ean be compared for simple grandeur 
and chaste elevation with London-bridge. Before 
leaving this bridge, we may note Perronet’s original 
allowance for the settling of his arches on striking the 
centres, and also the actual observed settling as ob- 
tained by comparing their present rise with the original 


plans. For the arches of the respective spans, the 
estimated and actual settling are as follows: 
Perronet’s Actual 
estimate. settlement, 
82 ft. 9 in. arches 16 in. 7% in. 
92,, 6 ,, arches Be os SF 
102 ,, ‘3 ,, arch .. 20 13 ,, 


The bridge of Austerlitz, crossing the Seine opposite 
the Jardin des Plantes, and near the Orleans Railway 
station, is a fine work, built in the year 1854, and 
within a period of less than four months, upon the site 
of a cast-iron bridge of the same name, opened in 
1805, or in the year of the great victory of the French 
arms. The old bridge had five arches, of 106 ft. 2 im. 
span and one-tenth rise, the arches being: formed 
each of seven ribs, 6 ft..6? in. from centre to centre, 
each rib being formed of twenty-one voussoirs, each 
5 ft. 3 in. long, 4 ft. 3 in. high, and 23 in. thick, each 
voussoir being formed in three concentric arcs, con- 
nected in lines radial to their curve. The whole 
width between the parapets was but 41 ft. 9 in.; but 
the piers and abutments were made 59 ft. wide, and 
this.is, the width over all of the present bridge. The 
old bridge, although having 170 tons of cast iron in 
each arch, and although tolerably well tied together, 
became unfit for heavy traffie after less than fifty years’ 
serviee. ‘The preseut bridge has the same, number of 
arches, each of 105 ft. 74 ins span, built. upon the origi- 
nal piers. The arches are segmental, the middle arch 
having a rise of one-seventh, the next, ow either side, 
of +3,,and the shore arches of one-eighth. ‘The out- 
side work is in cut stone, the body of the arches having 
been turned in cut meuliére, laid in Vassy cement. 
The centres were struck three weeks after the arches 
were closed. ‘The whole cost of the work, built upon 
the original piers and abutments, was 38,0007. M. 
Gariel was the contractor. 

The Pont des Arts isa light foot bridge crossing the 
river between the Louvre and the Institute. It had 
originally nine arches, each of 55 ft. 9in. span, but 
one of these has been closed by the alterations of the 
Quai Conti, and the southern, of eight arches, has now 
a span of 72 ft. 2in. The seven arches remaining of 
the old bridge, erected at the beginning of the pre- 
sent century, are of cast iron, the later and wider arch 
is of plate and angle iron of very light section, corre- 
sponding to the other arches. 

The Pont St. Louis, on the site of the old Pont de 
la Cité, connects the two islands of La Cité and St. 
Louis. We have spoken of the old bridge in our last 
impression. The present one, opened in 1862, has a 
single segmental cast-iron arch, of 210 ft. span, and 
one-eleventh rise. The springing of the arch is 10 ft. 
above low water. ‘The abutments are founded on 
piling, the spaces between the piles being filled in with 
concrete, resting on a bed of rubble. The arch is 
formed of nine ribs, 6 ft. 6} in. apart between centres, 
andthe spandrils, formed of vertical castings, carry a 
series of brick arches upon which the roadway, 32 ft. 
10 in. wide, and the asphalted footpaths, each 10 ft. 
wide, are laid. The cast iron in the bridge weighs 750 
tons, and the maximum strain under a test load of 600 
kilogrammes per square metre, or 123 lb. per square 
foot, is less than 5 kilogrammes per square millimetre, 
or about 3 tens per square inch, The details of this 
bridge will be found fully described in the Annales des 
Ponts et Chaussées for 1863. The whole cost of the 





bridge was 26,200/., the iron arch alone having cost 
15,0007. ‘The contractor for the ironwork was M. 
Georges Martin, who has so successfully carried out a 
largé number of cast-iron bridges in France and 
Algeria, including that of El-Kantara, lately illustrated 
in our pages. 

‘The Pont de Jena, connecting the Quai de Billy, just 
below Cail’s old engine-factory, with the Quai d’Orsay, 
opposite to tle Champ de Mars, and which will form 
one of the principal thoroughfares, this year, to the 
Exhibition, was begun in 1806, and was hardly, finished 
in 1814. Tt. was_ originally intatided 16' hae had 
cast-iron arches, but Napoleon ordered (July 27th, 
1808) that they should be made in ‘stone. _ The bridge 
was originally intended to have been named either the 
bridge of the Champ de Mars or that of the Military 
School, aud it was only by an imperial decree, dated 
at Warsaw, January 13th, 1807, that, it was named 
Pont de Jena, in commemoration of , the great victory 
over the Prussians, October 14th, 1806. . It'has five 
segmental arches, each of 91 ft. 10in. span, with a 
rise of ;'; th, or ¥ths, The springing of the arches 
is 20 ft. Lin, above low water. The thickness of the 
arches at the crown is 4ft. Qin. The piers are 9 ft. 
10 in. thiek, and the ‘abutments are 50 ft. deep. The 
extreme width of the bridge ig 46ft., giving a road- 
way of 28 ft. 6in., and footpaths each of 8 ft. 24 in. 
The piers and abutments’ are founded upon piling. 
‘The arches: were turned in exactly twomonths, between 
June and August, 1811, and the centres were struck 
about a ‘month afterwatds. In striking the centres, an 
operation. which occupied two days, no jnovement of 
the‘piers or of the abutments occurred. The sinking 
of the arches was at first from 3} to 34 in. Two years 
afterwards the total settling of the shore arches was 
44 in., and of the three others 6in. The eagles which 
ornament the tympans of the piers were placed to- 
wards the end of 1813, When the allied armies oc- 
cupied Paris in 1815 these were torn down, and Field- 
Marshal Blucher insisted upon destroying the bridge 
itself—an intention which was happily over¢ome by 
the energetie protestations, of the late Louis Philippe. 
The eagles were only restored to their ‘place: in the 
year 1852, and the ‘fine groups of equestrian ‘statuary 
at the ends of the bridge were only placed in 1853. 

The Pont de Grenelle is a narrow timber bridge, 
below the Pont de Jena, and is now forty years old. 
It is the only toll bridge in Paris. It has six spans of 
82 ft. each. 

(To be continued.) 








InstirvTion or Civit EnGrnters.—At the monthly ballot 
the following candidates were halloted for and duly elected: As 
Members—Mr. Charles Napier Bell, Westminster; Mr. John 
Frederick Bourne, Inspector-General of Railways and Colonial 
Railway Engineer for the Cape of Good Hope; Mr. John Edward 
Boyd, Engineer-in-chief of the European and North American 
Railway; Mr. William Dennis, Westininster; Mr. John Marley, 
Mining Offices, Darlington; Mr. William Martley, Locomotive 
Superintendent of the London, Chatham and Dover Railway ; 
Mr. Thomas Robert Shervinton, District Engineer, East Indian 
Railway. As Associates—Mr. Thomas Charles Clarke, Assis- 
tant Borough Engineer, Portsmouth; Mr. William Donaldson, 
M.A., Westminster; Mr. William Hartree, Greenwich; Mr. 
Henry George Hulbert, Bath; Mr. Thomas Jackson, Jun., 
Eltham; Mr. Edward Davis Mathews, Resident Engiueer, 
Quebrada Mining Company, Tucacas, Venezuela; Mr. Henry 
Beadon Rotton, Tate in the service of the Government of New 
Zealand; Mr. Peter Thomson, Liverpool; Mr. Thomas Andrew 
Walker, Westminster; and Mr. John William Watson, Con- 
tractors’ Staff, Ceylon Railway. 

RAiLway SwitcHMEN.—A meeting of railway signalmen 
and switchmen was held in Exeter Hall, on Wednesday evening, 
Mr. Paul Rapsey Hodge in the chair. This important class of 
railway servants complain of sad grievances. One of the number 
had been on duty for 21 consecutive hours, during which time 
736 trains passed his box. Other instances of 18 and 19 hours’ 
continuous work were reported. One switchman had 35 handles 
to look after, receiving no assistance or extra pay Indeed, a 
great number of cases of overwork were reported, almost beyond 
belief. The report recommended that the hours of labour 
should be eight hours at all junctions; eight hours at straight- 
road boxes within ten to twelve miles of London; twelve hours 

er day for straight-road boxes outside that radius, with an 
ees for refreshment; the men to be changed over from night 
duty to day, and vice versd, every week, with one clear Sunday 
in three. ‘ The rates of pay asked for were from 22s, to 30s. It 
was resolved to appoint a deputaticn to memorialise the direc- 
tors of the various lines. 

A Frencnu Ironmaster.—Count Walewski has. resigned 
his post as President of the Corps Législatif, and he. is suc- 
ceeded by M. Schneider, the head of the great establishment of 
MM. Schneider et C'e of Creusot. ‘The new president, we be- 
lieve, enjoys no hereditary advantages, and indeed, the English 
equivalent of his German name, is simply Mr. Taylor. If his 
life is spared, he is likely to reach an even higher eminence in 
the French Government, and few men, if any, have dene more 
for their country to deserve an exalted position. All.M. Schnei- 
der’s labours have been in the interests of peace; and,Crensot, 
the greatest monument of his good wonky itself one of the 
most prosperous and best ordered towns in all France. 
| German CoaL.—The Great Luxembourg Railway managers 
now find that German coal is competing successfully against 
Belgian coal in Belgium. 
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THE Malabar is an iron troop ship constructed by Messrs. R. 
Napier and Sons, according to the designs of Mr. Reed, for the 
Indian Government. The engines, also by Messrs. Napier, are 
of the horizontal return connecting-rod type, and are an excel- 
lent example of that class of engine. The main features of the 
engines are so clearly exhibited by the engravings herewith given, 
that any detailed description is unnecessary. The vessel has 


not yet been tried under steam, but the expected speed is 14 
The principal dimensions of ship and engines 


knots an hour. 
are as follows: 


Length 
Breadth ... 
Depth in ho'd 


Mean draught of water Bw 


Displacement 
Midship section 
Diameter of cylinders 
Length of stroke ... 
Nominal power 
Diameter of screw... 
Pitch of screw 

Kind of screw 


Diameter of screw-shaft : - 


Number of boilers 


Total number of furnaces. ra 
Length of each furnace ... 


Width of each furnace 
Total number of tubes 
Length of tubes ... 


.. 2640. 


860 ft. 
49 ft. 
22 ft. 4 in. 
about 20 ft. 
about 6250 tons. 
about 860 square feet. 
94 in. 
+ ft. 
700 horses. 
21 ft. 


about 25 ft., but variable. 


Griffith’s two-bladed. 
174 inches. 

4. 
24. 

6 ft. 6 in. 

3 ft. 2 in. 


6 ft. 6 in. 


OF HM. TROOP SHIP 


“MALABAR.” 


BY MESSRS. ROBERT NAPIER AND SONS, ENGINEERS, GLASGOW. 
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23 in. outside. 
vertical tubes, 10 in. outside 
diameter. 

Firegrate surface ... -. about 494 square feet. 

Total heating surface, about 13,300 square feet, or 19 ft. per 
horse power (the usual Government size). 

The surface condensers are on Davison’s patent, and contain 
6790 horizontal tubes, } in. outside diameter, and 9 ft. long. 


Diameter of tubes 
Superheaters, consisting of 


STEAM-SHIP ECONOMY. 

Tae importance of system in the economy of steam 
navigation cannot be overrated. The following set of 
rules, which has just come into force in the fleet of 
steamers belonging to the West India and Pacific 
Steam Navigation Company, will be of interest to 
many of our readers. The superintending engineer for 
the company, Mr. Laing, made thirty-nine successive 
voyages as chief engineer, in the steam-ship Arcadia, to 
the Levant, and was never short of coal, and the con- 
sumption of fuel was reduced to 3lb. per indicated 
horse power per hour, with common inverted-cylinder 
engines and jet condensers. The first voyage the 
Arcadia made after Mr. Laing left her, she had to 
put in short of fuel. It is with much pleasure that 
we give this, the outgrowth of many long and careful 
experiments, a place in our columns: 











Use of Sails.—No opportunity is to be lost of using the sails, 
being by far the most economical mode of propulsion. When 
under sail the engines will be materially assisted, and the engineer 
be enabled to work the steam expansively. It is most desirable 
to propel the ships when under steam alone at a steady and 
regular speed, rather than pushing them at times to high and 
irregular speeds. 


ENGINE-ROOM REGULATIONS. 

Chief Engineers.— All orders to the engineers and everything 
connected with the engine-room or engineers to pass through the 
chief engineer, day or night, and, as far as possible, to be given 
him direct from the captain, to whom alone, if on board, the chief 
engineer is to make all his reports. This officer alone will be 
held responsible for the state of the engine-room and good con- 
dition of the machinery, as well as for the conduct of the engineers 
and firemen whilst on duty. 

Economy.—A most important part of the duty of the chief 
engineer is to carefully consider all possible means of savin 
coal, consistent with a due regard to keeping up a regular an 
sufficient speed of vessel. With a view to this being done, his 
attention is specially requested to the following regulations, 
which are at all times to be carefully and regularly carried 


cut. 

Coal.—To be weighed at least for two days on the outward 
and two days on the homeward passage. Also, the ashes and 
clinkers to be measured occasionally, and the quantities entered 
in the log-book. The revolutions made during the times of 
weighing to be carefully noted, together with the distance run. 

tring.—At regular intervals by the clock and alternately up 
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ENGINES OF HM. TROOP SHIP 


“MALABAR.” 


CONSTRUCTED BY MESSRS. ROBERT NAPIER AND SONS, ENGINEERS, GLASGOW. 
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one side of the furnaces at a time. The fires to be disturbed as 
little as possible, and not pushed in with the rake; the coal to 
be thrown on exactly where it is wanted—i.e., against the one 
side of the furnace, beginning by filling up at the bridge first, 
and coming gradually towards the front. The watch going off 
to burn down the next fire in turn for cleaning, and to leave no 
slack coal on the plates. 

Ashpits.—No water to be thrown upon the ashpits or boiler 
fronts. The ashes to be drawn at least twice a-watch, and 
stoke-hole plates to be left clean at the change of the watch. 

Steam.—To be maintained at a steady and constant pressure, 
as high as can be carried without blowing off at the safety- 
valves; the steam-gauge being regularly attended to and the 
dainper worked as needed, and as much as possible kept 
checked, in order to retain the heat in the steam-chest. 

Link Motion or Expansion.—To be worked at such cut off 
as will keep the steam steady, and an uniform number of revolu- 
tions with the throttle-valve full open. 

Fair Winds.—Advantage to be taken of, to economise fuel 
by increasing the amount of expansion whenever the sails are 
assisting in propelling the ship, “ cutting off,” more or less, ac- 
cording as the sails are drawing. 


Oiling.—To be regularly attended to at stated times, and the 
oil-cups left full at the change of the watch, and the require- 
— the next watch to be otherwise anticipated as far as 

sS1D1e. 

Relieving the Watch.—The watch to be called at seven bells 
to get ashes up, and to be relieved punctually at eight bells. 
Engineer and firemen on watch are not permitted to pass any 
of their time on deck. The first duty of the engineer relievin 
the watch is to note the height of the water in the boilers, an 
to examine the bearings, &c., along with the engineer going off 
watch, who is to inform him of hehe has happened during 
the time he has been on duty as to the working of the engines, 
and any orders he may have received from the deck. 

Extra Watch.—In case of “‘ standing by,” or other assistance 
being required, the watch gone off to be called. 

Overhauling.—W ork done in harbour to be entered daily in the 
log-book. Every opportunity available, whilst lying in a foreign 
port, to be taken to examine or repair the various parts as re- 
quired, in order to ensure the highest efficiency and to avoid 
shop repairs. The following work, at least, is to be done abroad 








—viz., the slides to be drawn and cylinder-faces scraped as 
needed, and air-pumps examined; the furnace crowns and 





back tube-plates scaled, and boilers sludged out; as it is very 
necessary that these parts should be looked to during these long 
steaming voyages. Should special circumstances require any 
deviation from the above rules, an entry to that effect is to be 
made in the log-book. 








American OrpNANCE.—It is much to be wished that the 
real power of the heavy 15 in. and 20 in. guns was understood 
in this country, instead of our believing so generally in their 
“Jow velocities.” In the large chambers of these guns the 
powder gas has additional room for expansion, and, as would be 
the case with steam cut off at a small portion of the length of a 
large steam cylinder, it thus does more work. In reality, while 
the dynamic value of our cannon powder, for each pound 
weight, is but about 170,000 foot-pounds, that of no better 
powder, fired in the large-bore American guns, is 200,000 foot- 
pounds. Thus, the 15in. gun, fired with 60 lb. of powder and 
a 440 lb. shot, has an initial velocity of 1320 ft. per second, a 
rate which would certainly not be considered slow by our own 
ordnance engineers. Our system of small bores and long shot 
not only strains our guns excessively, but loses us much of the 
useful effect of our powder, 











IRON AND STEEL AT THE PARIS 
EXHIBITION.—No. I. 

Ir is not at this early moment possible to give any- 
thing like a complete review of this important class, 
represented in the Paris Exhibition by a large number 
of exhibitors from all countries, whose productions are 
spread over almost the whole area of the building and 
park. This group is most incomplete in its arrange- 
ment ; the articles-ofmany exhibitors are still on their 
way to Paris, in the Custom-house or ‘in the precincts 
of the building, or they are carefully wrapped up to 






revent t ion of the moisture and air upon their 
right surfaces, so that in many instances we 
cam see no’ but empty cases with the name of 
some cele firm upon them, as a guarantee that 
at some“future time they will contain something 


worth seemg., Still amongst the articles which are 
already visible there are some of great interest and im- 
portance: The locality which this class is intended to 
oceupy, according to the general plan of the Exhibi- 
tion, is the great circle just within the machinery gal- 
lery. Tlie nature of the objects, however, and their 
great number’ nécessitated many deviations from this 
general rule. . Some of the greatest ironworks in 
France, such as Creusot, Petin, apd Gandet, and the 
Forges de Chantillon and Comuientty, have special 
buildings for’ their articles in’ the park; others, have 
placed their products alongside iidaliinedy éxhibited at 
the same time in the machinery gallery itself; and 
others, again, have availed themselves of odd corners 
and spaces difficult to find unless specially sought out. 
Of those large’ exhibitors in the Wrench department 
which oceupy & special building each, and exhibit in- 
dividually, paténd of being plated side by side with 
their competitors, we must defer giving an account 
until their respective exbibitiohs are more complete ; 
and we only mention at present that the special build- 
ing belonging’ to Créusot is placed in the park, next to 
the Porte de l'Université, while the two last-named 
establishments havertheir pavillons on the two sides of 
the main ertraii¢#; opposite to the Pont de Jena, a 
verson entering by the Grande Porte having the exhi- 
Cition of Messrs. Petin, and Gaudet at. the right and 
that of the Forges dé Chantilfon and Commentry at 
the left hand. There is another quantity of articles 
belonging to iron and’ steel mafufacture, in the sense 
in which we are accustomed to wise that term, which 
are placed'in the groups of war materials and ammu- 
nition which oceupy places i the park, both on the 
English and French side, the former close to the 
Grande Avenue, the latter in the vicinity of the Creusot 
building, arid between it and the great lighthouse. 
In the interior of the building, commencing with the 
French department, we find a temarkable casting ex- 
hibited by M. de Lavyallé in the machinery gallery, 
amongst the machinery and apparatus for mining pur- 
poses. ‘This is a piece of cast-iron tubing for a coal- 
pit or other shaft ; it is 13 ft, 14 in. internal diameter, 
5 ft. long, and 14 in. thick in the metal, with three or 
four circular ribs placed internally, and having about 
the, same thickness of metal as the cylindrical body. 
This large ring bas been cast in one piece at the Mines 
de Juvet, in France, the property of the exhibitor. 
The surfaces of-the casting are very good, and the 
small thickness of the body is uniform throughout the 
circumference. Another set of most extraordinary 
castings is shown by Messrs. Dietrich and Co., of 
Niederbronn, in Alsace. The space allotted to this 
firm is in the Gallery No. 5, devoted to metallurgic 
objects and other raw materials. Messrs, Dietrich 
exhibit as specimens of castings a set of rings of about 
5 ft. diameter, no more than + in. thick in metal, and 
about $in. in width. These rings may be easily mis- 
taken for solid rolled band-saws similar to those of M. 
Perrin, placed at a short distance off. Closer inspec- 
tion, however—particularly the fracture of one of those 
rings, which is either purposely or accidentally broken 
—shows that the ad ae is common cast iron. The 
rings show a very high degree of elasticity, although 
they have undergone no process of tempering after 
being cast, nor have they been converted into what is 
calied malleable cast iron. ‘They are cast in one as a 
ring of the intended diameter, and are about 4 in. thick 
in the rough; they are. afterwards turned in a lathe on 
the outer and inner surface, an operation which requires 
extraordinary care and attention. These rings, of 
course, have no practical value; they are only exhibi- 
tion articles, showing the extraordinary quality of the 
materials and the great skill of workmanship which 
this firm ean command. The materials used are 
Messrs. Dietrich’s own production. The pig iron is 
made with charcoal ftom ores of very pure quality, of 
which a number of samples are exhibited. One of the 
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other looks somewhat similar to red hematite; their 
analysis will, in all probability, be given by the ex- 
hibitors at some future time, also the details of manu- 
facture and its economical results. Messrs. Dietrich 
are also the inventors of a peculiar method of covering 
iron with an “ émail” which is insoluble in water and 
diluted acids, and prevents all oxidation of the surface. 
This “ émail’” is spread-over the interior surface of cast- 
iron vessels in a liquid state, and covers internal 
channels, corners, and grooves of irregular shape with 
perfect uniformity. There are in the Exhibition several 
retorts and vessels for chemical operations, having 
syphon pipes. .and other’ i passages of very 
small diameter, which are enamelled in their interior 
in the same way as all the accessible parts. Messrs. 
Dietrich and Co. are also manufacturers of wrought- 
iron articles and of Bessemer steel. Commencing as 
they do with charcoal iron as the basis of their prodac- 
tion, the latter must be naturally limited to articles of 
high quality onby, wliich will allow of a suitable price 
in the market. Amongst the articles exhibited in this 
branch is a very fine wrought-iron locomotive wheel, 
forged with crank and counterweight and 22 spokes 
in one piece. The whieel is 9 ft. 2}1n. outer diameter, 
and the tyre, whieh is rolled of Bessemer steel without 
a weld, is placed at its side. We shall return fo this 
interesting exhibition at, some future time, when a 
greater number of its articles will be in their places, 
and. fully visible. Not far from Messrs. Dietrich’s 
stand ‘we notice the exhibition of the Société 
Anonyme d’Acieries Imphy, at St. Seurin, in France, 
the former firm of Messrs. Jackson, who, we be- 
lieve, are the present sole agents for the work- 
ing ind licensing of the Bessemer process and the 
co-proprietors' of Mr. Bessemer’s patents for France. 
This firm exhibits a large ingot of Bessemer steel ap- 
parently about 6 tons in weight, and remarkable for 
its clean smooth outer surface. ‘There is a steel can- 
non showing great homogeneity of material, and a 
number of similar articles of steel, those unpacked as 
yet presenting little or no peculiarities of their own, 
beyond the general excellence of quality which we 
have become accustomed to already with articles of 
Bessemer steel. A more singular exhibition is that of 
the Société Anonyme de la Providence, at Haumont 
(Nord), consisting of a great number of dise wheels, 
each forged without a weld out of a solid bloom ; some 
with their tyre in one, others ready for tyres being 
shrunk over them. The names of. the different rail- 
ways using each class of these wheels is painted on 
the corresponding specimens, and the forms and sec- 
tions are of a very varied character. The manufacture 
of wrought-iron disc wheels présents some difficulties 
which seem to have been more or less successfully 
overcome by this firm.. The process of production is 
not, ‘however, made public. Phe Société des Hautes 
Fournaux et Forges Allesare (Isére) also exhibits some 
very good articles of iron and steel railway materials, 
particularly weldless tyres and springs. In the British 
department, a part of the articles belonging to the 
group now in question is placed in the corresponding 
circle with the last-named exhibitions in the French 
side of the Exhibition; but some articles have found 
other places. So we have found some beautifully 
finished steel springs of Messrs. Turton and Sons, 
separated from the rest of their exhibition, consisting 
of files, tool-stee], and other similar articles, and placed 
at the opposite side of the machinery gallery. One 
of the finest groups in the English departments, is the 
exhibition of the Bowling Iron Company. A very 
large boiler plate forms the background of their stand, 
and the other articles are grouped in front of it. 
Amongst these is a piece of an exploded boiler in a 
state of corrugation and distortion, giving full evidence 
of the extreme toughness and malleability of its mate- 
rial; a weldless tyre, apparently about 8 ft. diameter, 
carefully marked as “ acier de creuset ”—crucible steel 
—to prevent misunderstanding, and another still larger 
tyre made without welding from one bloom of iron, 
are worthy of special notice. ‘There are also some f, 
rings rolled and welded up into ney for strengthen- 
ing boiler flues, which were noticed in ENGINEERING 








wire gauge, and then reduced to the size No. 11, at 
one simple operation, by drawing without being an- 
nealed after rolling. The draw plate is shown with 
the wire, of which a part is coiled up after having 
passed through the draw plate, as wire No. 11, while 
the rest behind the plate has the thickness of No. 3, 
to which it was rolled, both coils being in one con- 
tinuous length. There is also galvanised steel wire 
for ships’ rigging, and there are samples of the Atlan- 
tic cables of 1865 and 1866, for which this firm sup- 
plied steel wire. Passing to the Prussian department, 
we reach one of the finest and most interesting spots 
im the building, Upon a comparatively yery small 
space are crowded together the magnificent produc- 
tions of the great Steel Works of Rhénish Prussia, 
and of the ironworks of Silesia: ‘The ¢entre of at- 
traction is the exhibition of M: Krupp’s steel. The 
ingot of 40 tons has been mentioned already. The 
quality of the steel is undoubtedly good; but that can 
scarcely be seen, from the appearance of the huge mass 
with its rough otiter surface. The method by which it 
is made is not acknowledged by the exhibitor ; so that 
of ‘everything that is interesting about it; the dry fact 
of its weight is the\only thing officially placed before 
the world, There is no place in England as yet where 
plant and appliaces exist: for casting 40 tons of steel 
into one block ; the Bessemer converters at the Atlas 
Works, in Sheffield, make only 25 tons. at, the utmost 
casting from both vessels together into one ladle ; the 
sets of three vessels at. Barrow-in-Furness may pro- 
duce 27 tons when worked simultaneously; but * a 
are the largest ingot¥\eVer contemplated, and not as 
yet made im practice. Yet thete is nothing so very 
mitvellous in this weight, even allowing that it is the 
greatest Solid mass of steel ever prodtced. The Bes- 
semer process has given us practically unlimited powers 
as regards the size and weights of steel ingots. ‘To 
manufacturers accustomed to make 20 ton ingots in 
every-day practice, an ingot of twice that size is no 
object of astonishment. It can be had for the asking, 
whenever the requirements of practicé’ tnay make it 
desirable to extend our sizes so far. This does not de- 
tract from the merits of ‘M. Krupp as a nianufacturer, 
who is leading the way to the appli¢ation of such 
masses by making them before they ate ‘wanted, and 
showing to the world what can be produced. M. 
Krupp’s own ideas of the application of those heavy 
blocks are well known. He desires to make cannon 
of great size and proportionate power; but he has not 
as yet been very successful in this direction. Only his 
smaller guns have given fully satisfactory results in 
actual practice, whilst the greater number of experi- 
ments with his monster guns have failed, There are 
other things in M. Krupp’s exhibition more satis- 
factory to look at) than his Jargeingot or guns ; 
these are his boiler plates, steel’ wheels and tyres, 
aigle and T steel bent cold in the most extra- 
ordinary manner. A marine shaft, with double 
cranks, turned and finished all over, showing no speck 
nor inequality on its entire surface, is worthy of close 
mspection. There are. weldless. tyres, and there will 
be many more articles in a short time, requiring special 
notice. Next.to M. Krupp’s spaeé are ‘the articles 
of another Prussian gunmaker, fully equal to the for- 
mer as regards quality of production, although the 
sizes and quantities are not so large. ‘This is M. 
Berger, of Witten, in Westphalia. ;The process fol- 
lowed by M. Berger is kept seeret, the same as at all 
other Prussian manufactories of steel, Some time 
ago M. Berger commenced experimenting with a small 
Bessemer apparatus, but he has not. yet practically in- 
troduced the Bessemer process into his establishment, 
and his castings are all from crucible steel. The great, 
reputation of M. Berger’s works is partly due to the 
production of steel gun-barrels for the Prussian army ; 
the Prussian needle-guns being, almost without excep- 
tion, provided with barrels of M. Berger’s make drilled 
out of the solid. The process of drilling makes the 
application of the most uniform material imperative, 
in order to prevent the drill moving out of the central 
line, and Ne Berger’s productions have the reputa- 
tion of being more uniform in quality than. those of 


some time ago. Messrs. Taylor Brothers, of Leeds, |-any other maker. M. Berger has recently commenced 
have a very fine collection of crucible steel tyres, some | the making of cast-steel guns, and he exhibits some 
of very large diameter, and. of locomotive axles and/| of these articles in Paris. Close at hand is the display 
other ‘articles; they also show a large spur wheel| of the steelworks of M. Borsig, at Moabit, near Ber- 


about 4 ft. diameter, cast with teeth and arms in one 


| lin. 


It consists of a collection of ingots, blooms, and 


piece of steel. The exhibits of the great Sheffield finished articles of crucible steel. The weight is marked 


firms we expect to describe as soon as their display | 
Messrs. Webster and | 


is more pr wed arranged. : } 
Horsfall, of Birmingham, show a case with steel in all 


stages of its manufacture, from the ingot to the wire, | 
as applied to different purposes. One of their most 
remarkable articles is a coil of steel wire, rolled to a! ( d 
samples has the appearance of magnetic ore, while the | thickness corresponding to No. 3 of the Birmingham | complete ; but it contains some fine articles of Besse- 


upon each article, the largest steel bloom being 859 
kilogrammes, or about 17 cwt. There are also puddle 
blooms of very large size, the largest 1064 kilo- 
grammes, or over 1 ton in weight, made in the new 
large puddling furnaces, recently: erected at Moabit. 
The exhibition of the works at Hoerde is not yet 
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mer steel. Messrs. P. Harkort and Co., of Wetter, 
exhibit cast-steel boiler plates. The Phoenix Company, 
_of Laar, near Ruhrort, in Prussia, show some fine 
specimens of forging ; sections of rails case-hardened 
by the map invented by Mr. Dodds, of Rother- 


ham, and now in regular practice at the works of this |? 


company. There are many more well-known names 
entered as.exhibitors in this group, and their articles 
will be noticed in their turn at some future time. 
The South German States department contains a very 
fine collection of chilled rolls from the*Royal Works, 
at KGénigsbronn,' belonging to the Wurtemberg Go- 
vernment. ‘ This group is’ placed in the machinery 
department of that country. It comprises solid clilled 
rolls, some shown’ in fracture,the chill extending to 
a depth of about 1 in., while the interior is of a very 
fine grey and uniform colour: One roll is' cast hollow, 
chilled only at the outside, and polished,: after being 
turned to the proper size... Another roll has a solid 
Bessemer steel shaft in its centre; the iron having ‘been 
cast round the latter. The steel shaft is heated, and 
inserted into the chill, like a core, and ‘the iron, when 
run in, shrinks round the shaft, to which it’ then be- 
comes perfectly united. In the Austrian department 
a good collection of Bessemer steel products is exhi- 
bited by the Imperial Works at Newberg, in Styria. 
These works are producing charcoal iron from the 
celebrated spathi¢ ore of Styria, and this iron is con- 
verted inte Bessemer steel, being run into the vessel 
from the blast furnace direct. A model of the Besse- 
mer apparattis at’ Neuberg is also exhibited. The 
vessel is somewhat different in its proportions from 
those in use in this country. It appears higher in 
proportion to its diameter, and the bottom is made 
more contracted, giving the iron asmaller area anda 
greater depth. | It is possible that this has been found 
suitable with this class of iron, although experience in 
England points in the opposite direction. The objects 
exhibited by the Neuberg Works are ingots, showing 
their fracture, which has a very uniform grain; blooms, 
partly .drawn:.out, forged bars, bent cold,-and other 
articles, familiar to all who saw Mr. Bessemer’s own 
Exhibition in. 1862. Another Bessemer steel works, 
belonging to the Rauscher Company, in Carinthia, 
have sent an ingot weighing about 3tons. The railway 
works at Gratz, in Styria, exhibit Bessemer steel rails 
of very good quality, and weldless tyres. This is the 
only works in all Austria capable of making a steel 
tyre without weld. Sweden and Norway have con- 
structed an enormous pyramid in the centre of their 
machinery department, containing specimens of their 
most celebrated ores and the different marks of iron 
produced there. The large masses of magnetic ore 
which form the basis of this pyramid bear the names 
of the different mines from which they have been ex- 
tracted. Higher up are the respective marks of pig- 
iron, and still higher the different kinds of bars, some 
specimens twisted and bent cold, to show their ductility. 
The works’ of Motala, in Sweden, send an interesting 
piece of their boiler plate. It is the front plate of a 
marine boiler, containing four openings for firedoors. 
The plate is flanged down all round each of the four 
openings, and all round its outer edge, and the flanges 
are drilled through for rivetting. This interesting 
article is placed in the machinery gallery of the Swedish 
department. 

Amongst the articles placed in the: machinery 
gallery, the cast-steel bells of the Bocham Company 
also deserve notice, and the same ‘company sends a 
series of twenty-two wheels cast in one, along a single 
central core, and not yet cut apart, illustrating the pro- 
cess of manufacture carried on in their works. In 
this‘ notice. we have named only a few of a very large 
number ‘of exhibitors of iron and steel. The extent 
of ‘their united display is too great to be taken in at a 
hasty glance, and is too far from completion to allow 
of ‘a generalisation of its characteristic features. 
Notes’ of ‘this kind are more intended’ as @ guide for 
the’ visitors fo the Exhibition than as a report for those 
whi stay at home. 
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Socrery or Encinerrs.—At the meeting of the Society of 
Engineers held of Monday last; W. H. Le Feuvre, Esq., presi- 
dent, in the chair, the following gentlemen were elected hon- 
orary members :—Sir John Herschel, ' Bart., F.RS., Sir David 
Brewster, K,H., F.R.S., G.. B. Airy, F.RS., age Playfair, 
F.RS., W.,J. M. Rankine, F.R.S., William Pole, F.R.S., J. C. 
Adams, F.R.S., I. Napier, Mem. Inst. C.E., John Penn, F.R.S., 
Joséph Whitworth, F.R.S., Esquires; M. Eugéne Flachat. and 
Her® Hi Grashof: members, John C. Carruthers, William Nay- 
lomjsAdam Dixon, and Alexander Chaplin, Esquires:. foreign 

Jobn...Skwareow and David. Magnus, uires: 
tes, ‘Thomas Alicock and Thomas Hulburd, Esquires, 

“Gas.—The Surrey Consumers’ directors, in recommending a 
9 tne dividend instead of 10 per cent., advert ‘to. the loss 
by a tion of 6d. in the price of gas, to.the increased cost of 
coal, the*rise in wages, and to the diminished Value of coke. 








THE CUNARD STEAMSHIP RUSSIA. 

Tue Cunard Company has now been in existence 
for nearly half a century, and during that period they 
have owned from time to time about 136 screw and 
addle steamers, of an aggregate tonnage of upwards 
of 120,000 tons, and of about 35,000 horse power 
nominal. The latest additions to their splendid fleet 
are the Russia and the Sumatra, the former of which 
was launched the other day. ‘The Russia is intended 
for the mail service between Liverpool and New. York, 
and she has been constructed! ‘by Messrs. J. and G. 
Thomson, of Glasgow, who’are also the builders of 
the Java and Australasian in the samie‘flect. But her 
dimensions are considerably’ greater than either of 
these ships. In fact, sheis, with the exception of the 
Great Kastern, the largest screw steamer afloat, and, 
with the exception of the Scotia and Persia, she is the 
largest vessel in the Cunard fleet. The following are 
the dimensions of the Russia: length of keel and 
forerake, 346 ft.; breadth of beam, 42 ft. 6 in. ; depth, 
moulded, 29 ft. 2 in. ; tonnage, builders’ measurement, 
3141 tons; capacity in holds, 1239 tons; and in 
bunkers, 1100 tons. She has eight water-tight bulk- 
head, fitted with water-tight doors, which can be 
opened or shut from the spar-deck. The hull has been 
constructed with great care, and° is chain-rivetted 
throughout. Like all the other Cunard mail steam- 
ships, the Russia has no steerage accommodation, being 
intended solely for first-class passenger trade. She has 
excellent accommodation for 300 first-class passengers, 
with two saloons capable of dining 300 persons at one 
time. It is intended that she shall match in speed the 
Scotia, and therefore unusual care has been bestowed by 
the Messrs. Thomson upon her engines. These are of 
650 horse power nominal, but, of course, are capable 
of working up in practice to a much larger figure. 
They are direct-acting inverted cylinders, the diameter 
of the cylinders being 86in., and the stroke 3 ft. 9 in. 
The condensers are'on the surface plan, now so gene- 
rally approved of; but the engines can be worked 
either surface or common condensing. The cooling 
surface in both condensers is 8610 square feet. Steam 
is to be supplied by four boilers, ate 3 containing seven 
furnaces, with grate surface of 540 square fect aud 
tube surface of 12,300ft. The whole of the boiler 
tubes are of brass. The propeller is three-bladed, 
with a diameter of 19 ft. and 30 ft. pitch. 

The whole of the machinery and all the mechanical 
appliances display the introduction of every modern 
improvement, and no pains have been spared to make 
the Russia the best mail screw steamer afloat, and to 
fit her in every way for whatever service she may be 
required. It is not unlikely that, on the termination 
of the Cunard mail subsidy, some of the best of these 
ships may be required for the transport service, and 
consequently the Government inspector has been con- 
tially watching the Russia during the progress of 
building, especially towards completion, in order to be 
able to report on her fitness for the mail service, and 
also that she may be afterwards secured for the con- 
veyance of troops. It will require some time to pre- 
ag her for sea, and it is not expected that she will 

e ready to be placed on the line between Liverpool 
and New York before the middle of June. 

The Russia is the forty-fourth screw steamer which 
has been built for the Cunard Company. From the 
year 1824 to the year 1847, all the vessels owned by the 
company were paddle steamers, with the exception of a 
small screw of 85 tons and engines of 20 horse power. 
The first screw steamer of any importance owned by 
the company was the Australian, 1402 tons, built in 
1847 ; and the first mail screw steamer belonging to 
the present fleet was the Australasian, 2761 tons, built 
in 1860. Since then all the foreign-going steamers 
added to the fleet have ‘been screw steamers, except 
the Scotia; and so satisfactory have they proved, that 
it is doubtful whether any additional paddle steamers 
will be built for the company’s Atlantic and Mediterra- 
nean trades. In practice the screw’ has been found to be 
superior to the paddles ; for some of the screw steamers 
in the Cunard fleet have made almost as quick passages 
as the celebrated paddle ships Persia and Scotia. In 
severe weather the screw has obviously the advantage 
of the paddles, inasmuch as it makes no back water, 
and hence serew steaniers are found to be more de- 
sirable for long voyages, and are now rapidly replacing 
the paddle ships of former times. 








, Tue Rorar Acricutturat Socrery.—Extensive prepara- 

tions are making at Bury St. Edmunds for the July show of 
the Royal Agricultural Society. Exhibitors are heavily taxed 
this year, however, by the Paris display, and we doubt if as 
much as the usual readiness will be shown in coming forward at 
a small town in Suffolk. 





STEEL RAILS: NORTH BRITISH RAILWAY. 


Tue Queen-street tuonel, near the Glasgow terminus of the 
North British Railway, is the most severely worked portion of 
that line, and is exceeded, in this respect, by but few railway foci 
in the kingdom. Mr. James.Deas, the engineer of the line, has 
forwarded to us the templates of one cf the Bessemer rails laid 
down there on the 8th of October last, together with the measure- 
ment of wear observed on the 29th ult., or nearly six months 
after the rail had been putdown. ‘This slight wear is shown 
by the dotted lines on the upper table of the accompanying 
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section. 


The traffic, as observed by relays of Mr. Deas’s staff, 
on the 29th ult., was as follows, for each 24 hours over the 
single line in which this rail was laid: 


tons. 
821 engines, average 85 tons 11,556 
1156 carriages ,, 10 4, ica ons 11,560 
267 wagons m 8 i» see ooo 2,136 
168 brakes oC > far 2,016 


Total ‘ 27,268 

This traffic, Mr. Deas informs us, was rather under the pre- 
vailing average; but, taken as it is for 170 days, it amounts to 
4,635,560 tons, on the single line of rails, under the worst 
possible circumstances. The tunnel is always more or less 
damp, and the brakes are being constantly applied. The rail 
shown was made by the Barrow Hematite Steel Company. 
Eight yards distant is a Bessemer steel switch, made by John 
Brown and Co., of Sheffield, and put down in June, 1864. It 
has sustained the same traflic, and is not yet half worn out. 
The iron rail switches, formerly used at the same place, in- 
variably wore out in from four to six months. The shunting 
traffic over these switches is considerably greater than even over 
the Barrow rail. Mr. Deas informs us, that at all places where 
heavy traffic occurs he uses steel rail switches exclusively. He 
has now 450 sets down, and not one set has yet wornout. Two 
sets were put in in October 1861, or 53 years ago, at two places 
where the traffic was peculiarly heavy, and they are still in the 
road and in good order. 





Tue CALAts aNd Boutocye Ramway.—This line was 
opened for passenger traffic on Monday last. The train in which 
we passed over it from Paris on Monday night was late, and we 
arrived in Calais only at the time fixed for trains coming from 
Amiens vid Arras and Hazebrouck, but the saving of distance 
is such that half an hour will be gained on the through journey 
from London to Paris. The line has several tuunels, and runs 
for much of the way in deep cutting. It is in very good order 
for fast trains, and the main line of the Northern Railway, 
recently very rough, has also been much improved within the 
last few weeks. 

BurGcLary.—Mr. Bessemer has suffered an irreparable loss 
by the burglary committed in his house on Thursday week. 
The burglars, two convicted thieves who have been again arrested, 
and are now in jail, made off with the Society of Arts gold medal 
presented to Mr. Bessemer by the late Prince Consort, the gold 
medal sent him by the King of Wurtemburg, and the Telford 
medal ofthe Institution of Civil Engineers. These medals 
have not been recovered, and it is supposed that they have been 
melted by some receiver of stolen goods. Singularly, the bur- 
glars, after ransacking the house, took little else. 
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BIRD’S-EYE VIEW OF THE PARIS EXHIBITION BUILDING. 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 

Le bureau d'ENGINLERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. . 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of EXNGincERING, 
of whom also the Nouveau PORTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE FER may be obtained, price 9. 


Correspondents are earnestly requested to address this 
journal by its proper name, and not to write or speak ot 
it as “The” ENGINEERING. 


MEETINGS NEXT WEEK. 

Tue InstitoTion oF Crvin Encineers.—Tuesday, April 9th, at 
8 p.m. Discussion upon Mr. Brooks's *' Memoir on the River Tyne ;” and, 
time permitting, the following paper will be read: * The Suez Canal.” 
By Colonel Sir William Denison, K.C.B , R.E., Assoc. Inst. C.E. 

Crvm AND MECHANICAL ENGINEERS’ Soctety.-— Wednesday, April 
10th, at Spm. On “ The Present Prospects of the Engineering Pro- 
fession.” By Francis Campin. 
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THE ADMIRALTY. 
Tue Admiralty is the Dismal Swamp of our national 
establishments. ‘There abuses of every kind shoot up 
with rank Juxuriance, extravagance, nepotism, igno- 
rance, and presumption; and yet there is no resting- 
place for the sole of one’s foot, no solid ground upon 
which a useful structure can be built up. Our navy 
costs us about eleven millions sterling a year. And 
what have we to show for it? At this present moment 
we have not a single ship of war which comes up to 
the requirements of the times, or which there is any 
reason to believe would not be captured or sunk if an 
enterprising enemy were arrayed against us. It is 
not our function to discover and proclaim thse defects. 
The Admiralty ought to possess sufficient . penetration 
to make such discoveries for themselves, and suflicient 
confidence in their own conclusions to induce them to | 
take with promptitude and effect whatever step they 
have judged to be right. But they have no penetration, 
and no confidence ; but are wafted hither and thither 
by every naval influence to which they may be exposed. 
The Americans have vessels with 20-inch guns and 
14-inch armour. Why have we not vessels with 
as much or. more? Why should we be inferior— 
and so much inferior—both in power of offence and in 
power of aggression to any other nation? Why do we 
go on building weak vessels when the crying want is 
for strong? Simply because we have confided the 
important problem of the maritime defence of the 
country to a bevy of old women, who are equally 
unable to learn and to forget. ‘Every one is conscious 
that the Admiralty is an effete and. hopeless. depart- 
ment. Sir John Pakington, Mr. Childers, and others 
of “ my lords” past and present are perfectly conscious 
of the default. And yet no one has the courage and 
knowledge and determination to apply a_ suitable 
remedy. Like the Navy Board, the Board of Admiralty 
must. be swept away. It is now not merely a funnel 
of fruitless expense, but an obstacle to useful progress ; 
and to its stupidity, or perversity, or supineness, or.all 
combined, we have to impute the enormous fault that 
we are at. the present moment without any real naval 
defences. Of what avail would be our thinly plated 
armour-clads against the impenetrable monitors of 
the Americans? And what are we to say of-the 
ludicrous pretext put forward by the Admiralty for 
the neglect to provide such vessels? ‘We know, in 
common with every mechanician in the kingdom, 
that it would take a longer time to construct monitors 
of the strength we now require, than to construct. the 
duplicate of any broadside ship we have got. And yet 


the Admiralty neglect to provide us with this most 
necessary instrument of defence, on the plea that such 
vessels could be constructed almost at a moment’s 
notice, as if monitors were sold ready made in chand- 
lers’ shops! Without monitors, our broadside vessels 
will not be safe against capture, and our coasts must 
remain practically undefended ; for monitors are merely 
expedients for combining the thickest possible armour 
with the heaviest possible gun, and strong armour and 
guns must necessarily prevail over weak. We want 
vessels that will be at once irresistible and impreg- 
nable. The rest is all but leather and prunella. 

But, in recounting the shortcomings of the Admiralty, 
it'is difficult to know where to begin. We may state, 
however, generally, that what we want in the navy, 
and et in the army also, is not large acting, but 
large potential power. We do not want to keep fleets 
cruising about in search of nothing, at a heavy and un- 
availing expense; but we wish to have an effective 
nucleus which, on the shortest notice, may be expanded 
efficiently to any desired dimensious. The existing 
system of half pay is wrong and bad, as_it encumbers 
the nation with the maintenance of a great number of 
idle persons, who ought rather to be re-absorbed into 
the industrial population by the prosecution of some 
ordinary trade or profession ; and re-enlistments, so far 
from being eneouraged, should be forbidden. Our 
standing army and -navy should be mainly used as 
schools in which some general instruction in the art of 
war would be given to the adult males of the. nation 
at large, to the end that reserves may he established 
which will in their extent comprehend the whole male 
population of the country within certain ages, and 
which, while embodying the whole strength which the 
nation is able to put ‘forth, shall be maintainable in 
ordinary times without much expense. The whole 
nautical population of the country should be passed 
through the navy, but none of it should be retained 
there. Every ship, however, registered at the custom- 
house should be compelled to carry certain appren- 
tices, and these apprentices, after having served 
their time, should be compelled to serve a limited 
time in a ship of war, so as to become conver- 
sant with the ordinary routine of naval duties. Not 
only would this arrangement give assurance of an ade- 
quate force of trained men being available for the 
maritime defence of the country in any emergency, but 
the discipline it would provide, and the habits of order, 
neatness, and subordination which it would generate, 
would constitute a valuable part of a seaman’s educa- 
tion, and would render him more fit for the discharge 
of those duties devolving upon him in the mercantile 
marine to which his subsequent life would properly be 
devoted. It is upon the mercantile navy that the 
duty should devolve of supplying the royal navy with 
men; and these men, after they had returned to the 
mercantile navy, as they would all very soon ‘do, should 
be liable to be called upon to enter the navy again in 
the event of any national emergency arising, which 
was declared to be such by Parliament. So also 
officers of the mercantile marie, who go up for their 
examination, should be required, after they have 
passed, to serve fora short time in the navy in a capa- 
city corresponding to that which they have attained in 
the mercantile marine; and all these seamen and 
officers should be rated as seamen and officers of the 
navy on the passive list. By this expedient the active 
force of the navy might be reduced without risk’or 
injury, and its potential force enormously augmented, 
not only without aggravation, but with an immense 
reduction of the expense. 

So much for the-men. And now about the ships. 
Our men-of-war should consist mainly of two classes 
—unarmoured and swift rovers, and impregnable moni- 
tors of high speed, and carrying the most powerful 
guns which can be constructed.’ The unarmoured 
vessels would be the Cossacks of the sea. They 
would capture straggling vessels and compel merchant- 
men to sail in fleets with a convoy of ships of war to 
protect them; and these ships of war, if broadside 
vessels, and consequently capable of mounting ‘only 
thin armour, would be at once attacked and sunk by 
the heavy monitors which would in such event be 
brought against them, and which ‘they would be wholly 
unable to resist. The rovers would collect the prey ; 
the monitors would seize or destroy it. ‘This~ the. 
Americans very well see, and they aré acting upon the 
perception. But our Admiralty sees nothing, not even 
its own ‘supineness and incapacity, though these are 
patent to all the world beside. ‘They anticipate no 
dangers, observe no precautions ; and when ‘those who 
do ask them why monitors are not being provided, they 
practically answer, Wait until we are’ driven from the 


‘sea—until our, vast commerce is destroyed; until we 


are boarded on our shores—and then we will ‘think 








about taking some step! It is a monstrous and 
unpardonable mistake to suppose that great monitor 
vessels can be improvised at the moment they are 
wanted; and none but great vessels are of any use. 
However brave our sailors, they cannot fight without 
tools, and it is too late to begin to construct a tool at 
the moment you want to use it. Besides, monitors 
are instruments of offence new to our sailors and 
mechanics, and it is in time of peace that their quali- 
ties should be tried, that our naval officers should 
become ‘familiar with. those qualities, that any neces- 
sary improvements should be introduced, and that con- 
fidence in the craft which an officer carries into action 
should be nursed up. None of these things can be 
the growth of a day. They are all important: condi- 
tions of success in a naval war, and, therefore, it is 
quite inexcusable in the Admiralty to neglect the para- 
mount and indispensable duty of providing, while it is 
yet time, a class of vessels which will render our suc- 
cess possible. ‘lo what end is money spent in more 
broadside ships, with the immaterial addition of bow 
windows on their sides; or-of what avail can small 
gunboats be, if our main fleet is captured or destroyed ? 
Such adjuncts as twin or hydraulic gunboats may no 
doubt be very useful so long as.our main defences 
are unforced. But alone they would be of as much 
use as Mrs. Partington’s mop in keeping out the 
Atlantic Ocean; and unless our main bulwarks are 
looked to in time, we must necessarily in any 
serious convulsion be overwhelmed.* This is a catas- 
trophe which it requires no prescience to predict: It 
is the inevitable sequence of the operation of natural 
laws, which are the same all the world over, and 
which it is the ‘primary function of an engineer dis- 
tinctly to apprehend. And just as surely as a boiler 
will burst if overloaded, or an embankment give way 
if made porous or too weak, so also will a thinly plated 
ship be broken into and destroyed by the force of such 
great artillery as it is unable to repel; while the small 
missiles which such a vessel discharges will be power- 
less against the low and thick sides of a monitor pos- 
sessed of the necessary strength to resist’ even the 
heaviest guns. Whatever else monitors may be un- 
able to do, we at least know this, that they are-able to 
come across the ocean, and that, in the case of vessels 
of equal size, a monitor would be able to sink a broad- 
side ship while remaining herself unharmed. And 
this fundamental distinction settles the whole ques- 
tion. For why do we keep up men of war? Is it 
not for purposes of protection? And what protec- 
tion could we receive from vessels which would be un- 
able in the event of war to protect themselves? Ask 
the question, ye naval reformers! Be not led aside by 
immaterial issues. But ask Lord Lennox, or other of 
the Admiralty wiseacres, on what plea our sailors are 
to be sent to sea in ships which cannot be defended. 
Ask them ‘also if they still adhere to the hypothesis 
that monitors can be constructed so much more rapidly 
than other ships of the same size, as to make it super- 
fluous to construct them before they are wanted ; and 
ask them what they suppose the nation must think of 
an Admiralty that adopts so preposterous a plea for 
its misdirections. There are thousands of men in 
this great mechanical country who are able to form a 
judgment sounder .than that of an Admiralty official 
on such an question as this. It may require an ex- 
lord of the Admiralty to convict his successors of 
keeping up needless flotillas in all parts of the world. 
The plea may be urged with convenient obscurity that 
piracy must be suppressed in Chinese waters, that the 
slave trade. must fe extinguished, and that our nume- 
rous colonies must be protected ; and what unofficial 
person has the means of justly estimating the precise 
force that is rae for all-this? But the futility 
of the plea. for neglecting to construct monitors, 
we can all discern; and if, in so vital an affair, 
so hollow’ a pretext can be put forward, is not 
there reasonable ground given for the presump- 
tion that in other points the policy of the Admi- 
ralty is equally indefensible? The conviction is fast 
gaining ground that the department: is hopelessly 
effete and rotten throughout, and that either a’ Lord 
High Admiral should be.created in the person of Prince 
Alfred, or that we should have a responsible minis- 
ter of marine. Above all, however, the existing 
mystery should be terminated, and the existing jobs 
exposed, and adequate — should be given, 
not merely to satisfy Parliament, but the country at 
large as to the soundness of the policy adopted. If 
such explanation cannot be afforded, then the policy 
must be changed, so as to be in harmony with the 
country’s convictions ; and we, standing here, as re- 
presenting enlightened opinion upon: this engineering 
subject, require an explanation that shall not be insin- 
cere or absurd. Let Lord Lennox be again coached 
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up, and try what he can do; but we forewarn him 
that he will only make matters worse unless he either 
produces a reason of manifest cogency for the course 
the Admiralty has pursued, or frankly admits that it has 
been mistaken. 


THE INTERCOLONIAL RAILWAY. 
From the late debate in the House of Commons 
upon the guarantee of the four million loan for the 
construction of the Intercolonial Railway through 
New Brunswick, one would have enpened Gnd pro- 
vince either a ¢erra incognita or a land known only 
for its desolation and for the insurmountable engineer- 
ing difficulties which it presents. At present the 
Grand Trunk Railway extends from Quebec 110 miles 
down the St. Lawrence to the Riviére du Loup, and a 
line has been for some time completed from Halifax to 
Truro, at the head of the Bay of Minas, the classic 
ground of Evangeline : 
In the Acadian land, on the shores of the Basin of Minas, 


Distant, secluded, still, the little village of Grand Pré 
Lay in the fraitful valley. Vast meadows stretched to the 


eastward, 

Giving the village its name, and pasture to flocks without 

number. 

From Truro to Riviére du Loup is a distance, upon 
a practical railway line, of from 420 to 490 miles, 
the choice of route lying between the central, the 
eastern, and the western portions of the province of 
New Brunswick. The Appalachian chain of moun- 
tains, known under different names in America as the 
White, the Green, the Catskill, the Blue, and the 
Alleghany Mountains, terminates on the north-east by 
a ridge, extending between the St. Lawrence and 
Ristigouche rivers, to Cape Gaspé, and over this ridge, 
the general elevation of which is 1500 ft. above the 
sea, either line would require to be carried. Besides 
this are two other ridges of lesser elevation—about 
1000 ft. ; and the country, like the north-eastern States 
of the American Union, is considerably broken, and is, 
for the most part, in the interior, covered with.dense 
forests. But summits of 1000 to 1500 ft., ina line 
upwards of 400 miles in length, are inconsiderable, 
and Mr. A. Luders Light, who constructed the Kuro- 
pean and North American Railway, in New Brunswick, 
and who knows the country well, has satisfied himself 
that no gradient, exceeding 1 in 80, and that for nine 
miles down towards Truro, will be requisite, and no 
tunnelling will be necessary. Indeed, the railways 
of the neighbouring States of Maine, New Hampshire, 
and Vermont—and they are many—intersect almost 
identical country, and few of them have cost more than 
10,000/. per mile. We are personally familiar with 
all these lines, with the country traversed by them, 
and with the economical yet substantial and sufficient 
character of their construction. Few, if any of them, 
have gradients steeper than 1 in 88, or curves of less 
than 15 chains radius. 

The central route of 420 miles from Truro to Riviére 
du Loup would cross three summits of from 1000 to 
1500 ft., and the Miramichi, Tobique, and Ristigouche 
rivers, neither of them large streams in the sense in 
which the term “large” is understood in America, and 
the line would cross them not very far below their 
sources. 

The eastern or north-eastern line would follow 
the coast for a good part of the way. It would be 50 
miles longer than the central, and would require the 
construction of 470 miles of new line. It would have 
perhaps less total rise and fall, but would have more 
bridging. 

The western route by the St. John’s river is 70 miles 
longer than the central route, but it might be worked 
over the European and North American Railway, 
and it would pass for a good distance up the valley of 
St. John’s river, the country along which, for 250 
miles, is fertile ana well settled. A line also of 92 
miles is in operation from St. Andrew’s, a capital har- 
bour, northward to the bend of the St. John’s river; 
so that goods coming eastward could go either to St. 
Andrew’s or St. John’s, as well as to Halifax. These 
harbours are always open in winter, and are very safe 
and commodious. 

Beyond its importance to the new Canadian con- 
federation, and its value upon imperial grounds, the 
Intercolonial Railway will prove of great service to 
New Brunswick. Few in Eneland, and notably the 
Right Honourable Mr. Robert Lowe, as shown by his 
late speech, have any idea of the resources of that pro- 
vince. Itnot only possesses a vast supply of excellent 
timber, but coal is plentiful, and iron ore abundant. 
We have seen samples, indeed, of extraordinary hydro- 
carbons, of great probable value, from districts near 
the line of the proposed railway ; and it will be remem- 
bered that the famous coal-mines of Pictou, in Nova 





Scotia, are not far away. Copper and manganese 
abound, the former near Bathurst Bay, and an inex- 
haustible supply of plumbago lies within half a mile 
of St. John’s. Besides these, are excellent. grindstones, 
gypsum, limestone, and freestone. Salt springs, highly 
saturated, are frequent, and sulphur springs have been 
also found. 

It has been asserted that a railway, once made 
through New Brunswick, would be blocked in winter by 
snow. Yet the Maine, New Hampshire, and Vermont 
lines, and those in Eastern Canada, all under the same 
climatic conditions, are worked with but comparatively 
little difficulty in the severest winters. No line could 
be more exposed than the Riviére du Loup section of 
the Grand Trunk; yet it and the Atlanti¢ and St. 
Lawrence, the latter from Montreal to Portland, and 
passing the base of the White Mountains, are main- 
tained in regular working order at all times. On the 
New Brunswick line the snow would seldom fall to a 
greater depth than 3 ft., and, passing as it will through 
extensive forests, the line would seldom be obstructed 
by drifts. 

The Intercolonial Railway, of which the construc- 
tion is, we think, now secured, is an interesting under- 
taking to engineers at a time when new railway enter- 
prises generally are so much impeded by financial 
difficulties. The new line will owe much of whatever 
success it may attain to Mr. A. Luders Light, the 
engineer who has so ably reported upon it, and con- 
sistently advocated its construction. 








MR. GRAVES AND THE ADMIRALTY. 


Ir the remarks made by Mr. Graves in the House 
of Commons on Monday evening last be correctly re- 
ported in Zhe Times, that gentleman has achieved the 
distinction of being the most unfair of all the preju- 
diced critics of H.M. ships. His attack of last year 
upon Mr. Penn and Mr. Reed for having added a few 
feet to the length of the Bellerophon’s funnels was 
sufficiently indicative of the spirit in which Mr. Graves 
entered upon his naval criticism, and the contemptible 
position into which Sir John Pakington unhappily 
allowed himself to be led on that occasion was univer- 
sally considered to be the most damaging circumstance 
that ever befel the right honourable gentleman as a 
naval administrator. The smart of the ridicule then 
poured upon Mr. Graves was manifest on Monday last 
in the oft-repeated disclaimers which he made of 
everything like hostility to the Admiralty Constructor 
—disclaimers which he evidently felt to be most neces- 
sary to clear himself from the singularly hostile nature 
of his observations. How it happened that Mr. 
Graves had found in the Channel squadron reports 
nothing but evidence of deficiencies in Mr. Reed’s 
ships—how it came to pass that he saw nothing of the 
commander-in-chief’s direct and complete condemna- 
tion of the ships of Mr. Laird, who sat within a yard 
of him during the delivery of his speech—how it was 
that he failed to see the no less explicit declaration of 
the same gallant officer, to the effect that the Bellero- 
phon was superior to the Achilles on the whole as a 
fighting ship, we shall probably discuss in a future 
article, in which we shall also consider the effect of 
such speeches on the executive Government, and the 
influence they may be supposed to have upon the issue 
of contracts. On that occasion we may also have occa- 
sion to consider the question of the price to be paid to 
the Mersey firm for building the Captain, in compari- 
son with what the Prussian Government are to pay to 
the Thames Company for the Wilhelm I., formerly 
known as the Fatikh. It may be that a few revela- 
tions on these points will put a different complexion 
upon the parliamentary aspect of naval affairs. But 
for the present let us confine ourselves to the singular 
unfairness of the member for Liverpool’s statements 
respecting Mr. Reed’s ships. 

Mr. Graves commenced his remarks on the ship- 
building question with the following words : 

“On the subject of the constructive — of our 
“naval administration ,he was compelled to speak ad- 
“ versely, though hedid so in no narrow orcarping spirit. 
“He must confess we were further off than we had a 
“right to expect from obtaining a swift, handy, and 
“ seaworthy iron-clad. He would merely take the 
“results of the last twelve months. And, first, with 
“regard to the three ships of the Vixen class.” 

Now it is necessary that our readers, in order to 
see the real intention of this passage, and how pre- 
eminently fair the speaker was, should remember what 
the Vixen class is, viz., a class of shallow draught, 
heavily-armoured gunboats, designed expressly for 
river service—vessels in which neither swiftness nor 
good sea-going qualities could possibly be attained or 





expected, and which were not designed for sea-going 
purposes, or to secure a high speed. We know, as a 
matter of fact—and it is hard to believe that any one 
who presumes to speak in Parliament on such a sub- 
ject, much less one who affects solemn airs of know- 
ledge and authority there, could have been ignorant 
of it—that these boats have always been considered 
by the Board of Admiralty poe by Mr. Reed as 
utterly without pretensions as sea-going ships, all that 
was chimed for them being the power of proceeding at 
suitable seasons, and under escort, to foreign stations, 
and of there operating in shallow waters inaccessible 
to iron-clad ships of , oe draught of water. And 
yet, in face of this fact, Mr. Graves did not scruple 
to lead off his criticisms by referring to these vessels 
as evidences that the Chief Constructor of the Navy had 
not yet succeeded in producing “a swift, handy, and 
** seaworthy iron-elad.” It is difficult for a pro- 
fessional man writing on such a subject to restrain 
his indignation at the fact that scientific men and their 
works should be treated with this gross and flagrant in- 
justice in a place where ae are utterly without reply 
or even representation. And what makes the matter the 
more offensive is the fact that Mr. Graves put forward 
this wretched gunboat class—for every principal feature 
of which we venture to say Mr. Reed is far less 
responsible than the board who ordered their con- 
struction—as a specimen of the Chief Constructor’s 
“swift, handy, and sea-going” ships in the very 
year that has established the perfect success of the 
Bellerophon. 

The spirit in which Mr. Graves’s remarks were con- 
ceived must be too evident to render it necessary for 
us to dwell on this point. Suffice it to say, that the 
Vixen was never intended for Channel service in winter 
gales, but that having been sent on that service, and 
having encountered a severe storm, she returned to 
port without the loss or injury of a single man, and 
with the loss of a couple of boats only—a loss which 
occurred to many other unarmoured vessels at the 
same time. She is now receiving some additional deck- 
fittings, to add to the comfort of her crew, of precisely 
the same nature as those which are being carried out, 
at a cost of 10,0007. to 12,0007., in Mr. Laird’s turret- 
ship Scorpion, all reference to which Mr. Graves so 
carefully avoided. The Vixen’s additions will cost, 
however, we are informed, less than one-tenth of that 
amount. 

What Mr. Graves said of the Amazon class we find, 
on inquiry, to be based on even less foundation. The 
present Board of Admiralty has not altered a single 
vessel of the Amazon class: the only one altered was 
the Danaé, which was simply lengthened 30 ft. at a 
very early stage, when but partly in frame, and before 
a single plank had been worked; and this alteration 
was made under the auspices of the late Board of 
Admiralty, and not of the present. 

We believe the complaints made of the ironclad 
fleet by Mr. Graves are equally without foundation, 
as we shall show in detail when the official papers are 
printed. It is simply untrue that the Bellerophon 
rolls heavily ; on the contrary, she is inferior in steadi- 
ness to the Achilles only, and superior to all the other 
ships of the squadron. 

Mr. Graves’s last charge against this noble vessel, 
which is pronounced the best fighting ship afloat by 
most naval officers as well as the commander-in-chief, 
is that she attains her speed by means of a large 
amount of steam power ; and he puts forward the pre- 
posterous notion that, had she been designed on the 
model of the Achilles, and of her present size, she 
would have gone as fast with less power—forgetting 
that in that case she would have been deficient of the 
power of carrying the armour which now makes her 
the stoutest ship afloat! It is really too bad that the 
vessels of our navy should be subjected to such criti- 
cism, even under any circumstances; but to find such 
nonsense gravely propounded in Parliament is truly 
lamentable ; po | the discredit of the affair will be 
much increased if some one of the many Lords of the 
Admiralty who now sit upon the Treasury bench, and 
some of the aspiring naval reformers on the other 
side, do not firmly and clearly represent the real facts 
to the house. 








THE LATE Mr. Wiii1AM BAppELEy.—Mr. Baddeley, so long 
known to the public by his communications to the Mechanics’ 
Magazine on fires and fire apparatus, died this week, at his 
residence in Islingten, in the 6lst year of his age. He was the 
inventor of a number of useful improvements in fire apparatus, 
and, in 1838, he received the Society of Arts’ silver medal for 
his canvas dam now so extensively employed by the fire brigades. 
On pages 102 and 103 of Mr. C. F. Young’s Fires, Fire-engines, 
and Fire Brigades, is an extended chronological list of Mr. 
Baddeley’s many and useful inventions in connexion with fire 


apparatus. 
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ENGINEERS’ LIFE INSURANCE. 


Mr. Parkin Jerrcock, the mining engineer, who 
lost his life in the attempt to discover and save those 
who were possibly left alive after the first of the series 
of explosions which took place in the Oaks Colliery, 
at Barnsley, had effected an insurance for 1000/. with 
the Accidental Death Company, and they now refuse 
to pay over the money to his family. The objection is 
raised that he wilfully exposed himself to danger, and 
a clause is pointed to, in the policy, exempting the 
company from liability in such easés. ‘The company, 
however, are apparently labouring under some mis- 
conception, which an examination in a court of law 
would speedily clear up. Their officers were, of course, 
aware when they insured him that Mr. Jeffcock was a 
mining engineer, and necessarily exposed to the ordi- 
nary and eyen the extraordinary dangers of his pro- 
fession. It was then that they could, and did, deter- 
mine what measure to place upon the risk to which 
the necessary exposure of his life exposed them. To 
talk of “wilful exposure” in such a case is ide 
Every time Mr. Jeffcock entered a pit, he was sub- 
jected to some amount of danger, yet his duty com- 
pelled him to incur this danger. True, there _are 
many and, on the whole, tolerably effective provisions 
against the breaking of pit ropes, the over winding of 
cages, the fall_ of roofs, the explosion of gas, the in- 
road of water, &c.; but no mining engineer can be 
considered as leading a life of average human safety. 
Had Mr. Jeffcock been in the workings, and lost his 
life when the first explosion of gas occurred, we pre- 
sume that no objection of “ wilfulexposure” to danger 
would have been raised, for, had he been there, it 
was his business to be there; and although there was 
always some amount of danger of explosion, none 
could say when an accident would or would not take 
place. Nor, after the first explosion, was it certain 
that another was to follow. It might happen or it 
might not, so far as could be foreseen, and Mr. Jeffcock 
was not the man, in such a case, to hesitate before the 
mere possibility of danger in his attempt to save the 
lives of men who, having escaped the first blast, were 
nevertheless exposed to the after-damp. Others than 
Mr. Jeffeock had been down the shaft after the first 
explosion, and had come safely up again. 

We need not, however, go into the full details of the 
case, as we have shown enough to fix the liability of 
the Accidental Death Company. They were free to 
refuse Mr. Jeffcock’s application for insurance, but, 
knowing his profession, and therefore, by a fair pre- 
sumption, knowing all the dangers to which he was 
exposed, they accepted him and took his money. 
From that hour they were accountable for his life 
under any circumstances short of suicide, or exposure 
expressly described and interdicted. “ Wilful exposure” 
is to be construed and defined before, and not after, the 
event ; and in any case it is not for the insurers to set 
up, after such event, constructions and definitions of 
their own. We cannot for one moment doubt that a 
jury would award the full amount of the insurance and 
costs ; and we are equally convinced that the Accidental 
Death Insurance Company have done their business 
much injary by shaking confidence in the security of 
this form of life insurance. 


STRAINS ON LOCK-GATES. 


Tue rather voluminous correspondence on the sub- 
ject of the strains on lock-gates, or, as some of our 
readers may prefer putting it, the new version of 
“ much ado about nothing,” given in our recent num- 
ber, is equally suggestive, in whichever light we may 
be disposed to view it. 

We may boast of the gigantic strides made in the 
science of engineering, and, if we glance through an 
old report, such as that on Telford’s proposed cast-iron 
bridge across the Thames, we may aah at the differ- 
ences of opinion on points familiar now to the veriest 
tyro, and at the idea of all the greater lights of the 
empire reporting on the strength of a cast-iron bridge, 
when the only data with reference to the resistance 
of the material was the comforting assertion of “a 
practical man,” that he could not conceive a weight 
which would crush a 6in. cube of cast iron. Yet, we 
fear, an “ outsider’? would perceive little advance on 
this method in some portions of the discussion on 
lock-gates. It is certain that if he had the patience to 
wade through the whole of the contributions, at the 
same time knowing nothing of the subject himself, he 
would come to the conclusion that the question was 
very abstruse, and the writers all uncommonly clever 
fellows. If informed by a “professional” that there 
was really nothing involved requiring a longer demon- 





stration, or more incapable of a rigid one, than the 
simplest proposition in Euelid, he would possibly still 
admire the contributors for their energy, if not all of 
them for their wit. 

We believe a large proportion of the discussion in 
the present instance would have been spared, if our 
various correspondents had endeavoured to look at the 
question from the same point of view as their oppo- 
nents. Of course, having once taken up a position— 
in print, too—it is a point of honour to stick to it. 
Very few have the candour of the great Dogberry, to 
request Mr. Editor to “ write me down an ass;” and 
the only alternative, when a position becomes unten- 
able, is to retire on “urgent private affairs.” 

The first contribution—insignificant enough in itself, 
but provocative of discussion, and consequently useful 
as a text, if for nothing else—was by a Mr. Williams. 
Apparently, in order to realise the conditions of the very 
simple problem he wished to solve, that gentleman 
found it necessary to construct a diagram consisting of 
some twenty or thirty lines. As this complication 
would only tend to confuse any one more familiar 
with the analysis of strains than Mr. Williams, it was 
protested against by “J. S. B.,” who at the same time 
took exception to the employment of angles in order 
to determine the hypothenuse of a right-angled 
triangle when the remaining sides alone were given. 
In his reply, Mr. Williams simplified some of his 
mathematical expressions, but introduced a puzzling 
one of another order, “ coming forward (for protec- 
“ tion) as a xom de plume.” At the same time another 
luminary, “ M.,” providentially appears, to throw addi- 
tional light on the subject. As “M.” snubs both 
the combatants in the orthodox controversial fashion, 
this, of course, elicits a response from “J. S. B.,” who 
carries the war into the enemy’s country by means of 
a more general investigation of the ¢heoretically 
economic ratio of rise and thickness to the span of a 
lock-gate. 

Although unable to follow “J.S.B.’s” reasoning, 
Mr. Williams (macte virtute esto!), nothing daunted, 
returns to the charge, accuses him this time of “ rush- 
ing into. print as a xom de plume,” and then retires 
from the controversy in the conventional fashion on 
“urgent private affairs.’ The other combatant, 
“M.,” also remains in a fog: he speaks of ‘two 
“ minimum sections, one of which requires twice as 
“much metal as the other.” As we apprehend 
“ J. S. B.’s” argument, the quantity of metal required 
in a lock-gate will theoretically remain constant for 
all depths in the excess of the minimum one given by 
his formula, and, consequently, it is as absurd of “ M.” 
to limit the number of possible minimum sections to 
two as it is of him to assert they are of different values. 
This misunderstanding of “ M.” leads him to suppose 
that “J. 8. B.” is wasting one-half his metal, and at 
the same time accounts partly for the length of the 
discussion. 

It appears, then, that the chief fact which may be 
deduced from the discussion is that, theoretically, the 
rise of a lock-gate should be one-half, and the thick- 
ness about one-sixth, the span. Although this infor- 
mation may be interesting, it is of little practical 
value. The determination of the most economical 
proportions in practice for a lock-gate w.th a given 
minimum thickness of skin would be a problem of 
rather greater complexity, it is true, but of infinitely 
greater value than the one which bas been considered 
in these discussions. Possibly some of our readers 
may be inclined to attempt its solution. 





—— 


OPENING OF THE PARIS EXHIBITION. 
Tue Paris Exhibition was opened on Monday, at 
2 p.m. by the Emperor and Empress in person, attended 
by several members of their household, and of the 
imperial commission and anumber of the dignitaries of 
the Court. On Sunday evening the building was in an 
almost hopeless state of dust and disorder; but a vast 
amount of work had been got through with before 
noon on Monday, and, but for the emptiness of a great 
portion of the space, the building then pueies a 
tolerably good appearance. Steam of 60lb. was sup- 
plied to many of the engines, and Boyer’s and ~v < 
vrian’s fine horizontal engines, as well as the Corliss 
and other engines, were running during part of the 
day. But little other machinery was in motion, 
and much of it was quickly covered with canvas 
as soon as the Emperor and his suite had passed. 
The erowd in the building was by no means 
brent: Less than four thousand paying season-ticket 
iolders were present ; but there was a good muster of 
exhibitors and of their assistants, while a certain 
number were admitted on payment of 16s., and others 





got in without any right or payment whatever. The 
ritish department was altogether the most present- 
able portion of the whole show, and the Emperor took 
occasion, quietly, to thank Captain Beaumont and his 
energetic assistant, Captain Maynard, for their exer- 
tions. After the Emperor’s departure at 34 p.m., 
comparatively few people remained in the building, 
although a large number collected in and about the 
cafés outside. The day was magnificent. Prac- 
tically the contents of the building will not be com- 
plete before the 1st or middle of May, nor the park 
till June. 








JURORS AT THE PARIS EXHIBITION. 
Tue Commissioners appointed by her Majesty to advise on 
the best mode by which the products of industry and the fine 
arts of the United Kingdom, the British colonies, and dependen- 
cies may be procured and sent to the Paris Universal Exhibition, 
and to appoint jitrors, have, in accordance with the authority 
given them, elected the following amongst others as presidents, 
vice-presidents, jurors, and associates, to represent the United 
Kingdom in the International Jury. We have restricted our list 
to the jurors of those classes in which our readers are most in- 
terested. Class 4,.Architectural designs and models; juror, 
Mr. James Ferguson; associate-juror, Lieutenant-Colonel Scott, 
R.E. Class 5. Engraving and lithography; jurors, Mr. R. J. 
Lane, A.E.R.A., and Mr. F. Seymour Haden, F.R.C.S.; as- 
sociate-juror, Mr. Julian Marshall. Group II. (Apparatus and 
application of the liberal arts.) Lord Houghton, vice-president ; 
Mr. Baillie Cochrane, M.P., associate vice-president. Class 6. 
Printing and books; juror, Mr. George Clowes; associate juror, 
Mr. C. Rivers Wilson. Class 8. Applications of drawing and 
modelling to the common arts; juror, Mr. R. Redgrave, R.A.; 
associate juror, Mr. H. A. Bowler. Class 9. Photographic 
proofs and apparatus; juror, Dr. Hugh W. Diamond; associate 
juror, Lieutenant-Colonel Gordon, C.B., R.E. Class 12. 
Mathematical instruments and apparatus for teaching science ; 
juror, Mr. C. Brooke, M.A., F.R.S ; associate juror, Lieutenant- 
Jolonel Strange, F.R.S., F.R.A.S. Group III. Class 23. Clocks 
and watches; juror, Mr. C. Frodsham. Class 24, Apparatus and 
rocesses for heating and lighting ; juror, Professor J. Tyndall, 
4L.D., F.R.S. ; associate juror, Rear-Admiral Ryder, C.B., R.N. 
Class 27. Cotton thread and tubries; juror, Mr. Malcolm Ross. 
Class 28. Thread and fabrics of flax; juror, Mr. William 
Spotten. Class 29, Combed wool and worsted fabrics; juror, 
Mr. W. Morris; associate juror, Mr. J. Law. Class 30. Carded 
wool and woollen fabrics; juror, Mr. Edward Huth; associate 
juror, Mr. H. S. Way. Class 31. Silk and silk manufactures ; 
juror, Sir B. S. Phillips; associate juror, Mr. C. S. Haden. 
Class 37. Portable weapons, arms, and military equipment; 
juror, Major-General Sir W. Gordon, K.C.B., K.E.; associate 
juror, Major-General C. Dickson C.B., R.A. Class 38. Tra- 
velling articles and camp equipage; jurors, Sir S. Baker and Mr 
Edward Page; associate juror, MacLeod of MacLeod. Group 
V. (Products (raw and manufactured) of Mining Industry. 
Forestry, &c.)—Class 40.’ Mining and metallurgy; juror, Mrs 
5. H. Blackwell; associate juror, Captain W. 5. Roden. Class 
41. Products of the cultivation of forests and of the trade, 
appertaining thereto; juror, Hon. I. D. M‘Gee; associate juror, 
Mr. P. L. Simmonds, Class 44. Chemical and pharmaceutical 
products; juror, Dr. Frankland, F.R.S.; associate juror, Dr. 
David Price. Class 45. Specimens of the chemical processes 
for bleaching, dyeing, printing, and dressing; juror, Sir 
Robert Kane, F.R.S.; associate juror, Dr. David Price 
Class 47. Apparatus and processes of, the art of minin 
and metallurgy; juror, Mr. W. W. Smyth, M.A., F.R.S. 
Pres.G.S.; associate juror, Mr. P. Le Neve Foster. Class 
48. Agricultural apparatus and processes used in the 
cultivation of fields and forests; juror, Mr. Jacob Wilson. 
Class 50, Apparatus and processes used in agricultural works, 
and in works for the preparation of food; juror, Mr. James C. 
Amos; associate juror, Mr. C. Wren Hoskyns. Class 51. 
Apparatus used in chemistry, pharmacy, and in tan-yards; 
juror, Dr. Lyon Playfair, C.B., F.R.S.; associate juror, Profes- 
sor ‘I’. C. Archer. Class 52. Prime-movers, boilers, and engines 
specially adapted to the requirements of the Exhibition; juror, 
Mr. J. Scott Russell, M.A., F.R.S.; associate juror, Captain 
Beaumont, R.E. Class 53. Machines and apparatus in general ; 
jurors, the Karl of Caithness and Mr. Robert Mallet, M.I.C.E., 
F.R.S. ; associate juror, Mr. John Anderson. Class 54. Machine 
tools; juror, Mr. G. W. Hemans, M.I.C.E., F.R.G.S., F.G.S. 
Class 55. Apparatus and processes used in spinning aud rope- 
making; juror, Mr. R. D. Marshall. Class 56. Apparatus and 
processes used in weaving; juror, Mr. M. Curtis. Class 60. 
Machines, instruments, and processes used in various works. 
juror, Mr. C. F. Beyer. Class 63. Railway apparatus ; juror, 
Mr. J. E. M‘Connell, M.1.C.E. ; associate juror, Sir D. Campbell. 
Class 64. Telegraphic apparatus and processes; juror, Mr. 
C. Wheatstone, F.R.S.; associate juror, Lord Sackville Cecil, 
Class 65, Civil engineering,. public works, and architecture ; 
juror, Mr. C. II. Gregory, M.I.C.E.; associate juror, Major A 
Clarke, R.E. Class 66, Navgation and lifeboats ; juror, Cap- 
tain F. Arrow; associate juror, Rev. J. Woolley, LL.D. Group 
X. (Articles exhibited with the special object of improving the 
physical and moral condition of the people.) Sir J. P. Kay 
Shuttleworth, Bart., vice-president.—Class 89. Apparatus and 
methods used in the instruction of children; juror, Rev. Canon 
Norris, M.A.; associate juror, Mr. E. C. Johnson. Class 90. 
Libraries and apparatus used in the instruction of adults at 
home, in the workshop, or in schools and colleges; juror, 
Rev. W. Rogers, M.A.; associate juror, Rev. M. Mitchell, 
M.A. Class 91. Furniture, clothing, and food from all sources, 
remarkable for useful qualities combined with cheapness ; 
juror, Viscount Canterbury; associate juror, Mr. Nassau J. 
Senior. Class 93. Examples of dwellings characterized by cheap- 
ness combined with the conditions necessary for health and com- 
fort; no juror allowed. Class 94. Articles of‘ all kinds manu- 
factured by skilled workmen; no juror allowed. Class 95. In- 
struments and modes of work peculiar to skilled workmen; no 
juror allowed. 
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RIVET-MAKING MACHINE. 


CONSTRUCTED BY MESSRS, DE BERGUE AND CO., ENGINEERS, MANCHESTER. 
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In the Exhibition of 1862, a machine for making rivets, con- 
structed by Messrs. De Bergue and Co., was exhibited, and 
attracted much attentivn on account of its ingenious construc- 
tion. This machine after continued application in practice 
showed certain defects in some of the details which have been 
since successfuily remedied by the same well-known firm, and 
the machine, as represented in the above engravings, has 
been ultimately arrived at. In its present form the rivet-making 
machine of Messrs. De Bergue and Co., has been introduced 
into many workshops in this country and abroad, and has 
worked to satisfaction for considerable periods of time. The 
rivets are cut off to size by the machine in a heated state, and 
are then introduced into solid dies placed in the circumference 
of a large disc, aaa, which is kept in constant rotation by 
means of the gearing as shown in plan, Fig. 3. The heading 
die is carried in a slide, 5, Fig. 1, shown in section by itself in 
Fig. 5, this die receiving a reciprocating movement from the 
main gearing so as to effect one stroke for each die passing on the 
disc below. The movement of the heading die is guided ina 
straight line by means of the guide bar, m, Figs. 5 and 6, pas- 
sing through a fixed slot. It is obvious that this form of move- 
ment would not produce ones rivet without further provisions, 
since the movement of the disc during the process of heading would 
have the effect of shearing the head off the stem of the rivet, or at 
least of placing it out of centre. To avoid this a second move- 
ment is given to the heading die, which allows it to follow 
the rotating dise to a certain distance during the operation 
of forming the head, which is thereby kept in its proper central 
position. This movement is effected by means of a rocking link, 
nnn, connected to the slide bar, m, by a pin, 0, which gives a 
lateral movement to the header, 6, making. the iatter follow the 
movement of the rotating disc, a. Behind the heading die, a 
cast-iron distance piece, p, is inserted as a safety piece in case 
of a larger blank being inserfed than the machine is capable of 
heading. The distance piece is then broken, and by its fracture 
prevents the breakage of any vital part of the machine. There 
are always some spare pieces of that kind kept in readiness so 
as not to interrupt the working of the machine by their break- 
age. The dies are of cast iron, and require frequent renewal. 
For this purpose Messrs. De Bergue and Co. always supply 
a small apparatus for moulding dies with each machine 
delivered by them. This apparatus is shown in Fig. 4. The 
finished rivets are pushed out of the dies by means of pins pro- 
*ecting into the dies from below. These pins are pushed for- 
ward in the course of rotation of the disc, a, by an eccentric 
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against which tbeir heads are bearing, so that n a certain posi- 


tion of the rotating disc the finished rivets are pushed out of 


the machine by its own action. 


HOWES’S VENEER KNIFE-MACHINE. 

Tue production of veneers by means of a knife splitting the 
wood into thin slices, instead of cutting the block by means of a 
saw, is a well-known desideratum in wood-working machinery. 
The veener saw, however thin its blade may be made, must 
always waste a thickness of wood considerably in excess of its 
own thickness, owing to the necessity of setting the teeth of the 
saw. Inthe general run of practice a veneer saw wastes more 
wood than it leaves; or, in other words, the quantity of wood 
converted into sawdust exceeds that which remains in the form 
of veneers. With the costly kinds of wood employed for veneers, 
nothing can be more objectionable, and many designs have there- 
fore been produced for making a veneer knife which will slice 
the wood by means of a plain sharp edge, and in this manner 
convert the entire thickness of the block operated upon in 
veneers of suitable thickness without producing any sawdust, 
and therefore making very little waste. It is difficult, however, 
to make these machines work well in practice, and so a certain 
amount of prejudice has been naturally formed against them. 
The machine represented on page 321 has been introduced into 
this country by Messrs. T. Robinson and Son, of Rochdale. It 
is an American invention by Mr. L. R. Howes, and has been at 
work for some time, giving satisfactory results. In this 
machine the wood block is fixed to a frame resembling the cross 
slide of a planing-machine (a, Fig. 1). The knife is set with its 
edge upwards in a carriage (6, Fig. 1), which can be moved to 
or from the frame (a) by a self-acting feed motion. During the 
operation of cutting, the knife remains stationary while the 
block receives a reciprocating motion in a horizontal direction 
from a short connecting-rod (c c, Figs. 2 and 3), moved by an 
eccentric keyed to a revolving shaft (d, Fig. 3). At the same 
time the block is moved downwards in a straight line by means 
of a pair of screws worked by bevil wheels. The wood block is 
thereby traversed over the edge of the knife, and at the same 
time receives a reciprocating movement longitudinally or parallel 
with the cutting edge, whereby a smooth cut is obtained. The 
feed motion, which acts during the return of the block, and sets 
the knife forward by the thickness of one veneer, is effected b 
means of a screw traversing the carriage (5) on a horizontal bed. 
The production of veneers is at the rate of 40 to 60 square feet 
a minute, a power of 3 horses being required to drive the machine. 





THE INSTITUTION OF CIVIL ENGINEERS. 
April 2, 1867. 
Joun Fow er, Esq., President, in the Chair. 

Tue paper read was “ A Memoir on the River Tyne,” by 
Mr. W. A. Brooks, M. Inst. C.E. 

It contained a description of the tidal phenomena of the river, 
in its condition previous to being placed, in 1842, under the 
charge of the author for its improvement, as contrasted with the 
phenomena which were found to exist after the completion of the 
river works. These works consisted, mainly, in the first instance, 
of timber jetties, subsequently connected by river walls, formed 
of rubble mixed with ships’ ballast, which was brought into the 
harbour and discharged into the line of the river works, afford- 
ing an example of how much good might be effected in a port 
by the judicious application of available materials. The whole 
of the works, on both sides of a navigation of 10 miles in length, 
forming what were locally called “‘ The Tyne Improvement 
Works,” were executed out of a revenue applicable to them, not 
amounting to more than 5000/7. a year, or to 80,0007. spread over 
a period of about sixteen years. Northumberland Dock, inclosing 
a reclamation from the river of above 70 acres, and the Tyne 
piers had been, or were being, executed out of separate funds. 

Much of the interest of the paper consisted of a dissertation 
upon the cause of the formation of bars at the mouths of rivers, 
and the means available for their amelioration, according to the 
well-known theory of the author, that “ bars owe their existence 
“to the confliction which takes place between the current of the 
“ early flood tide and that of the ebb, where shoals exist, pre- 
“venting the free drainage of the back-water during the proper 
“period of the discharge of the ebb.” : 

The remainder of the paper was devoted to the consideration 
of the effects which various forms, or alterations in the direction, 
of the piers at the mouth of the Tyne would ‘have produced, as 
contrasted with the result of the piers planned by the author, 
which were already carried out to a considerable length. 








MAINTENANCE oF Way.—Sir D. Gooch, at the meeting of 
the Great Western shareholders gave the cost of maintenance 
of the line for the last half year, as 158/. per mile, against 224/. 
on the Great Northern, 156/. on the London and South-Western, 
and 1777. on the London and North-Western. The general 
summary of the working expenses amounted to 49.9 per cent. 
of the traffic receipts. The London and North-Western was 
48.3, the Bristol and Exeter 50.9, the London and South- 
Western 56, the Great Northern 5. 
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HOWES’S PATENT VENEER KNIFE MACHINE. 
CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, ENGINEERS, ROCHDALE. 
(For Description, see opposite Page.) 
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ENGINEERS’ AND SMITHS’ TOOLS IN 


THE PARIS EXHIBITION.—No. IL. 


In selecting the objects for our preliminary notes 
upon this comprehensive and important class of 
machinery, we are guided rather by the convenience of 
the early visitor to the Paris Exhibition than by any 
systematic mode of arrangement. A great number of 
engineers’ tools, particularly those which are not exhi- 
bited in motion, are at present kept carefully covered, 
in order to save them from injury during the continued 
erection of other machinery about them, and they are 
therefore practically on the same footing with all those 
machines which are still ontside the building and 
within their packing-cases, and will, in all probability, 
remain veiled until the great bulk of the artlcles are in 
their places, and the jury have commenced their 
labours. The French department is not very well 
stocked with hammers. Samed Farcot et ses Fils, 
of Porte St. Quen, near Paris, have a single-standard 
hammer, apparently about 10 ewt. head, and made on 
M. Farcot’s patent principle, with a somewhat com- 
plicated valve-gear which admits steam to both sides of 
the steam piston simultaneously, there being a constant 
pressure maintained on an afuularsurface of the piston 
in one direction, while an intermittent pressure exerted 
on the fall area of the other side effects the movement 
and action of the hammer-head. This plan was patented 
years ago by Mr. F. J. Bramwell. A’similar hammer was 
exhibited by the same firm in the London Exhibition of 
1862.°° The piston-rod of this hammer is of rectangular 
sectidh, and a stuffing-box of corresponding shape is 
provided for its guide, so as to prevent it from turning. 
Hammers of this type are somewhat more expensive to 
make than those in more general use; this may to 
somp extent counterbalance their economy of steam, 
mowe particularly in forges using the waste heat of 
their furnaces for the generation of steam, and which, 
as a rule, have an abundance of steam, even exceeding 
the demands of more wasteful hammers. In the 
Belgian department, a hammer of about 4 tons weight 
of head is exhibited by M. Auguste Detombay, of 
Marcinelle. This is the largest hammer in the Exhi- 
bition; its framing is made of two hollow box-casting 
standards, spreading out into four fect at the bottom, 
similar to the standards of the large hammer at Wool- 
wich, made by Messrs. Nasmyth, Wilson, and Co., of 
Patricroft. The hammer is single-actine, and fitted 
with a balance piston-valve worked by hand. The 
guides are made in the form of loose VY slides, instead 
of the ordinary rectangular guides—a construction 
which seems to have been resorted to as a makeshift 
under difficulties of construction with an incomplete 
plant of tools. ‘The V slides are bolted on, and are, 
therefore, in danger of coming loose with heavy work, 
such as hammering steel. The cylinder is connected 
with the standards in an unusual manner, its base 
heing cast with a projecting flange which encloses the 
top of the standard, the space between this flange 
and the standards being filled up with wood wedged 
in between. Much neater in construction is a small 
hammer by Lucien van der Elst, of Braine le Comte, 
Belgium, constructed as a steam tilt, apparently 1 ton 
in weight, with a copy of Naylor’s patent valve-gear 
for double action. ‘The fravies are of T section, and 
the top of wrought iron, made in a very creditable 
style of workmanship. Messrs. Varrall, Efwell, and 
Poulot, of the Avenue Trudaine, Paris, exhibit a 
single standard hammer, with hollow frame, fitted 
with Naylor’s patent valve-gear. ‘The apparent weight 
of this hammer is $ ton; the valve-gear looks com- 
paratively very massive for the size of the whole; but 
this is anything but objectionable with a steam 
hammer intended for quick work. The hollow east- 
ing of the single standard is very good, and has very 
fine outlines. In the space occupied by British 
machinery, a 2-ton wrought-iron standard steam 
hammer, exhibited by Messrs. Thwaites and Carbutt, 
of Bradford, and several.models of hammers, are the 
most prominent. The large hammer exhibited has a 
head of 2 tons weight, a cylinder of 19 in. diameter, 
and a stroke of 3 ft. 9 in., witha clear space of 8 feet 
between the two wrought-iron standards. The con- 
struction and general appearance of this hammer is 
somewhat similar to, but improved upon, that illus- 
trated in our first volume, from drawings supplied to 
us by this firm. The hammer exhibited is double- 
acting, with balanced valves capable of being worked 
by hand or by the hammer. itself, and is similar in 
every respect to the hammers now supplied by 
Messrs. Thwaites and Carbutt to the Atlas *Works 
in Sheffield, and to other steel works. Oné of the 
same size and construction is now in Course of con- 
struction for the Bessemer Steel Works, Sheffield. 
The models exhibited by Messrs. Thwaites and Car- 


' butt. are those of Mr. Ramsbottom’s well-known 


| tion. 





patent duplex hammers, one representing the 30-ton 
hammer of which.we lately gave a description, and 
the other a working model of the 10-ton duplex 
hammer as erected at the Crewe Works. Tie latter 
model is made complete to the seale of 3th of the 
full side, and will be shown in operation as soon as 
steam pipes can be attached. The foundation is re- 
presented in section, so as to show the steam cylinder 
and its inclined connecting-rods which operate upon 
the two horizontal liammers. There is also the in- 
genious arrangement for holding the ingot between 
the two hammers between ceutres, with the provision 
for allowing for the elongation of the article while 
under operation. ‘The intention in this invention of 
Mr. Ramsbottom is to construct hammers of larger 
sizes and powers than those at present in use, or 
even contemplated by the boldest designers, with 
greater facilities and at a less cost than single-act- 
ing hammers would require. It is said that, com- 
pared with the largest steam hammers now in ex- 
istence—viz., the hammer made by Messrs. Morrison, 
of Neweastle, for the Russian Government, and the 
hammer made by M. Krupp for his own works, which 
are both about 45-ton hammers—the price of a duplex 
hammer of the same weight for each block would com- 
pare to very great advantage ; but it must be borne 
in mind that the duplex hammer is not equally 
suitable for a variety of work, but simply serves the 
special purpose of drawing down ingots and blooms. 
Now that M. Krupp has for some time had the inten- 
tion of constructing something like a 200-ton hammer 
for cogging his monster ingots, it is not improbable 
that the Ramsbottom hammer will find its way into 
Germany. In fact, there is a report in existence that 
the works at Essen are already preparing for the erec- 
tion of a Ramsbottom hammer on a very large scale. 
To return to Messrs. Thwaites and Carbutt’s models, 
there is one more to be named—viz. a working model 
of a double-acting tilt hammer, with self-acting valve 
motion and a double standard of cast iron. This 
hammer is intended for tilting steel. The steam 
hammer exhibited by Messrs. Massey, of Manchester, 
is a creditable piece of machinery. It has a single 
standard made in two pieces, according to a plan first 
introduced, we believe, by Messrs. Beyer, Peacock, 
and Co., and which is worthy of more general imita- 
The anvil and bed-plate are loose, and the valve | 
not | 
ad- 





motion entirely self-acting for tilting, so that it is 
intended to be worked by hand, the steam being 

mitted by a throttle valve worked by a treadle by the, 
foot of the attendant. The apparent weight of this | 
hammer about 5 ewt. Messrs. Tannett and | 
Walker, of Leeds, exhibit a 4 ewt. hammer with | 
single standard, consisting of two frames bolted on to | 
the anvil block. It has a self-acting motion, known as | 
Messrs. Hewitson and Walker’s patent valve motion, | 
and seems to be intended for very quick work in tilting | 
steel. ‘The stroke is somewhat shorter in proportion | 
to the size of the hammer than with hammers designed 
for other classes of work, which in tilting may be con- 
ducive to economy of steam, as with the double action | 
of a steam hammer it is known that the quantity of 
steam required for short strokes in a cylinder of greater 
length is almost as great as if the full stroke of the 
hammer were required, the cylinder at the upper side 
of the piston being filled and emptied completely at 
each stroke, however short the stroke actually made by 
the hammer-head may be. <A novelty, comparatively 
speaking, in steam hammers are the so-called steam 
strikers, or “Oliver,” of which type two specimens are 
in the Paris Exhibition, both in the British depart- 
ment—one exhibited by Mr. Massey, with an oscillating 
cylinder working the hammer at considerable speed 
and with great facility; the other, invented by Mr. 
Davis, of the Viaduct Works, Crumlin, South Wales, 
similar in construction to the one already illustrated in 
ENGINEERING, but with some slight improvements in 
its details. The steam strikers seem to have acquired 
great favour with engineers and forge-managers; they 
possess all the agility and adaptibility of the human 
arm to different, irregular, and intricate shapes of work, 


1s 


jand combine with this the economy and superior power 


of steam. Mr. Davis’s steam striker will be exhibited 
in operation ; it stands near to the outer passage of 
the British machinery gallery, close to the tools ex- 
hibited by the Whitworth Company. The Prugsian 
exhibition is not strong in hammers ; but there is the 
hydraulic forging-press, patented by Mr. Haswell in 
Vienna, and exhibited by M. Egells, of Berlin. The 
press is mounted with a rectangular hammer and 
anvil face, not sufficiently indicative of the character of 
the forging-press as a tool for squeezing the material 
operated upon into dies or moulds ; but otherwise it is 


exhibited by drawings in the London Exhibition of 
1862 by the inventor, and as made since then for the 
Cyclops Works, in~ Sheffield, by the Kirkstall Forge 
Company, in Leeds. The size of the press exhibited 
in Paris is very moderate as compared with the 
dimensions ultimately contemplated for tools of this 
class ; the hydraulic cylinder is made of cast iron, with 
lugs for the four bolts, which hold the press together, 
aud take the strain both longitudinally and sideways, 
as exerted in the latter direction by any oblique strain 
thrown upon the hydraulic ram. The steam cylinder 
is horizontal, and has one pump at each end of the, 
piston-rod, which projects through both cylinder covers, 
There are two large levers operating the valves for 
distributing the water under pressure to the large ram 
in the down stroke, and to a small ram which lifts up 
the main ram on the return stroke. These valves, re- 
quiring to be moved under hydraulic pressure, are 
worked by small single-acting steam pistons, one for 
each valve, steam being admitted by the slide-valves of 
these single-acting cylinders, which in their turn are 
worked liy hand. This somewhat complicated arrange- 
ment, first proposed many years ago by Mr. James 
Nasmyth, has given to the* Haswell press the un- 
desirable reputation of being extremely costly and dif- 
ficult to keep in repair. ‘The principle of squeezing 
has a distinet and special application for stamping or 
moulding, and should be applied to operations of this 
class only; it is then probable that forging-presses will 
come out to much greater advantage than they have 
done thus far, where attempts have been made to make 
these machines do the work of steam hammers indis- 
criminately, and without reference to the nature of the 
work for which they are specially suitable. The 
workmanship of Mr, Egell’s press is very good, and 
does credit to the exhibitors, who are well known in 
Germany for the good quality of all their productions. 
The Swedish department has a very curious specimen 
of a power hammer worked by a strap and pulley. The 
hammer is lifted in its vertical guides by means of a 
rotating cam, making one revolution for each stroke of 
the hammer; the back end of the hammer-bar is made 
to bear against a spring constructed of wood. This 
spring consists of a broad arm, made of a square piece 
of close-grained dry wood, and bent down at both ends 
to a segment of a circle of large diameter; at each of 
the two ends of this segment another piece of wood, 
bent in the opposite direction, is attached, and so the 
shape of a double spring is obtained, the action o 
which is made use of to produce a sharp and intense 
blow with a hammer of comparatively small weight. 
This hammer is intended for tilting, it having a con- 
stant length of stroke, and running at an uniform 
speed. In the American department, a hammer some- 
what similar to this in its first appearance, although 
not on the same principle, is exhibited under the name 
of a “dead-stroke power hammer,” constructed by 
Messrs. Shaw and Justice. This hammer is driven by 
a strap and pulley, which works a crank and connect- 
ing-rod, giving a fixed vertical movement to the 
hammer-head, or rather to the bar carrying the latter, 
and connected to it by the intervention of a pair of 
powerful curved springs. In forging, the stroke is 
adjusted to the anvil so as to. come down to the full- 
depth of the stroke; but the article interposed between 
the anvil and hammer-face causes a corresponding 
compressing of the spring during one part of the 
troke, while the crank is nearest to the dead centre, 
and by these means a combined hammering and 
squeezing action is obtained. The stroke of the crank 
remaining the same for the varying thicknesses of iron 
placed upon the anvil as it is gradually reduced in size, 
the somewhat curious name of dead stroke is explained, 
if not justified. In respect to the mode of action, this 
hammer presents many advantages ingeniously com- 
bined in its simple construction. The action of the 
hammer is more and more powerful the greater the 
thickness of metal to be drawn down, and it becomes 
lighter, without furtlier adjustment, as the reduced 
size of the object comes nearer to its ultimate dimen- 
sion. The squeezing action obtained from a crank in 
passing its dead centre is very powerful, and it has 
een made use of in another manner by Mr. Bessemer 
in constructing his hydraulic cogging-machine, and 
there can be no doubt that it allows of a considerable 
multiplication of pressure with a very simple arrange- 
ment of machinery. ‘The only doubtful point about 
Messrs, Shaw and Justice’s hammer is the duration 
of the springs under constant and comparatively 
heavy work. This, however, is obviously a simple 
question of quality as regards the spring itself; 
and there can be no doubt that with care in selec- 
tion springs can be had which will resist the wear 
of the constant blows of the hammer for any reason- 





a very complete machine, of the exact type which was 


able length of time. The American Exhibition has 
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still another very good steam hammer, the manu- 
facture of Messrs. Sellers, of Philadelphia. The con- 
struction of this hammer is that patented by Mr. 
Morrison, of Neweastle, and exhibited by himself in 
London, in 1862. The hammer sent by Mr. Sellers is 
made with a single standard, cast hollow, in one piece 
with the anvil-block and bed-plate, an arrangement 
which has been discarded in modern English practice, 
on account of the danger of making the whole structure 
useless in all its parts by the fracture of a single part. 
The piston-rod, which im the Morrison hammer pro- 
jects out of the cylinder top, is covered with a hollow 
casting to prevent its being injured by dust, and the 
valve gear is the same as in Mr. Morrison’s hammers. 
The workmanship of this hammer, as well as that. of 
all tools exhibited by this celebrated American firm, is 
of the highest quality in every respect. Reserving 
those hammers (which are not yet fully completed in 
their erection) for a future notice, we now pass to the 
other tools in the Exhibition, conspicuous by their 
size, and therefore more readily visible than the great 
mass of the others, viz. the machines for punching and 
shearing. The largest punching and shearing machine 
is that of M. Bouhey, of Paris. The framing is made 
as a hollow casting, formed in two symmetrical halves, 
with the punching-slide at one end and the shearing- 
slide at the other. The slides are moved from a main 
shaft, passing horizontally through the whole length of 
the machine, and the central part of the frame is occu- 
pied by two additional slides—one for cutting scraps 
from bar iron of large sections, the other for shearing 
angle iron. The machine is a very powerful and ap- 
parently well-made tool. Another machine is ex- 
Fibited by Messrs. Varrall, Elwell, and Poulot, of 
Paris. It approaches in its type and appearance to 
the well-known construction of Messrs. De Bergue 
and Co., of Manchester. The arrangement is sym- 
metrical at both sides, for cutting angle iron and for 
punching. ‘The punches are made to work in a 
horizontal direction, an arrangement convenient. for 
punching deck beams for ships, and objects of similar 
shape, which can be more readily handled in working 
with horizontal punches than with those acting verti- 
cally. The large punching machines in the Britisli de- 
partment are those of Messrs. Sharp, Stewart and @o., 
with a skew mouth to the shearing side, similar in every 
respect to that exhibited by that firm in 1862; and-a 
machine by Messrs. De Bergue and Co., of very fine 
appearance and of excellent workmanship, and of which 
drawings are now in course of preparation for publica- 
tion in EnetveERinc. We may at the same time 
name a very neat hydraulic hand punching machine, 
exhibited by Messrs. Tangye Brothers, of Birmingham ; 
but to this, and the other machines of this class, we 
shall return at a future time. 





CLEARING SNOW FROM AMERICAN 
RAILWAYS. 
To Tue Eprror or ENGINEERING. 


Sir,—The unusually heavy falls of snow in different parts of 
the United States have during the past winter severely tested, 
and in some cases have actually disabled, the usual appliances 
for clearing our railway tracks, and sometimes even the loco- 
motives employed upon them. 

As many of your readers are aware, a fall of snow of six or 
even eight inches produces but a small inconvenience or delay 
provided it comes singly, and does not drift; but when more 
than one such or even lighter falls come in rapid succession, 
much trouble is usually caused by the packing and hardening 
of the snow, by the frequent passing of trains, in the space close 
against the inside of each rail under the flanges of the wheels. 

The power consumed in simply cutting through this accumu- 
lating mass amounts to much more than would at first thought 
seem probable; so that, to obviate this loss, gangs of track-men, 
are sent out on their several sections, after snow-ploughs have 
removed the bulk of snow that may have fallen, to clear away 
with pick and shovel all the snow and ice for a distance of twelve 
inches or more inside of each rail and down to the level of the 


of our northernmost roads, where the snow lies 
rfectly dry for many weeks at a time, and is almost always 
lowing and drifting freely, this {duty demands daily attention. 
Some attempts have been made to construct and work a scraping 
apparatus, to take the plece of manual labour, but they have 
been only partially successful. 

On many locomotives a thin plate of iron, eight or ten inches 
wide and twelve inches high, is Bolted to the “ broom-stands” at 
the front of the engine, immediately over the rail, and one or two 
inches above it, and, as it is set at an angle of 20 to 35 degrees 
with the rail, the snow may by this means be thrown outwards, 
forming a sort of trench in which the wheels run with com- 
parative ease. 

Occasionally a heavy birch broom is used, placed in the same 
gerne as, by its yielding to an accidental unevenness, it may 

placed r down to the rail; but as it soon mes 
clogged with the snow, its usefulness is of short duration. 

hen drifts too numerous or too great to be dealt with thus 
oceur, recourse is had bed en 0 of various sizes and designs. 
On the New York Central line each engine is provided with two 
plates of din. iron at an angle of about 35° with 
each other, and bolted in a nearly upright position to a timber 


frame, which is itself bolted to the usual broom-stands already 
mentioned. These-plates are rivetted together at the vertex of 
the angle formed by them, so that a fair cutting edge is pre- 
sented at the extreme front; and to prevent the snow from being 
thrown up over the top edge they are usually made slightly 
enrved, the concave side being in front and the upper edge being 
placed vertically over the lower edge. As the width of these is 
usually from 20 to 24in. and their length 3}ft., very good 
workmay be done with such an attachment in a snow 10 or 
12in. deep. A sort of shovel plate is bolted.to each plate just 
over the rail to scrape the snow away as closely as may be, and 
they are sometimes made readily adjustable vertically by levers 
attuched to them. 

the Hudson River line it is customary to cover over with 
boards for a height of 10 or 12in. the usual pilots, or ‘ cow- 
knovkers,” that are carried the year round. 

For the heavy work occurring nearly every winter .to some 
extent on our northernmost lines east and west, framed timber 
ploughs of the most substantial construction are made. 

One. of these belonging to the Grand Trunk Railway of 
Canada, and built at the locomotive works, Portland, Maine, 
may be taken as a fair sample of the whole. 

Its extreme length is about 22 ft. and breadth 7 ft. 6 in. at 
the front, increasing to 9 ft. at a point 5 ft. from the back end, 
so that a slight wedging action occurs between the plough and 
the snow, which is found necessary to keep it from immediately 
falling upon the track again. From the front edge, which is 
faced with iron, and is brought within 2in. of the rail, the 
frame of the plough, covered usually with hard pine, rises at an 
angle of about 30 or 35 degrees, the snow being caused to move 
toward each side by a ridge from which the frame slopes slightly 
in each direction, and from a point nearly at the middle of the 
length of the plough, _A top, overhanging forward, is built, 
joined by an easy curve to the incline at the front, so that all 
the snow is thrown out at each side, often to a considerable dis- 
tance when the plough is run at a high speed. 

These are carried upon two four-wheel trucks or bogies, the 
front one with 20 in, wheels and the rear one with 30 or 33 in. 

They have no springs, and are pushed by the locomotive 
bearing against the end of a heavy timber projecting for the 
purpose one or two feet back of the rear end of the plough, but 
which has its own bearing upon the muss of the plough as far 
forward in the frame as possible, in order that there may be 
the smallest tendency to be thrown off sideways when a hard 
drift is met at the extreme front. As already mentioned, the 
framing is of the most 'substantial sort, quite equal to that em- 
ployed in heavy timber ships, and, indeed, the need of such is 
only too apparent when one is run by two and even four locomo- 
tives with all the momemtum that can be acquired in a start of 
a quarter of a mile or more into a drift of from 2 to 8ft. in 
depth, aud so hard as to receive no foot-marks from a horse 
walking over, it... I£is usual to couple them to the locomotive 
by & chain only.strong enough to keep them from running down 
any, geade where there may happen to be no snow faster than 
the locomotive itself; for the danger of a plough being thrown 
off the rails is sometimes: very great, and a light coupling is 
easily broken, so that in any event no part of the train can be 
dragged off with. it. 

On; double-track roads heavy ploughs are made to throw the 
snow toward the side away from the second track. 

; , Yours, &c., 
P. Barngs, Jun. 

Trenton, New Jersey, March 18, 1867. 








INVENTORS AT THE PARIS EXHIBITION. 
To vue Eprrok or ENGINEERING. 

Srr,—In accordance with the intention of the French Go- 
vernment, as mentioned by M. de Forgade, Minister of Agricul- 
ture, Commerce, aud Pablic Works in Frauce, in his letter to 
my Paris correspondent, 6f-which a translation was inserted in 
your journal of recent date, a bill has been passed into law on 
the 27th March, 1867, granting a “‘certificat descriptif,” pro- 
visional protection to exhibitors non-patented, upon complying 
with the requirements enacted by such law of which I now beg 
to submit a translation for the information of your readers. 

I am, Sir, your obedient Servant, 
L. pg FoNTAINEMOREAU, 
Patent Agent. 
No. 4, South-street, Finsbury, London, March 30, 1867. 





Law of the 27th March, 1867, protecting until the 1st April, 
1868, industria) inventions and manufacturing designs admitted 
to the Universal Exhibition of 1867. 

Class 1. Any French or foreign subject being the author of a 
discovery or invention, susceptible of being patented under the 
law of the 5th July, 1844, or of a manufacturing design which 
may be registered pursuant to the law of the 18th March, 1806, 
or his representatives, may, if admitted to the Universal Exhi- 
bition, obtain from the imperial commission of the Exhibi- 
tion a certificate descriptive of the article deposited. 

The application for this certificate must be made within one 
month at latest from the opening of the Exhibition. 

Class 2. This certificate secures to the person who obtains it, 
the same rights as those conferred by a patent of invention, 
dating from the day of admission by the French or foreign 
authority appointed to that department, until the Ist April, 
1868, even should that admission be anterior to the promulga- 
tion of the present law, and without prejudice to the patent 
which the exhibitor may take, or of the registration he may 
effect, before the expiration of that term. 

Class 3. The applications for certificates must be accom- 
panied by a correct description of the article to be protected, and, 
if required, by a plan or drawing. These mn together 
with the decisions taken by the Imperial Commission, shall be 
entered in a special register, which shall be ultimately lodged at 
the Ministry of Agriculture, Commerce, and. Public Works. 
The issue of this certificate shall be gratuitous. 








Tus Invo-Evropean TeLecraru.—The rivers Tigris 
and Euphrates have overflowed, aud the telegraph line through 





Persia is expected to be interrupted for a month, in consequence. 
Telegrams inay go, however, vid Russis. 





BLAST FURNACES. 
To THe Epitor or ENGryeerina. 


Srr,—Considerable discussion has been provoked here by 
your statements that the larger blast furnaces at Barrow-in-Fur- 
ness yield about 20 tonseach 6 hours, or 560 tons per week 
each, especially as you say the ore gives a yield of only 57 
per cent., and they are blown with six small tuyeres. Can you 
oblige some American readers by giving particulars?—and 
also state what is the largest recorded weekly yield of any 
furnace in England, with size of furnace. 

If we mistake not, the largest yield ever known in this country 
is that of one of the four furnaces here--375 tons, the report of 
which is enclosed. The last weekly repor is also enclosed. 
The furnaves are all 50 ft. high, and 18 ft. to 19 ft. in the boshes 
worked with the raw ore, hot blast, and anthracite coal, pressure 
of blast of about 6} 1b. 

The furnaces are much like those at Hokendauqua, of which 
there are drawings in Dr. Percy’s excellent work on “ Iron and 
Steel.” One of those furnaces once made 850 tons, or there- 
abouts, in one week, Of course, with our hard ores, such as 
the New Jersey magnetic, we cannot expect to reach the pro- 
ducts of the English furnaces smelting soft hematites with 
soft coal. 

Very respectfully, 


Rn. 


Office of the Lackawanna Iron and Coal Company, 
Scranton, Pennsylvania, U.S., March 16, 1867. 
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TESTIMONIALS. 


To THE EpiTor OF ENGINEERING. 

Sir,—Some time back a gentleman showed me a testimonial 
from a London engineer of some standing, in which it was 
stated that he had been employed for a certain number of years 
on a foreign railway, as resident engineer of a section. As I 
had reason to suppose that this testimonial was not quite reliable, 
I made inquiries amongst some friends who were engaged on the 
same railway, and I find that the gentleman referred to was em- 
ployed in the office only, and never held any appointment on the 
works. 

A friend of mine, a young assistant engineer, has a testi- 
monial from the engineer-in-chief of an English company, in 
which he gets credit for having had charge of works which cost 
over 60,000/., and which took two years to complete. I was en- 
gaged at the same time with the same company, and I kuow 
that the young gentleman referred to was only employed for 
two months on these works, and never for a single hour had 
charge of them. It may be yery kind and good natured of en- 
gineers to give such testumonials, but I think you will agree 
with me that it is an injustice to others, who have been obliged 
to plod along, step by step, and who, after many’years’ experi- 
ence, find that men who are very much their juniors are, by 
those fulse documents, placed on an, equal or a better footing 
in the engineering protession. 

1 am, Sir, your obedient Servant, 
A Crvit ENGINEER. 








SewAcr.—For the week ending March 30th, a daily average 
of 60,150,783 gallons of sewage were pumped into the Thames, 
—" trom the southern drainage alone of the me- 
tropoli 
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GWYNNE’S ENGINE AND PUMP. 

Tue exceedingly neat me ag of combined engine and 
centrifugal pump, represented by the above engravings, is one 
which has been constructed by Messrs. Gwynne and Co., the 
well-known firm of hydraulic engineers, and sent by them to the 
Paris Exhibition. As will be seen by the engraving, the pump 
and engine are arranged on one bedplate, the shaft of the former 
carrying at one end a crank, to which the connecting-rod of the 
engine is coupled. The bedplate is very strong, and, the whole 
arrangement being self-contained, no foundations are required 
beyond a couple of timbers on which the bedplate directly rests. 
All the details have been worked out with great care, the bear- 
ng and sliding surfaces being made very large, and great atten- 
tion having been paid to the balancing of the engine, as well as 
to the arrangement of the slide valve in order, so that the 
pump might be safely driven at a high speed. During the time 
that this engine and pump were in Messrs. Gwynne’s workshops 
previous to being sent to Paris, some experiments were made 
to test the accuracy of the balancing, and exceedingly good re- 
sults were obtained. During these experiments the machine 
was merely rested upon some pieces of cast iron and timber, and 
was not fastened in any way, and under these circumstances the 
engine was run at from 500 to 550 revolutions per minute 
which, as the cylinder is 12in. in diameter with 12 in. stroke, 
corresponds with a speed of piston of from 1000 ft. to 1100 ft. 
per minute. At these speeds the engine was perfectly steady, 
only some very slight vibrations of the long and unsupported 
steam pipe being perceptible, so that the balancing may be con- 
sidered to be practically perfect. ‘The steam is cut off at half 
stroke, and a very early opening is given for eduction, so that a 
free exhaust is obtained. The slide valve is of the ordinary 
kind, but it has a much larger travel than is usual in engines of 
this size. Pe 

Messrs. Gwynne and Co. have also just completed a pair of 
coupled engines and pumps, exactly similar to that which we 
have described, for the Wigan Coal and Iron Company, these 
pumps being intended to raise 12,000 gallons of condensing water 
per minute from the hot wells of the above company’s blast 
engines into a cooling pond. The height of the lift is 15 ft., and 
it is proposed to run the engines at 280 revolutions per minute, 
at which, however, it is expected that the pumps will raise more 
than the required quantity of water. 


Centrag Arcentine Kartpway.—This line from Rosario 
to Cordova is to be 247 miles in length. One hundred and 
aes miles are open, and 36 miles more will be opened in 
June. 

Creosotep TrmeeR.—Messrs. Armstrong and Forster, of 
Sunderland, have sent us, together with a certificate from the 
superintendent of permanent way of the Stockton and Darling- 
ton Railway, a piece cut from a creosoted sleeper put down on 
that line in August, 1841, and taken up March Ith, 1867, after 
nearly twenty-five years’ service. The grain of the wood, al- 
though slightly discoloured by creosote, is as fresh and appa- 
rently as tough as that of newly sawn timber, and the odour of 
creosote is as strong as if the operation had been but just per- 
formed. 

French Orpnance.—The largest gun in the French ser- 
vice is for coast defence. It is a 104 in. breech-loader, throwing 
a 496 lb. projectile with a 55\b. charge. For sea and garrison 
service the most powerful gun is a 94 in. breech-loader, throwing 
a 318 Ib. shot with 44 lb. of powder. 

Compressed Gun Cotrron.—Messrs. Thomas Prentice and 
Co., who have done so much to successfully establish gun 
cotton as a safe, cheap, and effective explosive, have lately 
brought it out in the form of compressed charges for mining 
and quarrying. The cotton is first made explosive in the usual 
manner, and then taken to the pulping machine, where it is 
treated upon Professor Abel’s system, and reduced completely 
to pulp. It is then so compressed by hydraulic machinery 
that one inch length of charge of any given diameter is equal, in 
explosive force, to 6in. of gunpowder in the same bore. The 
cotton could not be put into a more portable form, and the im- 
portance of confining the charge at the very bottom of the hole 
drilled in the rock will be snfficiently apparent to all quarrymen, 
considerably lessening as it will the labour of mining. 

M. Hrrrorrr.—This distinguished French architect, whose 
last work was the great station of the Northern Railway in 
Paris, died on Monday week. 

Tae Mississipr1.—This river has burst its banks, and at 
some points below Memphis now floods a width of 25 miles with 
water. 

Frencu Sares or War.—In the Paris Exhibition there is 
an interesting collection of models of the various types of the 
French ships of war, including La Gloire, the Solferino, the 
Marengo, &c. 

American WorkmeEN.—It is said that workmen can now 
hardly live comfortably, with their families, in the United States 
for less than 1000 dollars yearly. The inducement to emigra- 
tion from England is certainly not great. 

Government Apvances TO Raruways.—A Parliamentary 
return just issued shows that advances amounting together to 
490,600/. were made by the Public Works Loan Commissioners 
to 11 railways in Great Britain between the years 1817 and 
1842, the date of the last loan. The advances were made at 
5 per cent. interest, in several instances reduced to 4 per cent. 
Nearly all have been repaid. The advances made from the 
public funds to Irish lines have amounted to 2,715,804. advanced 
since 1882. The principal paid off amounts to 1,454,844, leav- 
ing 1,260,960/. unpaid, and 10,042/. interest in arrear. There 
have also been other recent loans to Irish lines—one of 21,0002, 
for 20 years, at 4 per cent., in 1865; one of 30,0002, for 20 
years, at 5 per cent., in 1866; and one of 60002 (a “ first ad- 
vance”) in 1867, for 20 years, at 5 per cent. 

Mar or THE Frencu TeLeoraruic System.—In the 
machinery gallery of the Paris Exhibition is a map of the 
French telegraphic system, constructed in a novel manner. The 
map is a moulded one, and at each telegraph station a short 
pole is erected, from which fine threads are led to the poles of 


other stations. The threads correspond in number with the 
number of lines of wire, and, as may be supposed, in the neigh- 
bourhood of Paris and some other important towns a complete 








cobweb is the result. 


COMBINED ENGINE AND CENTRIFUGAL PUMP. 


CONSTRUCTED BY MESSRS. GWYNNE AND CO., ENGINEERS, LONDON, FOR THE 
PARIS EXHIBITION. 
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Compounp Enorxes.—In his speech on Monday evening, 
Mr. Graves quoted a letter written some time ago by Messrs. 
Randolph, Elder and Co. to the Admiralty, offering to put in 
their compound engines into ships, with a guarantee that they 
should save one-third the coal at full speed consumed by single- 
cylinder engines of the same power. No notice had been taken 
of the offer. We question whether the firm named can main- 
tain any monopoly of any feature essential to the compound 
engine, and we wish at the same time to admit the general suc- 
cess with which their engines, on this principle, have 
worked. But the success has been, we think, with paddle 
engines almost exclusively ; for the Constance has hardly been 
worked sufficiently to test the durability of her compound, six- 
cylinder, screw engines. The P. and O. Company have made 
an extensive and, we may say, costly trial of compound screw 
engines, and are, to a certain extent, abandoning them. Al- 
though made by makers of the very first repute, they are fre- 
quently breaking down, and the compound engines of at least 
one ship have been already replaced with ordinary engines. 

Cuittep Raitway WHEE s.—We have before us a letter 
written by Mr. Swinyard, the general manager of the Great 
Western Railway of Canada, in which he says that both 
wrought and cast iron wheels are fused upon his line, but that 
“ cast-iron wheels are much preferred both in point of safety 
and economy.” These cast-iron wheels have no wrought-iron 
tyres, but are cast with chilled rims and flanges. They are 
made at Toronto, are 2 ft. 9in. in diamater, and weigh 480 Jb. 
each. No accident has happened on the line from any failure of 
these wheels. Their average mileage is given as 160,000 miles, 
but this we think is over-estimated. 
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Vanapium.—The presence of an appreciable quantity, 0.38 
per cent., of vanadium in the iron made at the Acklam furnaces, 
at Middlesborough, belonging to Messrs. Stevenson, Jaques and 
Co., is likely to become the subject of much interest among 
chemists. The iron [possesses a high degree of strength, as 
shown by our report, in ENGINEERING of December 14th last, 
upon the iron tested by Mr. Jaffrey, of Hartlepool. 

An InpustriAL InstiTUTE.—The committee of the “ South- 
Eastern Museum of Science, Art, and Manufacture,” at Dept- 
ford, propose to organise an “ Industrial Institute,” wherein 
working men, inventors, and designers may combine in such a 
manner as to secure patents and registration for, and divide the 

rofits from, new inventions and designs. The object is un- 
doubtedly laudable, but there are difficulties at every step in the 
way of its attainment. Great mechanical and commercial judg- 
ment and an absence of selfish interests would, in any case, be 
indispensable to success. 

INLAND Briits.—An estimate has been made that the bill 
circulation of the banks and discount houses throughout the 
kingdom has fallen off 900,000,000/. in the past year, showing 
the enormous contraction of credit, and consequent check to 
speculative undertakings. 

Mittwat. Docxs.—The new docks, now rapidly approach- 
ing completion, will occupy, with the neighbouring quays and 
warehouses, about 150 acres at Millwall, south of the West 





India Docks. A new basin of 24 acres is about to be made be- 
tween the two systems, and they will be ultimately ted 
together. 


Borer Exprtoston.—A boiler exploded at Barnsley, on 
Saturday morning last, causing the deaths of two persons. 
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TRAVELLING CRANE WITH SELF-ADJUSTING BALANCE-WEIGHT. 


CONSTRUCTED BY THE SOCIETE DES HAUT-FOURNEAUX, AT MAUBEUGE, FOR THE PARIS EXHIBITION. 
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In all travelling-cranes having a jib turning round a central 
pillar, it is desirable, in order to prevent the tilting of the car- 
riage on which the crane is mounted, that the loads lifted should 
be counterpoised as accurately as possible by a balance-weight 
carried by the crane frame on the opposite side to the jib. In 
many travelling cranes this balance-weight consists of a loaded 
box mounted on wheels, which run on a pair of girders project- 
ing from the back of the crane, the position of the box on these 
girders being adjustable by hand by means of screw or other 
gearing. The shifting of the balance-box by hand in this man- 
ner is, however, somewhat troublesome; and if the adjustment 
is made before the chain is attached to the load, the weight of 
the balance-box itself of course tends to tilt the crane as much 
as the load would do if unbalanced. To avoid this inconvenience 
the Société des Haut-Fourneaux, of Maubeuge, have designed 
the crane, with self-adjusting counterbalance, of which we now 
give illustrations, the crane shown in our engravings being one 
constructed by the above company, and sent by them to the 
Paris Exhibition. 

In this crane the balance-box, B, is mounted on wheels run- 
ning on the curved girders, A, which project at the back of the 
crane, and which carry at their outer ends the chain pulley, I. 
The jib also carries at its upper end two pulleys, F and H; and 
the lifting chain passes from the chain drum, E, over the pulley, 
F, then under the pulley, G, attached to the hook, C, and then 
over the pulleys, H and I, to the balance-box, B, to which its end 
is attached. Under these circumstances it will be seen that any 
strain put upon the chain by its being employed to lift a weight 
tends to draw the balance-box, B, towards the outer ends of the 
ee A, and these girders being. curved. upwards, it follows 
that the balance-box will assume various positions on them ac- 
cording to the strain put upon the chain. The curvature of the 
girders is so proportioned to their length, to the weight of the 
balance-weight, and to the radius of the jib, that the strain put 
upon the chain by any given load is just sufficient to draw back 
the balance-box on the girders to an extent sufficient to exactly 
balance that load, and thus by the mere operation of lifting the 
load the crane is balanced at the same time. On the load being 
removed, the balance-box of course returns to the position in 
which it is shown by the full lines in Fig. 1. 

Apart from the method of adjusting the balance-weight, the 
details of the crane are of the usual kind, and require no special 
description. We may mention that the crane we illustrate has 
been regularly employed in lifting goods at the Paris Exhibi- 
tion; but on Saturday last it unfortunately met with an acci- 
dent by which the girders, A, were broken. Their section indeed 
Pe to have been too light, but that of course does not affect 
the principle on which the crane is constructed. 








HYDRAULIC CROW. 


A FORTNIGHT ago, we illustrated and described a form of 
hydraulic cramp designed by Mr. James M. Budge, of the Great 
orthern Railway, Peterborough ; and we now give an engravin, 
of another handy tool in which hydraulic power is employed. 
this being a hydraulic “crow,” for straightening or “ setting” 
rails, which has also been designed by Mr. Budge. The con- 
struction of this tool will be readily understood from the engrav- 
ing, Without much explanation. It consists of a small hydraulic 
press cylinder 22 in. bore, having hinged to it a pair of arms by 
which the rail which is to be straightened or set is held. On 
the top of the Lee cylinder is screwed a casting, which forms 
an oil tank, and which contains a small brass pump of the kind 

used in Messrs. Tangye’s hydraulic lifting jacks; this pam 
which has a § in. ram, being worked by means of a rocking sh: 
which projects through the casting, and is furnished with a lever 
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handle outside. The whole arrangement is very compact and 
convenient, and it dispenses with the necessity of using the long 
awkward levers required with the ordinary screw crows. The 
hydraulic crow, like the hydraulic cramp which we before de- 
scribed, is being made by Messrs. Tangye Brothers, of Birming- 
ham, and our engraving of it has been peppered from a tracing 
with which we have been kindly furnished by Mr. Budge. 











SuerrieLp.—Almost the only branches of Sheffield business 
displaying any activity are the steel trade and the tyre and axle 
trades. There is a moderate demand for railway matériel. 
Some good orders are on hand for the locomotive works recently 
established near Sheffield, and the men are working full time 
At the general engineering and casting works there is little 
doing. 





HYDRAULIC CROW FOR 


STRAIGHTENING RAILS. 


DESIGNED, BY MR. JAMES M. BUDGE, GREAT NORTHERN RAILWAY, PETERBOROUGH. 
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MENZIES’S SYSTEM OF DRAINAGE. 


Tue existing system of sewerage in towns is an 
accident into which we have blindly drifted. At the 
beginning of the present century the sole purpose of 
the sewers was to carry off the surface water. But, 
with the changes in the domestic arrangements of our 
houses, the sewers were practically turned into run- 
ning cesspools, and the rivers were contaminated, and 
other evils introduced which we have ever since been 
attempting to cure. The only effectual cure, however, 
is not to incur the evil; and this is only to be done 
by limiting the function of the sewers to that for 
which they were originally designed, namely, to take 
pe the surface water—the drains of houses being 
made’ to connect with a separate system of earthen- 
ware’piping which may be conducted away to a suit- 





able place of debouchment, where the liquid may be 
utilised for agricultural purposes. This system, long 
advocated by Mr. Simpson, of Edinburgh, and more 
than twenty years ago described with approbation in 
the Artisan, has since been pressed into public no- 
tice by Mr. Chadwick and others, but by none with 
so much force and persistency as Mr. Menzies, 
with whose name the system may be said to be 
now identified. That it is the only sound system 
yet propounded we are prepared to maintain against 
all objectors; and indeed it is inconceivable that any 
one could have propounded a system so vicious and in- 
complete as our present sewage system, if the proposi- 
tion had been brought forward as a definite and arti- 
culate scheme. It was only by slow degrees that our 
house drains were put into connexion with the sewers. 
The evils now so grievous were at first so light as to 
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cause no remonstrance; and so the mischief went 
steadily on until it reached its present dimensions. 
We believe Mr. Bateman lately proposed to introduce 
the duplicate system of drainage into Oxford, but with 
so imperfect an apprehension of the conditions of the 
problem as to have proposed that one system of 
drains should be sony as large as the other. Of 
course it is plain that the drains for the reception and 
transmission of the surface water must have 
capacity sufficient to carry away any amount of 
rainfall which is likely to occur on the drained 
area in any given time. But the drain -pipes 
which conduct away the sewage from houses may 
be very much smaller, as the flow through them 
will be at all times nearly the same, and the 
maximum amount of sewage which has to be 
transmitted through them will be relatively small. 
We believe Mr. Bateman reasoned that, unless he 
made his sewer pipes large enough for a man to enter, 
they might choke up without any power being subse- 
quently possessed to clear them out. He might with 
nearly equal reason have made his water-pipes large 
on the same conviction, for it is plain that no object 
can come into the main sewer pipes which has not pre- 
viously come through some of the branch ones ; and if 
the object was not of suflicient size to choke up a small 
pipe, how could it choke up a large oue? No doubt, 
in large sewers of the common kind a deposit gradual:y 
takes place, which fills them up. But this occurs simply 
from the magnitude of the sewer, ard the consequent 
slow flow of the sewage, which involves the deposition 
of all the solid portions. In Menzies’s sewer pipes no 
action of this kind does or can occur, as the smallest 
contraction from such a cause involves the creation of 
a hydrostatic head, by which the deposit would be 
immediately swept away. The whole of the Menzies 
pipes of any town or city should constitute a great 
venous system, by which the sewage would be collected 
from every house, and led to one vena cava or common 
outlet; and if the hydrostatic head were on any occa- 





sion found to be not quite sufficient to procure the 
requisite rapidity of flow, there would be nothing 
simpler than to aid it to any required extent by pro- 
ducing a vacuum more or less perfect at the place of | 
debouchment. In this way the flow of sewage through | 
the pipes would be aided by the action of a pump, 1n | 
much the same way in which the flow of blood through | 
the veins is aided by the sucking action of the heart. | 
Generally, however, this aid would be quite unneces- | 
sary, and, in practice, it is found that such a system of 
pipes as is here indicated acts efficiently by the force 
of gravity alone. 

Mr. Menzies’s system has already been introduced in 
some situations with great success, and it is now pro- 
posed to apply it to the drainage of the town of Great 
Berkhampsted, where a committee appointed by the 
vestry, after having collected evidence of tle merits of 
different systems, has reported in its favour. It is 
believed that a rate of 8d. in the pound would pay the 
expense of maintaining and managing the necessary 
works, besides.providing a fund for the redemption of 
the capital in thirty years. In this estimate nothing 
is reckoned as receivable from the utilisation of the 
sewage. But as the sewage would be presented always 
in an uniform state, its value for the growth of vege- 
tables, Italian rye-grass, &c., would be very consider. 
able, and would no doubt constitute a source of income. 
It is uniformly found that, when sewage properly 
diluted is presented to living vegetables, the organic 
matter is immediately assimilated by the plants, and 
there is no offensive odour, since only pure water is left. 
The benefits of Mr. Menzies’s system are very ably 
stated by Sir William Hayter—under whose. auspices 
the system has been successfully employed—in a letter 
addressed by him to the Berkhampsted committee, in 
reply to their inquiries, and published in the appendix 
to their report. ‘To mix the sewage with the rainfall 
does not even diminish the expense—all things con- 
sidered—of drainage works, while it involves evils of 
such magnitude that they can no longer be endured. 
[t is quite impossible that our towns can any longer 
be suffered to discharge their sewage into the rivers 
and streams on which they are placed. But if the 
sewage is mixed with the rainfall, in what way can an 
outlet be afforded for the very large volume of sewage 
which must sometimes thence result? There is no 
way of meeting this difficulty, except by the adoption 
of the plan Mr. Menzies has recommended ; and the 
public owes him a debt of gratitude for having persisted 
among many discouragements in asserting its supe- 
riority and importance. As to the earth-closet system, 
the report of the Berkhampsted committee may be taken 
as the requiem of that preposterous project, its alleged 
successes haing being both equivocal and partial, and its 
admitted inconveniences very great. 





THE MERSEY IRON AND STEEL 
WORKS. 


. Toe name of the “ Mersey Forge” is one of those 
old-established titles of world-wide reputation which 
an engineering establishment may consider equal in 
value to a large capital. For the production of heavy 
and intricate forgings, in the times, now almost gone 
by, when piling and welding were the only processes 
to be relied upon in the forge, there were few esta- 
blishments which could compete successfully with 
the works in Liverpool. From time to time the 
Mersey Works astonished the world by productions of 
unusual size in wrought iron, much as Mr. Krupp used 
to do with his heavy articles of steel. Considerable 
changes have been made by the introduction of puddled 
steel, and at a more recent date by the Bessemer pro- 
cess ; but the Mersey Steel Works have availed them- 
selves of this progress, while retaining their old stand- 
ing in the processes practised before, and they now 
carry on within their establishment all the most im- 
portant methods of iron and steel making ever prac- 
tised—viz., forging from scrap iron, puddle steel, and 
Bessemer steel making. ‘To commence with scrap iron 
forgings: the heavy forgings for the Great Eastern, 
the great wrought-iron gun of Mr. Clay’s design, and the 
hammered armour plates produced at these works are 
in the recollection of our readers. The only element 
relied upon in producing these much-admired articles 
was practical skill. The process followed in the Mer- 
sey forge was exactly the same in every respect as that 
in use in every other large forge inthe kingdom: 
their hammers were of the usual sizes, between 4 and 


7 tons, but having a very large clear space all round 


the anvil. The unusual powers of production were 
not based upon a difference of plant and machinery, 
but upon a bold spirit and great skill in using the ex- 
isting means and appliances. It became different 
when steel puddling was commenced with. The pro- 
cess of steel puddling had been patented and intro- 
duced in England by a Prussian engineer; but, owing 
to some defects in the specification, the patent was 
subsequently declared void. ‘Ile process was then 
carried on at the Mersey Works, not in the form of an 
exclusive right, but as a distinct mode of manufacture, 


| which, with much experience and care, is capable of 


giving most excellent results. The product of this 
process as now carried on by the Mersey Steel and 
[ron Company is a kind of homogeneous iron or steel 
of extremely mild quality, which, as compared with the 
best scrap iron formerly made, is considerably superior 
to the latter both as regards strength and appear- 
ance. The marine crank-shafts for the Peninsular 
and Oriental Company are now ordered from this 
material in preference to any other, and even a 
few of Krupp’s steel shafts have been replaced by the 
Mersey Works with shafts of their homogeneous metal 
in the vessels of this company. ‘The process of steel 
puddling and the “ homogeneous metal ” produced by 
it ave less heard of in this country than would be 
the case if they had been brought before the public 
before the Bessemer process was known. In Germany, 
where steel puddling was practised earlier, and the 
Bessemer process introduced later, than in England, 
the first named process acquired a considerable renown 
and importance. The product, which in the English 
language has not even got a distinct and special name, 
is called, in German, “ Feinkorn Eisen’ (close-grain 
iron), and it has hada multiplicity of applications up to 
the present time ; but it is losing ground from the same 
cause which stopped its commercial progress in 
England at the beginning, viz.jthe competition of the 
Bessemer process. With the sagacity of an experienced 
management, the Mersey Tron and Steel Company 
added to their already extensive works a complete 
Bessemer steel plant, the moment the suecessful 
competition of Bessemer steel with their other produc- 
tions became an established fact. A similar course has 
been followed with regard to all other successful in. 
ventions in this branch. The contest between hammered 
and rolled armour plates ended in favour of the latter ; 
sothe Mersey Works, the original manufacturers of 
hammered plates, laid down rolls for making plates in 
the same manner as produced in the Sheffield works. 
The Siemens furnace having proved successful, we 
find it applied in the Mersey Works to a variety of pur- 
poses ; and we even find the record of an attempt to 
melt the pig iron for the Bessemer process in Siemens 
furnaces ; which did not, however, prove successful, and 
has consequently been discarded. It is probable, how- 
ever, that tue Siemens furnace has been superseded by a 
cupola, more on account of economy than from any 
defect inherent to its principle as applied to melting 
pig iron. It is obvious that the Siemens furnace com- 
petes only with other reverberatory or air furnaces for 





all purposes for which the latter are required. When- 
ever, therefore, it is necessary, or thought to be so, to 
melt pig iron in an air furnace in order not to con- 
taminate it with the impurities of the coal, the Siemens 
furnace will prove successful and economical ; but the 
moment it is found out that the iron can be melted 
with good coke in the cupola, without being materially 
injured in its quality, the superior economy of the 
latter furnace must decide in its favour. In a cupola 
we may count upon melting ten tons of iron with one 
ton of coke, while in the best air furnaces one ton of 
coal will melt only about twotons of iron. Even sup- 
posing that the Siemens furnace could do more than 
that (which, with intermittent working, is doubtful), 
the economy would still lie on the side of the cupola, 
to say nothing of repairs, royalties, and other expenses, 
We have drawn this comparison only in order to show, 
that in this instance, which may at first sight be called 
a failure of the Siemens furnace, there is nothing in- 
herent in the principle of this invention or in its mode 
of action which has been found impracticable. The 
question virtually at issue was the choice between the 
air furnace and the cupola. ‘The representative of the 
cupola in this contest was of Mr. Ireland’s construction, 
described in ENGINEERING some time ago. It has proved 
perfectly successful, and is now im constant and regular 
operation. The spiegeleisen, also, is melted in a 
miniature cupola specially provided for it, and placed 
in front of the platform behind the converters.- There 
are two ined cupolas, each capable of melting a full 
charge for one of the two 5-ton vessels which form the 
present Bessemer steel plant at these works. The 
cupolas are provided with blast from the large blowing 
engines, and the same is the case with the small spiegel- 
eisen cupola. The blast pressure is regulated for each 
furnace independently, by throttle vaives. The con- 
verters have no chimneys over their mouths, and the 
entire column of flame, reaching a length of about 20 ft., 
is visible within the house, reaching up to its iron roof. 
The ingots are cast into round moulds by preference to 
the square moulds usually employed. ‘The former are 
said to be less liable to crack, and to allow of an easier 
removal of the ingot from the mould. The steam 
hammers employed are principally Rigby’s patent ham- 
mers, made by Messrs. Glen and Ross. ‘They have cast- 
iron framings, with very large openings between their 
sides. One hammer by Messrs. Morrison and Co., of 
Newcastle, is at work, and a large framing for a 
15-ton hammer, made of wrought iron in all its prinei- 
pal parts, was erected some time ago, but it has not 
been completed as yet. The rolling-mills for merchant 
bars and rails are of the dimensions usually em- 
ployed for iron, but they roll steel without difficulty, 
running at considerable speed. One set of rolls is 
provided with movable bearings held in their position 
xy means of a pair of hydraulic rams. ‘These rolls 
serve for rolling taper bars. ‘the hydraulic cylinders, 
which hold the top roll in its place, are made to let 
a given quantity of water escape through an adjust- 
able waste-pipe during the process of rolling. Witha 
definite and almost constant pressure, the stream of 
water through the narrow orifice of the waste-pipe is 
equally regular, and the top roll is raised with its 
bearing in an uniform manner during the process of 
rolling each bar, giving to the article a’ regular 
tapered form. The amount of tapering can be re- 
gulated by adjusting the orifice of the escape- 
pipe. For the manufacture of armour-plates a 
powerful train of rolls, exactly similar to the re- 
versing rolling-mills now generally used for this 
class of work, is in operation. A new process of 
making armour-plates from alternate layers of iron 
and steel is to be introduced in these works shortly. 
These plates are expected to afford a superior resisting 
power to the penetration of Palliser shot than either 
iron or steel-faced iron plates. For heating forgings 
and blooms or billets for rolling, Siemens gas furnaces 
are in extensive use. The generators are placed at some 
distance from the furnaces, advantage being taken of 
the position of the railway passing these works at a 
lower level, so that the generators are accessible from 
the railway, and, at the same time, in their proper 

osition below the floor line of the furnaces, An 
[ iennlic hoist is employed for establishing an easy 
communication between the railway and the works 
above. The lift is about 30 ft., and the hoist carries a 
turntable which makes a part of a turn during its as- 
cent, descent being guided in spiral grooves formed in 
the circular casing of the lift. ‘The mechanical work- 
shops belonging to this establishment are fitted out 
with tools of corresponding size and power. One of 
the largest planig-machines in this country, made by 
Messrs. Collier and Co., of Manchester, and capable of 
planing 36 ft. in length and 12 ft. in width or height* 
is employed for squaring the ends of armour plates 





Aprit 5, 1867.] 


ENGINEERING. 


327 








and for similar work. Large lathes for turning 
marine crank-shafts and other tools of a similar nature 
complete this plant. The Mersey Iron and Steel 
works are now finishing the armour plates for several 
turret ships ordered by a foreign Government. These 
plates, which require bending occasionally to very 
sharp curves, are finished to the desired shape under the 
hammer in a heated state. The bending is first 
effected in the rough by means of curved blocks acted 
upon by the steam-hammer, and the last finishing 
operation is effected by hand. 








ADEN WATER SUPPLY. 


Acoop and permanent means of water supply is a mat- 
ter of the first importance in all towns or military camps; 
and in an isolated place like Aden the existence of 
well-filled reservoirs, not liable to be interfered with by 
an enemy in the event of a hostile attack, constitutes a 
very important auxiliary to the garrison. An account 
of the Aden tanks, compiled by an officer of the Public 
Works Department, from an account of Aden, by the 
assistant to the political resident, and from official 
records, has recently been publisied in India, and to 
it we are indebted for some of the particulars stated 
below. 

The scarcity of water at Aden has often been severely 
felt, and, as is, unfortunately, not uncommon in the 
East, famines haye resulted from an unusual drought ; 
at other seasons the rainfall is excessive, and no small 
amount of damage to public works and buildings has 
resulted from it. Thus severe storms occurred in May 
1859 and October 1860, which did considerable 
damage to the roads and buildings, and at the latter 
date the whole of the isthmus was a lake for several 
days, and the rooms of some of the houses were 2} ft. 
deep in water. On the other hand, between May 
1864 and September 1865 scarcely a drop of rain 
fell. 

Water of good quality, but in limited quantities, is 
found at the head of valleys within the crater, and to 
the west of the town; but as the wells approach the 
sea they become more and more brackish, and those 
within the town are unfit for any purposes save ablu- 
tion. These are about 150 in number, of which, per- 
haps, 50 are serviceable for drinking purposes, and 


together yield about 15,000 gallons per diem; they | 


are sunk in the solid rock, often to a depth of from 
120 to 185 ft., and in the best one the water stands at 
a depth of 70 ft. below the sea level. An abundant 
supply of water is procurable on the northern side of 
the harbour; but the difficulty of bringing it into 
Aden, and its liability to be cut off by hostile Arabs, 
have hitherto rendered it almost unavailing; but so 
great has been the demand that the brackish water 
brought from Sheik Othman, a village five miles dis- 
tant, has often been sold to the shipping and others 
for as much as eight rupees per 100 gallons. 

It was doubtless the want of this common neces- 
sary of life which induced the first inhabitants to pro- 
vide some means of storing supplies of water, and the 
features of the rocks were well adapted to suggest the 
construction of reservoirs or tanks. In the centre of 
the peninsula of Aden is a range of hills, which rises 
almost perpendicularly to a height of 1760 ft., and 
forms the wall of the crater of Aden. On the western 
side the hills are very precipitous, and the rain-water 
descending from them is rapidly carried to the sea by 
means of long narrow valleys. On the interior or 
eastern side the hills are quite as abrupt, but the 
descent is broken by a large table-land, occurring mid- 
way between the summit and the sea-level, which 
occupies about one-fifth of the entire superficies of 
Aden. This plateau is intersected by numerous ravines, 
nearly all of which converge into one valley, which 
thus receives a large portion of the drainage of the 
peninsula. The steepness of the hills, the hardness 
of the rocks, and the scanty soil upon them, all com- 
bine to prevent any great amount of absorption; and 
thus a moderate fall of rain suffices to send a stupen- 
dous torrent of water down the valley, which, ere it 
reaches the sea, not unfrequently attains the propor- 
tions of a river. ‘To collect and store this water, the 
reservoirs were constructed. They are extremely fan- 
tastic in their shapes; some are formed by a dyke 
being built across the gorge of a valley; in others the 
soil in front of a re-entering angle in the hill has been 
removed, and a salient angle, or curve of masonry, built 
in front of it; while every feature of the adjacent 
rocks has been taken advantage of, and connected by 
small masonry channels, to ensure no water being lost. 
The overflow of one tank has been conducted into the 
succeeding one, and thus a complete chain has been 
formed. 

There is a tradition in Aden that, about the year 


1500, the person who was then. governor of the place 
persevered in digging wells for sweet water, and, being 
successful, the reservoirs were permitted to fall. to 
ruin, or to be filled up with the débris washed down 
from the hills; and in 1859, when the tanks were in 
process of restoration, although the channel had been 
cleared for about a quarter of a mile above the upper 
tank, a storm which occurred brought down such a 
large deposit of stones and gravel, that it was found 
necessary to construct. bunds across the necks of the 
water-courses leading to the tanks. Below the shield 
bunds, and in addition to them across the main ravine, 
are two bunds which form lakes, and these are con- 
nected with the tanks below by pipes, which can be 
shut off when necessary. In the shield bunds are in- 
serted grated sluices, 2 ft. square, to allow water to 
pass when it rains but slightly, and before it has time 
to be absorbed by the rock. 

In 1854, the assistant to the political resident 
turned his attention to these tanks, and on his own 
responsibility undertook the task of restoring them ; 
the expense being met by the municipal fund, and by 
the money realised by the sale of water. A few ruined 
tanks on the sides of the hills, which never were buried 
or concealed, were the only visible remains of the an- 
cient reservoirs ; but, as the work progressed, the mag- 
nitude of the system became apparent, and further funds 
were supplied by the appropriation of the quit rents 
charged on building grants. Subsequently Govern- 
ment granted such sums of money as were from time 
to time required to carry on the restoration. Each 
month, as further excavations were made and the dé- 
bris with which they were filled was removed, new 
tanks came to view; and so the work progressed, until 
by February, 1857, tanks had been completed, the ag- 
gregate capacity of which amounted to about 3,538,000 
gallons, and the expense incurred in effecting this 
amounted only to 11,542 rupees. Subsequently when 
a violent fall of rain had afforded the necessary expe- 
rience regarding the style of work required, and the 
size of the aqueduct necessary to carry off the over- 
flow of No. 1 tank, the aqueduct first constructed was 
replaced by one better adapted to resist the immense 
force exerted by the stream; the walls of the tanks 
that had been repaired and cleared out were also 
heightened so as to double their capacity; and one 
tank was greatly increased by using it as a quarry for 
| stone required in the work. Each tank in the series 

is connected) with the succeeding one by an open or 
| covered. duct, and as soon as one is full the water is 
|conducted to supply the next tank until the whole 
system is full; and when the last—a large circular 
tank—has received its supply, the surplus water is 
carried to the sea by a channel 60 ft. wide, the sides 
of which are dry rubble, having a slope of 1 to 1, 
with a masonry coping; and across it at every 30 ft. 
masonry bunds are placed below the surface to pro- 
tect the bed from scouring. ‘The last—circular—tank 
is built ina series of rings, or off-sets, increasing in 
diameter from the bottom, upwards ; the perpendicular 
| distance between each off-set is about 5 ft. and the off- 
| set itself about 1 ft.in width. There are two places 
where these off-sets have been omitted, to facilitate 
| the drawing of water; and over each a pulley can be 
| arranged for hoisting the bucket. All the tanks are 
| furnished with flights of small steps constructed on 
| the sides, wherever necessary or convenient. 
| In plastering the tanks the following plan was 
adopted. Whenever any uncertainty existed as to the 
| nature of the ground, it was roughly paved, leaving 
| joints of about one inch wide, and on this concrete, 
| composed of equal parts of lime and gravel, was well 
jrammed. ‘The thickness of concrete depends upon the 
‘height from which the water had to fall, about one foot 
| in thickness of concrete being allowed for ten feet fall. 
| Over thisthree inches of rough casting (composed of one 
| part chunam, one part sand, and four pounds of hemp 
per hundred square feet, well mixed) is laid in layers 
| of about one inch at a time; and when the rammer 
emits a clear hard sound, the final coat of plaster is 
added, composed of ten parts chunam and one part 
sand. ‘The lime at Aden is obtained from coral, and is 
of good quality ; but care has to be taken to prevent 
heavy rain from falling on the plaster until it has 
properly set, and it should also be shaded from the sun 
in the hot weather. 

The total contents of the Government tanks, in- 
cluding upper lakes formed by bunds, are about 
11,000,000 gallons. A moderate fall of rain of about 
three inches in three hours will fill the whole system, 
and this in a few times would repay Government well 
for all the outlay that has been incurred; but since 
the tanks have been completed there has been so little 
rain in Aden, that the water collected has not proved 
anything like sufficient. 














The inadequacy and uncertainty of the above- 
named sources of supply may be judged from. the 
fact that, between 1861 and 1864, the tanks were 
never once filled ; in the latter year they filled to over- 
flowing, owing to an usually heavy fall of rain, and 
since then no rain of any consequence has fallen at 
Aden. Excepting immediately after heavy rains, the 
water in the wells is not fit for drinking purposes, 
being much impregnated with salt ; and the only other 
local supply consists of two condensers belonging to 
Government, and one condenser the property of the 
Peninsula and Oriental Company; the two former 
together yielding about 4100 gallons daily, and the 
latter 4500 gallons. In the absence of a suflicient 
supply from the tanks and wells, water is provided 
for the town and garrison by a contract with a man 
who takes in water from the main land on camels; but 
this, it must be admitted, is too uncertain a plan to 
be long continued for a place like Aden, which now 

ossesses a population of some 30,000 inhabitants, an 
juropean gatrison, and an export and import trade 
amounting to upwards of a million sterling in value. 
A plan has accordingly recently been sanctioned for 
supplying the garrison and shipping at Aden with 
water from two wells to be sunk in the village of 
Sheik Othman, situated within the territories of the 
Sultan of Lahej, on the mainland, at a distance of 
about six miles north from Aden. The principal well 
from which it is proposed to obtain the supply is 
situated close to the village, in the bed of the Adey 
water-course ; it is 4ft. in diameter, and usually con- 
tains about 4 ft. 6 in. of water in it, which appears to 
be at the water-level of the adjoining stratum. The 
present scheme includes the sinking of two wells 10 ft. 
in diameter, and raising water froin them by Persian 
wheels, the water so raised being conveyed into Aden 
by a masonry duct covered by slab stones on the top, and 
carefully plastered on the inside. The duct will arrive 
in the isthmus at a level of 2ft. above the ground, 
and discharge itself into a reservoir capable of contain- 
ing 38,000 gallons; near this a service reservoir is to 
be erected to contain 391,000 gallons, so that in case 
of any accident to the duct there would be a supply to 
fall back upon while the channel was under repair. 
From the first reservoir the water will be distributed 
into iron tanks, as required, by pumps and hose, which 
pumps will also act as force-pumps, when required, 
for filling the service reservoir. The duct is to be 
covered over with earth, so as to protect it from injury 
from animals passing over it, air being, however, sup- 
plied to it by means of air-holes placed at certain in- 
tervals along the line. ‘The present wants of Aden are 
estimated at about 20,000 gallons a day, in addition 
to the existing supplies; but the present scheme will 
provide for the introduction, if required, of about four 
times that amount. The total expense of this scheme 
is estimated at a little over 30,0007. 








SOCIETY OF ENGINEERS. 

April 1st, 1867. Mn. H. Le Feuvre, Esgq., in the Chair. 
Pamping Engines for Town Water Supply. By Henry Davey. 

Ir is an admitted fact, with the majority of engineers, that 
the Cornish or single-acting engine is capable of developing a 
far greater percentage of work from a given weight of steam 
thon any other type of engine employed for pumping purposes, 
when employed under similar conditions. Nor is it always 
necessary always to qualify the statement with the words simi- 
lar conditions, but it is often found that a well-constructed 
Cornish engine does a higher duty when expanding the steam 
aime times than a rotary engine expanding the steam eight or 
or nine times; and, as an obvious consequence, it follows that 
the peculiar el t of y existing in the ees 
engine is not dependent on the ratio of expansion employed, but 
in the mode of developing and applying the power. Notwith- 
standing the advantages which it possesses over its rival, the 
Cornish engine has not received the amount of attention of 
late years which has been bestowed on the rotary engine, and 
in order that the latter engine may produce the maximum 
economy, recourse has been had to high expansive —- to 
obtain which the crude ideas of Hornblower and Wolf have been 
developed, a second cylinder has been applied, and the ratio of 
expansion increased with very good results accruing. It appears 
rather strange to the author that the inferior type of pumping 
engine should have been selected as the type to receive a higher 
state of development, and it is this, together with the dictates 
of experience which he has had with single-acting engines, which 
induced him to prepare this brief paper for discussion. 

The gear of a single-acting engine requires nice adjustment 
and more intelligent supervision than does that of its rival, 
which is probably one reason why the rotary engine is often 

referred ; it is also easier to apply the latter engine toa variable 
But a massive fly-wheel and sweep-rod appear to the 
author to be out of place in a pumping-engine; for it not only 
requires a Jarge amount of extra space, but the moving parts 
are greater innumber; it requires more frequent repairs, and its 
period of duration as a natural consequence is very much 
shorter. The chief reason for thedurable nature of the Cornish 
engine is the fact that all the working parts are made very mas- 
sive. Itisa great mistake to make an engine light and liable 
to derangement for the suke of economising a few tons of metal, 








328 


ENGINEERING. 


[Aprit 5, 1867. 








especially so for water-works where it is of great 


importance that repairs should be few, and the engine made 


The sathor regards it as an axiom that the single-acting en- 
gine possesses a peculiar element of economy, and he would now 
make a few suggestions towards a higher development of the 
Pe, and a peculiar adaptation to wafer-works purposes. Of 

e two types of single-acting engines, the beam engine is con- 
sidered by the majority of engineers, probably, as superior to the 
——s engine, and it certainly is, inasmuch as, by the em- 
ployment of a massive beam, the inertia of the extra amount of 
matter to be put in motion enables a higher — of expansion 
to be employed; and also renders the motion of the piston more 
uniform. But the direct-acting type sses certain other 
advantages, and when employed to pump against a great head 
of water, with a single-acting pump, the weight of matter re- 
quired to displace the water in the pump is sufficient to enable 
a ratio of expansion of from four to five to be employed. A 
well-constructed Cornish engine will work much sweeter than a 
double-acting engine of the same power. There are no bearings 
in the former engine to be repeatedly thumping; the moving 

are rigid, and as long as the catchpieces are kept from con- 
tact with the spring beams, the motion of the piston is free from 
vibrations at amean speed of 300 ft. per minute, or a maximum 
speed of 600 ft. The author is acquainted with many direct- 
acting engines, with 10 ft. stroke, making 15 strokes per minute 
in regular work. 

The great advantage attending this class of engine is that it 

ssesses but few moving parts to keep in repair, and is very far 
ess expensive than the beam engine; also requiring small and, 
therefore, less expensive buildings. It has occurred to the 
author, that if the direct-acting type of engine can be employed 
with a ratio of expansion of nine or ten, and an initial pressure 
of 601b. to the square inch, without risk of injury tu the 
machinery, very economical results would follow; such a result 
cannot be obtained with a single cylinder. The author has en- 
deavoured to prepare the outline of a design, the object of which 
is to enable the deemer conditions to be complied with, by the 
employment of a second cylinder, thus obtaining a maximum 
ratio of expansion, without dispensing with the peculiar element 
of economy embodied in the single-acting engine, and in doing 
so he has had six objects in view. 

1st. To reduce the blow impressed on the piston, consequent 
on a high degree of expansion in a single cylinder. 

2nd. To increase the power developed on a unit of surface of 
the piston. 

3rd. To isolate as far as practicable the cylinders from the 
frigeritic influence of the condenser. 

4th. To reduce the steam space be:ween the two cylinders to 
a minimum. 

5th. To obtain a nearly continuous flow of water with single- 
acting pumps. And, 

6th. To adapt the engine to the requirements of a variable 
load. 

In order that a high degree of expansion may be employed, 
the author proposes to make the total initial in the high-pressure 
eylinder equal to 60 1b. to the square inch, and to expand the 
steam rather more than ten times, that the terminal pressure in 
the low-pressure cylinder may be equal to or slightly in excess 
of the pressure of the vapour in the condenser. 

The drawing, No. 1, represents an elevation of the proposed 
engine, and the drawing No. 2 a plan of the same. The two 
cylinders are placed each directly over a plunger pump, the 
plenger being directly attached to the piston-rod in the usual 
manner for direct-acting engines. The streams of water from 
the two pumps converge towards the main pipe, forming the 
letter V. An air-vessel is placed on each arm of the V, with 
a stop-valve between it and the plunger pump. The nozzles, 
containing the governor ar4 steam-valves, are placed at the 
foot of the small cylinder at the right-hand side. Between the 
two cylinders are placed the nozzles containing the steam equi- 
librium and eduction valves for the large cylinder. Imme- 
diately beneath the latter nozzles is placed the condenser and 
air-pump. It is easily seen from the drawing how easily the 
system admits of a compact arrangement, a 95 in. and a 60 in. 
cylinder only requiring a building 31 ft. 9 in. long by 25 ft. 
wide from out to out. 

In the proposed design the small cylinder is 60 in. and the 
large cylinder nearly 95 in. in diameter, which proportion gives 
a relative area of pistons of 1 to 2.5; and as the length of 
stroke is the same in both cases, the same relative propor- 
tion is true for the capacities. ‘Lhe steam is first admitted 
beneath the small piston, and at the completion of what is 
technically called the “in-door” stroke, it is allowed to escape 
into the large cylinder beneath the piston, so that the “ in-door” 
or up stroke of one piston is performed during the “ out-door” or 
down stroke of the other, by which means the two plungers are 
made to perform the function of a double-acting pump. It is 
evident that the mean effective pressure on the onel piston 
must be 2.5 times that on the large, since 1 to 2.5 is the relative 
areas of the two cylinders, The two plungers being of the same 
diameter, the author proposes 9.9 1b. as the mean pressure in 
the large cylinder. This having been decided, it is at once evi- 
dent what must be the initial pressure. Steam expanded 2.5 
times, with a mean pressure of 9.9, must have an initial pres- 
sure of 13 1b. It is also evident that the mean effective pressure 
in the small cylinder must be 9.9x2.5; but since the small 
piston, during its down stroke, is subject to a mean back pres- 
sure of 9.9, it follows that the total mean pressure must be 
9.9 x 3.5, which is equal to 34.6 lb. ; for the author proposes not 
to employ an equilibrium valve for the small cylinder, for reasons 
which will soon become apparent. 

The initial pressure may be anything in the small cylinder 
above 34.6 lb., and the point of cut-off must be such as to give 
that as the mean pressure. The author proposes to employ 
much higher pressures than is usual for single-acting engines, 
say 50 or 60 1b. initial. With 60 |b. initial, the steam must be 
cut off a little before 4 of the stroke is completed to give a 
mean pressure of 34.61b. The greatest economy would un- 
questionably arise from the employment of the higher pressure ; 
but the blow imposed on the piston would of course be tly 
augmented, but not so much as to offer any obstacle to the use 
of high pressures, the unfettered state of the piston preventing 
the she which would otherwise occur. 











Taking the mean of the two mean ures, we have 17.3 as 


the total load on each square inch of the collective area of the 
two pistons, and in this icular the author has but slightly 
increased the power developed on each unit of the area. It is 
usual to put a total load of from 14 to 15 1b. on the square inch 
of the pistons of Cornish engines; but it must be remembered 
that the ratio of expansion is more than double in the proposed 
engine than is an = emplo 

The small piston being subject toa mean back pressure per 
unit of surface equal to the mean effective pressure on the large 
piston, it follows that the former piston must be loaded to 
2.5-+-1=3.5 times the load per unit of surface of the large 

iston, the effective load on the two plungers being the same in 
th instances. The small piston requiring the extra load to 
overcome the back pressure in the “out-door” stroke. This can 
be accomplished by putting the extra load in dead weight on the 
lunger, but in such a case the top of the cylinder must be kept 
free from pressure, d ding a nication with the con- 
denser. 

The author’s object is to isolate as much as possible the cylin- 
ders from the condenser, and therefore to prevent any communi- 
cation with the condenser, except to the top part of the large 
cylinder. He proposes to employ a steam cushion in the top 
part of the small cylinder, having a mean pressure equal to the 
mean effective pressure on the large piston, and to make the 
loads on the plungers equal. Then although the relative areas 
of the two pistons are as 1 to 2.5, and the mean pressures are as 
1 to 3.5, yet the mean effective pressures are as 1 to 2.5, the 
remaining pressure in the small cylinder being employed in com- 
pressing the steam forming the cushion during’the up stroke, 
which is given back again in overcoming the back pressure 
during the down stroke. 

The action of the steam in the cylinders will readily be under- 
stood by reference to the diagram No. 3. Fig. 2 represents the 
capacity of the small, and Fig. 3 the capacity of the large cylin- 
der. The vertical scale represents the pressures. The steam 
in the small cylinder has an initial pressure of 601b. to the 
square inch. The point of cut off is a little less than one-fourth 
the stroke, giving a terminal pressure of about 131b. to the 
square inch. The steam valve is then opened between the two 
cylinders, and the steam contained below the piston of the small 
cylinder is admitted below tle piston of the large cylinder; but 
during the up stroke of the small piston it has to encounter the 
cushion represented at the right-hand side of the Figure 2, and 
the work expended in cushioning the steam is given back again 
during the down stroke. It will be seen that the condenser has 
no communication with the small cylinder, where the difference 
in temperature would be the greatest. The liability of the catch 
pieces striking the spring beams is greatly decreased by the 
employment of the steam cushion. Fig. 1 represents the pres- 
sures in the large cylinder during the stroke. It is noticeable 
that the curve in Fig. 1 is not a continuation of the hyperbolic 
curve in Fig. 2 on the left-hand side, and the reason is obvious ; 
for if we put c to represent the capacity of the smali cylinder, 
and 2.5¢ that of the large, and p any portion of the stroke, then 
if I be employed to represent the initial pressure, we have for the 
pressure af any point, p, of the stroke 
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The valve gear of the Cornish engine, as commonly in use, 
forms no mean item in the cost of the engine. It has occurred 
to the author that there is room for simplification ; he has there- 
fore endeavoured to arrange the valves in his proposed engine 
so as to admit of its being done. For the proper distribution of 
steam in the two cylinders, five valves are necessary; first, the 
governor-valve, which is actuated by hand; second, the steam- 
valve for the small cylinder; third, the steam-valve for the 
large cylinder; fourth, the equilibrium-valve for the large 
cylinder; and fifth, the eduction-valve for the same. The 
steam and equilibrium valves last mentioned admit of being 
placed in one nozzle, since they both communicate with the same 
steam-port, but instead of placing them side by side, as is usually 
done, the author proposes to invert the equilibrium over the 
steam valve, and to pass the spindle of the latter through a 
hollow spindle provided on the latter, thus enabling the simple 
gear shown on drawing No. 4 to be employed. The arrangement 
shown in the drawing is designed to give no pause at the end of 
the stroke, and, consequently, no cataracts are represented; but 
if it is desired to produce a pause, it is only necessary to apply 
cataracts to the quadrants shown in the side elevation. The 
author would propose to have three of those pillars, one arranged 
to two valves, and the other two each for single valves, thus 
completing the set, instead of the complicated arrangement 
generally adopted. As this is merely a matter of detail, it may 
be dismissed without further notice. The fact that the steam 
is passed from the foot of one cylinder direct to the foot of the 
other enables the steam-ports to be reduced to a minimum, The 
cylinders also admit of being placed nearer together than shown 
in the drawing, so that the space occupied by steam space is 
merely nothing but that occupied in the nozzles themselves. 

It is an admitted fact that a single-acting engine works under 
the most favourable circumstances when employed to pump 
with a plunger — There is also an advantage connected 
with the type of pump itself. It is the most simple, the least 
liable to get out of order, and requires the least attention; but 
there is the disadvantage of an intermitting flow of water. In 
the author’s design the two plunger pumps perform the function 
¢ adouble-acting pump, without the disvantages attending the 

tter. 

The hydrostatic column against which the engine has to 
pump, in supplying water to towns, often varies very consider- 
ably, and it therefore becomes very important that a means 
should be provided for adapting the engine to a variable load. 
If the pump employed be of the plunger type, the load per unit 
of piston is constant ; and should the hydrostatic column become 
less than that for which the load is designed, the load should also 
be reduced in the same proportion. Since the down stroke of 
one piston and the up stroke of the other are to be performed 
simultaneously, according to the author’s design, it is evident 
that if the surplus power exerted in the down stroke of one 
piston can be transmitted to the ascending piston, the engine is 
then adapted for a variable load. This is proposed to be ac- 








complished in the following simple manner, as shown on the 
drawing No. 5: Descending from the cross-head ofthe plunger 
are two rods, or small plungers, entering small cylinders on the 
sides of the main pump; these cylinders are all connected by 
means of pipes, and are to be kept filled with water. Then any 
extra load on the descending plunger, above that necessary to 
overcome the hydrostatic column and the friction, is at once 
transmitted through the water contained in the small cylinders 
jast described, to the ascending plunger, provision being made 
for the varying speeds of the pistons in various parts of the stroke 
by means of a small ram and —_ attached to the pipes 
connecting the other cylinders. The small ram just alluded to 
should be of sufficient weight to descend freely under the in- 
fluence of gravity when the rams attached to the cross-heads of 
the main plungers cease to exert a pressure on it through the 
water. The objects thus to be gained are two: first, to keep 
the pipes and cylinders filled with water under the varying 
sued of the two pistons; and, secondly, to compensate for an 
leakage which might occur through the stuffing-boxes. It is 
obvious, that as the up stroke of one piston and the down stroke 
of the other take place simultaneously, the velocities during 
the former part of the stroke must differ greatly. 

The drawing No. 5 represents one pump-plunger up and the 
other down. 

If the plungers are loaded beyond that necessary to overcome 
the head of water plus the frictian, the extra load is brought to 
bear on the small plunger, A, and transmitted through the water 
to the plunger, B. The plungers being of the same diameter, 
an equilibrium of pressures results. If the plungers moved at 
equal velocities at all points of the strokes, then would the pres- 
sure transmitted from one plunger to the other remain’constant ; 
but if the velocities vary, the pressure becomes intermittant. 
At the former part of the up stroke the piston acquires its 
greatest velocity, whilst at the former part of the down stroke 
its speed is the least; it therefore follows that no pressure is 
transmitted during the former part of the stroke, consequently 
the mass of matter to be put in motion by the entering steam 
is greater than that required to displace the water in the pump, 
the inertia of the additional matter rendering the motion more 
uniform, At the same time the pressure is removed from the 
plunger, B, and the full load is brought to bear on the descend- 
ing plunger, in the former part of the stroke, just when it is 
wanted to overcome“the inertia of the water. 

As the ascending piston approaches the end of its stroke its 
velocity decreases, whilst the velocity of the descending piston 
increases under the accelerating influence of gravity, until the 
two masses have acquired the same velocity, when the vis viva of 
the descending mass is transmitted through the water to the 
ascending mass, and the latter part of the strokes becomes syn- 
chronous. The amount of energy due to the overplus load in 
the down stroke of one mass is transmitted to the ascending mass 
when the two i tons are brought to a state of rest, with no loss 
of energy resulting. A moment’s reflection will suffice to show 
that the contrivance which the author has just described con- 
stitutes a hydraulic beam, which enables the stroke to be per- 
formed (in fact, compels) in equal times, and still allows the 
pistons free to move with varying velocities at different portions 
of the stroke, thereby preventing the undue strain which is 
thrown on the piston and its attachments when a weight of 
steam is suddenly admitted on the piston without its being able 
to move freely under the pressure, as is the case with all double- 
acting engines with a fly-wheel. 

To make the action and use of the hydraulic beam more 
readily understood, the author gives the following example: 
Supposing the engine shown on the drawing No. | to be de- 
signed for a maximum lift of 300 ft. and a minimum of 200 ft., 
then the weight to be put on the plunger would be 70,173 1b. 
plus the friction, the plunger being 26 in. in diameter, which is 
the weight necessary for the 300 tt. lift. 

If the lift be reduced to 200 ft., the extra 24,550 lb., which is 
the weight beyond that required to displace the water in the 
pump, is extra dead weight transmitted trom the descending to 
the ascending mass, and the weight of steam required is pro- 
portionally decreased. 

The chief objection to the direct-acting engine is that the 
mass to be set in motion at the commencement of the :*~oke is 
less than that with a beam engine, consequently tae motion of 
the piston is not so uniform when employed with the same ratio 
of expansion, which arises from a less amount of inertia in the 
moving parts. The hydraulic beam would enable a much 
greater weight to be put on the plunger than is now done, and the 
velocity of the piston would be rendered more uniform, whilst 
no loss of energy could arise from the engine not being accu- 
rately weighted. 








Tae CLEVELAND Iron Trape.—The Cleveland pig-iron 
trade is dull. The number of furnaces in blast remains the 
same; but stocks display, upon the whole, an upward tendency. 
Shipments to the Continent and Scotland continue to be made 
on a tolerably extensive scale. In the malleable ironworks the 
principal matter of interest has been a reduction of wages, 
which has now been accepted in the whole district. Some en- 
couraging orders have lately come to hand, but at very low 
rates. 

Rartway Prooress iv France.—The Western of France 
Railway Company has now 635 miles in operation on its new 
network. In the course of 1867 the directors calculate on 
opening a further length of 804 miles, leaving 236} miles still to 
be completed of the concessions on hand. 

Tue Prusstan Navy.—The whole Prussian navy has been 
got ready for sea this week. It is generally believed that the 
main object of the order is to give the ships an opportunity of 
exercising and manceuvring on a larger scale than hitherto; but 
it is alsoexpected that the fleet will sail to Cherbourg for the 
purpose of fetching the Prussian Princes, who will visit Paris at 
the period of the Exhibition. 

Sovran YorKsHirE.—There is little alteration to note in the 
state of theiron trade of this district; rather more confide.ce, 
however, appears to be felt as to the future. Some tolerably 

American orders are on hand, and several orders have also 

n given out on East Indian account. There is an increasing 

demand for steel rails both on home and foreign account. A 
large quantity of railway matériel is also being made. 
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Tue object for which the Mont Cenis Tunnel, under 
the Alps, is now being constructed, is too well known 
to require any lengthy particulars on that point on 
the present occasion. On its completion a junction 
will be effected between the Paris, Lyons, and Medi- 
terranean Railway and the Italian railways, and a 
through communication between Calais and Brindisi 
will have been established, a distance of 1390 miles, 
without break of gauge. This distance, it is calcu- 
lated, will be run through in about fifty-four hours, 
and, as we have before pointed out (vide Suentenene, 
vol. ii., page 90), the great saving that will thereby be 
effected, both as respects time and distance, by the 
employment of Brindisi instead of Marseilles as the 
port of despatch for the Indian mail service will proba- 
bly lead to the abandonment of the latter port for that 
purpose, as the adoption of the Brindisi route will 
: save at least thirty-eight hours in the time of transit, 
and for Indian passengers will afford the further ad- 
vantage of meillig altogether 600 miles of the worst 
mg of the sea voyage, including the Gulf of Lyons. 

his tunnel, as we shall presently show, cannot pos- 
sibly be completed for some years yet to come; but 
in the mean time Mr. Fell’s Summit Railway over 
Mont Cenis will shortly afford a certain means of com- 
munication between the two railway systems on either 
side the Alps, immensely superior to the former service, 
which was performed only by means of horses and 
mules. This passage, which has hitherto occupied 
from eight to ten hours, will, on the completion of the 
Summit Railway, be reduced to six hours, and, on the 
opening of the tunnel, to less than one hour, the 
{ length of the railway being about 48 miles, whilst that 
of the tunnel will be but 74 miles. 

The northern entrance to the tunnel is close to 
| Fourneaux, a little village situated at the foot of the 
Alps, on a mountain torrent called the Arc, and which 
| contained, in 1857, only about 400 inhabitants. This 
entrance to the tunnel is, however, better known by 
: the name of Modane, a village of some importance 
: situated about 24 kilometres (14 miles) from Four- 
neaux. Bardonnéche, near which place is situated the 
southern or Italian entrance, is an Alpine village, and 

contained in 1857, prior to the commencement of the 

\ works, a population of about 1000 inhabitants. 

The Modane entrance is situated at a level of about 
3942 ft. above the level of the sea, and that at Bar- 
donnéche is at an elevation of 4381 ft., thus giving a 
difference in level between the two ends of 439 ft., the 
length of the tunnel being 12,220 metres, or 7 miles 














and 1007 yards. The gradient at which the line is 
being made through the tunnel is, however, by no 
means equal throughout, the first half, from the French 
end, having a rising gradient of 1 in 45, and the re- 
mainder, to Bardonnéche, a falling gradient of 1 in 
2000. The accompanying section through the whole 
line shows the different strata through which the works 
have to be driven, and as yet the calculations of the 
geological surveyors have, in this respect, proved very 
correct. Commencing from Modane, the first 2145 
metres are through schist, and the work of tunnelling 
was performed at the rate of 1.26 metres, or a little 
over 4 ft., per day. Next comes 500 metres in thick- 
ness of hard quartz, the progress through which 
scarcely reached 2 ft. per day. ‘This vein has, however, 
now been successfully got through, and its extremity 
was reached some 50 metres sooner than had been ex- 
pected; and the works have now to be carried through 
about 2460 metres of compact limestone, and cannot, 
it is expected, proceed at a greater rate than about 
3ft. per day. After passing through this stratum 
schist again is reached, which continues the whole re- 
maining length of the tunnel. The works through 
this stratum have been carried on from the Bardonnéche 
terminus at the rate of about 53 ft. per day. 

A project for executing this tunnel was put forward 
as far back as 1852, which it was proposed to carry it 
out by means of a contrivance by the Chevalier Maus, 
the progress being estimated at the rate of nearly a 
mile and a half a year! This was abandoned ; and it 
was not until the autumn of 1857 that works were 
actually commenced by driving a headway into the rock 
at either end. At first the works were carried out by 
manual labour, and the greatest distance thus driven in 
any one year was that attained at the Bardonnéche end 
in 1858, viz., 257.57 metres. At the same end 193 
metres were driven by hand labour in 1861, and 
243 metres in 1862. Since the introduction of boring 
machinery, the progress has considerably increased ; 
and it reached in 1865, at the Bardonnéche end, 765.3 
metres, and at the Modane end 458.4 metres. The 
machinery now used is worked by compressed air, and 
at either end motive power is obtained from canals led 
off, at Modane, from the river Arc, and at Bardonnéche 
from the river Melezet. This latter canal is about two 
miles long and 4ft. wide, and is constructed throughout 
in masonry ; it leads to a large reservoir situated on 
the side of the mountain, capable of containing 400 
cubic metres of water, from which the water flows to the 
air compresser. On the Modane side, works have been 






















































constructed very similar in design, excepting that in this 
cise the dimensions are somewhat larger, and greater 
difficulties were experienced in the construction of the 
canal owing to the nature of the ground. Contracts 
for the air-compressing machinery were entered into 
in 1858-59; but, owing to the difficulties of trans- 
port caused by the war in 1859, operations were some- 
what delayed, and it was not until 3rd November, 
1860, that these machines were first brought into 
actual use, at which date five of them were set to 
work at the Bardonnéche terminus. 

The accompanying sections show the internal exca- 
vation for the re | and the work as completed. The 
dimensions , of the tunnel are, extreme width, 26 ft. 
3in., and height 19 ft. 8in., and two lines of rail will 
be laid throughout the entire length. According to 
the latest accounts, the progress made at the Modane 
end amounted to 2500 metres, and at the Bardonnéche 
end to about 4000 metres; thus the excavation has 
now been carried through to the extent of rather more 
than one-half of the entire distance. At the Modane 
end, however, the hard compact limestone has now 
been reached, at a distance of 2510 metres, and the 
progress through this must necessarily be slow. Mr. 
Conte anticipates that there is from 2000 to 3000 metres 
of this material to be got through, and the rate of ad- 
vance is calculated not to exceed one metre, or about 
3 ft., per day. According to present expectations, the 
excavators from the two ends will meet somewhere in 
this stratum of compact limestone, probably at or 
about the spot marked in the longitudinal section, 
2004 metres from its commencement at the Modena 
side, some time in the year 1873. Should these anti- 
cipations be realised, it must then, however, still be 
some time before the tunnel could be completed for 
the purposes of through railway communication. _ 

The approaches to the main tunnel, amounting 
altogether to some thirty-five miles, also includes some 
heavy works and tunnelling. That onthe French side 
is to be constructed by the Paris, Lyons, and Mediter- 
ranean Railway Company, and that on the Italian side 
by the Italian Governmftnt. 

The date of anticipated opening of the tunnel, above 
stated, is that given by the engineers engaged on the 
work ; but Mr. James Brunlees, the chief engineer of 
the Mont Cenis Railway Company, in a report dated 
August, 1865, estimated that, at the rate of progress 
then attained, it would still take some “10 years 
“186 days, which with the period required to complete 
* the tunnel after the headings are through, say 1 year 
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“179 days, makes a total time of 12 years required 
“ from the 30th June, 1865 ;” and, in a letter to the 
company on the same subject, dated 4th inst., that 
gentleman says: “The position of hard, compact 
** limestone now just commenced verifies the accuracy 
“ of the geological survey on which Mr. Conte made 
“his report, and he anticipates that there is from 
“ 2000 to 3000 metres of the material to be got through. 
“ My calculation of the time, required to finish the 
“ tunnel was based on his teport, and *E see no reason 
“* whatever for expecting wif earlier ‘eomipiletion of that 
“ great work than the: period statdd: in any previous 
“ estimate.” Under these citeumstances, instead of the 
through line being completed im 1873 or 1874, it cannot 
be until some time in the year 1877 ‘that this great 
line will be opened for direet: through traffic from 
Calais to Brindisi. In the. meariwliile, liowever, the 
Summit Railway will be doing. service in develop- 
ing the traffic, and thus the line ‘may be expected 
to be opened under most favourable circumstances, 
whenever that event may take placé, and with a large 
and remunerative traffic ready and eager to take advan- 
tage of the more expeditious and superior means of 
communication which it will afford. 





INSTITUTION OF NAVAL ARCHITECTS. 

Tne eighth meeting of the Institution of Naval Architects 
commenced yesterday, at the Society of Arts, Sir J. S. Paking- 
ton, M.P., President, in the chair. 

The annual report of the council having been read by Mr. 
Merrifield, 

‘rhe President, Sir J. S. Pakington, M.P., said,—Gentlemen, 
I cannot open this session of this admirable Institution for the 
year 1867, having, as I have, the honour of being your presi- 
dent, without expressing the great and sincere satisfaction which 
it gives me to meet you again, and also the satisfaction with 
which I see upon this occasion, as I have upon many former 
occasions, a very large and numerous attendance of those able 
and scientific men who take an interest in the prosperity and 
the progress of this Institution. But, gentlemen, there is one 
serious drawback to the pleasure which I[ feel in again filling 
this chair, and that is, that whilst on former occasions I have 
always been obliged to offer to you some apology, or to request 
your indulgence, on account of the extent to which, from Parlia- 
mentary duties, I was obliged to absent myself from the meet- 
ings of this society, on the present occasion, from the heavy 
official duties in which I am engaged (cheers), 1 am sorry to 
say I must trust to your kindness and Indulgence to allow me, 
I am afraid, to be absent from the greater part of your proceed- 
ings. Indeed, gentlemen, I am so situated this morning that I 
am now interfering in the prescribed order of our proceedings. 
You will see in the programme of proceedings the next item of 
business after the report of the council, which you have just 
heard, is that the special report of the council on the 
Safety of Iron Ships ae now to be read to you; but 
really my time is so limited that I am obliged, I am sorry to 
say, to request your permission so soon to retire from the room, 
that I beg to take the liberty of offering to you the few observa- 
tions which I desire to make before the report of the council is 
read. Gentlemen, with regard to the contents of the report 
which you have just had read, I am happy to say that now, as 
on previous occasions, I can only address you in that language 
of congratulation which the council have adopted with regard 
to the continuous, prosperous, and successful action and, I think 
I may say, the general prosperity of this Institution. There is, I 
regret to add, a paragraph in this report adverting in somewhat 
unfavourable terms to the financial position of the Institution ; 
but I am happy to add that this has become the subject of con- 
versation this morning at a preliminary meeting of the council, 
and Iam happy also to say, that although the state of our 
finances is not so prosperous as the friends of the [nstitution 
could desire, still there 1s nothing at all to forbid the confident 
hope that financial prosperity may be entirely restored, and that 
no impediment of that sort may for the future, impede or affect 
the utility and the prosperous action of this society. Those 
who are members of the Institution have probably received the 
Seventh Report, which has been recently published, and there- 
fore, it is hardly necessary for me to advert to the valuable nature 
of that report, and especially to the fact that it contains a very 
complete index of all our former reports, and I pay should 
not have thought it worth while to occupy time by any reference 
to that report, were it not for the acknowledgment which I think 
is due from every member and every friend of this Institution for 
the great ability and the laborious zeal with which our secretary, 
Mr. Merrifield, has prepared that Index which we find so useful. 
(Cheers.) Gentlemen, there is another topic touched upon in 
this report which is of immediate importance at all events to the 
comfort and the means of action of this society. 1 allude to the 
fact that we are likely very soon to be obliged to leave the offices 
in Adelphi-terrace which have been so long occupied by the 
Institution, and partly with the view to perhaps increased 
accommodation, and partly with the view, it must be acknow 
ledged, to financial considerations, it has become a question with 
the council whether or not this valuable Institution, which is 
acquiring year by year greater national importance, has not a 
fair claim to receive from the Government accommodation in 
some of the Government establishments. (Cheers.) This sug- 
gestion has been offered by the council, and I felt it my duty, in 
consequence of that suggestion, to communicate with the Duke 
of Marlborough, as Lord President of the Council, to ask his 
grace whether in his opinion there were any apartments in 
any of the Government establishments which could, as a 
temporary arrangement at all events, be occupied by this 
society. I am very sorry to say I have received from his 
grace an unfavourable answer. He has taken it into very 
full and very friendly consideration, and I have received from 
him a letter to say that neither at South Kensington (and, per- 








haps, it would be somewhat doubtful whether, even if we could 
get permission to go to South Kensington, it would be a conve- 
nient situation, considering the distance) nor elsewhere can we 
be accommodated. I am extremely sorry to say that at the pre- 
sent moment I have not received from the Lord President any 
encouraging answer to the application which I conveyed from 
the council for accommodation in any of the Government estab- 
lishments. It, therefore, will be necessary, upon the expiration 
of our term in Adelphi-terrace, which will take place in two or 
three months from this time, that we should look out for apart- 
ments elsewhere. It has been suggested to me that, perhaps, at 
Somerset House, under some new arrangement hereafter, accom- 
modation might be given to us. At all events, at present 
Somerset House is fully occupied, and, I believe, there is no chance 
of our receiving accommodation there within any early period, 
Therefore I would suggest to the meeting, and I think it 
is a question for the grave consideration of the council, 
whether or not it may not be, at least, worth while—I 
speak now with perfect feedom from any connexion with 
the Admiralty (Hear, hear) — but I would throw out whether 
it might not be worth while, considering the important national 
objects that are carried out by this Institution, to make an 
application to the Admiralty, and whether or not we might not 
be considered entitled to an annual grant to assist us in the 
national objects which we carry out. It must be well known 
to those whom I am now addressing that in the case of the 
United Service Institution—no doubt a most valuable instita- 
tion—both from the War Department and the Admiralty pe- 
cuniary assistance is given to carry out the affairs of that insti- 
tution. Of course this Institution could establish no claim to 
assistance from the War Department, but I think we might 
establish a claim, which, so far as our finances are not pro- 
sperous, might be considered as unanswerable, to have assistance 
from the Board of Admiralty. At all events, I think it would 
be worth while for the council, under the circumstances I have 
adverted to, to make an application of the character to which I 
have alluded. Gentlemen, I will now advert for a moment to 
that which certainly has been by far the most important action 
of this Institution during the year that has elapsed since I had 
last the honour of meeting you in this chair. It must be, I 
think, in your recollection that at the time when we met last 
year, which was somewhat earlier than it is now, the minds of 
the public were painfully occupied by the dreadful catastrophe 
which had just occurred in the Bay of Biscay in the loss of the 
London, passenger ship. It may be in your recollection that I 
thought it my duty, in the opening address which I delivered 
at our last annual meeting, to call the attention of this society 
to that dreadful event, and to point out to them the opinion that 
I ventured to entertuin, that it would be hardly possible for the 
able and scientific members of this Institution to address them- 
selves to any question more appropriate to the objects for which 
we have been called into existence than to inquire whether or 
not that dreadful catastrophe, accompanied, as it was, by not a 
few similar accidents about the same time, was or was not to be 
traced to any defect either in the architectural skill with 
which our passenger ships are constructed, or to any 
defect in our laws with regard to the protection of that most 
important, but quite helpless, portion of oar fellow-subjects, 
who are called upon and compelled by their duties and 
vocations in life to cross the seas, and to become passengers in 
those ships. The suggestion which I ventured to offer was 
warmly responded to by the meeting which I had the honour to 
address, and before the close of our proceedings a motion was 
made—I think by my friend Mr. Reed, and seconded by Mr. 
Scott Russell—that the council shonld devote their serious 
attention to the question which I had taken the liberty of 
suggesting. I am happy to inform you, gentlemen, that that part 
of our proceedings last year has been most satisfactory in its 
nature, and most honourable to the members of this Institution. 
The council undertook, what certainly has proved a very 
laborious and a very arduous duty. They commenced their 
proceedings, if I remember rightly, about the month of May. 
My many avocations rendered it impossible for me to do that which 
I would gladly, though perhaps uselessly, have done, namely, 
attend those meetings ; therefore, lam the more free to speak of 
the view I entertain of the manner in which those proccedings 
were conducted. Under the able presideney of our distinguished 
friend, Sir Edward Belcher, the council met on no less than 
fourteen different occasions, and in the course of those fourteen 
sittings they entered in the most close, and able, and satisfac- 
tory manner into this most interesting question which has been 
referred to. ‘Their report was drawn up towards the close of 
the last year. ‘That report, as] have already stated, if it had 
not been for the unfortunate pressure on my own time, would 
already have been read to you. But, gentlemen, it will be read 
to you as the next proceeding in the business of this morning, 
and I am confident it must impress the mind of every one who 
hears it with a deep sense of the great ability and great zeal 
with which that inquiry has been conducted. I hope and 
believe that the Institution will attach very great importance to 
the series of, I think, fifteen suggestions which that report 
embodies. I think also that I ought to add that it is, I believe, 
the unanimous feeling of the council that in addition to the 
suggestions which they have embodied in their report, and 
which, of course, from the nature of this Institution, relate 
mainly, if not solely, to the question of the construction 
of our ships, but I believe I may say it is their unanimous 
opinion that it would be very desirable that the many 
remaining questions of a different nature, as affecting our 
laws for the protection of passengers, should become the 
subject of inquiry by a Royal Commission. (Hear, hear). 
With this view, a deputation from the council did me the honour 
to reque.t an interview with me upon the subject of their report. 
That interview took place only a few days ago. At my request 
the Duke of Richmond, as President of the Board of Trade, did 
us the favour to join me in receiving that deputation. A more 
interesting deputation I think I never listened to. It was com- 
posed of men most eminent for their acquirements on this sub- 
ject. The Duke of Richmond was deeply struck with the whole 
of our conversation. What may be the ultimate decision of 
the Government I am at present unable to say; but certainly 
the question will be taken into consideration by the Government 
whether or not the state of our laws upon this interesting sub- 





ject are not so far unsatisfactory and incomplete as to make it 
desirable that the inquiry by a Royal Commission should be 


added to that inquiry by the council of ¢his Institution which 
has been already so ably and so completely Gonduct heers.) 
I do not think I need detain you by making any farther rks 


upon this subject, important as itis. But, gentlemen, théte is 
another subject, by no means anew one, but which is still of 
the greatest importance; and I will advert to it for a moment 
mainly because I am happy to say I can do so with 
terms of increasing satisfaction, TL allude to the continued 
- successful : of, thas Sehe al Architecture, 
the existence of which is mainly, attributed to the perse- 
vering and wosiees exertions et ay Cheers I 
am happy to sa: thet, mies which I hear of the progress 
of that School of Naval Architectiré'is satisfactory, With this 
single exception, that: ‘wish £ could hear of ‘a larger proportion 
of private pupils connected with our own country. ° At present, 
a very considerable majority,of the, pupils in the School of Naval 
Architecture are those supj by the Admiralty, and I am 
informed that many of the number of those that come under the 
definition of private pupils are foreigners. I'think it is a matter 
of pride and satisfactory i oar school should already 
have attracted so much notice and’ inspired so much confidence 
that foreigners find it worth their while to come to England to 
study in that school; aqd I haye-no doubt, from the number of 
Government pupils, great impulse has been given to the study 
of this most important science of naval architecture, and we 
shall find among the private pupils,there will be no inconside- 
rable supply of competent men added to this profession. But I 
confess I should be glad to hear, in the first place, that the 
number of private pupils was increased, and, secondly, that the 
preparation of those private pupils in the study of mathematics 
was somewhat more satisfactory upon the commencement 
of their career in the School of Naval Architecture 
than I am led to suppose at present it is. Gen- 
tlemen. I think those subjects of great national interest 
which have led to the state of transition in which the construc- 
tion of men-of-war has existed for the last few years. But I 
think that question of transition is less pressing than it was a 
short time since. Years have passed away, and a great revolu- 
tion in the construction of our ships has taken place. Amongst 
the various questions still remaining, the only one I think I can 
now speak of as one of very pressing interest, is that question 
which still certainly remains an unsettled question—I mean the 
question between the turret system and the broadside system. 
When I have had the pleasure of addressing you on former 
occasions, I have thought it my duty, more or less, to touch on 
this question, and I did so last year; but I think I may now 
speak of that question as being so fur in a satisfactory state that 
it is in a fair way to practical solution. On former occasions I 
have felt it my duty to express my regret that the Board of 
Admiralty—of course speaking here, as I am sure you will fully 
believe, with no party feeling, and in no party sense (Hear, hear) 
—but I have felt it my duty, in the public interest, to express 
my regret that, for a considerable period, the late Board of 
Admiralty, whilst recognising the importance of the suggestion 
of the turret, had not falen uny adequate steps to carry 
that question to the state of practical experiment. No fur- 
ther complaints of this kind can exist. The late Board 
of Admiralty (and I entirely give the credit to the late Board 
of Admiralty)—not so soon as we might have wished—but 
they eventually did take those steps which I think the public 
interest and the public voice required, and lately they decided 
on the commencement of two ships which involved this experi- 
ment to its fullest extent, and by which I hope this great ex- 
riment and problem will be fairly solved. I allude to the 
fonarch, which I think was designed by my friend Mr. Reed, 
and with respect. to which ship Captain Coles received from the 
late board, and still more from the present board (for the matter 
was not quite commenced when the late board went out) 
carte blanche to construct that ship according to what his own 
views of its construction might be. So that I am happy tosay, 
so far as regards those two ships that great and important ques- 
tion which has so far divided the nautical world is in course of 
fair solution, and we must await the trial of those experiments 
upon a question which I cannot conclude my remarks without 
adding is a question open to very serious doubt. Gentlemen, I 
do not remember at this moment any further questions upon 
which I should desire to touch, I think I may say, echoing I 
believe the opinion of one of our most important members, that if 
this Institution of Naval Architects were now to vanish from 
the scene, and this were to be, which I hope is very far from 
being the case, our last assembly, I think those gentlemen who 
promoted the establishment of this Institution might well re- 
flect with pride upon the course they took, and with a con- 
viction that this Institution had conferred great public 
benefits if it were only in the recollection of the two 
subjects to which I have adverted to-day—first, the estab- 
lishment of the School of Naval Architecture; and, 
secondly, that inquiry which has been conducted with so 
much ability and so much zeal throughout the past year into 
the construction of those ships which convey our countrymen 
by sea. Those are the two great subjects, I think I may say 
those are two great acts, and I cannot close my reference to the 
last of them, namely, the inquiry into the construction and 
safety of iron mercantile ships, without expressing—and I hope 
in doing so I am expressing tne sense of every one that hears 
me—my warm acknowledgment and hearty gratitude to the 
able gentlemen who have so well conducted that inquiry. With 
regard to the future action of the society, so far from any idea 
of its vanishing from the seene, I confess [, in a sanguine spirit, 
anticipate for ita career of continual prosperity. Fresh ar- 
rangements have lately been made, and they are of the most pro- 
mising nature. I am very happy indeed to be able to say that 
notwithstanding his official avocations and exertions, and the 
great calls upon his tine, which, of course, mast be the conse- 
quence of his position, Mr. Reed has again joined the active 
members of this society. (Great cheering.) We are now in 
the position of having an executive committee consisting of three 
gentlemen whose competence will be universally acknowledged, 
namely, Mr. Scott Russell, Mr. Reed, and Mr. Ritchie; and to 
the very great advantage of this society, and in a manner which 
demands our warmest acknowledgment, I am happy to say that 
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Mr. Merrifield has given gratuitously his services, as the 
honorary secretary of this Institution. Aided as they are by 
the zealous assistance of Mr. Campbell, I think I am justified 
in the hope, with the expression of which hope I will conclude 
these observations, that through many future years we may 
look forward to a constant increase of prosperous and successful 
action, and that year by year this Institution will be more and 
more recognised us conferring great and important advantages 
on the country. (Loud cheers.) 

[ Mr. Merrifield, the secretary, then read the special report of 
the council on the Safety of Ships; after which the President 
left the chair, which was taken by Thomas Lloyd, Esq. 
Vice-President. } ; 

The President of the Institution of Naval Architects, in 
the opening address of the session of 1866, said, with reference 
to the then recent loss of the London, iron passéniger’ steamer, 
in the Bay of Biscay, ‘* The circumstances of the*sad' event of 
the loss of the London, accompanied as it was by the simul- 
taneous loss of another ship of still larger size, and of a higher 
reputed character” (the Amalia), “was, 1 chiak, an event so 
remarkable that I should’ be very sorry indeed if this annual 
meeting of this Institution were to pass by ‘without some notice 
being taken of the extraordinary circumstances of the loss of that 
ship, and without some discussion upon what/we.suppose to be 
the causes of the loss, and the faults, if any, of the construc- 
tion of those ships.” . . . ** Regulations must be made, 
ships must be built for the convenience of passengers, but they 
must not afterwards be unduly Joaded with Gatgo so as to be 
unsafe upon the sea. The passengers who ‘pass to and fro are 
not judges of the question, they.can take) no precaution for 
their own safety, it is to the skill and science: of those who 
build these ships that the passenger trusts, aud to the care 
which the legislature and the Government are bound to take 
of their fellow subjects. Under these circumstatices, [ do sin- 
cerely trust there will be a discussion upon this question.” 

At the close of the meeting the following resolution was 
adopted unanimously ; 

“ That in the 1 of {he members and associates of this 
Institution, it is desirable that an early meeting of the council 
take place, for the purpose of considering, with reference to the 
President’s opening speech, andthe papers that have been read 
on the security of iron ships, what recommendations could best 
be offered to the public, in order,to prevent, as far as possible, 
the loss of passenger and other yessels.” 

In accordance with this resolution, the council haye given 
careful consideration to the question of the safety ot iron ships, 
all the members of the couneil having been consulted at each 
stage of the proceedings. The council have ultimately arrived 
at the following conclusions, and offer them, with such recom- 
mendations as they contain, to. the profession, in the hope that 
they may be adopted by shipowners and builders, and may tend 
to increase the safety of passenger and other vessels: 

1. No general rule can be safely laid down, for regulating the 
proportions of length and depth to the breadth of a ship, and a 
great variety of proportions of length and depth to breadth may 
be safely adopted, and the ship made sound and ‘seaworthy by 
judicious fori, construction, and lading. 

The construction load water-line of every ship, and her scale of 
displacement trom light to load water-line, should be appended 
to every design of a ship, showing the extreme draught to which 
she should be laden, and measures. should be taken to ensure 
that this information be recorded on the ship’s papers. It is 
desirable also that, along with the ship’s papers, in the posses- 
sion of the captain, there should always be carried a scale of 
displacement, a sail draught, aud a set of outline plans of the ship, 
comprising a longitudinal section, and at least four cross sec- 
tions of the ship. On these plans should be marked the 
capacity, in tons of 40 cubic feet, of each compartment of the hold, 
‘The surplus buoyancy of exch compartment up to the load 
water-line, or its power to carry dead weight, should be given 
in tons dead weight., ‘These papers should always accompany 
the ship’s register, and a copy of them should be lodged in the 
Custom-house of the port from which the ship hails. 

3. There is a minimum height of freeboard which cannot be 
safely reduced in sea-going ships of ordinary fitment, and it is 
desirable to fix this miniinuin height. Freeboard should be 
understood to be the vertical height of the upper surface of the 
upper deck (not spar-deck) at the side, amidships, above the 
load water-line. ‘The proportion of freeboard should increase 
with thelength. One-eighth of the beam is a minimum free- 
board for ordinary sea-going ships of not more than five breadths 
to the length, and y of the beam should further be added to 
the freeboard for each additional breadth in the length of the 
ship. This would give: 

For a ship of 82-ft. beam and 160 ft. long, 4 ft. freeboard. 

For a length of 192 ft., 5 ft. freeboard. 

For a length of 224ft., 6 ft. freeboard, 

For a length of 256ft., 7 ft. freeboard, the beam remaining 
the same; but as the addition of a spar-deck on long vessels 
may be considered an equivalent or substitute,for the increased 
freeboard required for extra length, a complete spar-deck would 
leave the freeboard of these extra lengths at thé original height 
of 4 ft. 

4. It is not considered desirable to offer any #ecommenda- 
tions with regards to poops and forecastles. {[t must depend 
entirely upon the professional judgment of the designer of a ship, 
whether, looking to her proportions, form, and . purpose, the 
additions of poop and forecastle are expedient and safe, “In 
general, where poops and forecastles are adopted; they should be 
closed and seaworthy, but their weight may be inexpedient in 
long fine ships; and there are cases where a light top-gallant 
forecastle (é.e., an open forecastle raised above tte level of the 
upper deck) may be useful in keeping heavy seas out of the ship. 
In general, spar-decks in long ships are preferable to poop and 
forecastle, and no diminution of freeboard should be allowed for 
a poop or forecastle. 

5. It would add much to the strength and security of steam- 
ships if transverse and longitudinal bulkheads, coal bunkers, 
iron lower decks, and screw alley were all so connected with the 
hull of the ship and with each other, as to form independent 
cellular compartments, water-tight, and having all their com- 
munications with the decks and each other by water-tight doors 
worked from the deck. In proportioning the compartments of 
a ship (and especially of ships devoted to passengers) it is very 


desirable so as to arrange them that if any two adjacent com- 
partments be filled, or placed in free communication with the 
sea, the remaining compartments will float the ship. It is con- 
sidered that no iron passenger ship is well constructed unless her 
compartments be so proportioned that she would float safely 
were any one of them to fill with water, or be placed in free 
communication with the sea. Double bottoms are to be re- 
garded as a great element, both of safety and strength, in the 
structure of a large iron ship. 

G. Itis very desirable that sufficient ventilation should always 
be provided in passenger ships to admit of closing all side 
scuttles and battening down or otherwise enclosing all hatches 
in bad weather. : 

7. Inregard to, hatchways and openings in the deck, no limits 
can be set to their size; but it is desirable to carry the beams.of 
the ship across them without interruption wherever practicable; 
the beams may also be nade temovable “where required, belt 
replaced on going to sea. All coamings over engine and boiler 
rooms-in passenger ships should be as high as practicable, of 
iron, and rivetted to the beams and earlings. Openings in the 
deck may be fitted with solid coverings, hinged in place so as to 
be readily closed. 

8. It being considered that all openings in the sides or ends 
of vessels are subject to aecidents-tliat endanger the safety of 
ships, it is desirable that the side and stern windows should, in 
addition to the glass lights, have Ainged dead lights, with a view 
to their being always in place; and that all cargo ports should 
be strongly secured by iron crossbars. 

9. It is believed that all openings from and communications 
with the sea from engine-room and pipes should be protected by 
conical, or Kingston, or sluice valves, and similar precautions 
should be taken for all openings through the bottom of the ship, 
where damage to pipes or ship would admitwater into the holds 

10. It is considered that all steam vessels, if of iron, should 
have a brass barrelled hand-pump to every compartment except 
the forward and after ones, the former to have a slaice cock, or 
that, as a substitute for these pumps, there should be patent 
pumps having independent connexions to this extent. ‘They 
should also have a donkey-engine and pump capable of pumping 
from the bilge and from. the sea, of feeding the boilers, and of 
throwing water on deck. All vessels should have one or more 
bilge pumps, worked by the large engines, with bilge injection 
pipes if the engines have condensers. In large vessels the 
donkey engines should have a separate boiler high above the 
water-line, and also communication with the main boilers. All 
vesséls should have a set of bilge pipes connecting every hold 
and the engine compartments with these pumps. As a security 
against fire, there should be pumps on the upper deck, fitted as 
force pups, and provided with a sufficient length of hoge (with 
the necessary copper delivery jets) to reach either extremity of 
the vessel, and also provided with suction hose or pipes from the 
sea. ‘Lhe eocks, by which the working of the pumps is regu- 
lated, should be carefully arranged and marked, and great cure 
should be taken that both cocks and pipes are accessible. A 
plan of the whole should accompany the ship’s papers, and tlie 
crew should be periodically exercised in their use, 

11. The stowage of a ship, whether done by contract or not, 
should be done under inspection of the captain of the ship, and 
should be conducted. under his own. orders only; and he.slone 
should be held responsible for the good stowage of his ship. 
Ships wre often very badly stowed, the weights being sometimes 
too low, thus causing them to roll with such rapid and violent 
motions as to carry away the spars, and otherwise endanger the 
safety of the ship, and at other times too high, thus making the 
ships crauk, and liable to turn over. A ship may, however, 
generally, whatever her form, be so stowed as to avoid both 
dangers. As the character of the ship.in these respects varies, 
so does the number of oscillations she would make per minute, 
if she were set rolling in still water, by men running across her 
deck, or other means, and then allowed to come to rest ; that is, 
if the ship be crank, the number of oscillations per minute will 
be few, and if she be too stiff they will be numerous ; but.under 
the same conditions of stowage, the nuinber will always be very 
nearly the same, whatever the amount of the impulse to set her 
rolling may be. Although this peculiarity has long been known 
to scientific men, no such observations have been made in mer- 
chant ships as would justify any specific rule on the subject. It 
is, however, most desirable that information should be collected 
upon it, and that the attention of the owners and captains of 
vessels should be called to it. 

12. It is believed that the present rules of the Board of Trade 
regarding boats, life-boats, aud their tackle, are good in prin- 
ciple. ‘Lhe responsibility for keeping all boats in constant 
readiness and efficiency obviously rests on the captain, and must 
fix on him the blame for all neglect and its consequences, Every 
open boat built of iron or steel should be fitted with sufficient 

water-tight spaces to float her. : 

13. The system of proportioning anchors and cables"'by 
Lloyd’s, and of proving under license of the Board of ‘Ttg 6 by 
Act of Parliament, is so far satisfactory; but as the ptoofvtest 
alone cannot establish the excellence of the cable, the réputation 
of the makers must be relied upon. FPG 

14. In order to provide for the rapid clearance gl the upper 
deck from water which may break over the ship, , ip-boards 
should be fitted to the lower part of the bulwarks, Siicight in 
number and in area to admit of the rapid escape of the Witter. 

15, Water-closets on decks below or nea} the water-line may 
be the means of gradually and imperceptibly, flooding the ship, 
and endangering her safety, unless the pipes and yalvey are 
strong, and are carefully titted. ds 

In addition to the foregoing, the council desiré to reeord 
various recommendatipns of members, which appear tothem to 
be deserving of consideratiun, but which hayg not been embodied 
therein. 

That the course adopted in ocean mail steaiiers: under 
Admiralty survey is desirable in all ocean steamere, viz., that 
that there should be two hawse pipes fitted on each bow, and a 
second pair of riding bitts, so as not only to provide means for 
readily letting go and riding by a third anchor, but also to have 
a spare hawse-hole and bitt on each side, in the event of either 
of the working hawse-pipes or bitts breaking, or becoming un- 
serviceable. 

That on the beams of each compartmeut should be painted 





the whole tonnage of the vessel, and the compacity of the 


ig | event of a wreek and fori a substantial raft. 


particular compartment in tons of 40 cubic feet, and that the 
dead weight and measurement tonnage in each such compart- 
ment should be shown on the ship's register before clearance. 

That uo dead weight should be permitted in either the fore” 
or after sections of any passenger ship. 

That all communications with the sea should be fully exposed 
to view, and be readily accessible to the engineers. 

In the absence of any spar-deck the engine hatchway should 
have coamings or water-tight bulkheads round it, rising at least 
as high as the bulwarks. 

Certaia portions of the ship, as for example the screw alley, 
might be made accessible for repairs after they had been bilged, 
by foreing air into them, and thus expelling the water, and 
such portions should be made air-tight, and be in communication 
with force pumps with a view to this. 

Sparsand boats should be so disposed as to float off in the 
’ Deck houses and 
other portions of the ship may also be so fitted as to be readily 
detached from the ship as rafts, 

‘The council desire to place on record the following extract 
from the'minutes of the proceedings of their first special meeting, 
on the subject of the safety of iron ships: 

“Mr. Charles Wigram (member of council); Assuming that 
the: ase of the London would come under consideration, 
offered ta,give the council all the information that his firm 
could a! on‘the subject. 

+ (Phe council. decided not to take up the loss of the London 
as|a subject of inquiry.” 

‘Mr, Wigraim said he did not know whether it was proposed to 
move the adoption of the report. He did not wish to oppose its 
introduction,. or; to postpone any motion being made towards 
that object; but thought it desirable it should be known to the 
members of the Institution that there were many of the profes- 
sional members who did not coincide with the report, and par- 
ticularly, with some of the more important parts of it. He was 
sure,of at least four, among the most eminent members of 
private builders, who had expressed their disagreement with 
many. points init. As it was ptoposed to take very important 
action, asking for a public commission of inquiry, to which Sir 
John Pakington had alluded, he thought it desirable it should 
be known they did not all coincide in opinion. 

Mr. Scott Russell; I will merely make a single observation 
which will coincide with and carry out Mr. Wigram’s view. 
The council felt that there might be great difference of opinion 
on those subjects—that it was not for them to legislate, or 
recommend legislation, and all they could do was to move that 
the subject be thoroughly inquired into by an independent body 
such a8 a royal commission. Before that royal commission [ 
think I may assure Mr, Wigram that no body or part of the 
council of this Institution will ever make its appearance in a 
corporate capacity; but that every gentlemen who is here will be 


‘calle | upon to give his opinion, and his opinion will restentirely with 


that commission, if it be appointed, on its own merits. I would 
merely say that the action which he deprecates has been most 
carefully and studiously avoided, and that there does not exist 
in this council, or in the mind of any of its members, the 
slightest intention to act in any manner in @ corporate capacity 
beyond the report they have thought it theit duty to make to 
you. 

Mr, Grantham said that he quite agreed with the remarks 
which had fallenfrom Mr. Scott Russell, that there was no in- 
tention whatever on the part of the council of taking legislative 
action in the matter. Whatever might be the difference of 
opinion with regard to the different items of the report, there 
was one great feature presented by it, namely, that the minds 
of the naval architects, embracing the best informed men of the 
country, were fully alive to the importance of the question which 
had been started by the honourable president. The whole 
question had been discussed, and it was considered eminently 
the duty of the Government to take it up at the point where the 
society must leave it. ‘To expect that a document could be 
prepared, so that every member of a council should be unani- 
mous as to its detail, would be expecting too much. The ques- 
tions raised by Mr. Wigram were questions for private considera- 
tion. He (Mr. Grantham) was not clear upon all the points con- 
tained in the report, yet he gave his assent to the report as a 
whole, as tending to an immense benefit to the shipping com- 
munication and the safety of life of the passengers and crews en- 
trusted in those ships. ; 

Mr. Reed said that as he had the honour of moving the 
original resolution, which had received the sanction of the In- 
stitution generally, he would just say a word before the subject 
dropped. He thought he need uot say anything about the want 
of perfect unanimity. ib the council, as it was not to be expected 
that absolute unanimity, could be secured, but the majority of 
the council fully concurred in the report which had been laid 
before, the meeting. 

{ The Chairman then put it to the meeting that the report be 
received, and it was carried unanimously. ] 


taiLwAY Detays.—A manufacturer at Ashton-under- 
Lyne has just recovered at law 150/. from the Manchester, Shef- 
tield, and Lincolnshire Railway for the detention for a month of 
alot of goods at Boulogne, the detention having lost him his 
bargain. 

PLANING Macuines.—An addition has been made to the 
planing-machine for iron by M. Mazaline, director of the large 
engineering works at Havre, formerly carried on in his own 
fiame, but now by a joint-stock company known as La Société 
des Chantiers ‘et Ateliers de l’Océan. It often happens that a 
piece of work requires to be planed upon two vertical faces 
which are not parallei to each other, but which, at the same 
time, do not make a considerable angle with each otner. M. 
Mazaline, according to the Annales du Génie Civil, places a 
second table upon the ordinary table of the planing-machine. 
This second table may be. swivelled around a vertical pin fixed 
in the under table, the uppsr_tatie sliding upon the flat surface 
of the lower one, and being adjusted by means of a worm wheel 
working in a segmental rack formed upon its edge. After a cut 
has been taken upon one vertical face, the work may thus be 
quickly adjusted to the other without unbvlting the work from 
the bed, or otherwise disturbing it. 
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engines for pumping the circulating water through the surface 
condensers, and we are informed that on starting these small 
engines (after blowing through) a vacuum of from 22in. to 
23 in. is maintained-for a considerable time, a good vacuum and 
cool condensers being thus obtained without moving the large 
engines—advantages well known and appreciated by engineers 
afloat. The bilge is connected with these circulating pumps, and 
will form a substitute for the ordinary bilge injection. The 
engines can also be worked with jet injection, and have 
additional overflow pipes for this purpose. The cold water 
passes through the tubes of the condensers, these tubes being 
vertical, and the joints between them and the brass tube-plates 
being made with compressed wood ferrules. The tubes are of 
copper. A condenser similarly fitted by Messrs. Penn in the 
Lazareff, a vessel trading from London to Odessa, has been con~ 
stantly at work for three and a half years over a distance of 
96,000 miles without cleaning or repair, and it still maintains a 
vacuum of from 27} to 28 inches. 

The head and foot valves of the air-pump are of india-rubber, 
a substance which, we believe, was first used for such valves in 
1848 by Messrs John Penn and Son. The foot valves are so 
placed as to allow the condensed water to fall by gravity into the 
pumps, and it is delivered by them through the head valves into 
the hot-well, from which the feed-pumps are supplied. The 
whole of the machinery is well proportioned, and all the moving 
parts are kept as light as is consistent with safety, the total 
weight of the engines as they now stand in the Exhibition being 
under 74 tons. Some of the principal dimensions are as 
follows :— 








Diameter of cylinder, 70 in.) liitian tein. 
” trunk, 30in. § 

Length of stroke eee os 
Revolutions per minute (intended) ... 
Diameter of air- pumps on 
Length of stroke . 
Diameter of feed-pumps 
Length of stroke oon ee 
Diameter of centrifugal pump ee 
No. of tubes in surface condensers ... 
Diameter of tubes (vutside) ... 
Length of tubes ote one 
Tube surface in condensers ... 
No. of boilers ... ose om oss ood 
No. of furnaces 
Size of firegrates eee 
Total area of firegrates one ‘ite ots 
No. of tubes oss eco 
Diameter of tubes (outside) ... ‘a 3 in. 
Length of ditto om sin ote a. 6 ft. 6 in. 
External surface of tubes ont . 5718 square feet. 
Diameter of superbeater tubes (outside)... 5 in. 
‘ 99 ». 824 
. 2 ft. Zin, 

{54 square feet. 


15 ft. 


G3} in, 
3 ft. 

Ha) 

17} in. 
4 ft. 
4 in. 
iB ft. 

oe | S22 in, 

«+ 4796 


. 5626 square feet. 


on 16 
ae B ft. x6 ft. 
288 square feet. 


1120 


NO. ” ” 
Length wi ce n 
External tube surface in superbeater 
Diameter of screw propeller 

The pitch and form of blades have not yet been determined. 

‘The Sappho, the vessel to which the engines above described 
are to be fitted, is one of the newest class of wooden un- 
armoured war sloops building for the Royal Navy from the de- 
signs of Mr. Reed She is 212 ft. long, 36 ft. beam, will have 
a mean draught of water of 15 ft., and is of 1268 tons burden, 
with a midship section of 420 square feet, and a total displace- 
ment of 1698 tons. She is formed with very fine lines, has a 
bow slightly retreating aloft, after the usual fashion of Mr. 
Reed’s vessels, but to a Jess extent than the Amazon, having a 
collision bulkhead fitted a few feet from the bow—a feature 
which no fast steamer whatever should, in our opinion, be with- 
out. The engines are, as we have stated, of 350 horse power 
nominal; but they are expected to indicate more than 2000 
horse power, and to drive the ship, when loaded for sea, at 13 
knots. The Sappho will carry an armament of two revolving 
6}-ton 7-in. rifled guns amidships, and a 66-pounder rifled gun 
at bow and at stern. She will be ship rigged, with a consider- 
able spread of canvas, and will carry a complement of 150 men, 
with large supplies of stores, shot, shell, and ammunition. The 
hull is being strengthened by several novel mechanical devices, 
which we shall take an early opportunity of deseribing. ‘Two 
sister ships, the Blanche und Danaé, are rapidly approaching 
completion, at Chatham and Portsmouth respectively. 

The Sappho is now building at Sheerness, and the engravings 
of her engines which we publish have been prepared from 
tracings with which we have been kindly furnished by Messts. 
Jobn Penn and Son, 


Tne Boxer CArtripce.—Lord Bury has narrowly eseaped 
being killed by the explosion of a Boxer cartridge in a Prince's 
rifle, with which he was practising at Kilburn. His lordship 
says: “At the very first shot the rifle exploded at the breech, 
blowing away the covering of the breech and twisting the in- 
ternal works. I found myself suddenly on the ground, bleed 
ing profusely, and with the cartilage of my nose broken. Pro 
videntially my eyes escaped, but a considerable quantity of 
powder was blown mto my face. A doctor who was sent for 
soon put me sufficiently to rights to get home. I have kept the 
cartridge, and the part of the breech that was blown backwards. 
I was not well enough closely to examine the rifle, but from the 
appearance of the cartridge it is evident that the primary cause 
of the accident is the bursting of the metal base of the cartridge. 
I have known several instances in which cartridges with metal 
bases liave made dangerous explosions at the breech, and as this 
is the cartridge on which many thousand pounds of Government 
money have been expended, | think it at least worthy of in- 
quiry whether the accident which so nearly proved fatal to me 
is likely torecur or not before they are served out to our troops. 
I intend to send the burst cartridge and the rifle to the War 
Office for examination. I like Prince’s principle with his own 
ammunition, but not with the Boxer cartridge.” 

Lirex.—It is understood that some of the principal arms 
manvfacturers of Liége intend to associate themselves together 
in order to create in that town a large establishment in which 
arms will be, to a great extent, manufactured by machinery. 
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PROGRESS OF THE PARIS 
,XHIBITION. 
Paris, Wednesday. 

Tue Exhibition is now fast approaching completion. 
Although fresh articles have been daily added, and are 
still pouring in from all sides in a continuous stream, 
the house has been so far brought into a state of order 
that there are a certain number of unbroken thorough- 
fares and passages kept ope xi ‘3 ane allow 
of a ready access to each pa bul ing, provided 
the visiter knows his way gondition, however, 
is difficult, enough to fulfil, ‘as. 4 b elliptical arrance- 
ment of the building wi@kes if a ratten not easily 
solved to find dut-at any particular spot what direction 
to take. There, pocket compasses are now sold in 
great numbers for assisting the thousands of wanderers 
through the vast, labyrinth. ‘The magnetic needle, 
instead of indiciting merely north and south, shows 
the position of ‘the fespective avenues and “ portes” 
between which the ‘position of the different countries is 
inarked in their respective sections of the cirele. 
Furnished with ‘tompass, map, and eatalogue, the 
visitor who wishées*to economise time may now 
safely commeneé is journey. of discoveries. The 
uries, who nominally commenced. their labours 
last week, but practically .not before Monday 
last, are met in, different parts. of the building, 
discussing questions with the exhibitors in a truly 
Babyloni¢ confusion of tongues... The collection of in- 
formation for the jury has been carried out in a very 
systematic manner. For each class of machinery a 
printed form has been made out, containing a series of 
those questiois Which give the principal points for 
establishing the merits of the construction, if possible 
by figures, or otherwise by data drawn from experience. 
These forms are to be filled by the exhibitors, and to be 
handed to the secretary of the juries. These questions 
generally are much to the point, and are likely to 
draw out even more information than some exhibitors 
are pleased to furnish. 

The organisation of the juries is a little complicated. 
There are three cla8ses or grades of jurors, viz., jurors, 
associates, and ‘delegates. ‘These again are distin- 
guished as juriés of classeS and juries of groups. The 
juries of classes are those now at work; they form the 
inferior court of justice ; they collect evidence for the 
decision of the gher tribunal, but they cannot decide 
as to the prizes to be awarded. “fhe associates assist 
in the deliberations of the jurors, but have no vote in 
their divisions ; while the delegates are only represen- 
tatives of their special countries, and are expected to 
watch the interests of their countrymen in cases where 
discussions arise as to the merits of exhibitors in their 
department. ~The amount of difliculty, misunder- 
standing, and gonfusion which the working of this‘ un- 
wieldy machinery ¢reates can hardly be. imagined. 
There are jurors running about the building, and even 
driving about Paris, in search of their fellow-jurors, who 
are out upon @ likéerrand at the same time. There 
are secretaries firiig off letters in all directions, which 
somehow or other arrive very late, and in many cases 
after the time of the meeting which they appoint. Nor 
is this the fault of any special members of the ad- 
ministration, ‘but simply the wnavoidable result of a 
highly artificial and complicated organisation. The 
juries which have done most real work, so far, are 
those of the class containing. articles of inining and 
metallurgy. ‘They have been almost all through the 
British department, and through a considerable portion 
of the German display. Next ‘are those juries who 
serufinise spinning and weaving machinery and loco- 
motives., We have spoken belore of the twenty-two 
steel railway wheels from Bochum, east in one piece, 
and about which opinions are divided, whether they 
have been cast on ‘end in a deep pit or in a horizontal 
row from a, considé@fable number of runners. The 
wheels bese their bgsses. connected so that a solid 
eylinder of steel passes through the whole. ‘The dia- 
meter.of the whegl#jtis about 4 ft., and they stand 
ahout one foot apatt from each other, completely 
separated all round; wiih thé'exception of one runner, 
which , passes along all. the wheels. at one, point of 
their ctrewmference. .° fis runner. is about Gin, 
wide and some» 3 in. ‘thitk)e;'The, Bochun.Gempany’s 
stand is the frontage ‘of “fhé™ Prussidit wachinery 
gallery, against the radial” ‘pag 


passave stpatating the 
Prussian and the. Belgian .depirtments,-if — con- 
tains some other‘ emarkable specimens of steel, mar 
nufacture, amongst which’ js: the: Jatzest steel bell 
ever produced ; but the Show of these-artitles, princi- 
pally on account of the great weight of the masses, is 
in a very backward state yet, causing much inconveni- 
ence to visitors, and particularly .to,. neighbouring 
exhibitors, whose machmery suffers very much from 








[Aprin 12, 1867. 





the work carried on close by. Not far from the 
Bochum exhibition is .Pott’s patent wheel-cutting 
machine, exhibited by Mr. Zimmermann, of Chemnitz, 
Saxony. We illustrated this. tool, as made by Shep- 
herd, Hill, and Co., of Leeds, in Encinerrme of 
October 5th last. It is @ large and thoroughly well 
made tool for cutting the teeth of cylindrical and 
conical wheels by means of @ #haping tool which copies 
the curves of the teeth from a guide-curve cut to a 
larger scale, and it is self-aeting in all its movements, 
while the division of the cireumference of the wheel is 
effected by means of change wheels, which allow of the 

roduetion Of alltsual numbers of teeth. The division 
is effected, after the completion of each tooth, by the 
workman turning a handle through a part or the whole 
of one revolution, when another, tooth is presented to 
the shaping tool. In the production of bevil wheels, 
which is the more difficult part of the operation, the 
shaping tool with all its gearing rests upon a parallel 
bed, which is supported in front of the centre of the 
wheel upon a standard movable upon a horizontal 
baseplate or bed, so that in eutting deep wheels there 
is no unsupported length of bed for the tool to pass 
over. ‘The support of the bed which carries the 
shaping tool is made so as to fix the direction of the cut 
against the centre of the wheel, z.¢., the apex of the 
cone te,which all its teeth converge. There is a ball 
joint at that point, in order to allow for the varying 
inclinations of the line of cut when following the guide 
curve, from which the curve of the tooth is a reduced 
copy....We have heard some of the greatest authori- 
ties in; mechanical engineering in England express a 
very; favourable opinion of this machine, and of the 
exhibition of Mr. Zimmermann’s tools in general, and 
we expect to describe and illustrate some of these 
machines as soon as the drawings promised to us by 
the exhibitor can be completed. Inthe French depart- 
ment, a set of machinery exhibited by the Imperial 
Small ‘Arms Factory, under the name of Mr. Kreutz- 
berger, the engineer and designer of these tools, is an 
objecf of considerable interest. ‘There is a machine 
of extremely ingenious construction in the centre of 
this group for making small screws. Its principle 
has been adopted for a long time by Messrs. Platt 
Brothers, of Oldham, with excellent results as regards 
quality and economy at work, only some of the details 
of Mr. Kreuzberger’s machine are still more refined. 
The maehine completes a screw by a set of several 
operations effected in succession by different. tools, 
Thesé tools are fixed in a revolving holder, which turns 
after eath operation has been completed, and presents 
to the article operated upon a new cutter, which 
completes.another part of the work. ‘The turning of the 
tool-holder’ is: made self-acting, the workman having 
only to thove'a ‘lever forward and backward for each 
special operatidii, cach set of six operations completing 
the work to he performed by the machine upon one 
article... There.is another machine which we shall 
merely notice at. present, reserving for a future occasion 
a more detailed description of M. Kreutzberger’s tools. 
This is a punchitig machine with a hollow driving-shaft, 
the shaft which carries the eccentric passing through it 
andthrough the punching slide cover in front. There isa 
clutch connecting the hollow driving-shaft with the 
central shaft, so that in action the whole works like 
the plain shaft of a common punching-machine. By dis- 
connecting the coupling, however, the eccentric is 
thrown out of gear, and the driving-shaft can run on 
without acting upon the punching slide, while at the 
same time the latter can be moved up and down by 
hand, by means of a hand-wheel keyed on to the pro- 
jecting shaft which carries the eccentric. This affords 
great convenience in setting and adjusting punches and 
dies with great nicety, an operation which, in some of 
the ordinary punehing-machines, presents considerable 
trouble and inconvenience. 

Some very large forgings, sént by Messrs. Mar- 
rel Fréres, Rive de Gier, France, justly deserve the 
interest taken in their exhibition. The largest is a 
marine shaft for a French man-of-war, with engines of 
1200 horse power, with three cylinders working a 
three-throw crank. These threé cranks are forged out 
of the solid with the shaft, which, in its finished state, 
weighs 30 tons, and which required about 60 tons of 
irow for forging; the rest being wasted during the pro- 
cess. The cranks have been forged solid in their re- 
spective positions, and not, as is the practice in making 
steel crank-shafts, twisted, after being forged all 
in one plane. The hammer used for this purpose 
is 16 tons in weight, single-acting, and has a fall 
of about 7 ft. The width’ between its standards 
is about 10ft. The method of piling is the same as 
practised in England, and noticed in our description of 
the “Bridgewater Foundry, .Patricroft, viz., alternate 
layers crossing each other at right angles or diagonally. 
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The same firm also exhibits a smaller shaft with four 
double cranks for another marine engine, also forged 
in one piece. These articles are placed outside the 
building, in an annex for French machinery close to the 
building containing the Creusot Exhibition. This 
building presents a less imposing aspect than might be 
expected from the number and importance of the 
articles shown there. Its principal fault is want of 
space for passages, and want of a perspective for the 
large machines crowded into it. These drawbacks 
are, of course, increased during the progress of opera- 
tions within, which are not yet concluded. The 
Imperial War Office (Freneh) has a building for its 
special exhibition, the doors of which areckeptistrictly 
closed ; but when sactessful in entering, by special 
favour, we found that there was absolutely nothing in 
the building, a state of affairs which, however, will 
not last long. 

Returning to the great building, we have to notice 
an interesting display in the French machinery depart- 
ment, viz., a complete collection of the tools and 
appliances used in boring the artesian well at Grenelle. 
We gave, some months ago (ENGINEERING, September 
14, 1866), an account ofthe method of working resorted 
to, and illustrated some of the principal tools used in the 
operation, and which aré now shown in the Exhibition 
in their full size andnumber. The exhibition contains 
one of the richest collections of *tunnel-making and 
rock-boring machines ever brought together. The 
works of the Mont Cenis Tunnel have stimulated in- 
vention in that line.. We have some full-sized ma- 
chines, by M. de la Roche Tolay, working with dia- 
mond tools, and amongst others we have models of 
Reiha’s method of tunnelling exhibited in the Austrian 
department. The machine of M. de la Roche Tolay is 
worked by means of a hydraulic apparatus invented 
by M. Perret, of Paris. It is exhibited working upon 
a piece of rock from the Mont Cenis tunnel. We shall 
refer to this machine more in detail when furnished 
with drawings, which have been promised by the 
inventors. 

The Allen Engine has been started, and ran at the 
speed of 200 revolutions, as intended. The vacuum 
obtained in the condenser was very good even at the 
highest speeds, and indicator diagrams are now about 
to be taken in order to establish the quantitative re- 
sults obtained by this engine. In the American de- 

artment, the Corliss engine exhibited by the inventor 

imself, although not fitted up completely, draws 
much attention on account of its beautiful finish. 
The valve gear presents some novelties as compared 
with that of Messrs. Hicks, Hargreaves, and Co.’s en- 
gine, but it is by no means simple in its construction. 
To the locomotive engines in the English department 
we can now add Mr. Fairlie’s patent engines, which 
are represented by a series of drawings and models. 
With regard to these, we refer our readers to the 
several articles published on this subject in our former 
volumes. Amongst the great number of Continental 
engines with several sets of coupled wheels, Mr. Fair- 
lie’s engines lose even the appearance of complication, 
which still seems to frighten some locomotive engineers, 
since amongst all those engines designed or executed 
with the intention of climbing steep gradients, and 
working through sharp curves, Mr. Fairlie’s plan is 
certainly the simplest. 

Artificial stone, representing one of the most im- 

ortant of modern inventions, is a thing easily over- 
looked in this Exhibition, unless specially sought for. 
The objects from different exhibitors are placed in 
groups of very different character—some amongst the 
works of art, others amongst raw materials, others in 
the machinery department, and many more outside 
the building in the park. Mr. Ransome’s patent 
concrete stone has found a place amongst a group of 
objects of church decoration and of similar articles in 
the British department. ‘The articles are of great 
beauty. The facility of moulding the sharpest corners, 
and the absenceof ail contraction in the setting, is clearly 
shown by the keen and regular outlinesof the ornamenta! 
articles exhibited, while the strength and solidity of the 
material will, in all probability, be fully established by 
tests to be made by the jury. There is another well- 
known kind of artificial stone, that exhibited by M. 
Coignet, of Paris, under the name of Beton agglomeré 
which has found extended application in France. The 
objects are mostly copies from classic sculptures, and 
are placed in the park as decorations. Their forms 
are very good, but the colour is unpleasant, being of 
a dull brownish grey. In the Austrian department, in 
the machinery gallery a large Gothie chureh window 
is in course of erection, which has been produced from 
artificial stone in one “ casting.” This stone is the so- 
called Kufstein cement, a material produced by burning 


a natural stone found in the vicinity of Kufstein, in 
the Tyrol, which has some of the qualities of the 
Roman or Portland cements. ‘This stone has a very 
good appearance, although its colour is also darker 
than desirable for many objects, and it acquires great 
hardness and strength. Another artificial stone, 
which, however, approaches more to the character of 
artificial marbles, is the mosaic cement of Messrs, 
Vicat and Co. It is composed of large-grained débris 
of stone held together by a cementing material, and, 
when polished, it has the appearance of mosaic. 

An interesting collection of plumbago crucibles is 
to be seen in the British department. One which has 
served for melting ten charges of cast steel, and is still 
in-good condition, seems to be most worthy of notice. 
It is exhibited by the Patent Plumbago Crucible Com- 
pany, of Battersea, and is made according to Morgan’s 
patent process. A plumbago crucible of most extra. 
ordinary size is placed close to the stand of the 
Plumbago Company, but there is no name of any 
exhibitor visible as yet. A set of articles most likely 
to be overlooked, and yet deserving the full attention 
of engineers, are some iron forgings made in Vienna 
by Mr. Haswell with his patent press, and exhibited 
in the Austrian department, in a corner of the court 
containingiron and steel. The most remarkable amongst 
these is a wrought-iron locomotive crosshead squeezed 
out of a solid block, with the opening for the connecting- 
rod pressed in, instead of its being slotted out as is 
usual in similar crossheads. A locomotive crank, the 
same as used in the Engerth and in Hall’s engines, and 
pressed complete at one operation, is also shown 
amongst other articles of equal merit, but of a less 
striking appearance. 

A piece of malachite in the Russian exhibition 
weighs about 2 tons. It is now undergoing the 
operation of grinding. ‘lhe number of visitors to the 
Ixhibition, in spite of the present low price of 
admission of one franc, is remarkably small; and the 
public seems to keep much more in the centre of 
the building, amongst the objects of art, than in 
the machinery court, which, in our London Ex- 
= was the most densely crowded part of the 
whole. 





INDIAN BUDGET, 1867-68. 

Tue last mail brought home the detailed reports of 
Mr. Massey’s financial statement, which was preseuted 
to the Viceroy’s Council on 5th March. The statement 
commences with a review of the accounts of past years, 
and it appears that whereas the accounts for 1865-66 
were, at the close of the last financial year, expected 
to show a deficit of 336,000/., the actual result has 
been a surplus of 2,800,1897. Of this sum, however, 
1,028,189/. is due to an improved method of account, 
but the remainder, or 1,772,0001., is for the most part 
substantial, being made up in nearly equal proportions 
of short expenditure “a the recovery of arrears of 
revenue, and 937,000/. appear to the credit side from 
a payment of that amount of railway traffic earnings in 
the Bombay Presidency, which had been retained in 
deposit in private banks by the railway boards, con- 
trary to'the terms of the contract, which requires the 
prompt payment of the gross earnings into the civil 
treasuries. 

Hitherto the financial year in India has always been 
reckoned from the lst May, and, owing to a desire to 
make it harmonise with our financial year at home, the 
accounts for 1866-67 consequently extend over onl 
eleven months. The total expenditure for that polledy 
it is estimated, has been 44,307,777/., and the receipts 
41,912,5302., the result being a deficit of 2,895,247, 
which is produced in nearly equal proportions by excess 
of charge and failure of receipt, both being due in great 
measure to commercial panic and other exceptional 
causes, but which do not in any way affect either the 
stability of India’s resources or indicate a permanent 
augmentation of expenditure. 

For the ensuing year, 1867-68, the total estimated 
receipts amount to 46,783,110/., and the expenditure 
to 47,340,632/., thus showing a deficit of 557,522/., 
and an increase of estimated expenditure over the pre- 
ceding year of 515,032/., which: is chiefly aAbdunttad for 
by special and temporary charges. The expenditure 
on public works from the current revenue of the year 
is set down at 3,212,500/., in addition to which there 
is to be a loan raised of two millions sterling for ex- 
penditure on irrigation and other works, and a further 
loan of one million for expenditure on barracks. 

The most satisfactory feature in Mr. Massey’s finan- 
cial statement, says the Bombay Gazette, is the half- 
unconscious admission he makes of the inability of the 
Central Government at Calcutta to perform with satis- 





faction to itself, or advantage to the country, its self- 


imposed duty of regulating the minutest details of ex- 
penditure in all the territories that form the Indian 
Empire. “The Government of India,” Mr. Massey 
despairingly says, in explanation of the imperfect nature 
of his annual estimates, “is charged with the general 
* superintendence of five —_ subordinate Govern- 
* ments and three minor administrations. It is,’’ he 
adds, “ no easy matter to exercise a political control 
“ over distant dependencies; and the Fifficulty of such 
** control is onaiin increased when you have to supply 
“ and regulate the expenditure of these several States, 
“ varying-as they do in the extent of their territory, in 
“the races by which they are inhabited, in their social 
* and commercial progress, ‘and in every element which 
“goes to constitute a fixed ‘guide and criterion in 
“* determining, according to European ideas, the scale 
* of expenditure suitable to each particular province.” 
The inevitable conclusion from these premises is 
that the Government of India attempts to do what 
is really impracticable, and that, in justice to India, it 
is bound to abandén its hopeless elforts*to achieve a 
system of complete centralisation, and would do wisely 
to leave the subordinate Governments free to. manage 
their own affairs.. Mr, Massey, indeed, contends that, 
it has already done this. ‘“ We are eompelled,” he 
declares, “ to concede a wide and practically unlimited 
* discretion in such matters to the local Governments 
* and administrations, who are themselves forced to 
* orant a large measure of license to distant ministerial 
* officers, Thus, we have not one budget to deal with, 
“but eight local budgets complete in all their parts ; 
“and over none of these budgets has the supreme 
** Government that control which is necessary for the 
“ purpose of finance.” But, unfortunately, the Goyern- 
ment of India, though. it may be in the end generally 
forced to give way, submits most reluctantly to its 
fate, and does infinite mischief by the tenacity with 
which it continues to grasp the semblance of power. 








THE VARTRY EMBANKMENT. 

Tue large embankment of the new Roundwood reservoir of 
the Dublin Waterworks, in the valley of the river Vartry, has 
a maximum height of 66 ft., anda puddle wall 18 ft. thick at the 
base, on the rock, is carried up with a thickness diminishing to 
6 ft. at the top. The slopes are inclined 3 to 1 on the inner 
and 24 to 1 on the outer face, the greatest width at the bottom 
being 380 ft., while the width at the top is 28ft. As our 
readers know, this embankment has shown decided signs of 
failure; and now we find that the embankment will have to be 
cut down to its base to make good the puddling where it rests 
upon the rock. The Dublin Daily Express says: 

“The public roadway along the ridge of the great embank- 
ment was entirely stopped by a gap about 80 yards wide by 
about five in depth, this being the cut now made on its eastern 
end in order to reach the ascertained cause of the leakage which 
some months ago caused so much alarm. About 100 men are 
busily engaged in this cutting, their apparent object being tocut 
away to its very base the main embankment to a depth of about 
60 ft. The water of the reservoir, which a month or two ago pre- 
sented a broad surface of about 400 acres in extent, has been re- 
duced to a rivulet winding through some stagnant pools of bog 
deposit and under oue or two county bridges, some time ago sub- 
merged beneath about 40 ft. of water. From a rough estimate 
made on the ground it appears that about 60,000 cubic yards of 
material, including earth, puddle wall, and stone pitching, must 
be removed, eighteen months’ time ocenpied, and a very large 
outlay incurred, before the works can possibly be placed in a 
proper state of repair. As far as can be ascertained, the seat 
of the defect regarding the completion of the works arose above 
the supply and discharge pipe tunnel, partly from the burst 
of December last, partly from the pressure and piling of the 
water-tower and girder-bridge connected with it, and partly 
from bad puddling and the bad placing of this puddling.” 

Cleat shee deta 





Ramway Dinecrors.—lIt is useless to hurl reproaches at 
directors. Every one knows what a director is. A man of 
mercantile repute, absorbed in a large business of his own, or a 
man with nothing to do because he las rarely been able to do 
anything well—this is a staple of a board at least nine times in 
ten; and if an intruder of sharp original views should happen to 
come among them, he soon finds that, instead of attempting to 
waken up his colleagues and to overcome the tacit resistance of 
officials on all sides, he had better carry his sagacity to a more 
remunerative field. The real directors of each of our companies are 
the solicitors and the engineers and contractors, and occasionally 
some exceptionally astute official. All these parties play into 
each other’s hands; they are always men of energy and great 
natural capacity, and they invariably possess the power of con- 
trolling the officials, who have no difficulty in discovering where 
the real mastery lies. Under these circumstances, if a question 
arises with another company, such as any two private gentlemen 
would settle in five minutes, what is the result? ‘The solicitor 
says, “it must be fought out.” Then comes the engineer. 
“Carry the war,” he says, “into the opponent's territory and 
lay out a rival branch.” ‘Then comes a system of buying up land 
on the projected} route, until a multitude of influential parties 
find the prospect before their eyes of a large fortune, and an in- 
fluence is exerted sufficient to arm the bosrd with proxies to 
any extent. Finally, the shareholders,, in public meeting, upon 
being solemnly informed by the chairman that’ they “ must pro- 
tect their property from invasion,” follow like sheep. Just what 
the directors bave been under the manipulation of the solicitors, 
engineers, &., the shareholders are under the manipulation of 
the directors, and neither side can rationally reproach the other. 
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CENTRIFUGAL DRYING-MACHINES. 


CONSTRUCTED BY MESSRS, BUFFAUD BROTHERS, ENGINEERS, LYONS, FOR THE PARIS EXHIBITION. 
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Amonost the machinery in the French department of the 
Paris Exhibition are the two centrifugal drying-machines con- 
structed by Messrs. Buffaud Brothers, of Lyons, of which we 
give illustrations above, one of these machines, that shown by 
Fig. 1, being intended to be worked by a belt in the ordinary 
way, and the other, represented by Fig. 2, being driven by a 
small steam-engine directly attached to it. ‘Ihere are very 
poo manufactures in which centrifugal drying-machines are 
employed, as, for instance, for separating moisture from textile 

fabrics ; and from the high speed at which these machines are 
worked—a speed frequently as great as 2000 revolutions per 
minute—they require that considerable attention should be 
paid to their constructive details. 
In each of the machines shown in our engraving, the lower 
rt of the central vertical shaft carries the cage in which the 
articles to be dried are a this cage revolving within a cast- 
iron casing, to the top of which the standards carrying the trans- 
verse shalt, &c., are bolted. The lower end of the vertical shaft 
bears upon some convex steel discs held by lugs cast at the 
bottom of a reservoir of oil, as shown in the engraving, the shaft 
being maintained in its position by passing through a brass 
bush fixed in a cross piece, as shown. ‘The oil reservoir is 
fixed by a flange to the bottom of the main casing, and its upper 
edge is lipped over to prevent the oil from being thrown out. 
he upper journal of the vertical shaft is slightly conical, the 
brass bush in which it runs being made shorter than the journal, 
and being fitted with an adjusting screw and nuts, by means 
of which it can be lowered soas to take up any looseness caused 
by wear. On the standard or frame, near the upper bearing, is 
cast a syphon oil-cup, and from this the oil for lubricating the 
bearing is led by a small channel to the top of the brass bush. 
Just below the upper bearing is fixed on the shaft a brass drum 
fitted with a brake-strap tightened by a hand lever, the upper 
side of this drum forming a cup, lipped over around its edge, 
which catches any oil which may drip from the bearing and pre- 
vents it from falling on the materials contained in the cage. 
To still further guard against injury from this cause, the boss 
in which the bush is placed has attached to its under side a 
light brass cylindrical screen, which hangs down into the cup 
formed on the upper side of the brake-drum, and thus stops any 
oil which may be thrown off by the shaft. 

At the upper end of the vertical shaft is fixed a bevel friction- 
pinion, which receives the motion from a bevel friction-wheel 
| omey on the cross shaft at the top of the machine, this 

vel friction-wheel having, in the case of the machine shown 
in Fig. 1, a belt-pulley cast at the back of it. The cross shaft 
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runs in a pair of bearings carefully arranged, as shown in the 
engravings, so that the oil with which they are lubricated cannot 
be thrown out amongst the articles being dried. The cross shaft 
is allowed a certain amount of end play on its bearings, and the 
friction-wheels are kept in contact with each other by a spring 
which presses against one end of the shaft, as shown in the en- 
gravings. In the case of the machine represented by Fig. 1, 
this spring is fitted with a screw and hand-wheel, by means of 
which its pressure can be removed from the shaft and the fric- 
tion-wheels thus brought out of contact, so that the machine 
may be stopped by the brake; but in the other machine shown 
by Fig. 2 this arrangement is not required, as the stoppage can 
be more conveniently effected by shutting off the steam from 
the engine. 

The engine by which the machine shown in Fig. 2 is driven 
is, as will be seen from the engravings, very simply arranged. 
The cylinder is bolted by its steam-chest to the lower casing of 
the machine, and the crosshead guides are cast on one of the 
standards. The piston is of cast iron and is packed with Rams- 
bottom’s rings, and the connecting-rod is coupled to a crank 
forged on the end of the cross shaft at the top of the machine. 
The slide-valve is of cast iron, and is driven by an eccentric 
forged on the cross shaft. 

The advantages obtained by thus driving each machine by 
an engine direct are very great. Each machine can be placed 





in any position which may be most convenient without reference 
to shafting; free access to them is not prevented by belts; and 
the speed of each machine can be independently regulated ac- 
cording to the work which it has to perform. In conclusion, 
we may remark that Messrs. Buffaud Py wee to have bestowed 
great care both on the arrangement and details of the machines 
above described, all the parts being well proportioned, and all 
the bearings being guosiied with ample wearing surfaces and 
with efficient means of lubrication. 








Tue Royat ALFreD.—This ship has had a second trial on 
the mile with picked coal, and she has, in consequence, gained 
considerably in speed over her rate on her previous trial. The 
mean of six runs is now 12.358 knots, the indicated horse-power 
being 3500, or rather less than 44 times the nominal. This gain 
of 0°562 knot over her last trial is attributed to the use of 
Nixon’s navigation coal, and this, it is reported is now to be em 
ployed for all steam trials in the navy. But the coal could only 
affect the speed in so far as it affected the indicated horse-power 
and this is reported as but 204 greater than on the last trial. 
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THE MAGNETIC ANTI-INCRUSTATOR. 


Mr. GeorGe Livesey, engineer of the South Metropolitan 
Gasworks, has favoured us with the following report of the re- 
sults of a six weeks’ trial of one of Baker’s magnetic anti-in- 
crustators, as applied to one of the boilers at those works. 

The apparatus was fixed under the patentee’s directions in a 
Cornish boiler 20 ft. long and‘5 ft. 6 in.-in diameter. In order 
to be safe, a length of about 7 ft. of the flue over the furnace 
was cleaned before setting the boiler to work: in all other parts 
the scale was left on, the thickness being something less 
than } in. 

The result of a recent examination made of the boiler is as 
follows: That pa:t of the flue which had been cleaned is per- 
fectly free from scale; it is quite evident not the least formation 
of it has taken place. 

On the remainder of the flue which had not been cleaned, the 
scale is completely detached, excepting about 4 ft. of the back 

rt, where it still remains on the shell for about one-half the 
ength from the front. Mr. Livesay adds: 

“Tam told by Mr. Dick, the partner of Mr. Baker, that a 
few weeks’ longer working will remove the whole of the remain- 
ing scale, which I intend to put to the proof, though, from what 
I have seen, I have no doubt whatever of the efficiency of the 
anti-incrustator, the most satisfactory part of the trial being 
the complete prevention of the scale on that part of the flue 
where it usually forms most rapidly. 

“The apparatus is now at work in an adjoining boiler, in 
which the flue was entirely cleaned before setting to work.” 

We may add that the general experience of many of our lead- 
ing mechanical engineers, including Messrs. Maudslay, Sons, 
and Field, Messrs. W. and J. Galloway and Sons, Messrs. Kit- 
son and Co., and others, has fully established the extraordinary 
and at present inexplicable properties of the anti-incrustator, 
in removing boiler scale and preventing its formation. The 
theory of this instrument clearly involves a beautiful and 
hitherto overlooked law of physics. 


Tue Metropouis Gas Bitt.—Hundreds of petitions have 
been presented to the House of Commons against this bill, and 
Sir Stafford Northcote, who will move the second reading after 
Easter, now states that he is prepared to leave all the prices, 
quantities, &c., in blank. We have previously expressed our 
opinion that the whole measure involves a monstrous breach of 





parliamentary honour and public faith. 
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RAIL-TESTING MACHINE 


AS USED ON THE WESTERN RAILWAY OF FRANCE. 
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WE give, above, an engraving of the arrangement of steel rail- 
testing machine used on the Western Railway of France, and on 


some of the other French lines. The rail to be tested is sup- 
ported by jaws fixed on the top of a cast-iron anvil weighing 
10,000 kilogrammes, or nearly 10 tons, ee anvil resting on a 
mass of concrete measuring 7 ft. 3 in. by 5 ft., and 16 in. thick. 
The centres of the support of the rail are 1.1 metres, or 
3ft. 75, iu., apart, and the rail is held in the jaws by keys 
drop din on each side of it, as shown in Fig. 2. The guides 
for the “‘monkey” or falling weight are formed iby a pair of flat- 
footed rails, the lower ends of which are secured by wooden keys 
into holes cast in the anvil to receive them, whilst the upper 
ends are fixed to a cross beam, as shown in the engraving. The 
monkey weighs but 200 kilogrammes, or 440 Ib., and the fall 

rovided for is only 3.5 metres, or 11 ft. 6 in., whereas at Messrs. 

‘ammell and Co.’s and Messrs. John Brown and Co.’s at Shef- 
field, the weight of the falling monkey used for testing the steel 
rails i is 1 ton, and a fall of from 20 ft. to 30ft. is used. In this 
case, however, the distance between the supports is somewhat less, 
being generally 3 ft. As we are informed that the machine of 
which we give an engraving is found to be capable of imposing as 
severe a test as the French steel rails will stand, we can only 
suppose that these rails must be greatly inferior to those made 
in this country. The destructive effect on the French rails of 
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the blows inflicted by the arrangement we have described has 
been in some cases considered to be due to the great weight of 
the anvil on which the rail rests, this great weight causing it to 
form an almost mone | un ielding support for the ends of the rail ; 
but we are informed by Messrs. Cammell that the anvil of the 
rail-testing machine at their works is even heavier, its weight 
being over 10 tons. We gave on page 192 of the present volume 
the results of some recent tests of steel rails conducted at Messrs. 
John Brown and Co.’s and Messrs. C. Cammell and Co.'s. 








Tue Morrpyk Brince, Hottanp.—The proposed great 
railway bridge, 5100 ft. or nearly a mile in length, at Moerdyk 
is still in abeyance with the Dutch Government. Some of our 
leading engineers have prepared designs for this great work, and 
we have been shown plans comprising openings up to 400 Yt. in 
width. 

A Timper Viapuct.—At a late meeting of the Polytechnic 
Society of New York, Mr. Alfred P. Boller, chief engineer of 
-_ ndson River Railway, exhibited a diagram showing the 


proposed construction of a timber viaduct over “Cattarangus | P 


Creek, ” in the western part of the State of New York. The 
viaduct is to be 1000 ft. long and in five spans, the highest to 
be no less than 300 ft. above the surface of the water. 


THE INSTITUTION OF NAVAL ARCHITECTs, 


TH meetings for the session, 1867, commenced in the Hall 
. the Society of Arts, John-street, Adelphi, yes! verday, the 11th 
—_—- the morning at twelve, and evening at seven o'clock 

and they will be ontl continued, to-day, Friday, Lt ro A 

at twelve, and evening at seven o'clock; an pr, moraing 

13th April, morning at twelve only. 5 
The it Hon. Sir J. S, Paxrneton, Bart., M.P., G.C,B., 

D.C.L., President, occupied the chair. 


=The following i is the programme of Proceedings : 
Thursday, April 11. 
MorninG MEETING, at twelve o'clock. 
¥ oe Report of the Council. 
pecial Report of the Council on the Safety of Shi 

3. Address by the President. ee 
The following Papers will then be read and discussed : 

os Description 9 some Tug Steamers for the Godavery 

River.” By James R. Napier, Esq., Member of 


wits Py 
- “ On the Stowage of Merchant Ships.” By N. Bar- 
} naby, Esq., at the of Council. * . 

3. “ On the Depth of Ships.” By M. Flachat, Associate. 
4,* as Proper Form of Ships.” By J. Bourne, Esq., 
5.“ ae Certain Cases of Weakness in Iron Ships.” By 


. J. Reed, E Chief Constructor of the N 
Vice Peat ASP gaa 


6. “ On the Spécialité of Ships of War; or, the Navy of 


the Past, the Present, and the Future.” By Admi- 
ral Elliot, Associate. 
EVENING Met1NG, at seven o’clock. 
1. “Some Inventions for Marine Pri Re-in- 


vented.” By John MacGregor, Esq., M.A., Associ- 
al ate oe of Council. 
. * Some arks on Apparent Negative Slip.” By W. 
J. Macquorn Rankine, Esq., LL. D., F. KS, Associ 
ate Member of Council. 


3. “ Apparent —— Slip in Screw-Propellers.” By W. 
Froude, Esq., Associate. 

4. “ Relations of the Screw to its Reverse Currents.” By 
Arthur , jun., E 


- “On Trials of Steam Si Ships at the Measured Mile.” 
By E. J. Reed, Esq., Chief Constructor of the 

‘ onan jm mm 

=. e Impac Water apeine.o ii and on its 
Direction vm f Pressure.” By W. E. Setco Seocombe, Eaq. 


oa 


Friday, ‘pri 12. , 
The following Papers will be read and discussed: 
Morn1inG MEETING, at twelve o'clock. 
1, “On the Construction of the Sides of Armour-plated 
Ships.” By Captain L. G. Heath, R.N., C.B., As- 


2. “On Armour Fasteni a Major Palliser. 
3. ‘On Ships of War "By ye. Henwood, Esq., 
Member. 
4, “On the A mpeg” of the Ca _—— System to Sea- 
going SP hi ips of War.” By C. W. Lancaster, Esq., 
ia 


5. ‘On the Construction iF the Ports ey tg 


- other Shi; By Captain T. E. Symonds 
a ag Aig 2 : 
6. On M lechanioal A for ireting Heavy Guns.” 
By H. D. P. unningham, E Associate. 
7. ‘Naval Ordnance.” By Captain A.’ Blakely, R.A., 
Associate. 


Eveninc MEeErTING, at seven o'clock. 

1, ‘On Water-tight Compartments in Iron Ships, as afford- 

ing Security against Foundering.” By F. K. 
- Provo? Member ig oo sg 

2. urt ‘aperiences in Marine E 
tinuation of a Paper, read 7th re 1868” By 
Robert Murray, Esq., Associate. 

3. “ on an Im Method of Constructing pees 
Ships.” (Second 4 Memoic ) By Michael Scott, Esq., 
Associate. 

4. ‘Further Results of Mr. 


's Experiments on the 
Ap Potion of Zinc ax She 


eathing for Iron Ships.” 


By YT. B. Datt, Esq., C.E., Associate. 
5, “On working Ships’ ‘ards.”” By H. D. P. Cunning- 
am, Esq., Associate. 
Saturday, April 13. 


The following Papers will i. ‘read and discussed : 

MorninG MEETING, at twelve o'clock. 

1, “ On an Instrument for Measuring the Height and Form 
of Waves.” By Admiral Paris, Associate. 

“Onan Instrument for Measuring the Rolling of Ships. 
By Admiral Paris, Associate. 

. “On the Technical Education of Naval Architects.” 
By J. Scott Russell, Esq. F.R.S., Vice-President. 

“ Recent Improvements in the Calculation of the Stati- 
cal Stability of Ships.” By C. W. Merrifield, Esq., 


- 2 


".R.S., Associate. 
5. “ * = Practical Jaen Dr. Woolley’s Rule to 
Usual Ca a Ship.” By C. W. 


Morsifeld, Esq., F.R.S., Associate 

6. “ On Differential Friction Brakes.” By Robert D. 
Napier, Esq 

7. “one are Patent Keel Rudders.” By W. J. Hender- 
son, Esq. 

8, Registration an Important Element in the Safety of 

Ships.” By John Grantham, Esq., Member 








Council, 
Tue Great Eastern.—The Atlantic cable re the 
arrival of the Great Eastern at New York on Tu She 


has, therefore, been fourteen days on her voyage. nor ‘of our 
readers may remember the predictions before the trial trip of the 
Great Eastern, that she would steam 18 knots an hour! The 
resent long voyage, however, may be attributable to some diffi- 
culties with the machinery ; and the great eccentrics and their 

8, for working the air pumps, will occur to many of our 
mew as having possibly given trouble. 
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LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 299.) 
Type 4.—Straight-link Girders. 

Weare not aware that any example of the above mode 
of construction exists in this country. The nearest 
allied to it, perhaps, is Branel’s Chepstow bridge, and 
even that structure may be more properly referred to 
our second type, as in reality it is little more in prin- 
ciple than a { aader Boa lattice bridge, the most notice- 
able feature, and the one redeeming the design from 
the charge of extravagance, being its great depth, 
amounting to about one-fourth the span. 

In America, on the other hand, the straight-link 
girder, under the name of the Bollman truss, appears 
to meet with general approval ; and as there are several 
large bridges of the class erected in that country, we 
may consider the principle to have been fairly tested as 
to its practical capabilities. 

Theoretically, our present type is the heaviest form 
of girder we have yet considered, and in the discus- 
sion at the Institution of Civil Engineers following 
Mr. Zerah Colburn’s paper on American iron bridges, 
it was on that evidence condemned as uneconomical. 
We have, however, advanced sufficiently with our in- 
vestigations to be satisfied how fallacious conclusions 
must be which rest on so uncertain a basis as mere 
theoretical considerations. All our types as yet have 
occupied precisely reverse positions in the scale of 
economy to that indicated for them respectively by 
theory; we may not, therefore, be surprised if we find 
this—the lowest in the scale—positively heading its 
competitors. 

In principle the straight-link girder is more nearly 
allied to the bowstring than to any other system. In 
both instances we have one straight member of uni- 
form section throughout—the tie and the boom—op- 
posed by a member of greater length and of increased 
section towards the piers—the arched rib and the 
collection of ties. We found the weight of the bow- 
string girder to vary considerably with the character 
of its load, and it will be seen hereafter that the same 
element influences the weight of the straight-link 
girder, the conditions, however, being reversed. From 
the nature of the trussing in the present case, a rolling 
load will be more economically dealt with than will the 
load due to the weight of the girder itself, whilst, it 
will be remembered, the former load operated disad- 
vantageously on the bowstring girder. It follows 
from this that if the short span bowstring girder has 
any advantage over our present type, it will maintain a 
still greater advantage in the long spans, whilst, on the 
other hand, if the straight-link girder excels the former 
system for the short spans, it by no means follows 
that it will be able to compete with it for the long 
spans. Indeed, theoretical deductions show it to be 
otherwise; and as in this instance they are not over- 
ruled by practical considerations, the fact of the joint 
moment of all the bars being 1} times that of the arched 
rib of equal strength must detract from the economy 
of the straight-link girder, as compared with the former 
system for uniform loads. 

With reference to the comparative stiffness of this 
description of bracing, it was remarked in the discus- 
sion at the Institution of Civil Engineers previously 
alluded to, that diagonals of great inclination were 
free to deflect on a curve struck from one of the ends 
as a centre, and the other end as a radius; and that, 
as the curve so described would coincide in practice 
for a considerable distance with a straight line, there 
would be little or no resistance to deflection. Now 
this conclusion is palpably false, as the deflection 
would be inversely as the angle included between the 
given pair of ties, and not depend upon the inclination 
of either of them to the horizon. Thus, if the two 
bars be at right angles to each other, it is immaterial 
as regards deflection whether both of the bars be at 
the angle of 45° to the horizon or whether one be 
vertical and the other at the flaétest possible angle, 
in fact, horizontal, since with equal depths and unit 
strains the deflections would be similar. 

As the most obtuse angle included between any two 
bars occurs at the centre of the span, the deflection 
will be greatest at that point, and will be less towards 
the ends, as in other structures; the amount, however, 
in this instance will be about double that occurring on 
a lattice girder of similar depth and strain per square 
inch. In this respect it resembles the bowstring 
girder, but the practical disturbing elements reducing 
this double amount in the case of the bowstring 
girder will not be obtained in the present instance. 

There is a peculiarity, however, connected with the 
deflection of this girder, which should not be passed 
over without notice, as it may be of grave practical 
importance. As each pair of ties acts independently, 
affecting the others indirectly only through the medium 


of the boom, it follows that if any pair of ties have 
their full proportion of load, they will also incur a large 
moiety of their full deflection, which deflection will 
not be shared in any perceptible degree by the re- 
maining unloaded portions of the bridge. The prac- 
tical effect of this condition is, that as the rolling load 
advances along the bridge, it will, so to speak, break 
the back of the boom at the vertical, springing from the 
nearest adjacent unloaded pair of ties. 

With the 300 ft. span bridge, for example, the load 
being half over, the deflection at the centre would be 
about 3 in., whilst, if the bridge consisted of ten bays, 
at a point 30 ft. off the deflection would only be 1 in. 
In the length of 30 ft., therefore, we have to dispose of 
a difference in level of 2in., about; and this will 
necessitate either an elastic boom subject to transverse 
strain, or else one jointed at each vertical. If we at- 
tempt to get over the difficulty by the insertion of 
bracing to equalise the deflection, as is sometimes 
done in the American bridges, there will be little hope 
of attaining an economical structure. 

Having pointed out the foregoing practical difficulty 
in the construction of the straight-link girder, we shall 
assume it to be surmounted, without producing any 
abnormal strain on the boom, aud without any extra 
provision of bracing, and shall now proceed to ascer- 
tain the quantity of metal required on that hypothesis. 


Dead Load. 

The mass of the boom will be proportional to a S, 
and the mass of the ties will be that of the boom, to- 
gether with the additional amount due to the trans- 
mission of the shearing strains through those members. 
We shall deal with the masses required to resist the 
horizontal and vertical strains separately, as we did in 
the instance of the bowstring girder. 

Now, taking the cluster of ties collected at each pier, 
it may be shown that the horizontal strain on each will 
‘be proportional to the ordinates of a parabola, of which 
the height represents the horizontal strain on the centre 
pair of ties. ‘The mean height of all the ordinates of a 
parabola being equal to % of the height, it follows that 
the mean horizontal strain on each bar will be 3 of the 
amount on the centre bars. But the moment of the 


‘ a this « rd 
load on the centre pair of ties is equal to W—; con- 


the mean moment of all the ties will be % of that 
Ss ‘ = 
amount—=W - It appears, therefore, with similar 


depths, loads, and unit strains, the sectional area of 
the flange portions of a straight-link girder will be 
+ of that necessary in either of the types we have yet 
considered. 

The mass of the horizontal components of the ties 
being aS, the mass of the vertical components will, if 
we take 7 of the total load as transmitted through 

& 2 
them, be to that amount as = : S. 


The total mass of 


‘ 91d: 
the ties and boom will therefore be=a(28+"') 
s ): 


But we must also provide vertical members to sup- 
port the boom and ties at certain intervals, the mass of 


i? 


. 6/2 
which members may be taken as equal to ; there- 
S 


jore, taking z and y coefficients for the horizontal and 
vertical members respectively, the total mass of metal 
required in the construction of a straight-link girder 
for a dead load will be 
a(2 82+ S77) 
48 7 
Taking a=] square inch, the mass multiplied by 
.03 ewts. and by % span will equal the moment in 


e(S?z . 15d2y 
p=.03( = ) 
3 + Fy 





cewts. 


S 


77 ° ° . . 
But 5 wot in ewts. per square inch; and since 
tf 
a set, So JZ 
economic d?= ——, we have d= —_ —; and the 
45y 2.37 y 


strain in ewts. per square inch, resulting from the 
weight of the girder itself, equal to 


¢=.03( 1.58 Sx o/ 2 ). 
& 


Rolling Load. 

As the maximum strain on the ties and boom is 
attained when the bridge is entirely loaded, the mass 
of those members will be the same as before, 

oe ; 21d? 
=a(29+“*“ ). 
a(2 + 45 ) : 
and, as we have assumed the platform of the bridge to 
be at the level of the bottom of the girder, no addi- 
tional metal will be required to complete the girder for 








the rolling load. Therefore, x and y being the co- 
efficients as before, the total mass will be: 

21d*y 

a(2 Sr+ Bs ). 

And, for 1 square inch area of boom, the moment in 
cwts.=mass X .03 ewts. x 4 span will be: 


u=.03(574"7%) 
3 8 J 
But < =strain in ewts. per square inch and since 
U7 
SS2r 


economic d?=—_, 
2ly 


da.® , le a 
~TegN—> and the strain in 
, J 


ewts. per square inch due to the weight of the girder 
itself will be: 


1=.03 (1.08 s/t), 
F 


Mixed Load. 
Putting 03 ( 1.58 Sz V1)=«, — 
z 


z=1.25, and y=3.2+.0028: 
—— a@=059 Sa/2.564+.0010 8; 
and the strain in cwts, per square inch due to the 
weight of a straight-link girder for a railway bridge 
will be: 
Pie JaT 
T — 3a 
Taking the limiting strain, T=80 ewts. per square 
inch, and substituting the spans, we obtain the follow- 
ing results : 
Bare, Strain in ewts. per 
Span in feet. square inche Depth. 
300 23. 3 
400 
500 
600 
700 . 
800 2! 1 
The multiple tl will have the following valu\s : 
r-? 
Span in feet. Multiple. 
300 4 
400 
500 
600 
700 
800 

We have now arrived at the conclusion of what may 
be considered the first stage of our investigations. 
Our type girders, Nos. 1, 2, 3, and 4, are all indepen- 
dent structures, carrying their loads without any ex- 
traneous assistance, the only requisite being a support- 
ing pier at each end capable of bearing one-half the 
maximum load on the bridge. As, in our opinion, all 
justifiable modes of constructing independent girders 
may be referred to one or the other of the preceding 
types, and will be included within those limits, we shall 
now proceed to the second stage of our inquiry, which 
refers to structures whose stability depends upon some 
support beyond that afforded by the simple pier. We 
shall first consider those structures which—although 
dependent upon external assistance—produce only a 
vertical pressure on the piers; and, secondly, the 
systems whose stability is governed by the power of 
the piers, or abutments, to resist horizoutal, as well as 
vertical, forces. 

The first division will comprise Types 5, 6, and 7, 
that is, two kinds of cantilevers and the continuous 
girder ; and the second division will include the remain- 
ing type structures. 


72 
1.28 
2.61 
9.97 

co 


Type 5.—Cantilever Girders of uniform depth. 
__ In appearance the type we have now to consider is 
identical with the independent lattice girder, and this 
identity is not merely apparent, but does, in fact, ob- 
tain to a great extent in the web ; but alittle considera- 
tion will show that the flanges are placed under en- 
tirely different conditions. 

_In the independent girder of uniform depth, and 
with a distributed load, the strain on the flanges will 
be greatest at the centre of the span, and less else- 
where, in proportion to the ordinates of a parabola ; 
whilst in a similar cantilever girder, although the 
maximum strain will be the same in amount as before, 
it will take place at the piers, and will diminish to- 
wards the centre in proportion to the co-ordinates of 
the same parabola; at the middle of the span the 
strain, therefore, willvanish. It follows that, in the in- 
dependent girder, the theoretical mass of flange re- 
quired will be, to the mass obtained by multiplying the 
sectional area into the length, as the area of a para- 
bola : the area of the enclosing rectangle, that is, as 
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%:1; whilst in the cantilever the proportion will be 
as the area of the complement of a parabola to the 
same rectangle, that is,as 4:1. The mass of metal 
required theoretically to form the flanges of a canti- 
lever will therefore be only one-half of that necessary 
in a similar independent girder, the load in both in- 
stances being uniformly distributed. 

This proportion, however, does not represent the 
whole of the advantage accruing to the former system, 
as the moment of the flanges will be diminished in a 
much higher ratio than the weight. 

The centre of gravity of the semi-parabola, repre- 
senting the mass of metal required in the flanges each 
side of the centre of an independent girdle, being +; of 
the span from the pier, the moment of the flange will 
be proportional to 3X +;=2%; whilst the centre of 
gravity of the complement of the semi-parabola being 
¢ of the span from the pier, the moment of the flanges 
of a cantilever girder will be proportional to 4 x {= 4. 
The ratio of 5 to 1 indicated by the preceding theo- 
retical considerations is so high that we may be sure, 
after allowing an ample margin for all possible con- 
tingencies, a balance will still remain in favour of our 
present type, which must tell with considerable effect 
in the economy of long-span bridges, where a large 
proportion of the load consists of the weight of the 
girdle itself. 

Of course, whether the extra metal required in the 
adjacent spans, according to this system, may equal or 
exceed the saving effected in the main span is another 
question, which does not concern us at present. 

The maximum deflection of the cantilever girder 
will obviously be partly governed by the adjacent spans. 
If the side spans be one-half the main span, the deflec- 
tion at the centre of the latter will be from 1} times to 
double that of the independent girder, of equal depth 
and unit strains. The unequal deflection of the two 
halves of the main span, due to the passage of a rolling 
load, presents no practical difliculty, as a very simple 
connexion may be contrived, admitting free vertical 
deflection and longitudinal expansion, but at the same 
time resisting any tendency to Jateral movement. 

Now the mass of the girder for each square inch 
area of the maximum cross section of flange will be 
the same as for type 2, that is: 

2 (Sr+2yd). 
Since the mass multiplied by .03 ewts. and by 
J 


moment in ewts., we have : 


[b= een 


7 “i , F 
But 7 =strain in ewts. per square inch (/) ; and since 


’ Sz 
economic depth al we have : 
J 


#=.03°9Y, 
b 

The value of 4 will vary according to the distribution 
of the load; for an uniform load 6=8, and we must 
now ascertain its values for the various distributions of 

load obtained in railway bridges of various spans. 
Now, if the load to be carried be uniformly distri- 
buted, the value of 4 for the wee of the load consist- 
ing of the weight of the girder itself will be as follows : 

Web =12) mean theoretical value 4=14. 

Flanges= 16 practical 5 “Ser. 
Again, if the load consists of the weight of the girder 

mean theoretical value J=18. 


alone, we have: 
} » practical » o=15. 


Web =16 
Flanges=20 
It follows, therefore—T being the limiting strain in 
ewts. per square inch—the value of 4, corresponding 
to the required strain, ¢, will he : 
p—ldt+ li [—/) 
T ; 
Substituting this value in the former equation, and 
taking T=80 ewts., y=2.5+.0018, and 2=.6, we 
obtain : 





t=/128+.0055?+ 12100—110 ; 
which equation gives the following results : 


Span Strain in ewts. 
in feet. per sq. in. Depth. 
300 17.2 A 
400 23.2 
500 29.2 
600 33.1 
700 41.7 
800 48.0 
900 54.4 
1000 60.5 
1100 67.0 
1200 73.8 
1300 80.0 3 


We have already observed that for a distributed load, 
such as the weight on the platform of a railway bridge, 
6=8; and we have also found its value for the girder 
weight required to carry this load at the various spans. 
We can, therefore, at once obtain the weight of iron 
required in the construction of the main girders, as it 
will be the multiple of the load expressed by the equa- 
tion : 


Multiple = —” _. 
8(T—2) 

Span in feet. Multiple. 
300 woo 
400 61 
500 88 
600 1.2% 
700 1.64 
800 9.5 
900 3.6 

1000 5.43 
1100 9.25 
1200 21.8 
1300 co 
(To be continued.) B.B 





LACE-MAKING AND MACHINERY. 

Tuts branch of industry, in common with many 
others, is now very much depressed. At Nottingham, 
the great seat of the manufacture, a good deal of the 
machinery has been standing for a considerable time 
idle, and the machines really at work are rarely work- 
ing full hours. Figured or fancy nets appear to be in 
worse favour with their users—the fair sex—than the 
ordinary plain bobbin-net laces. 

At this time of the year it is usual to find most of 
the factories working full and frequently double time, 
the dressers and the warehouse people being corre- 
spondingly busy. This was far from being the ease, 
however, when we last visited Nottingham a week or 
two since. 

The machinery used in the manufacture of lace 
is very much of a uniform class, and differs only in 
unimportant details. It is of a very interesting and 
highly ingenious character ; but the various improve- 
ments and additions being almost wholly contrived by 
machine workers, and the machines themselves being 
mostly made by lace manufacturers, neither of whom 
can be supposed to possess much mechanical know- 
ledge, the various motions are obtained in a very 
roundabout manner, and the workmanship is of very 
inferior quality. Indeed, asa rule, the “ grasshopper’ 
and “ deep-scratch, high-polish” mode of construction, 
as such slop-work is technically phrased, is carried to 
great perfection. Round-cornered joints, square- 
headed bolts, and square nuts, filed sliding surfaces, 
filed shafts, &c., are to be seen in every factory. ‘The 
shafting and gearing, at most places, are also very badly 
arranged, and make great noise. 

This state of things can be easily accounted for. 
‘In most of the factories it is necessary to keep a 
|mechanic or two, to repair “ break-downs,” and make 
|any slight alteration in the machine when a change of 
| work is required, These repairs and alterations must 

be made as quickly as possible, but still they are not 

| always occurring ; consequently, in order to keep the 
mechanics at work, the lace manufacturer turns 
machine maker, and the mechanics are required to 
employ their spare time in building a new machine. 
The manufacturer or manager knows nothing about 
mechanie’s work, cannot judge whether they do a 
day’s or an hour’s work, or whether that is done well 
or badly. These factory mechanics are men who have 
never, perhaps, served a regular apprenticeship, or, at 
best, have been brought up as a mechanic’s apprentice 
in a similar establishment. They are seldom ac- 
quainted with modern workshop tools or operations, 
but are, as a rule, men who can do rough work of any 
sort—put in a hammer shaft, chip a seating, or turn a 
shaft with hand tools and a file. ‘This description is 
not much exaggerated, so it will be obviously impos- 
sible that.machines so constructed can be much like 
those produced at the machine shops of Leeds and 
Manchester. 

In the earlier machines, the worker not only looked 
after the machine and tied the broken threads, but 
gave the motive power by means of a double crank, 
which was worked by the hands. This system of 
driving, although slow, was convenient for some things, 
and there are still frames so worked by men owning 
one or two machines which they work at home. 
Machines in factories are, however, driven by steam 
power in the usual manner. 

It may here be explained that lace is formed with 
warp and weft threads in the usual manner of weaving. 








3ut the weft, instead of being contained in a shuttle 


which is projected backward and forward between the 
threads of the warp in the usual manner of darning 
whereby the cloth is’ formed, is contained in a series 
of separate bobbins, which are passed between the 
threads of the warp, and twisted therewith by giving 
a suitable motion to the bobbins. In all modern lace- 
machines the threads of the warp are vertical, and the 
pattern-is' produced either by passing the bobbins be- 
tween the threads of the warp, then moving them side- 
ways, and returning them again between other threads 
of the warp, repeating this operation until the requisite 
number of twists is obtained; or sometimes the warp 
threads are moved sideways by suitable mecharff§m 
whereby it becomes sufficient to move the bobbins to 
and fro between the warp threads, without moving 
them sideways at all. In all cases, however, the 
movements have to be such that the warp and weft 
threads are suitably twisted around one another ; and 
in order that the bobbins may be enabled to pass be- 
tween the warp threads, they are made between 14 
and 24 in. diameter, and very thin, so as to resemble 
dises, on the edges of which the weft is wound. The 
cheeks of the bobbin are formed of thin brass com- 
— in dies, so as tobe of the right form to pass 
vetween the warp threads with little obstruction. 
The number of bobbins in a machine may vary from 
200 to 3000, and some of them are not more than 
one-twentieth of an inch in thickness. Each bobbin 
is set on a small carriage, which slides to and fro be- 
tween the warp threads on small railways, or combs, 
as they are called. But inasmuch as these railways 
cannot pass through between the warp threads, which 
would interfere with the weaving process, they are 
brought up to the face of the warp upon each side, and 
the small interval is bridged over by the projecting 
framé of the carriage. The combs are formed in the 
are of a circle swept from the point where the twisting 
takes place, to the end that the bobbin threads may 
not be stretched by the bobbins being moved in a 
horizontal line, as was done in the old machines. 
Motion is imparted to the carriage either by a pinion 
on each side of the warp, gearing into a curved rack 
on the bottom of the carriage, or by a finger on each side 
of the warp, one of which moves the carriage sufficiently 
on the one side of the warp face to be caught by the 
other finger on the other side. The latter expedient 
is considered best, as the pinions are apt to burr up 
the sides of the rack teeth, and make them catch and 
injure the warp threads. The pinions are, in fact, 
small grooved rollers extending throughout the whole 
width of the machine, and are connected at the ends 
by means of a toothed sector which engages both. 

The silk and cotton used in the manufacture of the 
lace is prepared for the machines by winding and warp- 
ing machinery. ‘The same machines are frequently 
used for both substances. These operations are per- 
formed by girls: and children. The winding process 
is usually conducted in two simple machines; in the 
first the silk is taken from the cae and wound on 
spools or bobbins. The hanks are placed on swifts 
running with horizontal axes in front of the machine, 
and are protected from the worker’s dress by means of 
a light guard. The spools are also arranged on hori- 
zontal spindles, and driven by frictional contact. The 
traverse given to the thread is tolerably quick, in order 
that by the crossing and reversing of the threads an end 
may be readily found should a breakage occur. These 
machines are usually double. The traverse is obtained 
from a heart-cam, and the threads are led over a glass 
rod. In the bobbin or wheel-winding machine the full 
spools from the last machine are here arranged on 
vertical pins affixed to wooden frames. The brass 
bobbins or wheels are placed, a considerable number 
at a time, on a long horizontal spindle. This spindle 
is either square or round, with a feather to prevent the 
bobbins slipping. ‘Ihe threads from the spools are 
passed once or twice around a small cylindrical roller 
covered with flannel or some other material of a like 
nature, and is then conducted to the bobbins, on which 
it is wound up. ‘The bobbin spindle is usually rotated 
by hand, but sometimes this is done by power. 

When filled, these bobbins require to be placed in 
their carriages and threaded, that is, the ends put 
throtigh a small guide-hole, sometimes situated in the 
spring, which presses the bobbin to resist the unwind- 
ing of the thread, and sometimes in the carriage on 
which the bobbin is supported. These bobbins and 
carriages are now ready to be placed in the lace 
machine. 

The operation of warping or warp-winding is carried 
onin a warp-mill. The spools from the winding-frames 
are arranged on vertical pms attached to the warp-frame, 
or “scallum.” ‘This is a wooden frame of a semicir- 
cular form, with shelves arranged in steps one above 





and rather behind the other. 
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The threads from the spools are drawn through a 
guide-plate, or a plate drilled with holes a certain dis- 
tance apart, and are then either directly or indirectly 
led to the warp-beam on which they are wound. This 
is one of the prettiest operations in the manufacture, 
but the machinery used is of rather poor design. The 
filled beam of the warp-machine is then transferred to 
the lace-machine, in which the warp is used up. 

Lace-machines are made of various widths, generally 
from 12 quarters to 20 quarters of a yard in width ; 
but some machines have Tenn made much wider than 
this. ‘The widest which has been made, we believe, is 
a 30-quarter machine. These very wide machines are 
not found to work sufficiently well to warrant their 
extensive adoption. ‘The threads are drawn from the 
warp-beam and from the bobbins by the slow rotation 
of the lace-beam or roller for winding the work upon ; 
the size of the holes is regulated by the speed with 
which the beam is caused to wind up. Two hundred 
and forty holes of any size are called a “ rack,” and 
the workmen are paid at so much per rack. The pieces 
vary considerably in length, some being but a few racks 
long, and others are made 500 racks or more in length. 
By altering the weight or drag on the — a different 
shaped hole is produced ; and the same machine, slightly 
altered, will manufacture plain bobbin net, brussels, 
extra twist, quillings, tapes, mechlin, &c. The me- 
chanism of the Jacquard’s machine, the Leaver’s ma- 
chine, and spotting-machine, &c., is very intricate, but 
at the same time very interesting, and as these me- 
chanisms are still without the advantage of revision 
and rectification by competent mechanics, there is still 
room for much improvement in them, by which skill 
would be at once Ealeed and rewarded. 





BLOWING UP OF WRECKS. 

Tue proper conservancy of the river Hooghly is a 
matter of the greatest importance to Calcutta. In- 
deed, from the nature and character of that river (a 
description of which will be found at pages 195 and 
213 of our first volume), consisting as it does of 
narrow and constantly shifting channels, along which 
alone vessels of any burden can approach the port, 
the existence of any obstruction in the fairway of the 
traffic becomes a matter of very serious moment. The 
occurrence of a wreck in any of the deep channels, if 
not speedily removed, would, by acting as an obstruc- 
tion to the stream, and rapidly causing the deposit of 
silt around it, tend to deflect the current to a certain 
extent at that point, and so cause an alteration of ex- 
isting channels. The officer entrusted with the con- 
servancy of the river has therefore to arrange for the 
removal of all wrecks with the least possible delay, 
and this is generally effected by blowing them up. 
The cyclone of the 5th October, 1864, caused great 
havoc amongst the shipping in the Hooghly, and the 
wrecks that had to be removed during the year 1864- 
65 amounted to sixteen in number, of which nine were 
caused by the cyclone, and seven were due to careless 
navigation or other causes. The following is an ac- 
count of the measures adopted for the removal of these 
wrecks by blowing them up. 

Having ascertained the locality of the wreck, its 
position is accurately marked by divers, who descend 
and tie ropes to the bow, stern, and all other import- 
ant points, such as the hatchways, masts, &c., and the 
ends of these ropes are subsequently buoyed. A few 
large buoys are then placed round the wreck, at dis- 
tances of about 50 yards from it, to which ropes are 
attached for the purpose of hauling boats into the re- 
quired positions for lowering the charges. To place 
the charges in the most advantageous position is a very 
important matter, but the method of doing that must 
vary with circumstances. When the vessel to be 
operated upon lies on an even keel, or nearly so, the 
barrels can, with very little difficulty, be lowered down 
the hatches by tying the slings of the barrel loosely to 
a long bamboo held firmly with one end in the hatch- 
way, and allowing the barrel to slide gently down until 
it has reached the bottom, when the bamboo can be 
withdrawn. This simple means of getting the charges 
into the desired positions was employed in all cases 
where advantage could not be taken of the tide or 
current to carry the barrels against the side or under 
the bilge of the wreck. For instance, when a vessel 
is lying up and down stream on its beam ends, there 
is nothing against which a barrel can take on the keel 
side at all events, and, by lowering. it vertically, it 
might be, although exactly below the keel, some little 
distance from any part of the wreck; whereas by 
causing it to slide along the bamboo held in a slanting 
position, it can at once be placed in contact with the 
underside of the vessel, if required. When a vessel 
lies across the stream, there is no difficulty in getting 
the charges against it; for the tide then does the work 








of the bamboo, if the barrel be not too heavily 
weighted. 

The size of the charges required, when they cannot 
be placed inside or ae the wreck, must be regulated 
to a certain extent by the depth of the water. In from 
four to nine fathoms, charges of between 450 and 
500 lb. have been found to answer very well; and in 
between three and four fathoms, 250 and 300 lb. 
charges have proved to be the most economical; a 
larger quantity of powder simply throwing the water 
to a greater height, without producing a corresponding 
increase in the destructive effect. If, however, the 
case is such as will admit of a barrel being placed in 
the hold, or completely under the vessel, a charge of 
the larger magnitude might be employed with advan- 
tage. In laying two or more charges for a simulta- 
neous explosion, care has been taken that they are not 

laced too close together; for, in the event of one 
hailing to ignite, it would be liable to collapse from the 
concussion produced by the explosion of the other ; 
and it has been found that an allowance between the 
charges of a distance equal to one and a half times the 
depth of the water is the least that can be safely 
admitted. 

The boats employed for lowering the charges are 
fitted with a davit and windlass capable of lifting up- 
wards of three tons; and anchor boats fitted with 
more powerful purchases are employed for lifting the 
débris of the iron ships after the éxposions. 

One great difficulty in conducting these operations 
is the want of experienced and trustworthy divers. 
The native divers rendered very valuable assistance in 
marking out the positions of the wrecks and of their 
different parts, and in guiding the charges to their in- 
tended positions; they are able to go to great 
depths, but as they can only remain about one minute 
under water, and ascertain the state of things only 
within reach of the bamboo or rope along which they 
have descended, they cannot report very accurately 
upon the effects produced by the explosions. 

The battery employed in the operations of 1864-65, 
was oneof Siemens’s magnetic transmitting instruments. 
It consists of a powerful built-up magnet, between 
whose poles an armature containing the coil was made 
to rotate at avery high speed by means of a multiply- 
ing wheel. It fitted into a mahogany case, and the 
whole was contained in a stout deal box 1 ft. 8 in. x 
1 ft. 8in. x1 ft. 3in., which could easily he carried 
upon a bamboo by two coolies. The chief advantages 
of this kind of battery over the voltaic arrangements 
are portability, strength, constancy, and the absence 
of all acids; and its disadvantages, the necessity of 
perfect insulation in the conducting wire, and the im- 
possibility of ascertaining that such is the case without 
exploding the charge. The wire used consisted of a 
gutta-percha covered No. 16 gauge copper wire; but 
this was not by any means the best form of conductor; 
for even when the gutta-percha covering is quite new, 
it is liable to be cut or chafed by coming into contact 
with any sharp substance in a strong tideway; it 
melts when exposed to the heat of the sun, if not care- 
fully looked after and constantly wetted, and it de- 
teriorates and is apt to crack after the wire has been 
used five or six times. The fuzes were similar to 
those invented by Professor Abel for Wheatstone’s 
magnetic exploder. The fuze composition consists of 
nine parts of the subsulphide of copper, two parts of 
the subphosphide of copper, and three parts of chlorate 
of potash; but in the composition used in the 
Hooghly the addition of one part of sulphur was found 
necesary. 

As receptacles for the charges, hogsheads, half- 
barrels, and kilderkins were pees capable of hold- 
ing 500, 300, and 150 lb. respectively. The two large 
sizes, which were used in almost all cases where the 
water was more than three fathoms deep, required 
strengthening at the ends to enable them to resist the 
external pressure. When this had been done a leaden 
tube, 12 in. long by one inch in diameter, closed at the 
inner end, and having a collar about six inches in 
diameter soldered round the outer end, was let into a 
hole carefully cut in the side of the barrel for its recep- 
tion, a washer of canvas soaked in pitch and tar being 
placed under the collar, which was then tacked down 
to the barrel. This done, the whole of the barrel, 
after being well paid over with a mixture of pitch and 
tar, was sewed up in strong canvas, and again paid over 
with the composition. This canvas, however, is only 
necessary when the charges have to remain a long time 
under water, and may be dispensed with when they are 
to be exploded immediately on being lodged. The 
fuse, with the wires attached, being inserted into the 
tube, a small quantity of powder is then poured in, and 
the remainder of the tube is filled with Kitt’s com- 
pound, which is first worked up between the hands 





until of about the same consistency as glazier’s putty, 
and then well rammed in with a stick. Melting the 
composition and pouring it into the tube, a plan which 
answered very well in cold climates, where the cement 
became hard almost immediately, was found to be a 
very slow process in India. Several compositions, 
consisting of pitch, beeswax, and tallow in various pro- 
ane were tried for closing the bursting tubes ; 

ut, owing to the difficulty of procuring good pitch, 
some disappointments were met with, and, latterly, 
Kitt’s cement was employed with very satisfactory 
results. 

The barrels were slung and weighted with pieces of 
pig iron, the weight varying according to the size of 
the charge and the strength of the tide. Sometimes 
in a strong tideway a charge of 500 1b. of powder re- 

uired a weight of about 400 Ib. to sink it, whereas in a 
slack water less than half that amount was sufficient. 

In the accompanying illustrations, Figs. 1 and 2 
show a section and elevation of the fuze. The case 
consists of a tin tube fitted at the bottom with a plug, 
and at the top with a wooden head, through which 
latter pass two fine wires covered with gutta-percha, 
and insulated from each other, their lower ends termi- 
nating in a tinfoil cup filled with Abel’s composition, 
and the upper ends being attached to copper tubes by 
means of which they are connected with the main con- 
ductors. ‘The hollow space in the fuze is filled with 


fine-grain gunpowder. 
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Fig. 3 shows the method of putting the fuze into the 
bursting tube. The lower a around the fuze is filled 
with gunpowder, above that is placed a cork through 
which the connecting wires pass, and the remainder of 
the tube is then filled in with Kitt’s composition. The 
thicker of the two wires is covered with gutta-percha, 
and leads direct to the battery; the smaller one is a 
plain copper wire leading to a small copper plate of 
about 3in. square, which is attached to the outside of 
the barrel, as shown in Fig. 4. 

Fig. 4 is a side elevation of a-barrel, charged and 
ready for lowering. 








CHILLED RAILWAY WHEELS. 

THERE is no Ae ee 0 prejudice which breaks 
down more completely, when the engineer goes abroad, 
than that against chilled cast-iron wheels for railways. 
Here, we have nursed a notion that they are unsafe, 
and that the American railway engineers use them 
= because of their cheapness. On the contrary, 
chilled wheels are preferred to wrought iron irre- 
spective of price; and not only on some of the rail- 
ways in the United States, but on the Canadian lines, 
nnder the management of English engineers, wrought- 
iron wheels of the best makes have been abandoned. 
We published, last week, an extract from a letter from 
Mr. Swinyard, the manager of the Great Western 
Railway of Canada, saying that chilled wheels were 
preferred on that line, both on the score of safety and 
economy. We have this week a letter from Mr. 
Brydges, the general manager of the Grand Trunk 
Railway, in which he says “ we are entirely abandon- 
“ing the use of wrought-iron wheels, and hope soon 
‘to have nothing on the line but those made of cast 
“iron.” The locomotive superintendent of the Grand 
Trunk Railway is Mr. Richard Eaton, known to so 
many of our English readers as having been, for many 
years, the principal assistant of Mr. Beattie on the 
London and South-Western Railway. Mr. Eaton left 
England in February, 1858, to take charge of the 
machinery of the Great Western Railway of Canada, 
from which he subsequently went to the Grand ‘I'runk. 
No man would more cng investigate the relative 
merits of wrought and cast-iron wheels than Mr. 
Katon, and Mr. Brydges’s letter, framed upon Mr. 
Eaton’s observations, is sufficiently conclusive as to the 
om samp of chilled cast-iron wheels under the severe 
usage and trying climate of Canada. 
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AMERICAN RAILWAYS. 

Tue American railway companies have long nursed 
a system of “expresses,” somewhat of the Pickford 
and Chaplin and Horne variety of parcels carriers, 
which they now find are eating mto the vitals of their 
traffic. So extensive and popular has the express system 
become, because of the greater promptness and con- 
venience of express delivery, as distinguished from 
that of the railway companies themselves, that the 
express companies have found no difficulty in obtain- 
ing long contracts for the rent of goods wagons and 
parcels vans at low rates, the railway company pro- 
viding motive power, and bearing all the direct and 
indirect charges of working. On the Atlantic and 
Great Western Railway, large eight-wheel vans were 
leased for $16 for each journey over the line, and re- 
gularly filled with freight paying $60. In many cases 
the officers and servants of the railways are directly 
interested as shareholders in these express companies. 

Another “railway vampire” is the “ sleeping-car” 
monopoly. So popular have the sleeping cars become, 
that no line of railway which does not provide them 
can command its due share of trafic, especially against 
competition from other lines. But the sleeping cars 
are really provided by a company owning all the sleep- 
ing-car patents, and no railway company, do what they 
will, has been able to evade these patents. ‘The sleep- 
ing cars are placed upon the different lines, not by the 
railway companies, but by the “Sleeping Car Company.” 
They are heavy vehicles, always on eight or more wheels, 
and some of them weigh 30 tons. They accommodate 
60 passengers by day, but the seats are arranged in 
fifteen “ sections” of four each, and four berths are 
made up at night in each section. Single passengers, 
by paymg $3, can secure a whole section, and thus 
prevent the too close company of others. Now the 
railway company receives from each passenger only 
his railway fare, and on the principal lines in the State 
of New York this is one penny ak per mile, and it is 
seldom more that 14d. on other lines. The $3 for a 
“section” of four berths in the sleeping car goes, not 
to the railway company, but to the Sleeping Car Com- 
pany, and while they may thus receive $45 for a single 
night’s use of their car by fifteen passengers, the rail- 
way company receive but from 15d. to 224d. per 
mile for hauling them in their great rolling house of 
30 tons weight. The shareholders of the American 
railways are crying out strongly against these “ rail- 
way vampires,” as the express companies and the 
sleeping car companies are now called. 








WHEATSTONE’S CRYPTOGRAPH. 

Tne fact that any telegram written in ordinary language can 
be read by every telegraph clerk under whose eye it passes 
naturally detracts much from the value of telegraphic commu- 
nication for many purposes of business. In reference to this, 
Mr. Cyrus Field, at the late general meeting of the Atlantic 
Telegraph Company, “ trusted the board would yield to the sug- 
“ gestion to send in code at the usual price, as a means of pre- 
“ serving the necessary commercial secrecy of telegrams, and pre- 
“venting fraud. One of the largest bankers of New York had 
*‘told him that he would not pay money to any one, on an order 
“sent by an ordinary telegram, because it might be a forgery ; 
“but if the message came in code he should pay it, and moreover 
“send and receive such messages constantly.” Mr. Morgan 
also “ urged strongly in the interests of commercial men, who 
‘* required that their telegrams should be kept secret, to have 
“code or cypher messages sent at the same price as ordinary 
“ messages.” 

That cypher messages should be sent at the same price as 
ordinary messages (five cyphers counting as a single word) seems 
to us a large demand on the revenue and resources of a tele- 
graph company. Cypher messages require much more care in 
signalling and reading, for no possible help is afforded to the re- 
ceiving clerk in reading any indistinct signal by the preceding 
or following letters, as is afforded in telegraphing in ordinary 
language. 

The Electric Telegraph Company and the continential ad- 
ministrations charge five cyphers as a word; but the repetition 
of a evpher message is compulsory, and is charged for, thus 
doubling the price of the message. This seems fair even 
if each cypher only represents a single letter of an ordinary 
word. If codes are employed where two or three letters of the 
alphabet may mean a whole sentence, it would appear that a 
still higher charge should be made. But then how distinguish 
between a plain cypher message and a code message? Whether 
the Bolton or any other code will eventually come into use 
or not, there can be no doubt, however, that cypher messages will 
from day to Gay be more and more employed even at double 
charge. Any system, therefore, that combines ony with 
security is a boon to the commercial public. It is well known 
that if a set of symbols, or letters, standing for the letters of 
the alphahet is employed, any ordinary message can be easily 
decyphered by experts without the aid of the key; and some 
further complication than merely thus causing one letter to 
constantly stand for some other and same letter of the alphabet 
is required for security. 

This complication seems admirably attained by Wheatstone’s 
ingenious little instrument called the cryptograph, represented 
below. The instrument consists of a dial having two circles 
of printed letters. On the outer circle are printed the letters 
of the alphabet in their ordinary order, and one blank space. 





The inner circle contains space for the twenty-six letters only. 
These letters are printed on separate pieces of card, and can 
removed by pushing a small ivory peg through holes in the dial, 
behind each letter. They are retained in position by two 
flanges, which form a groove for this series of letters, and are 
placed in their position according to a pre-arranged order be- 
tween the persons using the instrument. 





The instrument has two hands. The longest is fixed to an 
arbour attached toa spur-wheel with twenty-seven teeth, and the 
short hand is sprung on to a hollow arbour attached to a spur- 
wheel of the same diameter as the large-arm wheel, but having 
only twenty-six teeth. Both these spur-wheels gear into a 
loose pinion. When the large arm is moved round one revolu- 
tion, the small arm will therefore move round one complete 
revolution and a twenty-sixth part, thus bringing the small 
hand to a different letter to that it stood at previous to the 
large hand being moved round a complete revolution. Thus, if 
the large hand stands at the blank space, the small hand will 
stand at, say, C of the interior circle; and when the large hand 
is moved round once, the small hand will stand at the next letter 
tothe right of C. At the next revolution the small hand will 
have moved on again another letter, and so gains continually on 
the long hand. 

In rendering a message into cypher, the large hand is made 
successively to point to the letters forming the words of the 
message, and the letters which the short hand points to in suc- 
cession are written down and form the cypher message. When 
a word is finished, the large hand is placed at the blank space, 
and the letter which the small band points to is then written 
down. By this means the cypher message consists of a series 
of letters without any visible division into words, so that the 
clue offered even by the number of letters forming a word is en- 
tirely lost. By the construction of the instrument causing the 
short hand constantly to gain on the long hand, the same letter 
is never represented twice in succession by the same cypher 
letter, unless that succession occurs exactly at the twenty-sixth 
revolution of the long arm. The code is, in fact, constantly 
changing, and it would certainly appear absolutely impossible 
that any amount of thought or application of mathematics could 
possibly enable anybody not possessing the key to read a mes- 
sage so rendered into this string of letters having no apparent 
order of any kind. For ordinary purposes, rings of cardboard 
divided into twenty-six blank divisions are provided for the inner 
circle. These are filled up at the option of those using the in- 
strument, different rings being kept for each person with whom 
a cypher correspondence is kept up, and each of whom must of 
course have a similarly arranged ring. 

For military purposes this is not sufficient security, as the 
ring might fall into the possession of the enemy. ‘The letters in 
the interior ring are therefore on detached segments of a ring, 
and are broken up after each use of the instrument, and only 
re-arranged when it is again wanted. In order to recollect 
easily how to re-arrange the letters of the interior ring whilst 
still preserving them in a shuffled order, it is only necessary to 
decide on a single word as a key, such as, for instance, 
** Carlton.” 

Then write beneath it the omitted letters of the alphabet in 
their regular order, placing them in columns, thus: 

Cc r ton 
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i x Zz 
Then write the letters as they appear in the successive vertical 
columns in a single row, thus: 
rly fy toigt sr anna 

The letters of the inner ring are then to be arranged in this 
order, the initial letter, C, being placed exactly helow the blank 
of the permanent alphabet occupying the outer ring. When a 
double letter occurs, Professor Wheatstone’s instructions say 
some unused letter must always be substituted for the repeated 
letter. We cannot see why the cypher for the repeated letter 
should not be obtained by turning the long hand round once to 
the same letter again, by which means the cypher for it would 
be changed, whilst preserving the same plan of operation as for 
any other letter. 

It is evident, although, curiously enough, the instructions do 
not say so, that the hand should always moved in one 
direction when using the instrument. Indeed, a ratchet to 
prevent the possibility of moving the hand back is necessary to 
render the instrument perfect. 

To translate a message back from cypher into the original it 
is only neccessary, after setting both hands at the blank space, 
to move the long band until the short hand necessarily points 
to the letters in the inner circle corresponding with the successive 
letters in the cypher message, and read off the letters which 
the long hand successively points to, taking care as before to 
move the hand always in the same direction, viz., in the 
direction in which the hands of a clock move. 

This ingenious little instrument is adopted by the War 
Office for military purposes, and will no doubt soon be generally 
adopted by those who employ cypher in telegraphing on business. 


SAFETY-VALVE FOR HOUSEHOLD BOILERS. 


_ Durine the frost of January last there occurred no less than 
six serious explosions of household boilers, these explosions 
causing the death of five persons, and the more or less severe 
injury of four others. These boilers were worked on the “ cir- 
culating system,” a system under which the boiler is in most 
cases supplied with water from an overhead cistern, with which 
it is connected by two pipes through which an upward and 
downward flow of water respectively take place. § long as 
these pipes remain clear, they act as safety-valves, and no pres- 
sure above that due to the head of water can accumulate within 
the boiler. If, however, the water in the pipes becomes frozen, 
the boiler is left without any outlet, and whe the fire is lighted, 
an explosion or, at all events, a rupture of the boiler is almost 
sure to occur. The frequency of such explosions some time ago 
led Mr. Lavington E. Fletcher, the chief engineer of the Man- 
chester Boiler Association, to strongly recommend that every 
household boiler of the kind we have mentioned should be pro- 
vided with a safety-valve, and in his report for January and 
February last he has given a drawing of a valve suitable for this 
purpose. Of this valve we subjoin an engraving. It is of ex- 
ternal pendulous dead-weight construction, the valve having a 
spherical seat, and being without either guide-fangs or spindle, 
so that there is nothing to interfere with its free action or impede 
the thoroughfare. The central hollow pedestal on which the 
valve seats is of brass, as well as the external cylindrical shell 
which drops over it, and contains the valve itself, while the 


weight is simply a ring of lead. ‘The area of the opening at the 
valve seat is a quarter of a square inch, so that every pound 
weight on the valve gives a pressure of 4 Ib. on the boiler, while 
45 ft. is the total head of water which the valve shown is calcu- 
lated to balance. It is important that these safety-valves should 
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not have a greater load on them than that due to the head o 
water, as many of the boilers are not strong enough to bear it, 
and therefore the safety-valves will require different loads for 
different positions. The proportions of the shell and dead weight 
have therefore been arranged for easy calculation, the shell being 
adapted for a constant head of 10 ft. of water, and the lead 
weight for a head of 35 ft., which is equal to 10 ft. for each inch 
measured upon it vertically, since it is 3}in. high. Thus, with 
the lead weight as shown, the valve is adapted for a column of 
45 ft.; with a weight 3in. high, for a column of 40 ft.; with 
one of 2 in., for a column of 30 {t.; andof 1 in. for a column of 
20 ft.; while, should the valve be required to balance a column 
of greater height than 465 ft., the lead weight could easily be 
increased either in height or diameter. The position of the 
valve, and the mode of fixing it to the boiler, must depend upon 
convenience in each instance. With regard to the cost of these 
valves, Mr. Fletcher states, that from an estimate obtained from 
a brassfounder, they can be made for about 10s. each, while, 
if applied to boilers already in use, the connexion would probably 
cost 5s. for material, and another 5s. for labour, making about 
11. in all; but, if the boilers were adapted for them when first 
made, and the valves fixed at the same time, they could be 
turned out complete for about 10s., se that it will be seen the 
expense is inconsiderable. 








Tue ENFRANCHISEMENT OF StTocKTON-oN-TEES.—We 
hear that in the event of the notice put on the paper by Mr. 
Pease, M.P., to obtain a member for Stockton-on-Tees being 
carried, it is the intention of Mr. James Shaw, of Messrs. Shaw 
and Thomson, of Leadenhall-street, to contest the seat. He 
bas been known for some years as one of the most energetic of 
the partners connected with the Stockton Rolling Mills, which 
are now among the most extensive in England; and it was by 
his courage and confidence that they undertook to supply the 
Government with the plate iron for the ships now building, and 
which has placed the works in the front rank of ship-plate 
manufacturers. Since Mr. Shaw’s firm joined the works, we 
understand their weekly production has increased from 200 tons 
to nearly 1500 tons per week, and we conceive that it would be 
highly advantageous to the iron and engineering trade to be re- 

resented by a large number of gentlemen minutely versed in 
its interests, and we have no doubt that if Stockton gets a 
member it will show a good example in this respect. 
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BEAVER DAMS. 
Ly many parts of the United States, dams are to be 
found in every stream, which were constructed by the 
beavers in former times. These dams, as they occur 
only im situations where they are kept wet by the 
water, do not suffer much from rot or from the ravages 
of insects, so that they are found to be very durable ; 
and perhaps there is no example upon record where 
one of them has been carried away by floods. The 
engineers of the United States sometimes imitate these 
constructions when they have to place a dam in a 
stream. The dams thus formed are termed “ beaver 
dams,” as they are confessedly buiit in imitation of 
those of which the beavers gave the first pattern. 
These dams constitute a most valuable engineering re- 
source in many situations, especially where rough 
timber is easily accessible, and where the foundations 
are bad and difficult. It will be useful, therefore, to 
recapitulate the chief points of peculiarity in these 
dams, as they are very little known in this country. 
First, in the construction of a beaver dam, a line of 
rough trunks of trees, deprived of all their branches, 
is laid across the bottom of the river, from bank to 
bank, and, where necessary, stones or other weights 
wust be laid upon these rough logs to prevent them 
from floating up. This line of logs constitutes the 
lowest portion ofthe dam. ‘Trees, with their branches 
left on, but without any protuberaut branches upon any 
two opposite sides, are then to be laid across the river, 
flat upon the bottom, with their branches pointing up- 
ward against the stream, and their trunks reposing upon 
the transverse row of rough logs which has been laid 
across the stream ; and it is advisable to cut notches out 
of the trunks and the rough logs, where they touch, so as 
to enable them to lie solidly together, and each poiut 
of intersection may be trenailed together, or spiked 
with iron bolts. The length of the trees which must 
be used in the composition of the dam depends upon 
the amount of hydrostatic head to which it will be 
subjected. But fora dam 15 ft. high, the lower tier 
of trees pointing against the stream should be about 
60 to 80 ft. long, and for a dam 30 ft. high the lower 
tier of trees should be 120 ft. long. When the lower 
tier of trees has been laid, the interstices between the 
great branches should be filled up with stones or 
bricks, and the interstices between the small branches 
with gravel. Other rows of transverse 
then be laid across the river, upon which other 
layers of trees placed horizontally side by side, with thei 
branches pointing upward against the stream, are to be 
fixed as before, and the structure is thus to be carried 
up layer by layer to the necessary height, the vacuities 
being filled up with stones and gravel as the work pro- 
ceeds. Each successive layer of trees may be shorter 
than the one beneath, and the bottoms of the trunks 
should be laid with a batter, so that the lower side of 
tle dam shall not be quite vertical, but shall slope back- 
ward to a small extent in the manner of a common em- 
bankment. Each tree in such a structure is anchored 
effectually by the great weight of gravel and earth in 
which its branches are imbedded, aud the consequence 
is, that even in cases where the structure has a crazy 
appearance, and the trunks of the trees shake from 
side to side from some of the logs having decayed, the 
strength is nevertheless effectually preserved, and no 
example of the rupture of such a dam has eyer occurred. 
What a valuable expedient this for India! ‘There dams 
require to be largely introduced into the rivers to obtain 
the water required for irrigation ; and instead of costly 
masonry works, there is a cheap and effective substi 
tute in these beaver-dams, especially in situations near 
the hills, where trees are abundant, aud where stones 
and gravel occur upon the spot, with which the trees 
may be weighted to the requisite extent. In some of 
the beaver-dams, when first constructed in America, 
the water runs through the materials, and does not 
come over the top of the dam atall. But this porosity 
is only temporary, for in a little time the water which 
filters through, by leaving behind all the solid matter 
which was suspended in it, silts the interstices up, and 
the dam, however leaky at first, becomes perfectly 
tight; and, in fact, such a structure is a self-puddling 
work. In some of the canals, where dams are required 
to lessen the velocity of the flow which would erode 
the banks if the dechivity of the bed were too great, 
dams of this character would be both cheap and efli- 
cient, and could be constructed in existing canals with- 
out turning off the water. So also broad belts of 
willows planted across the bed would answer the same 
end, as the friction of the water running among these 
willows would be tantamount to the creation of a con- 
siderable fall. In some of the rivers in France floods 
are rendered less destructive by the virtual creation of 


dams, by planting belts of willows at intervals in the 
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bed, whereby the water is prevented from running 
down upon the low grounds with the same velocity, 
and by this simple expedient the same end was served 
which was attained in the case of the Severn by the 
construction of oblique dams running across the 
stream. Where trees of sufficient length cannot be 
obtained to raise the water in a beaver-dam to the 
necessary height, shorter trees may be used if the dam 
is built in steps, with some interval between each 
which has been given the necessary time to silt up. 





CAST-LRON BOILERS. 

Tue Harrison boiler, formed of an assemblage of hollow cast- 
iron spheres, each 8 in. in diameter and jin. thick, the spheres 
communicating with each other by means of necks, and being 
held together upon their faced joints by means of strong tie-bolts, 
had a long and fair trial in England, and was considered to have 
failed. For a time several boilers of this construction gave good 
results, but after a considerable time they began to leak at the 
joints, and nothing could make them tight again. This was the 
experience at Messrs. Hetherington’s, in Manchester, and several 
of the Harrison “boilers made there leaked from the day they 
were set up. The boiler contains but a small quantity of water, 
and the least inattention to the pump or injector is attended with 
new dangers. At Mr. Beck’s, in Birmingham, a temporary 
stoppage of the pump was attended with the loss of all the water 
in the boiler, which was then quickly destroyed by overheating. 
Curiously, another of the same class of boilers in Birmingham 
was burst by the ice which formed in it when left partly filled 
with water during the cold weather. 

Mr. Harrison has made a new start in the States, however, 
where the boiler was first brought out, and it is now stated that 
ten thousand horse power upon his plan are in use there. A 
committee of the Franklin Institute has lately experimented 
with and made a favourable report upon these boilers, ‘They 
burst them by hydrostatic pressure varying from 6001b. to 
1100 lb. per square inch. They also made several far more 
searching experiments as follows: 

One of the boilers was bedded in a clay bank, with a tem- 
porary furnace under it. The boiler was half filled with water 
and, having no safety-valve, was then sealed up and a brisk fire 
made, A small steam pipe led toa high-pressure gauge at a 
place of safety about 200 ft. away. The pressure in the boiler 
rose jto 450 Ib. per square inch when there was a momentary 
escape from some part of the boiler. This ceased, however, and 
the pressure then rose to 875 lb. per square inch, when a sudden 
bnt moderate discharge took place, and the pressure fell to 
450 lb., at which it stood when the fire was drawn for examina- 
tion. We will quote, here, from the committee’s report : 

“While this boiler was being uncovered for examination, a 
boiler of about twelve horse power, consisting of two sections, 
similar to the ones previously experimented upon, was fired, and 
steam raised to 125 lb. pressure. ‘This boiler had no safety- 
valve, but was provided with a globe-valve of lin. capacity or 
urea, a8 an escape-valve to regulate the pressure in the boiler. 
When the committee examined this boiler at time of firing, it 
had two full gauges of water. The escape-valve was opened so 
as to reduce the pressure to 1001b. per square inch, and regu- 
lated from time to time to keep the pressure uniform at this 
point. ‘The fire was pushed, and no more water injected into 
the boiler. Indue time the lowest gauge-cock gave no indica- 
tion of water. Soon afterwards a slight leak was observed in 
one joint of the left-hand section. This closed in a few minutes, 
and one opened in a similar manner in the right-hand section ; 
this also closed in a short time. No other leaks showed them- 
selves during the experiment. As the water boiled away, the 
soot begun to burn otf the upper balls of the sections, that is, off 
those of the upper balls of the lowest row, visible through a 
peep-door above the firedoor provided for inspection. The 
boiler then gradually became red hot, and even when all the 
water seemed to be exhausted, and the pressure slowly fell, the 
gauge stood for some minutes at 30 Ib., as if from the vaporiza- 
tion of some water in the lower courses of the sections, showing 
that, in this red-hot condition, the boiler was tight enough to 
hold pressure. After the fire had been drawn, and the boiler 
cooled, the bolts holding the units together were found to be 
loose, as if stretched by the unusual heating of the cast iron 
surrounding them. During the time of the experiment with low 
water, the escape-cock was many times closed to increase the 
pressure, then opened quickly to reduce it to the 100 Ib. 
standard, but with no deleterious result. When the gauge 
stood at 30 1b., all of the boiler visible from the peep-door and 
lire-doors, down to the bridge wall of the furnace, was at a 
bright red heat. This was unmistakable, as, when the fire 
was drawn, the boiler was hot enough to ignite wood held 
against It. 

“ Nov. 13, 1866.—At four o'clock p.m. the committee met at 
the factory, J. Agnew and J. C. Cresson present. They ex- 
amined the boilers tested at the former meeting. ‘The boiler, 
which had been subjected to its own steam-pressure of eight 
hundred and seventy-five pounds per square inch, had been re- 
moved to the factory for examination. Mr. Harrison’s foreman 
stated, that when the boiler was first dragged from the fire, 
after its water had been forced out (as detailed in the account of 
the experiment), the three lower bolts were quite slack, but the 
next morning, when it had become cold, one of them was again 
tight. ‘The other two were not quite tight, but were then 
screwed up about one turn of the nuts. ‘The committée are 
confirmed in their belief that, in this extreme test, the pressure 
at eight hundred and seventy-five pounds was enough to 
stretch some of the bolts, that the joints opened as sufety- 
valves, and thus relieved the strain on the boiler. 

“The boiler which, in former experiments, had had all its 
water boiled out, and had then been heated to bright redness, 
was found to he quite sound and fit for use, making steam 
freely, and showing no leak, blowing off at sixty-five pounds by 
the safety-valve, It was somewhat disfigured on its outside by 
oxidation. Your committee was informed that it had not been 
changed or repaired since the trial, but that some of the bolts 
had been screwed up. 








“‘ A third boiler of the same size as the above, twelve horse- 
power, was then tested in the following manner:—After being 
filled with water to the upper water-line, it was fired until 
pressure was raised to ninety pounds, at which it was blowing 
off freely. The water was then all blown out by the blow-off 
cock, the pressure falling to sixty ponnds while blowing off, at 
which it stood until steam reached the blow-off pipe, when the 
pressure fell to zero. It was kept empty for three minutes, 
with the fire still burning, and was then rapidly filled with cold 
water, and steam raised to one hundred pounds pressure in 
thirty minutes, blowing off at one hundred pounds, and was 
quite sound and tight. 

“The committee was informed by one of its members, who 
was a witness of and cognisant of all the facts, that at the 
establishment of Mr. William Sellers and Co., of this city, a 
boiler of this kind had been in use for about two years. During 
some experiments in testing the Giffard injectors made by that 
firm, a workman inadvertently loosened a connexion to the water 
supply-pipe, resulting in the pipe blowing full open, discharging 
the water from the boiler as fast as a 2in. diameter opening 
would allow, the men in the boiler-room barely escaping with 
their lives. As soon as all the water had blown off, and access 
could be bad to the boilers, the fires were drawn and cold water 
run in as fast as possible, and in about thirty minutes the steam 
was high enough to run the engine with no seeming injury to 
the boilers. : 

“The committee mention this as an accidental experiment, 
similar to the one above reported. The same boiler is still in 
use, and seemingly as good as when first erected. It is, however, 
the first one erected in this country from units made in England, 
and it is not as good as those made since then. On Saturday, 
November 17, Mr. Harrison repeated an experiment in the 
presence of a part of the committee, Messrs. Agnew, Morton, and 
Sellers, which experiment he stated had been tried twice the 
day before, and once two davs previons, all the experiments 
being with the same boiler. The experiment, as witnessed, was 
as follows: 

“ The boiler, which had been under experiment on November 
13, was fired up, and steam raised to 1101b. The fire was 
active—what might be called avery clear fire—and in good con- 
dition to make steam freely. It had been kept up sufficiently 
long to thoronghly heat all the furnace walls. Steam was blow- 
ing off freely from the safety-valve. Ata given signal the blow- 
off cock was opened suddenly, blowing off all the water until the 
pressure had fallen to zero, and neither steam nor water was 
escaping from the blow-off cock. In fact, it is believed the boiler 
was entirely dry. The blow-off cock was then closed, and cold 
water from a well pumped rapidly into the hot boiler, for it was 
at all times exposed to the active fire. As the water entered the 
boiler, the pressure as per gauge rose slowly during an interval 
of about three minutes, wlien it is supposed the water-level had 
reached the more heated portion of the boiler above the bridge- 
wall of the furnace, for the pressure seemed instantly to increase 
to 110 lb., and steam blew freely from the safety-valve. 

“This pressure and escape of steam continued for some 
minutes with no variation, when suddenly an escape of steam 
was evident from the boiler into the furnace, and upon opening 
the peep-hole door, a jet of water was seen issuing from one of 
the joints. This leak, in less than a minute, suddenly soneets 
then, as the water rose in the boiler, a similar sudden lea and 
sudden stoppage occurred at the next higher joint; again, at a 
third one, when, by that time, the water was showing itself at 
the lower gauge-cock, soon afterwards at the second one, when 
the pump was stopped, at which time the pressure stood at 
110 Ib., steam blowing off freely from the safety-valve. The 
fire was as active as when the experiment began, and the boiler 
perfectly tight. This experiment, as before remarked, had been 
repeated three times previous to the one witnessed by the com- 
mittee, and Mr. Harrison’s account of the previous experiments, 
given to your committee, agreed in every respect with the facts 
as seen by them. This is as severe a test as any boiler is ever 
accidentally caused to sustain, and is, in fact, the one most 
likely to occur from carelessness. It is also testing practically 
the favourite theory to account for explosions. During the ex- 
periments, the employés of Mr. Harrison seemed quite fearless 
in their manipulation of the boilers, showing a confidence in 
their safety truly remarkable. With the exception of the single 
boiler sealed up and submitted to the extreme pressure of 875 lb. 
to the square inch, all the experiments were tried within the 
building in which the boilers are made, and any explosion would 
have resulted in serious loss of property, if not of life.” 

The committee add some conclusions favourable not only to 
the strength and safety, but also to the durability ot the boiler, 
but upon the latter point the experience in England has been so 
unfavourable that it is difficult to believe in the ultimate suc- 
cess of thisinvention. We write from an intimate acquaintance 
with its whole history in England. 








Worxine Heavy Guys py Sream.—With the increasing 
weight of the American naval ordnance, the 15 in. guns weighing 
upwards of 20 tons, it has been attempted to work them rapidly 
on shipboard by steam. A 15 in. gun thus worked was tried on 
the Hudson River, near New York, on the 15th ult., in the pre- 
sence of Admiral Farragut and other naval officers. A pub- 
lished account says, “ The carriage proper is similar to that now 
“in use, but under it are the gun-slides, and between and at- 
“tached is a steam cylinder by a simple fastening of cross-head 
‘and piston-rod to the carriage. The latter with the gun can, by 
“the application of steam to the piston, be moved in either 
“ direction with ease and rapidity; that is, the gun is run out 
“ by steam, then fired, and recoils on the steam pressure. One 
“man only is required to work it. It is also loaded by steam in 
“a rapid and simple manner. On the trial of Friday, solid 
“ shots (of 440 Ib) were fired with charges of from 35 lb. to 
“50 1b. of powder, to the entire satisfaction of the admiral and 
‘‘ other officers, To work a 15in. gun in casemate in the 
“ ordinary way would require forty men. By the Eads plan 
“four men only are needed; besides, the time required to dis- 
“ charge each shot is lessened at least one-half.” This account 
is too imperfect to have been written by an engineer, but it 
affords some indication that very heavy guns may yet be suc- 
cessfully worked by steam. 
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RAILWAY EXTENSIONS IN INDIA. 


Ir is very certain that a railway system, comprising 
only 4944 miles, cannot long continue to satisfy the 
requirements, for that class of public works, of a 
country containing an area exceeding one million of 
square miles, and a wan ve of about two hundred 
millions. Of the above extent of sanctioned railway 
lines, not more than about 3600 have as yet been 
completed, the greater portion of which consists, at 
present, only of single lines of rail, whilst the traffic 
at certain points is such as to cause considerable in- 
convenience and delay in the proper working of the 
line. These parts must, therefore, be doubled with 
the least practicable delay ; and it is not too much to 
say that, with one or two exceptions—such, for in- 
stance, as the Scinde Railway and the Great Southern 
of India Railway—the entire railway system of India 
should be provided with a double line of rail. The 
expenditure already incurred on railway works in 
India exceeds sixty-five millions sterling, and it has 
been estimated that to provide one-third of the entire 
system with a second line of rail, and to complete the 
works already in progress, will not cost less than 
twenty-one millions more, which latter sum, therefore, 
represents the amount that will have to be raised by 
the several existing railway companies in the course 
of the next few years. The greater part, if not the 
whole, of this sum must of necessity ” drawn from 
this country, for it has been found that the natives of 
India evince no great partiality for such investments. 

In addition to the above-mentioned twenty-one 
millions for railways, it may also be presumed that 
the Indian Government will soon be in the English 
market, asking for subscriptions to their long-talked-of 
irrigation loan, and which we now learn is to be for 
two millions sterling; and thus we shall have the 
guaranteed railway companies on the one hand, and 
the Indian Government on the other, bidding at the 
same time, and in the same market, for money for 
expenditure in India; in addition to which we may 
also, perhaps, have the Madras and the Kast India 
Irrigation Companies coming forward for a like pur- 
pose at the same time, the result of which must be 
to raise the price of the money available for such in- 
vestments. ‘Taking these circumstances into conside- 
ration, what chances are there of any extension of the 
present sanctioned railway mileage in India, either by 
additions to existing lines or by the promotion of new 
companies to undertake any distinct and new railway 
project? ‘Taking it for granted that—on the produc- 
tion of sufficient evidence that a certain line or lines 
were desirable from a political or military point of view, 
and that, in addition, there was every prospect of their 
proving remunerative commercially—the Government 
would not refuse to give a5 per cent. guarantee of 
interest on the capital required for their construction 
(without which it would be useless to attempt to raise 
money for the purpose in England), what probability 
is there that this country would be able or willing to 
subscribe for the required amounts for such new lines 
when such large amounts will annually be required for 
expenditure on lines rapidly cprentiog completion, 
the receipts from some of which are already sufficient 
to give more than the 5 per cent. rate of interest? 
For our part, we cannot view the case very hopefully, 
and at best it must be, under the present system, very 
many years before India is supplied as she ought to be 
with railways and canals. in December last it was 
stated in the 7imes that the Indian railway lines were 
calling up their authorised capital at a rate that would 
not allow the market to bear any fresh introductions. 
The Government guarantee of 5 per cent., it was said, 
did not prevent quotations from being at a heavy dis- 
count, save in two or three cases; and there need, 
therefore, be no apprehension that India would be able 
to attract from England any more capital than the 
amount to which she stands already committed. ‘The 
Madras Atheneum, of the 28th of January last, says : 
6 India looks anxiously for the fulfilment of Lord 
Cranborne’s pledges with respect to the carrying out 

projects of new irrigation works and means of com- 
municating between the provinces and with the Pre- 
sidency, and trusts that he will seize the opportunity 
Offered to him of raising on her own soil from her 
own capitalists as much money by way of loan as 
“can be readily and profitably disposed of either by 
4 the agency of the existing Department of Public 
r Works or the encouragement of private enterprise, 
ps which only awaits an innovation based on reason- 
. able terms to engage in great undertakings wherever 

a pent evening presents itself.” 

_ The railway lines already in course of construction 
in India haye doubtless proved very expensive, 





averaging about 18,000/. per mile; but it cannot be 
supposed that any new lines will hereafter be con- 
structed at any less cost per mile, but, on the con- 
trary, there is ever reason to suppose that their cost 
must be increased; for India to-day is not like India 
twenty years since, and labour is no longer to be had 
cheap and in abundance, but it is continually increasing 
in scarcity and price; and this is the case throughout 
the whole of India, even the cultivators in remote 
districts being unable to obtain labourers at the same 
prices as heretofore. 

But besides the first cost of new railway lines, other 
considerations of vast importance must not be lost sight 
of, and some of these bear very considerably upon the 
questions of the possibility of economically working 
such lines and of their probab% remunerativeness. 
Not the least important of these is the question of 
fuel. Up to the present time, but few coal-tields have 
been discovered in India; and whilst those railways 
which are in the immediate vicinity can, with economy, 
make use of the fuel obtained therefrom, the advantage 
of supplying all the Indian lines from those sources 
already discovered, even were their powers of supply 
equal to the demand, would be neutralised by the ex- 
pensive carriage which, in many cases, would thus be- 
come necessary. About one quarter of the fuel con- 
sumed now consists of coal and coke obtained from 
England at costs varying from 40s. to 60s. per ton, 
and a large proportion consists of wood obtained from 
the jungles and forests of India. There are already 
difficulties experienced at times in obtaining a sufficient 
supply of this last-mentioned fuel ; several of the Indian 
forests are gradually disappearing before the great de- 
mand for wood for purposes of fuel in all directions, 
and it will require a most careful system of conser- 
vancy to prevent their early destruction. If, therefore, 
any sudden and great extension of railways in India 
were pressed forward, this question must first demand 
a most careful consideration. We doubt not that the 
difficulties might be met, and the inquiries of a pro- 
pealy organised committee on this subject might bring 
to light facts which would dispel all causes for anxiety. 
But, at any rate, we think that it is one which demands 
instant and serious attention. 

On the question of the agency by which any new 
lines should be carried out there can, we should think, 
be but one opinion. The choice rests between the 
Government undertaking their construction through the 
agency of their Public Works Department, or entrust- 
ing them to private companies as in the case of those 
already in existence, 

In the first case, we doubt very much whether the 
lines constructed by Government would be completed 
at a cost much under that for which a private company 
could construct them ; but, on the other hand, it may 
be argued, that as the interest on the money with 
which they will be carried out must be paid by India, 
and, consequently, raised by means of taxation, so any 
surplus profits beyond that interest which they might 
return should be for the benefit of India. But there 
are several objections to such an argument, and it 
could easily be shown that private enterprise is more 
directly interested in the rapid completion of a line 
when once commenced than the Government would be, 
and it would, besides, be less liable to have the pro- 
gress of the works interfered with in the event of 
any internal disturbances. We are justified in this 
assertion through the fact that in 1857-58 the East 
Indian Railway Company pushed on its railway not- 
withstanding the war, and actually obtained great 
masses of labour from districts still in open revolt, and 
at which time all Government public works were at a 
stand-still. 

Three great railway projects for extending the pre- 
sent means of communication in India have recently 
been brought forward : the one extending from Lahore, 
on the Punjab and Delhi line, up to Peshawur, a dis- 
tance of 270 miles, with a branch to the Salt Mines 
of 44 miles in length, making a total of 314 miles; 
from Baroda—on the Bombay, Baroda, and Central 
India Railway—passing through Neemuch, to Delhi, 
a distance of 816 miles; and from Kotree, on the 
Indus, the present terminus of the Scinde Railway, to 
Moultan, the terminus of the Punjab and Delhi line, 
a distance of 477 miles. These three schemes com- 
prise a total of 1607 miles, which, on an estimate of 
18,000/. per mile (the average cost of all the Indian 
lines taken together), would necessitate an outlay of 
about twenty-nine millions sterling; and this sum, 
added to the twenty-one millions for which this country 
now stands committed for the completion of existing 
lines, would represent a capital of no less than fifty 
millions sterling—supposing these lines all to be sanc- 





tioned—for which the people in this country will be 
requested to subscribe. 

The line from Lahore to Peshawur appears to have 
an importance chiefly from a military point of view, as 
it would be the means of connecting the most important 
military frontier post of Peshawur directly with Calcutta 
and Bombay, thus rendering it more accessible for troops 
and stores in the event of any disturbances on the fron- 
tier. Whether it would pay as a commercial specu- 
lation we are unprepared to say definitely; but the 
prospect seems doubtful. This railway could not fail 
to be expensive in construction, as there would be many 
heavy works required, including, amongst others, the 
erection of bridges over the rivers Ravee, Chenab, Jhe- 
lum, and Indus, besides one over the valley of the 
Sohan, and several minor streams. After crossing the 
Jhelum, some heavy tunnelling would be required, 
besides extensive eartliworks. 

The extension of the Bombay and Baroda line to 
Delhi appears to possess considerable importance, not 
only from a political, but also from a commercial as well 
as military point of view. It would pass through the 
independent native state of Rajpootana, with which we 
have been for years past on the most friendly footing, 
and would doubtless tend to increase British influence 
in that state; it would also be the means of conveying 
not only much cotton to the coast, but, passing through 
Malwa—the most extensive sslcamealedne districts 
of the whole of India—it would afford a ready access 
for that commodity to the principal port for shipment, 
and the other agricultural products would also become 
similarly benefited. By connecting Bombay with the 
North-Western Provinces by a direct line it would also 
facilitate the conveyance of troops from the nearest port 
of disembarcation to the important posts of Delhi, 
Agra, and other military stations in the central and 
North-Western Provinces. ‘The country to be crossed 
by this line seems generally favourable for railway works, 
necessitating but few embankments or tunnels; but 
several rivers of some importance would require 
bridging. 

The third proposed line—namely, that between 
Kotree and Mooltan—has long since been strongly 
advocated by Mr. W. P. Andrews, the chairman of 
the Scinde Railway, and it would complete the junc- 
tion between the Scinde and Punjaub lines, both of 
which belong to the same company. It is difficult to 
see what especial advantages this line would possess 
so as to recommend its early construction when so 
many other parts of India far more urgently require 
improvements in their means of communication ; be- 
sides, that line, if constructed, would have to compete 
with the boats already established on the Indus for the 
majority of its traflic. But a great portion of the 
export trade of the Punjaub cousists of cheap and 
bulky articles, which are now transported down the 
Indus chiefly in native boats. If, then, these com- 
modities cannot now bear the expense of conveyance 
by steamers, they certainly could not be made to bear 
the much greater expense of land carriage by railway. 
The line would doubtless be of importance from a 
military point of view, as a means of conveying troops 
and stores to the Punjab more expeditiously than by 
river steamers; and it will be remembered that it was 
by the Indus route that reinforcements and supplies 
were furnished to the Punjaub during the Indian 
mutiny in 1857. 

We see it stated in the Homeward Mail that the 
Secretary of State for India has granted to the Indian 
Branch Railway Company a guarantee of interest at 
the rate of 5 per cent. per annum for their railways in 
the provinces of Oude and Rohilkund. ‘The entire 
project contemplated by this company comprises a line 
of railway from Surampoor, on the Delhi Railway, 
passing along the north side of the river Ganges, to 
Benares and Buxar; their line from Lucknow to 
Cawnpoor, which has already been undertaken, will 
serve as a branch to their main line, which will afford 
a main trunk line of communication directly through 
the heart of the central provinces, the importance of 
which cannot well be over-estimated. 

Whilst on the subject of Indian railways, we may 
note that the railway from Ghazeeabad to Seharunpore, 
the station for Roorkee aud Mussourie, is not, after 
all, to be opeued till April, 1868, the smaller section 
to Mozuffernuggur being ready in January, 1868. 
‘This unexpected slowness is owing to the want of fuel 
for brick-burning in the Doab. Almost simultaneously 
the line will be completed to Umballa, or by the 1st of 
May, 1868. Government has accordingly warned the 
directors in time that their supply of twenty-two loco- 
motives will fall far short of the immediate require- 
ments of the line as far as Umballa, 147 miles in 
length, and some time must pass before the existing 
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lines are supplied with the 418 engines ordered a 
twelvemonth ; for all the continental as well as 
English moot ad are deluged with orders. Those 
who seek the Doon and Mussourie may thus be able 
to use the railway as far as Seharunpore at the be- 
ginning of the hot season after next ; and if Simla still 
continues to be the asylum of the Government of India, 
its residents will not have the advantage of the rail- 
way to Umballa till their return in 1868. 


HARTLEPOOL HARBOUR. 


For some years past the condition of Hartlepool harbour has 
been a subject of anxious consideration with those interested in 
the welfare of the port, and many plans have been proposed with 
a view of obtaining a safe anchorage for vessels which may not 
be taken into the docks, as well as a better access to the docks 
themselves. As will be seen by the annexed plan, the harbour 
of the Hartlepools is a bay open towards the east, the northern 
side of the bay being protected by Hartlepool Headland, and the 





southern by the Long Scar, a reef which is uncovered at about , 


half tide. ‘The positions of the Victoria Dock, and of the Jack- 
son, the West, and the Swainson docks, at West Hartlepool, are 
shown on the plan, and adjoining them will be seen a large tidal 
pe or the Slake, as it is called, the entrance to which is 
urnished with sluices. This pond has to some extent been em- 
ployed as a tidal reservoir, its contents being discharged during 
the latter part of the ebb for the purpose of scouring away the 
bar; but we are informed that lately it has been little used in 
this way, the bar having become so solidified that the scouring 
action has little effect on it. 

The beach, both to the north and south of Hartlepool harbo ur, 
consists of sand, and the tidal currents carry considerable 
quantities of this sand in a state of suspension. The flood 
current, entering the bay from the north-east, curves round 
towards the west, and again to the north, along the inner side 
of the bay, whilst the main ebb current takes a north-easterly 
direction. When this ebb is met by a north-easterly wind—the 
wind to which the bay is most exposed—the speed of its current 
is toa considerable extent reduced, and, as a natural conse- 
quence, the sand brought in by the flood is deposited, forming 
the bar already referred to. Mr. Rendel’s plan for improving 
the harbour embraced the construction of piers, shown by the 
dotted lines marked C in the plan, one of these piers starting 
from the southern side of the bay and extending over the Long 
Scar, and the other commencing at the south-eastern extremity 
of Hartlepool Headland and extending seawards in an easterly 
direction. A short portion of this latter pier has been actually 
constructed, but it has not been proceeded with, the reason 
stated being the want of funds to complete the work. More 
recently the Port and Harbour Commissioners have been pro- 
posing to carry out a slight modification of a plan designed by 
Mr. Mossman, this consisting in the construction of two close 
piers in the positions shown by the thick lines in the plan. These 
piers would protect but a very limited area, and it seems ex- 
ceedingly probable that their construction would increase the 


deposition of sand within the space enclosed by them, while the | 


harbour which they would form would, from its comparatively | 
narrow entrance, be difficult to make in bad weather. 

Another plan for the protection of the harbour, and one which 
appears to promise very good results, is that which was proposed 
some years ago by Mr. George W. Jaffrey, of the Hartlepool | 
Ironworks, and which has during the last few months been more | 
Strongly urged by him. Mr. Jaffrey considers that any in- 
creased depth of water over the bar must be obtained by dredg- 
ing, and that in order that this increased depth should be | 
maintained, the tidal currents in the bay should not be inter- 
fered with; and he states that a reference to the charts of 
1842, 1851, and 1858 shows that in those parts of the bay which | 
are freely exposed tothe action of these currents no shallowing | 
has taken place. With a view of allowing the tidal currents to | 
remain undisturbed, and at the same time protecting the bay 
from the north-easterly gales, which are the most dangerous, 
Mr. Jaffrey proposes to construct, as a continuation in a straight 
line of the portion of Mr. Rendel’s pier already built, an open 
breakwater about 3000 ft. in length. This breakwater he pro- 
poses to form of a row of cast-iron towers filled with blast- | 
furnace slag or ballast, and united by a series of cast-iron tubes, 
as shown in the accompanying engravings; this system of con- | 
struction being one patented by Mr. T. Richardson and himself 
about seven or eight years ago. 

As will be seen from the engravings, the towers, of which 
there would be 120 in the length of 3000 ft, are each of three 
different diameters at different portions of their height, these 
diameters being 15ft., 12ft., and 10 ft. respectively. The 
towers would be 31 ft. high above low, and 16 ft. above high 
water, and the heights of their bases would vary according to 
the depth of water, the height at the greatest depth being 25 ft., 
and that at the mean depth 18 ft. 4in. The towers would be | 
formed of cast-iron plates with internal flanges, and it is 
proposed by Mr. Jaffrey that they should be put together on | 
shore, and that they should be conveyed to their proper 
— by screw barges having a kind of forked stern, in the 
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iow of which a tower could be slung, so that it could be | fall into sockets on the towers, 


readily lowered into its place by hoisting gear connected with 
the engines of the barge. The bottom, on which the bweab- | 
water would be formed, consists of a compact blue clay, and 
Mr. ee anticipates that no difficulty whatever would be 
experienced in obtaining thoroughly stable foundations. 

rhe piers, when placed in position, would be filled with slag 
from the blast furnaces, ballast, or other available material, and 
they would be connected above low-water mark by the system 
of cast-iron tubular bracing shown in our illustrations. From 
these it will be seen that each pair of towers would be connected 
by three horizontal tubes 3 ft. in diameter, the lower two of these 
tubes being connected by two vertical tubes 2 ft. in diameter, 
and the middle and upper ones by three other tubes 1 ft. 6 in. in 
diameter. In arranging these tubes, care has been taken to 
form the joints so that almost any ordinary labourers could be 
employed to carry out the work. ‘The ends of the vertical tubes 





fit into sockets on the horizontal tubes, and these in their turn 
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the joints being made tight by 
wooden keys. The mean weight of the iron in one tower and 
set of connecting tubes is 78 tons; and Mr. Jaffrey considers 
that the whole work might be easily carried out for 120,000/., a 
sum which is said to be at the disposal of the Port and Harbour 
Commissioners. Altogether, Mr. Jaffrey’s plan — likely 
to afford a good protection to the harbour ; and as his form of 
breakwater is one which could be cheaply carried out, and as it 
only requires for its construction materials of which an abundant 
supply exists on the spot, we trust that his scheme will receive 
from the commissioners that careful attention which it evidently 
deserves. 








Reservork EmBaNKMENTS.—In connexion with the pro- 
secution of schemes for supplying towns with water, and the 
grow'ng distrust of the safety of reservoir embankments, some 
able articles on the right construction of such embankments, so 
as to give absolute immunity from rupture or leakage, have 
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lately appeared in ENGINEERING. The late alarming leak in 
the Vartry embankment, constructed by Mr. Neville to impound 
water for the supply of JDublin, and which has rendered it 
necessary to draw of the water in order that the defect may be 
made good, is imputed to the want of sufficient precaution being 
taken to prevent leakage where the puddle-wall of the embank- 
ment rests upon the rock, and where simple contact perhaps on 
a sloping surface is not sufficient. But it is maintained that a 
trench should be excavated in the rock for the reception of the 
bottom of the puddle-wall, which trench should diminish in 
width in steps of about three feet broad and three feet high, 
to the end that if any leakage did, after all, occur, the jet of 
water should be deprived of its momentum by being compelled 
to turn a number of sharp corners before it could escape, 
whereby any erosive action upon the puddle-wall would be pre- 
vented.. The puddle-wall is usually formed of three parts 
gravel and one part clay, tempered to the consistency of mortar 
or concrete.—London Illustrated News. 
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INDIAN COTTON TRADE. 


Ar the outbreak of the recent American war, it was 
at once foreseen that our manufacturers must go else- 
where in order to obtain the raw material necessary 
to enable them to keep pace with the demands for 
their goods ; accordingly all eyes were at once directed 
towards India, and considerable agitation was got up 
by the Manchester Chamber of Commerce, and the 
Cotton Supply Association, in order to induce the 
Government to encourage a further development of 
cotton-growing in India; and although it was very 
properly insisted, in reply, that the growth of cotton 
was a matter which pertained more properly to private 
enterprise, very material encouragement was given to 
the extension of cotton-cultivation in India, so far as 
the Government could consistently do so, and large 
sums were expended in opening up new and improved 
means of communication for the purpose of facilitating 
the transport of the raw produce to the coast, for 
shipment. Although the Indian Government was, 
perhaps not without some show of reason, blamed for 
the dilatory manner in which their works were carried 
out—for few people in this country can fully under- 
stand the principles that guide the officers of the 
Public Works Department in the carrying out of their 
works in India—it can be shown that considerable 
attention has been given by the Government, for nearly 
eighty years past, to the improvement of cotton-cultiva- 
tion. Thus, seeds from different cotton-growing 
conntries have been procured; rewards offered to 
stimulate exertion ; and instruments, both agricultural 
and mechanical, superior to those in native use have 
been extensively introduced. The distribution of seed of 
superior quality commenced as early as 1788. In 1813 
the services of an American were obtained, with a 
view of furthering the desired improvement in cultiva- 
tion and cleaning, and American gins were then im- 
ported. In 1818, and again in 1831, renewed efforts 
were made ; and at the latter period experimental farms 
were established in the southern Mabratta country 
(including Dharwar and Belgaum) and in Guzerat (in- 
eluding Broach, Surat, Kaira, and Ahmedabad) ; but 
these, after a considerable expenditure, having failed, 
were, in 1836, abolished by the local government. In 
1840, ten Americans, experienced in the management of 
cotton-plantations, were engaged and sent to India, and 
Government farms were again established in Broach, 
Dharwar, and. Candeish. ‘These farm were, however, 
subsequently abolished, and the contract system of 
cotton culture—that is, where cotton of a certain de- 
scription is grown by the natives, without any inter- 
ference on the part of the Government beyond an en- 
gagement to receive the produce at a fixed price—was 
adopted in Dharwar and Candeish. Mr. Mercer, one 
of the American cultivators, at that time gave’ it as 
his opinion.that the great inferiority of much of the 
Indian article was the result of what befel. it subse- 
quent to its production in the fields, that is, in the 
way in which it was gathered and stored, and chiefly 
in the way in which it was separated from the seed and 
prepared for market, as well as in its transmission to 
market. In 1849 cotton farms were established in the 
districts of Coimbatore, Tinnevelly, aud other localities 
in the Madras presidency, and the services of some of 
the American planters were re-engaged for the pur- 
pose of preparing machinery, superintending cotton 
experiments, &c. Up to this period the means of 
conveyance were, of necessity, very limited, there being 
no railways then in existence in India, and so only the 
districts-within easy reach of the coast could profitably 
grow cotton for export. 

The total imports into Great Britain of cotton from 
India amounted in 1834-35 to 98,320,050 lb., which 
fetched, at. Liverpool, prices ranging from 5d. to 63d. 

r pound. In 1849-50 these imports had increased 
to 165,665,220 lb., but the price had fallen to from 3d. 
to 43d. per pound. At the outbreak of the American 
war, the existence.of railways in several parts -of 
India, and the improvement of roads and other means 
of transport, together with the great encouragements 
held out for an increased production of cotton by the 
rapid rise in its value, led to a considerably increased 
production, and we accordingly find that in 1864 
the imports of this country reached a total of 
506,527,392 lb., and the imports for 1866 amounted to 
615,302,240 Ib. 

It is almost beyond a doubt that if the Indian Go- 
vernment had really risen equal to the emergency of 
the occasion, when, through the failure of other sources 
of supply, the cotton trade was driven to India, there 
would be no fear that those benefits might not be in 
some measure permanently secured even though the 
supplies from America again increase to their former 





amount ; but if, through the parsimonious manner in 
which funds are doled out for the prosecution of public 
works, the opportunity is allowed to pass by, the loss 
of the cotton trade with India must be anticipated. 

In almost any other country in the world the works 
necessary to secure the advantages of any special trade 
would have been undertaken by private enterprise ; 
but, as has been very truly el elsewhere, “ there 
“is no public in India,” and consequently all such 
works have to be carried out, if at all, by the Goyern- 
ment. Now the cotton trade is to India very much 
what the iron trade is to England, namely, her most 
important export; and thus we find from the report 
of the Board of Revenue, on the state and prospects 
of the cotton crop in the North-Western Provinces 
for the year 1866-67, that the actual value of the 
annual cotton exports from India to England amounts 
to about 38,000,000/., or two-thirds greater than the 
amount derived from all other exports put together. 


The sudden growth of the cotton interest in India 
was due, as we have before stated, to the American 
war ; the blockade of the Southern ports affording a 
splendid opportunity for investment in that staple, 
which was taken advantage of by all classes with the 
greatest avidity, and the sudden rise in price conse- 
quent on this increased demand led, as a matter of 
course, to the breadth of land under cotton-cultivation 
being largely increased. Thus far the ryots of 
India kept pace with the market, and although the 
merchants were undoubtedly the people who realised 
most from this unusual demand, the growers also 
cannot have gone entirely free of benefit from so sud- 
den and unexpected a course of events. But, as the 
Englishman justly remarked on this subject, there was 
another body interested in the question, which had an- 
other and a very different duty to perform, and that body 
was the Government of India. Its duties undoubtedly 
were, taking advantage of the unusual demand of one 
of the indigenous products of the country, to en- 
deavour to connect the prosperity of the cotton interest 
with the general prosperity of the country, to 
encourage and improve cultivation, advance traffic, and, 
above all, facilitate by every means in their power the 
process of transportation between the cotton districts 
and the sea-board. How were these duties per- 
formed ? 

Those of our readers who may have taken an in- 
terest in and followed up this subject are doubtless well 
acquainted with certain printed Parliamentary papers 
on the subject of cotton supply, and the construction 
of what were called “ cotton roads ” in India, or roads 
constructed with a view to facilitate the conveyance 
of cotton to the coast. But it is difficult, often very 
difficult, to arrive at any definite conclusions after 
perusing such documents. Revenue matters are so 
mixed up with public works, that only those accus- 
tomed to analyse similar papers are likely to derive 
much information from them ; indeed, even when read 
and thought to be understood, they ate more likely 
to mislead than not, for in India the officers of the 
Public Works Department are as fond of “ estimating,” 
as our Transatlantic cousins are of “ calculating.” 
The fact is that, however great may have been the 
wishes of Government to perform their duty in this 
matter, the results have fallen lamentably short of the 
requirements of the case ; and in reply to the question, 
** How have those duties been performed by Govern- 
“ment?” the journal to which we have above re- 
ferred, not very courteously replies, ‘ By every kind 
“of passive stupidity, weakness, and inefficiency of 
“which they could possibly have been capable.” 
Those who had sufficient interest in this matter, and 
remember the results of the “‘ Transit Grievance In- 
“ quiry,” will bear in mind how the railway company 
played fast and loose with the merchants, until they 
united in a loud and indignant protest against the 
usage which tliey had received ; how it came to light 
that the railway authorities were doing everything to 
discourage the general traffic by giving a secret mono- 
poly to one association ; and how, as the consequence 
of this exposure, the railway company was permitted 
by the Government to impose an almost, if not a quite, 
prohibitory rate on cotton to raise the rate of con- 
veyance, and insist on laws of measurement of their 
own creation, which involved quite a prohibitory rate 
of carriage. 

The result of all this has been that Indian cotton 
this year is down to a price in the producers’ dis- 
tricts almost as low as it was before the American 
war. The poor cultivators who, at the instance of 
Government, devoted their land and labour to its 
cultivation are disgusted, disappointed, and, in 
some instances, almost impoverished. Consequently 
they have, in too many instances, decided to abandon 





the cultivation of cotton, and reserve their land and 
labour for the growth of cereals, which will fetch, 
under the existing circumstances of cotton-cultivation, 
a readier and more remunerative price in the local 
markets. Besides this, immense quantities of cotton 
are now lying uncarted, uncleaned, and unpicked in 
the villages. The future results of all this must be 
that the interests of Indian cotton have received a 
heavy blow and great discouragement, from which it 
can only gradually recover, and that a splendid 
opportunity for advancing the material prosperity of 
the country has been seriously endangered, if not alto- 
gether lost. 

Mr. Rivett-Carnac, the cotton commissioner in the 
Central Provinces, lately held a meeting on the cotton- 
ground at Colaba to discuss with the native dealers 
the important question of half pressing cotton up- 
country. By thus reducing the bulk to be conveyed, 
a larger quantity can be carried in the same number 
of railway trucks. This is, at the present time, a 
matter of considerable importance, when the block in 
the cotton traffic at all the more distant stations of the 
north-east line of the Great India Peninsular Railway 
is such that tens of thousands of bulky dokras of 
cotton are waiting for transit, which the company 
with its deficient arrangements is unable to provide. 








PORT CANNING. 


On alighting from the carriages of the Calcutta and 
South Eastern Railway, the first point of interest is 
the railway company’s jetty—a handsome cylinder- 
pile pier—which is situated immediately opposite, and 
is, in fact, part of the station. This jetty can ac- 
commodate vessels of 1000 tons burden alongside, for 
the purposes of loading and unloading, and with its 
several conveniences, such as a tramway, steam crane, 
&c., is really of great value and importance to the 
place. This construction, though costly, well repays 
the company by the facilities it affords for the rapid 
discharge and quick loading of cargo; it has been un- 
fortunately damaged by a small landship, owing, it is 
said, to a want of ballast thrown down for the protec- 
tion of the bank after sinking the cylinders. In ad- 
dition to this there are, however, several other jetties, 
the property of the Port Canning Company, which 
have been erected along the greater part of the strand, 
with handsome and spacious warehouses in the rear of 
each, and a tramway connects the whole with the South 
Eastern and Eastern Bengal Railways, so that the 
railway trucks are loaded and discharged at the ship’s 
side or at the warehouses at the extremity of the 
strand. Beyond the maidan on the Biddadhurree is 
the rice-husking mill, the property of the Canning 
Company ; it has been constructed on that site so as 
to be in the direct line along which the country boats 
travel in bringing the produce to the metropolitan 
market from the eastern districts. The machinery for 
this mill was expected from England daily, and has 
doubtless ere this time arrived there ; the first story of 
the building is completed, awaiting its arrival. ‘This 
mill is adapted to turn out either clean or cargo rice 
at the rate of 500 tous. Immediately opposite the 
mill is a handsome jetty. Leaving the mill, the next 
work demanding attention is the dock for countr 
craft, not yet completed, but which, when finished. 
will afford accommodation for about 2000 boats. ‘The 
number of boats passing is about 30,000 a month, of 
all sizes. Proceeding thence, we come to the drainage 
out-fall work constructed by the municipality. In 
the principal streets of the town are several handsome 
houses erected, and the principal bazaar is a large 
permanent range of buildings. There is also an hotel 
consisting of a handsome pile of buildings, and which 
it was expected would be opened last month (Febru- 
ary), a kutcherry, dak bungalow, &c., besides the 
barracks and offices of the Port Canning Company. 

The Canning Company have now something like 
20,000 people in their zemindary property ; the town 
itself has a population of about 6000. It is gratifying 
to learn from the health officer that the recent drainage 
works, together with the sanitary measures introduced 
by the municipality, have so far been crowned with 
success, as to i him to show a trifling sick list of 
only six persons. When it is considered that, only 
three short years ago, what is now Port Canning was 
little better than a jungle, one is struck with the rapid 
progress made in forming this auxiliary port, and clear- 
ing and tracing the extensive zemindary. The Can- 
ning Company may well boast of having achieved this ; 
and the shareholders may fairly congratulate the direc- 
tors on the success which has attended their efforts to 
bring about such a favourable result. 





346 


ENGINEERING. 


[Aprin 12, 1867. 





PRIVATE ENTERPRISE IN INDIA. 


Ln a recent article, headed “‘ England and Russia in 
the East,” we endeavoured to point out the urgent im- 
portance of encouraging British colonisation in India. 
t cannot be denied that the advances of Russia in the 
East are constantly bringing that Power in closer 
proximity to our own possessions. Indeed, the Russian 
papers are now actually speculating on the probability 
of aconterminous Russian and English frontier, and 
this, we believe, constituted the substance of one of 
the day-dreams of the Emperor Nicholas. That point, 
however, once gained, it would but be reasonable to 
establish a firm and solid barrier to our Eastern posses- 
sions, which should be sufficiently imposing to check 
any desire for further advance on the part of our rival, 
and, as we have before pointed out, this might best be 
effected by an earnest encouragement on the part of 
the Indian Government of the settlement of Europeans 
in India. But what inducement is there at the present 
time for men to leave their homes for the purpose of 
embarking in such a speculation, and what prospect is 
there held out to those who do so determine to seek 
their fortunes in cultivating the fertile plains which are 
to be found amongst the mountain ranges of India? 
Before embarking upon any such enterprise, it will 
naturally be inquired, what success has attended the 
efforts of previous settlers, and what encouragement is 
there for others to follow in their wake? And, in 
reply, we would point to the following facts, which too 
truly represent the fate of those who, serving as they 
have been the best interests of the Indian Government, 
have nevertheless been left to their fate, and permitted | 
to share the lot of those whom reckless and dishonest | 
speculation is sure, sooner or later, to bring to an un- 
propitious end. The subjoined statements have been 
wrominently brought to notice by the local press in | 
Salle ond we cannot better fulfil our duty than by | 
giving them increased publicity in this country by 
transterring them to our own columns. It is, indeed, 
hoping against hope that the Government of India will 
ever heartily and sincerely hold out the hand of en 
couragement to European enterprise. It appears to 





pursue one general policy of discouragement, though | 
the mode of carrying it out differs in different localities, | 
and in some districts the attempts of Europeans to 
redeem the extensive wastes by a useful and profitable 
cultivation have met with greater obstacles on the 
part of Government than in others. The same obstruc- 


| 
| 


tions do not, however, appear to be placed in the way | 
of those who assist in the development of the resources 

of the empire by means of capital, on which a certain | 
rate of interest is guaranteed by the Government, as in 
such cases the imperial interests are too direct to admit 
of even the possibility of being overlooked, whilst the 
narrow-minded policy that has ever characterised our | 
Indian rulers is too blind for the perception of such a | 
thing as indirect interests. 

Nearly six years have now passed away since Lord 
Canning, in his celebrated resolution of October 1861, 
announced to the world the policy by which his Govern- 
ment would be guided. The purpose was to throw 
open the waste lands of India to English settlers, and 
to enable them to become proprictors in fee simple, 
and at a cheap rate. His object was to people the 
waste lands of India with a respectable class of English 
settlers, and to encourage them in every way to prosper 
intheirundertakings. He argued—as we have alsourged 
—that such a body of English settlers peopling the 
waste lands, extending from the Indus to the frontiers 
of Burmah, would give such strength to the Govern- 
ment of India as to enable it in time to dispense safely 
with a large portion of the British army. Lands pro- 
ducing nothing to the imperial treasury, and which 
had been untouched for centuries by the natives, would 
be brought into cultivation; capital would be at- 
tracted from England; products of national import- 
ance, such as tea, coffee, and chinchona, would be ex- 
tracted from the soil; and the people of India would 
be led, in process of time, to follow in the wake of the 
English settlers, and dedicate themselves to the culti- 
vation of articles hitherto unknown in their country. 
Thus would the land become more prosperous, and the 
people consequently more peaceably disposed ; their in- | 
creased wealth would have enabled them more readily 
to submit to taxation, and in this manner would a por- 
tion of the increased wealth of the land find its way | 
into the imperial exchequer. 

The resolution was enthusiastically received and 
responded to by the British public both in India and 
at home. Applications for Yand were made in the 
Kangra valley, Kumaon, Oudh, Darjeeling, Assam, 
Cachar, &c. ‘I'ea companies were formed, and capital 
began to flow in freely from England, and the noble 








Cumberland Works, Millwall, made some time since by Messrs. 
Francis Berry and Co., of Sowerby-bridge, has a steel cylinder 
hooped with wrought iron. 
worked at a pressure of 4 tons per square inch, or nearly aaa 

‘ 





successful. But this dream has been rudely dispelled. 
A more short-sighted policy found fayour in the eyes 
of the presiding statesman at Westminster, which was 
carried out with unrelenting severity by the old civilian 
element in India, and the great resolution was annulled. 
Taking advantage of the spirit of speculation, and of 
the impulsive movement to obtain lands created by the 
resolution, the Government, instead of selling the lands 
at a fixed rate, put them up to public auction. Instead 
of 2 rupees § annas (5s.) an acre, 10, 20, 30, and even 
40 rupees per acre were paid, and interest at 10. per 
cent. was charged on arrears. Still the public, once 
embarked on the enterprise, pursued it with that per- 
severing determination which has marked the character 
of the Anglo-Saxon from all time. New obstacles, 
however, were thrown in their way. Acts were 
passed by the local Governments interfering in every 
way with the operations of the settlers, and officers 
were appointed who carried out the provisions of the 
Acts with reckless severity, and even in some cases 
went beyond them. The complaints of the settlers, 
their ery for help, were listened to with the same calm 
indifference which has recently suffered a million of 
human beings to perish before it could be roused to 
action. And what is the spectacle we now behold? 
After four years of desperate struggle, company after 
company is collapsing ; settlers, after expending money, 
time, health, and energies in the rugged and unhealthy 
wastes of India, are sullenly retiring from the scene 
of their labours to find, many of them, an asylum in 
the common jails of the capital, whilst the gain 
to Government has been a few lakhs of rupees 
gathered from the first instalments of sales of 
lands, and the lands again thrown upon its 
hands. Such has been the result of the reversal of 
the policy of Lord Canning, and the hostile action of 
the local Government; and such is the prospect at 
present held out to future settlers. But the culti- 
vators of these formerly waste lands are not the only 
promoters of European enterprise in India whom lack 
of encouragement from the local Government is cal- 
culated gradually to drive from India. In the year 
1865 the planters of the district of Mysore represented 
that the rate of excise on coffee exported thence was 
highly unfavourable to the coffee-growers, as compared 
with that imposed on their immediate neighbours in 
the Madras Presidency and Coorg. The rate charged 
was four annas per maund, equal to a tax of six 
rupees per acre, whilst the tax on the planters in 
Madras and Coorg was, at the highest, only two 
rupees per acre; and the Mysore planters suggested 
that they ought to be placed in a similar position, and 
charged at the same rate of two rupees. It appears, 
however, that there is a native branch of this trade as 
well as an European, and that the systems under 
which they are carried on are totally different. The 
European, as might be expected, has a regularly esta- 
blished plantation; but the natives have a peculiar 
forest tenancy, of which they have taken advantage to 
crow coffee, almost in a wild state, in such places as 
would suit the plant, and thus, for the sake of an 
almost insignificant revenue, an ignorant and almost | 
natural system of cultivation is encouraged instead of | 
the best. ‘The Government itself admits that the 
forest lands available for coffee plantation are getting 
exhausted, yet it still fosters the native growth against | 
the European. The revenue derived in a few years | 
from well-cleared estates would much more than re- | 
place that now raised from the native growth of coffee, | 
and would enable the authorities to put an end to the 
abuse of the forest tenancy which has thus gradually | 
crept in. But this, it would appear, is beyond official | 
-onception ; and as it was with indigo, as it is with | 
tea, so it is with coffee, and so it will be, in fact, with | 
every other attempt to introduce European enterprise | 
and capital into India. 

In the face of the above facts can it be wondered at | 
that there is a reluctance to embark capital on enter- | 
prises in India, excepting under a guarantee of in-} 
terest from the State? But the power toextend such | 
guarantees has a limit. The injury hitherto inflicted 
on British enterprise in India is very serious; and can | 
only be repaired by a speedy reversal of the policy | 
which has caused it. A grasping ruler can never hope 
to be either prosperous or wealthy; whereas, through- 
out the world, liberal and enlightened Governments | 
have ever tended most to the encouragement of 
industry, prosperity, and peace. 
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THE GANGES CANAL. 


Tne new irrigation department receatly established 
by the Government of India need not hesitate long 
before commencing active operations. ‘I'he records of 
the several governments and administrations contain a 
mass of most valuable information on the subject of 
irrigation schemes within their respective territories, 
and we should think that probably one of the first 
operations of the new department will be to seek out 
and investigate those several projects, before finally 
deciding on what new works they will commence. In 
the mean time, however, there is a deal to be done in 
connexion with existing canals, and, as we learn from 
the Friend of India, the preparations for Major 
Crofton’s remodelling works for the Ganges Canal 
have already been commenced. ‘The experience of the 
current season has, however, led to the conclusion 
that these works—estimated to cost 454 lakhs of 
rupees, including compensation for closing the canal 
during a whole season—will only be required partially, 
and to the extent of a moderate expenditure ; and that 
there will not be enough water remaining in the 
Ganges to justify the execution of Sir Arthur Cotton’s 
project, which, it will be remembered, consists in the 
construction of a new canal head below the confluence 
of the Solani river at Sookertal, and the cutting of a 
channel from that point to meet the main canal, at an 
estimated cost of over 112 lakhs of rupees. The 
Ganges is this year so low as to supply only 5250 
cubic feet of water a second at Hurdwar, all of which, 
excepting what escapes by leakage, the canal receives. 
Including the leakage at Hurdwar, the supply at 
Sookertal is only 2300 cubic feet per second. This 
would seem to be fatal to Sir Arthur Cotton’s project 
as a substitute for the remodelling, even if its cost be 
reduced, as it ought to be according to Colonel Run- 
dall’s estimate, to 98 lakhs of rupees. Colonel Dyas, 
the head of the Ganges Canal, is willing to carry out 
Major Crofton’s works gradually without closing the 
canal longer than at present, which would reduce 
the cost to less than 30 lakhs of rupees. It is con- 
sidered by some that, in itself, Sir A. Cotton’s project 
is a good one, if water enough can be obtained at 
Sookertal, and that it might be carried out as an in- 
dependent work at some future time. But since many 
of the remodelling works in the present canal must 
be undertaken in any case, and one-third of the 
existing supply of the canal has to be utilised until 
the cubic foot per second waters 210 acres instead 
of 140 acres as now, and since the works can be 
done without closing the canal, and at one-third of 
the expenditure on Sir A. Cotton’s project, Major 
Crofton’s modified plans should be carried out at 
once. Mr. Sibley’s project, or rather his modification 
of Major Crofton’s original proposal, for supplying 
more water to the Ganges Canal by a dam and canal 
from the Jumna, might also, perhaps, hereafter be 
undertaken separately as a remunerative work. Thus, 
ultimately, would the whole dry-season supply of both 
the Ganges and Jumna be utilised for the irrigation of 
that Doab, which has, thrice in a century, been deso- 
lated by famine, and, notwithstanding our benevolent 


‘rule, has decreased in population in the last twelve 
| years. 


By at once carrying out the remodelling works 
from current revenue, and the Jumna project from 
loans, and postponing the Sookertal scheme, as well as 
a permanent bes at Hurdwar, till more important 
works are completed, the views of all the engineering 
authorities will be carried out except in one particular. 
The Bengal or, as it may be termed, head-water school 
of engineers stand on the axiom that, in Northern 
India at least, it is useless to construct canals to carry 
more than the minimum cold-season supply of water 
in the river of an average season. The Madras or 
delta school lay it down as a cardinal priuciple that 
the minimum supply of the rainy season should be 
used. It is sesnile that Colonel Strachey may be able 
to reconcile views so opposite, after his personal in- 
vestigations ; but as the minimum supply of water in 
the Ganges at Hurdwar does not exceed 5700 cubic 
feet per second, it seems useless to spend money in 
making the canal carry 7000 cubic feet. At present 
it carries 5100 cubic feet. The practical result is 
likely to be that Government will no longer hesitate to 
spend a third of a million sterling on a magnificent 
undertaking, which will cost three millions before its 
completion; that directions will be given for the. pre- 
yaration of a project for the new Jumna Canal below 
Delhi that the plans at least for a permanent dam at 
Hurdwar will be completed; that detailed projects 
will be prepared for remodelling the Cawnpore and 
Etawah branches according to the committee’s report, 
and that the extension of the system of distributory 
channels will now proceed as rapidly as possible. 
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RECENT PATENTS. 


Tae following specifications of completed patents 
are all dated within the past year; and the year 1866 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 1900, 8d.) Moses Bayliss, of Wolverhampton, 
takes a patent for machinery for “heading” bolts or 
spikes. The pieces of iron rod of which the bolts or 
spikes are to be formed are placed in boxes or sockets 
carried by arevolving table, which has an intermittent 
motion given to it, so as to bring the rods success- 
ively under the influence of three “heading” or 
“dumping ” dies, which move simultaneously. The 
rods are supported in their sockets by sliding pistons, 
or, as these are commonly called, “ pimplers,” which 
are acted upon by fixed inclines beneath the revolving 
table, so that they cause the rods to project above the 
sockets as they are brought under the action of the 
dumping dies, and finally eject the spikes or bolts 
when the heads are completed. The first dumping die 
is intended to “upset” the bolts, whilst the second 
partially forms the head, and the third completes it. 

(No. 1901, 10d.) Robert Newton, of Keighley, 
patents an arrangement of smoke-consuming appara- 
tus for steam boilers, this consisting of a perforated 
brick arch placed in the furnace just within the fire- 
door, the arch being furnished with air-tubes, which 
project a short distance into the furnace, and are 
— with air by branch pipes leading to an 
ordinary fan. 

(No. 1902, 10d.) John Saunders and Joseph Piper, 
of Kidderminster, patent improvements in the methods 
of manufacturing tin and terne plates. The plates, when 
removed from the last or white pickling, are passed 
between rollers covered with vulcanised india-rubber, 
these rollers being, by preference, fed from below, so 
that the moisture may drain off the plates. Being thus 
dried, the plates are introduced into grease at a high 
temperature, say from 450° to 560°, the grease-pot or 
“tinman’s hole” being heated by the direct action of 
a fire, instead of by heat communicated from the pot 
containing melted tin as usual. After immersion in 
the grease-pot, the plates are dipped in a pot contain- 
ing melted tin or terne metal, this being kept at a 
temperature of from 500° to 600°. 

(No. 1903, 1s.) Robert Mitchell, of Wolverhampton, 
patents an arrangement of forging machinery for finish- 
ing forged “tees,” “elbows,” “bends,” and other 
pipe fittings, this consisting of a series of swages or 
dies, each made to embrace a portion of the circum- 
ference of the article operated on, and actuated by 
steam pistons and other means. 

(No. 1916, 10d.) J. H. Johnson, of 47, Lincoln’s-inn- 
fields, patents, as the agent of William McMonnies, 
of New York, a form of grate bars for furnaces, &c. 
This grate bar is solid at its upper surfaces which may 
be of any desired form; but it has on its under 
surface two thin and deep webs with an air space 
between them, this air space extending the whole length 
of the bar, and being open to the ashpit at the under 
side, whilst at the top it is closed by the solid top of 
the bar. The thin webs are perforated near the top of 
the air space, the object proposed being to cause a 
current of air to pass through the latter, and thus keep 
the bar cool. 

(No. 1927, 1s. 4d.) Henry Prince, of Manchester, 
takes a patent for what he terms a “motive power 
engine.” This consists of a wheel intended to revolve 
vertically in a tank containing water, this wheel, which 
is almost submerged, carrying at it circumference a 
number of air-bags, each with a weight attached, these 
being so arranged that when the bags are on one side of 
the vertical line passing through the centre of the 
wheel the weights tend to expand them, and when on 
the other side to compress ry Each pair of bags 
on opposite sides of the wheel are connected by a tube, 
and it is supposed by tlie patentee that the bags on 
one side of the wheel, being charged with air, will rise 
through the water by their flotation, and that, as each 
successively arrives at the top, that it will be compressed 
by its weight, and the air forced from it into the bag 
at the bottom of the wheel, and the motion of the 
latter thus kept up! 

(No. 1935, 10d.) Josiah Vavasseur, of Southwark, 
patents an arrangement of compressors for checking 
the recoil of large guns. According to this plan, a 
screw of coarse pitch is placed between the slides on 
which the gun-carriage runs back, this screw having 
fitted to it a nut attached to the gun-carriage. At one 
end of the screw is placed a friction cone, or dise fric- 
tion clutch of the kind used by Ericsson, and by means 
of this a frictional resistance can be opposed to the 
rotation of the screw, the degree of resistance opposed 
to the recoil of the gun depending upon the pitch of 


the screw and. the resistance opposed to the latter’s 
rotation conjointly. 

(No. 1938, 4d.) W. E. Newton, of 66, Chancery- 
lane, patents, as the agent of Elliot Savage, of West 
Meriden, U.S., methods of hardening iron, and coating 
and tempering iron,and steel. According to this plan, 
the iron to be hardened or converted at the surface 
into steel is submerged, for from two to four hours, 
in a bath of melted cyanide of potassium, maintained 
at a temperature of from 500° to 800°, according to 
the degree of hardness tobe given. It is then plunged 
in a cooling bath formed of a nearly saturated solution 
of cyanide of potassium in water; or, if it be desired 
to coat the iron with silver, a quantity of some salt of 
silver, such as the chloride, is added, so as to bring up 
the strength ofthe bath to about 10° Beaume. Methods 
of coating the iron with other metals than silver are 
also included in the patent. 

(No. 1941, 8d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, Bayswater, patents, as the agent of 
Henry Petitpierre, of Batignolles, the application to a 
steam-boiler of a superheater consisting of a casting 
placed above the grate-bars, and connected with the 
steam space by a pipe, so that the steam passes through 
it on its way to the engine to be driven. The patentee 
treats the superheater as if it were a thing previously 
unknown, and claims, amongst other things, a saving 
of 50 per cent. of fuel and the almost entire consump- 
tion of smoke. 

(No. 1948, 1s. 2d.) Edward Hammond Bentall, of 
Heybridge, near Maldon, patents a machine for 
sharpening circular and other saws. ‘lhe emery wheel 
by which the sharpening is performed is carried by a 
slide on the top of a pillar, to the front of which the 
saw is fixed, arrangements being provided for so adjust- 
ing the position of the saw and emery wheel that the 
teeth may be cut to any desired skew or bevel. 

(No. 1951, 10d.) William Scaton, of Glanton-villa, 
Sydenham-rise, patents methods of constructing per- 
manent way, these embracing a form of fish-joint, in 
which the rails are connected by a piece of iron or key 
let into their abutting ends, and kept in its place by 
side plates; a method of fastening chairs to the 
sleepers by bolts or trenails entering the latter at an 
angle of about 45°; the introduction between the 
chair and sleeper of a piece of wood to prevent the 
former cutting into the latter; and several forms of 
chairs, &e. 

(No. 1952, 1s. 2d.) William Stroudley, of Inver- 
ness, patents a simple and effective method of locking 
facing points or switches. The ends of the switch 
rails, when in the proper position, are securely held by 
slides fitted to the lower flange of the fixed rails, these 
slides being moved by the same lever which works the 
distant signal, so that, unless the points be right, the 
signal cannot be lowered. We shall illustrate this 
arrangement next week. 

(No. 1955.) C. D. Abel, of 20, Southampton- 
buildings, patents, as the agent of Michel Hervier and 
Léon Guizot, of Paris, an apparatus for regulating the 
supply of water to steam boilers. According to one 
plan proposed, the feed-pipe is led through the top of 
the boiler, and terminates beiow the water-line in two 
parallel branches, closed at their lower ends. The 
inner sides of the fork thus formed are flat, and each 
branch has an opening formed in it, these openings 
being opposite each other. A slide is arranged to 
work in the fork, this slide being connected to a float, 
and uncovering the openings just mentioned more or 
less, according to the height of the water in the boiler. 

(No. 1957, 1s.) John Phillips Smith, of Hereford, 
patents the form of traction and steam-ploughing 
engine which we illustrated and described at page 228 
of the present volume of this journal. 

(No. 1963, 2s.) John McKenzie, Thomas Clunes, 
and Walter Holland, of the Vulean Ironworks, Wor- 
cester, patent apparatus for working railway points 
and signals. This patent includes a system of locking 
point and signal levers, as well as methods of compen 
sating for the expansion or stretching of the rods or 
wires employed to work distant points and signals ; 
and an indicator for showing whether the points are 
perfectly closed. The arrangements employed, how- 
ever, could scarcely be explained without reference to 
drawings. 

(No. 1968, 1s. 2d.) John Addison Birkbeck, of 
Chesterfield, takes a patent for coal-washing apparatus. 
The rough coal to be washed is led by a hopper into 
the well of an elevator, by which latter it is raised to 
a spout, which delivers it into a revolving cylindrical 
screen, pierced with round or square holes, The 
lumps which do not pass through the screen are sub- 
jected to the action of a pair of crushing rolls, and 





then again passed through the apparatus, whilst those 


passing through the perforations are conveyed to the 
washing vessels, these latter being supported on stan- 
dards, so that a truck or wagon can be brought beneath 
them. The washing vessels are tanks, each furnished 
with a false bottom or grating, on which the materials 
to be washed are placed, and the water contained in 
each tank is caused to have a pulsatory flow up through 
the grating by means of a piston working in a cylinder 
connected with the lower part of the tank. This 
action causes the materials on the false bottom to 
arrange themselves in the order of their specific gravity, 
the lighter portions, such as coal, being carried up- 
wards by the stream of water, and being assisted by 
rotary scrapers to pass over one side of the tank, which 
is made lower than the others. 

(No. 1970, 4d.) John James Bodmer, of Newport, 
Monmouthshire, patents various methods of making 
cements, concretes, and artificial stones from admix- 
tures of furnace slags or scoria and slaked or un- 
slaked lime, with or without alumina. he patent also 
includes treating the slag with acids—by preference, 
sulphuric acid—in order to reduce it to a gelatinous 
mass, to be used for indurating natural or artificial 
stone. 

(No. 1971, 10d.) George T. Bousfield, of Lough- 
borough-park, Brixton, patents, as the agent of Louis 
Elsberg, of New York, machinery for manufacturing 
fuel from peat by subjecting it to the combined action 
of heat and moisture, and then to considerable pressure. 
‘The dried peat is placed in a steaming-chamber, where 
it is moistened so that it will just cohere in the hand, 
its temperature being at the same time raised to about 
100° Fahr., and it is then subjected to a pressure of 
about 4 tons per square inch. 

(No. 1977, 8d.) Edwin Isaac Billing, of Hands- 
worth, patents making safes with two spherical or 
cylindrical shells, the one revolving inside the other. 
Kach shell is provided with a circular door secured by 
a lock, and arrangements are provided for turning the 
inner shell, so that its door can be removed from or 
brought opposite to the door of the outer shell, as 
desired. 

(No. 1980, 1s. 4d.) Joseph Sawyer, of Forston- 
street, and Frederick Bauman, of Oakley-square, patent 
machinery for manufacturing pope pulp from wood. 
According to this plan, the timber is placed upon a 
reciprocating table and cut into fine shreds by beng 
passed under cutter plates, having their edges formed 
into diamond points. 

(No. 1982, 6d.) John Robinson, of the Atlas Works, 
Manchester, patents some improvements in the details 
of Seller’s self-adjusting injectors, the object being to 
enable the injectors to raise their supply water and 
increase the range within which their delivery ean be 
varied. 

(No. 1983, 10d.) George Henry Couch, of Croy- 
don, patents a tenoning and shouldering machine, in 
which the wood to ‘be operated upon is fixed toa 
stationary horizontal table, and is acted upon on 
either side by a pair of saws and planes carried by a 
pair of frames, which have a vertical motion given to 
them, and which are adjustable to any required dis- 
tance apart. 

(No. 1984, 10d.) John Parry, of Llanberis, and 
Richard Morris, of Cwm-y-glo, patent machinery for 
sharpening saws by means of a reciprocating file or 
cutter. 

(No. 1985, 8d.) W.E. Newton, of 66, Chancery- 
lane, patents, as the agents of Clark Fisher, of Trenton, 
U.S., the use of a jet of compressed air for increasing 
the draught in chimneys. ‘This is not new. 

(No. 1986, 10d.) Samuel Chatwood, of Bolton-le- 
Moors, and John Sturgeon and Thomas Sturgeon, of 
Burley, near Leeds, patent the steam “ olivers,” which 
we illustrated and described at page 78 of the present 
volume of this journal. 

(No. 1992, 1s. 4d.) William Furness, of Borough- 
road, and William Bray, of Croydon, patent a file- 
cutting machine, which could scarcely be described 
without reference to drawings. 


Cost oF DREDGING oN THE TynE.—The greatest depth 
dredged in with the Tyne machinery is 36ft. The smallest 
Tyne dredger will dredge in 16 to 18 ft. ‘The nominal power of 
the six Tyne dredgers is 250 horse power, and they will work to 
about 450 indicated. During 1864 these machines raised from 
the bed of the river, and placed in barges alongside of them, 
4,180,035 tons, at a total expense, exclusive of interest and de- 
preciation, of 32,0951, or at the rate of fully 13d. per ton. The 
cost of disposing of the dredgings varies according to the mode 
in which the work is performed. Last year this cost on the 
Tyne works was, exclusive of interest and depreciation of. plant, 
28,7401. or barely 1jd. per ton, making the total average cost 
of the dredgings to be 34d, per ton; and, if interest and depre- 
ciation be added to the working expenses at the rate of 10 per 
cent. on the valne of the plant, it will be about 14d. per ton, 





making the total cost about 5d. per ton. 
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THE TELEGRAPH IN INDIA. 


We have had occasion, more than once, to comment 
on the shortcomings of the Indian Telegraph Depart- 
ment, and more especially of the Indo-European 
service ; but when information is obtained calculated 
to clear that department from even a portion of the 
stigma which it is feared, at present, too generally at- 
taches to it, we are only too happy to give it publicity. 

The Englishman has apparently constituted itself the 
champion of the Indian Telegraph Department, and 
we give, quantum valeat, the following extract from 
its pages. 
Next to the post office, the best abused department 
in India is, of course, the telegraph. A long infliction 
of unintelligible messages has educated the public into 
the belief that the Indian lines are the worst managed 
and the most untrustworthy in the world. We are 
glad to find that the department is sensible of its 
wrong doings, and is making strenuous efforts to clear 
itself of the stain of being either unable or unwilling 
to do what it professes to do. The institution of a 
Check Office, in which all messages are compared, 
and which, in the regular nature of work, pounces on 
a careless signaller, even although the public may be 
ignorant of his misdeeds, has, naturally enough, had a 
very great and most beneficial effect on all the subordi- 
nates. This department has just discovered that, for 
all India, during the month of December, no less than 
774 messages were bungled by the signallers—quite 
enough to give rise to a very formidable amount of 
fault-finding. But, to judge of the real working of 
the department, this number must be compared with 
the total of the messages sent over the various lines. 
During December the department conveyed no less 
than 29,968 messages, and of this immense number 
774 only were bungled, and of these again only 132 in 
such a way as to affect the original meaning of the 
messages. We thus see that the total error in the 
transmission of the messages for the month was 24 

r cent., whilst the serious errors committed were 
ess than } per cent. This is a result of which 
Sectenent Delenel Glover may feel proud, consider- 
ing that the working of the Check Office in no way 
depends on the complaints of the public. 

Turning to the Indo-European messages, we find 
that there were, during the month, a total of 1978, 
namely, 1014 from India to Europe and 964 from 
Europe to India. Of these messages only 133 were 
in any way blundered on the Indian lines, whilst only 
22 were found to contain serious errors. This, of 
course, does not include errors made beyond Kur- 
rachee. In the Indo-European messages, then, we 
find that the trivial errors amounted to less than 8 per 
cent., whilst the serious errors were about 1} per cent. 
It is anticipated that in the course of a few months the 
direct line will be completed from Kurrachee to the 
Presidency, when it is hoped that, with direct commu- 
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nication between the termini of the Indian branch of 
the Indo-European line, no mistakes will occur except 
those for which the signallers beyond Kurrachee are 
responsible. 

As far as we are aware, there can be no reason why 
the Indo-European messages should be more bungled 
in transit on the Indian telegraph lines than are the 
purely Indian messages; but when we find that the 
respective numbers of errors between the two are as 
8 to 24 per cent., and the serious errors as 14 to ¢ per 
cent., there would appear to be room for further ex- 
planation as to why the Indo-European messages, in 
passing along the Indian lines, should be nearly four 
times as faulty as other messages. The existence of 8 
per cent. of errors would, of itself, imply an inefficient 
staff; and it cannot be denied that there is still room 
for much improvement. This, perhaps, cannot wholly 
be expected from improved organization or better 
discipline in the department itself, but we must rather 
look for improvements in the transmitting instruments, 
and probably for the introduction of some purely 
automatic printing telegraph, before the existing 
errors in transmission can be reasonably expected 
wholly to disappear. When the correct transmission 
of messages is thus no longer dependent on an expert 
signaller, it will probably be found much more easy to 
recruit the ranks of the department than at present, as 
a lower qualification will then be sufficient for the 
performance of the necessary duties ; and when with 
this is coupled a less liability to error, securing thus, 
at the same time, a saving of expense and increased 
efficiency, the necessity of some such improvement 
upon the present system will no longer remain doubt- 
ful. We lick forward to the time when, not only in 
India, but wherever telegraphs exist, the present key 
manipulation and conventional signs will give place to 
a system more in keeping with the necessities of the 
present age. 

ENGINE FACTORIES IN AMERICA. 

WE are oecasionally asked by correspondents to supply them 
with the names and addresses of the marine engine and locomo- 
tive factories in America, and we give herewith a list of the 
principal establishments. 

In New York city the prineipal marine engine factories are 
the Novelty Works, the Etna Works of Messrs. John Roach 
and Son, the Morgan Works, and the Dry Dock Ironworks. 
In Philadelphia, Pennsylvania, are the works of Messrs. Neafey, 
Levy and Co., Merrick and Sons, and of I. P. Morris and Co., all 
makers of marine as well as of other classes of engines. Reaney, 
Son, and Archbold, at Chester, near Philadelphia, are also 
marine engineers. In Boston, Massachusetts, are the works of 
Mr. Harrison Loring and of McKay and Aldus. Some of the 
other establishments which we are about to name also make 
marine engines. 

Of locomotive factories there are many in the States. The 
leading establishments are at Paterson, New Jersey, and in 
Philadelphia. At Paterson are the Rogers Locomotive Works, 
of which Wm. S. Hudson is the engineer; the Danforth Loco- 
motive Works, John Cooke manager; and the Grant Locomo- 
tive Works, W. W. Fairbanks manager. These three establish- 





> 60 


ments have made, collectively, upwards of 2000 locomotives. 
The large works of Messrs. M. W. Baldwin and Co., are in 
Philadelphia; and even going further south. there are the 
locomotive factories of Hayward, Bartlett and Co., and of 
Messrs. Denmead and Sons, at Baltimore. In Boston, Massa- 
chusetts, are the locomotive works of Hinkley, Williams and 
Co., and of McKay and Aldus, At Taunton, Massachusetts, 
are the works of the Taunton Locomotive Company and of 
William Mason. At Portland, Maine, the Portland Company 
build locomotives, land and marine engines, and other work. 
The Manchester Locomotive Works and the Amoskeag Com- 
pany, at Manchester, New Hampshire, continue, we believe, to 
make locomotives. There are the Rhode Island Locomotive 
Works, at Providence, Rhode Island ; the Schenectady Works, at 
Schenectady, New York; and Robert Moore and Sons’ Works at 
Cincinnati, Ohio. There may be a few other locomotive 
establishments scattered throughout the country, but these are 
the principal. Of other large engineering and mechanical 
establishments there are the Lowell Machine Shop, at Lowell, 
Massachusetts; the Corliss Steam Engine Works, at Providence, 
Rhode Island; the Woodruff and Beach Company, of Hartford, 
Connecticut, &c. 
NOTES FROM INDIA. 

THE increase of area under cotton-cultivation in the Bombay 
Presidency is about 268,000 acres, with an estimated increase 
in crop of 40,000 candies, representing an export value over last 
year of 1,000,000/. 

It is stated that the Great Indian Peninsula Railway is now 
desirous of changing the site of its terminus from Moody Bay to 
Boree Bunder, the reason assigned being that it could be em- 
ployed for goods and passengers instead of for passengers only. 

The chief engineer of the East India Railway confidently pro- 
mises the opening of the line to Jubbulpore on the Ist June next. 
The fencing will not be complete, but the engines will be = 
vided with cow-catchers, and one train a day will run. There 
may be a partial opening to Jokehi before that date. There will 
then be only 186 iniles of road journey between Jubbulpore and 
Nagpore, and the mails, even during the rainy season, should 

ss from coast to coast in 3§ days. 

The special train from Bombay to Nagpore, on the opening 
of the line, didthe whole distance of 520 miles in twenty-four 
hours. A model sleeping-carriage, for twelve bachelors, had 
been sent out from England, and was used on this occasion. 
The special correspondent of the Bombay Gazette is enthusiastic 
in its praise. Closets and a tender for servants and baggage 
are attached. Carriages like those used on the East India line, 
with four berths in each compartment, ‘have been ordered for 
ladies. Such accommodation will be indispensable in the three 
days’ journey between Calcutta and Bombay. 

The Director-in-Chief of the Indo-European Telegraph 
declares that the real cause of delay in the transmission of 
Indian telegrams does not rest so much with the defective work- 
ing of the Asiatic lines as in the European system. Direct 
Government interference is only exercised east of Constantinople. 
Thus: for 1800 miles of line in Asiatic Turkey, under conven- 
tion with the Ottoman Government; for 1200 miles by sea 
under the immediate control of British officials. The average 
time of despatch of 731 messages to India, from Constantinople, 





in July last, was only three hours. No less than 50 per cent. 
of the whole number of m despatched from a 
over the 


tinople in July, August, and September last passed 
ontiee extent of Asiatic Turkey, direct to the Persian Gulf. The 
director is in personal communication with the several heads of 
the telegraph administrations in Paris, Berlin, and Vienna ; and 
arrangements are now in ae to obtain, if possible, such 
facilities of despatch for Indian yy as may render the 
traffic in Europe at least equal to that of Asia in speed and 
regularity. 
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We have a very large quantity of matter in type for 
which room cannot be found in our present number. In 
our next we shall give the more important papers read 
at the Institution of Naval Architects, accompanied 
with their illustrative diagrams. 


MEETINGS NEXT WEEK. 

Tae Institution or Civit EnGingers.—Tuesday, April 16th, at 
8pm, ‘“ The Suez Canal.” By Colonel Sir William Denison, K.C.B., 
R.E., Assoc, Inst. C.E. 

Socrety or Encingeers.— Monday, April 15th, at 74 p.m. Discus- 
sion of paper read on April 1st, on “ Pumping Engines for Town 
Water Supply,” by Henry Davey; and, if time permit, a paper will be 
read on ** Water-Tube Boilers,” by V. Pendred. 
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ENGINEERING TASTE. 


We have no recognised school of engineering design 
for our fixed constructions, and we have abandoned 
the classical forms adopted in the Augustan age of 
Perronet, Telford, and the Rennies. No practice, in- 
deed, has been more revolutionary and contlicting than 
that of the railway engineers, and while we freely ac- 
knowledge the commercial importance of its results, 
we cannot but regret its gradual subversion of all 
engineering taste without having yet developed any- 
thing like an agreeable character of its own. While 
stone was our nobler material of construction, we em- 
ployed it, of necessity, in columniations and in the 
arch, and our engineers were not altogether insensible 
to the grander examples of Ictinus and Hermodorus, 
of Michael Angelo and Andrea Palladio. But the 
tendencies of modern education are practical, and not 
classical, and a large class of works which were once 
criticised with respect to their dignity or beauty of 
form, and their general expression of esthetic feeling, 
are now estimated only by their structural agreement 
with purely physical laws, and with reference to their 
mechanical qualities and their commercial fitness and 
economy. ‘The earlier engineers had no available 
material which they could employ on a large scale in 
tension ; but the general introduction of iron, and 
especially of wrought iron, into modern practice, 
afforded new and greatly extended possibilities of 
construction. It gave us the tubular bridge and the 
various forms of girders in which all the strains are 
self-contained, the supports taking only the direct 
—_— of the structure and its load. These left no 
mechanical necessity for the heavy arch, with its enor- 
mous thrust to be resisted only by massive abutments, 
built upon foundations of great depth and strength. 
And thus the grand curves of our former pontine 
engineers are but seldom copied now. We may see, 
on the Thames, how the ready parallel girders have 
become the recognised type of modern bridge con- 
struction; and we may see near its southern bank, 
other girders outraging every notion of dignity and 
grace in their unshapely outlines, as they frown their 
huge shadows across some of our widest and busiest 
thoroughfares. On the Seine, at Paris, the imperial 
and municipal authorities have given no countenance 
to girders, and even the two bridges of the Ceinture or 
Belt Railway—one of them, indeed, a most remarkable 
structure—are of stone, and have five arches each. 

We are convinced, however, that we shall never re- 





turn from the girder to the general adoption of the 
arch. The former has too many advantages, sufficient, 
in a commercial age like this, to outweigh all consider- 
ations of mere form and outward expression. But how 
are we to reconcile the long-drawn parallelism of the 
former, and its pile-like supports with any principles 
ofart? Shall we ever do so at all? It is not onl 
that, where anew style is to be created, men can sel- 
dom be brought to agree within a lifetime, and without 
the moulding influences of tradition and historical 
association as to what is and what is not true in art—it 
is not only that the polemics of wsthetics are tedious, 
if not. hateful, to most men of a practical. turn. of 
mind—but we also know that many of our engineers 
openly profess their utter contempt for everything like 
artistic engineering. They would not make: a beautiful 
structure if they could, or, rather, they would deny that 
the models which educated tastes approve possessed 
any real beauty whatever, and would insist that their 
own naked girder-work and skeleton trusses, whether 
parallel or hog-backed, like those in the Borough, 
scarred with seamed joints, and bepimpled with count- 
ess rivet heads, were true expressions of engineering 
fitness and civic grandeur, worthy to mingle their 
shadows with those of the noblest monuments in 
our land. 

Yet the most hard-headed of men are influenced, in 
time, by example, and we find here and there that some 
of our engineers are seeking to give to the unpromising 
parallel girder as much artistic character at it possibly 
admits of. The expedient of rivetting an arched plate 
to the outside of a plate girder was originally adopted 
by Mr. Fairbairn ; and although it is a suggestio fulsi, 
it greatly lightens the appearance of a long dead wall 
of iron plates. Mr. Hawkshaw has gone much 
further in the case of the Cannon-street bridge, where 
he has covered the outsides of his plate girders with 
ornamental cast-iron panels and corbels, for the mere 
sake of appearance. An elevation of one of the spans 
will be found on page 272 of our first volume. The 
treatment is wholly superficial, in no way alfecting the 
form of the girders. Neither the increased weight nor 
expense is necessarily great, and few will deny that 
the bridge is improved in appearance. Yet there are 
realistic engineers, with whom all outer coverings to 
structures of this kind are shams, and all superfluous 
weight a sin. Where, as in the case of the Charing- 
cross and Cannon-street bridges, footways are formed 
on the outer sides of the main girders, it is a question 
whether they might not be as well carried by light 
arches, the rise and the thickness at the crown 
being of course together equal to the depth of 
the girders behind them. Where, as is usual, 
the roadway is along the bottoms of the main 
girders, the footways would be suspended from their 
corresponding arches, and the bounding lines presented 
to the eye would still be those of a long rectangle ; 
and even if the footways were above the arches, the 
rectangular form of the main girders would still show 
bebind them, so that the effect of the arch would be, 
after all, superficial. Of course if the girders behind 
were painted a dark Indian red—in which case they 
might as well be daubed with coal tar—they would 
give an intolerable appearance of weight, and the effect 
of the arch would be lost. The girders should be of a 
light colour, even to a sky-colour, while the arches 
should be of a deep bronze or other dark metallic tint. 
We do not consider that the contrast of the arch 
would be eminently satisfactory, however, especially 
when backed by a trellis or a Warren girder. These, 
we fear, defy every attempt at artistic treatment, and it 
is, perhaps, the better course to leave them in all their 
nakedness. It is only plate girders which will bear any 
attempts of this kind, and we may suggest another, 
that of hollow cast-iron cornices and base mouldings, 
with pilasters at regular distances along the girder. 
The Gothic and notably the decorated styles are 
easily adapted also to this arrangement. 

Girder bridges, however, must chiefly derive what- 
ever artistic character they may have from the treat- 
ment of their abutments and piers, and in these the 
classical styles are hardly admissible, at least where 
the height is inconsiderable. Our engineers have in 
many recent cases dwarfed their bridge piers to the 
merest instruments of support, like the ugly cast-iron 
piles where once was Hungerford bridge. No one 
doubts the strength of these piles, and other railway 
engineers who adopt similar supports for railway 
bridges elsewhere will have no fear for them under the 
inspection of Colonel Yolland or Captain Tyler. But 
their mere sufficiency as supports does not lessen their 
insufficiency of appearance. Their cheapness, as com- 
pared with masonry, places the latter out of considera- 
tion in many cases ; but even the cast-iron cylinders 
might be cased as well as lined with concrete, and, to 





go further, they need not be cylinders at all, but 
rectangular columns. If we must have iron spans, let 
us have the contrast of stone in the piers, and let us 
have, in the latter, a dignit of their own. It would 
be easy, if cheapness is hel pay to appearance, 
to rough-cast a stone pier of any form about an iron 
cylinder by the identical process by which it is now 
lined with concrete. It would be a great improvement 
to Charing-cross bridge were this done even now; 
but the piers which we should wish to see would rise 
through and above the girders, and have a distinct 
architectural treatment of their own, independent of 
mere plinths and candelabra. It is the distinct 
character of the piers. which alone gives dignity to 
the Britannia bridge, which would otherwise be merely 
a huge beam without even its present pretensions as a 
work of art. The Runcorn bridge will follow the same 
leading idea, the piers being castellated, however, in 
the general manner of the towers of Conway bridge. 
Railway works in lonely country places and in great 
capitals, like London and Paris, are not controlled by 
the same considerations of economy. Yet engineers, 
who are constantly committing the grandest extrava- 
gances in railway extensions, are greatly given to 
economical cant, and while scheming a line, to cost 
half a million, down into a little village of agricultural 
labourers, or to a fishing hamlet by the sea, will look you 
in the face and talk solemnly of minimum sections of 
metal, and of the most rigid exclusion of ornament, as 
if art was, of all extravagances, the only one to be 
avoided. Nor do we complain of this in all cases. 
But in great towns, and notably in capitals, bridges 
are not merely works of necessity or convenience, but 
should iu all cases be monuments, in keeping with the 
imperial, royal, municipal, or commercial greatness 
surrounding them. No city in the world is better 
— with bridges than Paris, and in none are the 
ridges, as a whole, so artistic, not to say magnificent, 
in design, and in none have the bridges been so cheaply 
and quickly built. We believe that no amount of 
“economical” cant would persuade the Minister of 
Public Works, or the Prefect of the Seine, to allow the 
erection in Paris of a great girder, or series of girders, 
across the river; and although there have been ugly 
bridges in the French capital, they have been removed, 
and no approach to the hideousness of Lambeth-bridge 
remains. 





WHERE ARE OUR MONITORS? 


Tue air smells of war. Our ironclads have been 
ordered to proceed from Malta under sealed orders— 
their destination, it is believed, being Spain; and in 
Paris there has been a great fall in the public securi- 
ties consequent on the apprehension of a rupture with 
Prussia. Whether war can be much longer averted is 
a matter of serious doubt; and the conjuncture con- 
stitutes a reason for reviewing our position, and for 
inquiring how far we are prepared to engage in hostili- 
ties with just confidence in the success of the issue. 

Now, fortunately for us, Spain has no monitors. If 
she had even a single monitor of the powers we have 
heretofore indicated as indispensable to satisfy modern 
requirements, of what avail would it be to send our 
ironclads to Cadiz or Barcelona? If on their arrival 
there they were to fiud even a single vessel armed with 
two 20 in. guns set in a'turret 24 in. thick of iron, and 
with armour 18 in. thick upon the sides, what could 
our ironclads do against such a vessel? And what, 
also, might they not suffer? The possession of a few 
monitors, even by such a worn-out power as Spain, 
would enable her to beard with impunity a great mari- 
time nation like this, which keeps up a navy costing 
eleven millions a year. As it happens, Spain has been 
as blind as ourselves in neglecting to provide herself 
with monitors. But if she were even now to buy from 
the Americans a few of the Kalamazoo monitors, or 
such a vessel as the Puritan, what measure of offence 
could we hope successfully to carry out against her ? 
Naval gasconade is perhaps reassuring to some minds. 
But on the engineering mind it has not the smallest 
persuasive power. Engineers know very well that 
men’s muscles are no match for cannon-balls. They 
know that war is merely a question of the prepon- 
derance of physical forces, and that strong forces, 
whether of aggression or defence, must necessarily pre- 
vail over weak. In naval war, in particular, this law 
will act with all its natural and naked force, since those 
questions of strategy and commissariat have no place 
in it which often determine the issue of a campaign. 
A naval fight is essentially a number of duels between 
individual ships; and if any given ship can with cer- 
tainty and despatch sink her antagonist without suffer- 
ing injury herself, how can the issue be altered by the 
mere multiplication of disaster ? 
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But France in the event of war, and with so enter- 
prising an enemy as Prussia for her opponent, will stand 
im a worse position than we do. If even now Prussia 
should set to work and construct a few monitors of | 
the class we have recommended, the French fleet would | 
be driven from the ocean ; and the French ports—even 
such an one as Cherbourg—would not be secure against 
hostile irruption. The French navy is as great a mis- 
take as our own, and indeed greater, as our ships 
have some favourable features which the French have 
not. But we care not to dwell on minute excellences 
when our ironclads labour under the damning vice of 
being far too weak. Now we should like to be in- 
formed upon whom specially devolves the responsibility 
of hindering the construction of monitors of the 
strength of those lately proposed by the Controller and 
Chief Constructor of the Navy as necessary now to be 
added to our navy to maintain its security ? We have 
urged even still greater thicknesses. But those gentle- 
men, by propounding the plan they did, have exone- 
rated themselves from all blame and responsibility in 
this serious matter. Of course, as competent mecha- 
nicians they were able to discern the necessities of the 
situation. Already they had introduced more power- 
ful guns and stronger armour than had been used in 
antecedent ships. But, in common with ourselves and 
every other competent observer, they saw very well 
that there could be no finality in such things—that 
the past pace of progression had been too slow— 
and they had the perspicacity and the courage to 
yropose a grt at step—not quite as great as the one we 
fad indicated, but nearly so, and one which would at 
least have placed this country in the van of all others 
in the strength both of armour and of gun which it | 
could bring into action. Instead, however, of taking 
this wise and necessary step, the Admiralty resolved 
to fritter away the money in more futile broadside 
ships and in gun-boats— the latter expenditure perhaps 
wise in the second or third place as an addendum to 
the fleet, but not in the first, and wholly unavailing 
unless we possess such ships as will be able to stand 
the brunt of the assault in any naval encounter. Who 
is it who takes the responsibility of hindering the ac- 
quisition of such ships? Already it is well known 
Admiral Robinson and Mr. Reed, with the pressure of 
weighty official duties upon them, have urged the con- 
struction of monitors upon the Admiralty Board as 
necessary to the security of the fleet; and on the 
occasion of the debate at the Institution of Civii En- 
gineers upon Mr. Bourne’s paper, Mr. Reed produced 
ylans of the species of monitor vessel he recommended. 

Vhy has not that vessel or some other vessel of equal 
strength been begun? The Admiralty, by the course 
it has adopted in this matter, has separated itself not 
merely from the concurrent tenor of enlightened en- 
gineering opinion, but from the judgment and counsel 
of its own responsible advisers. But the hour of con- 
version is at hand. With danger will come wisdom. 
With danger also will come constraint. Tht nation will 
exhibit its restiveness under an administration of 
our navy which is both stolid and supine. Agitation 
will ruffle the surface of that dead and disappointing 
sea. The rotten ark will disappear in the angry surge. 
The empire of pre-historic ideas will come to a close ; 
and a naval organisation will arise which will be both 
cheap and efficient, and no longer a reproach to the 
intelligence of the present age from its want of know- 
ledge and want of go. 





COMPOSITE SHIPS. 

Comrosite ships are ships formed with iron frames 
and beams, but sheeted with wood instead of iron. 
We can easily imagine the skeleton of an iron vessel 
to be properly formed, with its ribs and beams and 
bulkheads in their respective situations, and also with 
suitable iron stringers to connect the whole properly 
together. And over this framework we can suppose 
planks of wood to be fixed, so as to form the exterior 
skin of the ship, the joints of the planks being properly 
caulked with oakum to make them perfectly water- 
tight. The benefit of this mode of construction is 
that it surmounts the difficulty of marine adhesions to 
the bottom, which occasion so much inconvenience in 


by any expedient which will not involve corrosion by 
galvanic action. If the wood is bolted to the iron by 
iron bolts, the coppering, when applied, will quickly 
waste these iron bolts, so that they will become un- 
safe; whereas if the attachment is made by means of 
copper bolts, the bilge-water within the ship will cause 
the copper nuts quickly to corrode the iron frames. 
In the old paddle-steamers, fitted with side-lever 
engines, great trouble was experienced from the cor- 
rosion of the holding-down bolts, as they were termed, 
which were large bolts with flat heads, introduced 
through the bottom to attach the engines to the ship. 
The heads of these bolts were invariably sunk deeply 
into the external planking; and a plug of wood was 
fitted over each, with tarred felt between, so as to 
preserve it as effectually as possible from the galvanic 
action of the copper. The necks and heads of the 
bolts were also invariably tinned. Yet, in spite of 
these precautions, the bolts before very long were so 
much corroded that they became unsafe, and had to be 
renewed. The bolts, which attach the planking to 
the frames of a composite ship, are exposed to the same 
source of injury, if of iron. They may, no doubt, be 
tinned, or zinked, or coated with copper at the outer 
ends. But probably the last expedient would be to 
enamel them, or to cover them with a coating of glass, 
as is now frequently done in the case of some kinds 
of ironwork. ‘The bolts may thus be made of iron, 
without being liable to any mischievous amount of cor- 
rosion. 

In the construction of a composite ship, and indeed 
of any ship, the scantlings of the frames at the ends 
should be made less than the scantlings of tlhe frames 
in the middle of the ship; and the keelsons and 
stringers which connect the frames together should be 
larger and thicker in the middle, and should taper to 
the ends. A very strong box stringer should run 
round the mouth of the ship, to which the beams should 
be attached; and the top of this stringer properly 
hollowed should form the water-way of the deck, and 
the stanchions for supporting the bulkwarks should 
be fixed upon it. The planking of the deck should be 
of sufficient strength to balance the planking of the 
bottom; and longitudinal box-stringers should run be- 
neath the deck upon each side of the hatchways, im- 
mediately over the box keelsons running along the 
bottom. The deck and bottom should be connected, 
where convenient, with pipe stanchions firmly rivetted 
to the beams or keelsons at each end, so as to be 
adapted for resisting both a push and pull strain. 
Finally, to bind the planking together into a solid mass, 
and to increase the tightness of the seams, a corru- 
gated groove should be run along the edge of each 
plank, whether of the bottom or deck, by an appropriate 
machine ; and into this groove a corrugated feather of 
zinked or enamelled iron should be introduced, the joint 
having been previously payed with marine glue. The 
superincumbent plank should then be driven down upon 
the payed or painted feather so as to force out all the 
superfluous glue; and the plank should then be bolted 
in its place by the enamelled iron bolts with broad 
heads indented into the plank, cach head being covered 
by a wooden plug boiled in piteh, the bolt-holes also 
being well pitched internally previous to the intro- 
duction of the bolts. This method of binding the 
planks together edgeways, and of preventing edge 
motion of the constituent planks of the structure, was 
first recommended by Mr. Bourne in 1850, in his 
treatise on the screw propeller. It would in no way 
prevent the seams being caulked with oakum in the 
usual way, although in point of fact the ship would be 
tight without oakum at all. It is well known to sea- 
men that in severe weather the oakum is often worked 
out of the seams of wooden ships—a result traceable 
to the edge movements of the planks upon one another 
whena ship strains and bends in a heavy sea. We 
need hardly add that the planking of composite ships, 
and indeed of all ships, should be thicker at the centre 
of the ship than at the ends, the variation being ac- 
cording to the law of elasticity, so as to equalise the 
longitudinal strength in every point of the length of 
the vessel, so that, tested as a beam, the structure 
would show no disposition to break at one point more 
than at another. 











the case of iron ships, by enabling the bottom to be 
coppered in the same way as wooden ships commonly 
are ; and it is well known that, by coppering, all such 
adhesions are prevented. 
that by this method of construction the bottom may be 
made truer and kept smoother than in the case of iron 
ships, whereby, with any given power, the speed of | 
the vessel will be somewhat increased. 

The objection to composite ships is, that they are 
not as ‘cheap, as strong with the same weight, or as 
tight as iron ships; but a still greater objection lies in 
the difficulty of fixing the planks to the iron frames | 


It appears probable, too, | 


Marine EnGIneeninc.—Mr. Robert Murray will read a 
paper to-day, Friday, at the Institution of Naval Architects, 
and which we shall print next week, in which he speaks dis- 
paragingly of compound engines, superheating steel shafts, steel 
ship plates, and to some extent against surface condensation. 
Mr. Murray’s paper is a supplement to one read by him, of the 
same tenour, two years ago. He asserts that his views are 
borne out very completely by the general experience of the large 
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No. I. Tue Paris Brivezs. 
(Continued from page 311.) 
Tue Pont des Invalides, completed in 1855, shortly 
after the opening, in that year, of the Exhibition in the 
Champ de Mars, occupies the site of a former sus- 
pension bridge. M. Bruyére’s design, exhibited in 
Paris in the year 1810, for a foot-bridge at this place, 
between the Champs Elysées and the Esplanade of the 
Invalides, was for a single span of 4264 ft. It was as 
late as 1824, however, before a bridge was autho- 
rised; and then, in consequence ofthe practice of 
Seguin and the researches of Navier, it was deter- 
mined to adopt the suspension principle. A bridge 
with a single span was commenced, and was nearly 
finished when the anchorage began to give way, and 
the work, after official inspection, was condemned and 
demolished. A new suspension bridge, with one 
central span of 222 ft. and two side spans of 82 ft. 
each, was finished and opened in 1829, and continued 
in use until 1854. The necessity for the present 
bridge of the Invalides was officially decided upon 
August 31st, 1854, and the plans approved on the 25th 
October of the same year. The work was estimated 
at 32,0002, and Mr. Gariel, the contractor, was bound 
n a penalty to have the bridge open for traffic on the 
Ist of the following May, the day of the opening of 
the Exhibition. Owing to the extraordinary high 
stage of the Seine during the winter, the work was 
delayed some months beyond that date. Unlike the 
other bridges over the river, and contrary to the 
usual practice of pontine architects, the bridge of 
the Invalides has an even number of arches, the 
number being four. ‘The two next the banks are 
of 104 ft. 6 in. span, and are of one-tenth 
rise. ‘The two other arches, which, in the ordinary 
course of practice would be somewhat wider, are 
actually 10in. less in span; but the difference is of 
course inappreciable to the eye. ‘Their rise, too, is 
but about one-eighth their span. All the arches are 
segmental. The width of the bridge between the 
parapets is 52 ft. 6in. All the arches are 3 ft. 11} in. 
thick at the crown and 5 ft. 11}in. at the springing. 
The abutments and piers of the old suspension bridge 
were utilised, and only the middle pier was made anew. 
This fact helps to account for the dilference in the width 
of the middle and shore spans. The roadway rises 
gently to the middle of the bridge, and falls, by the 
same descent, on the other side, forming a pitched out- 
line, not quite satisfactory to the eye, while it fails to 
recal the bold and angular summit of the Rialto. The 
Pont des Invalides has a balustrade, of which the 
balusters, between the stone heads of the piers, are of 
cast iron. ‘The middle pier is ornamented on its faces, 
up-stream and down-stream, by two sitting Victories— 
one a victory by land, the other by sea. They were 
executed—the former by M. Vilain, the latter by M. 
Diéboldt, at a cost of 680/. each. In England the 
cost of the same figures would have been ou five- 
fold greater. The piers next the banks are orna- 
mented, moreover, with large sculptured escutcheons 
or trophies by M. Bosio. ‘Their cost was about 2600/. 
for the four. 

The Pont de l’Alma, crossing the Seine between the 
bridges of the Invalides and of Jena, was determined 
upon by the present emperor shortly after the battle 
of the Alma, September 20th, 1854, and it was his inten- 
tion that it should be opened by the Ist of May fol- 
lowing, in time for the Exhibition in the Champs 
Elysées. The contract was entered into, indeed, on 
the 9th of January, 1855, giving hardly four months 
for the completion of the work, from the foundations 
to the parapet; for no bridge had been previously 
erected at the same place. MM. Gariel and Gar- 
nuchot, to whom the works were let without compe- 
tition, were prevented by the unusually high stage of 
water in the Seine, from completing their contract in 
the time specified ; but the arches were turned, and a 
temporary way opened, in August of that year, and 
the bridge was finally completed and opened on the 2nd 
of April, 1856. It has three masonry arches of 
elliptical form, the middle one, the widest of its class 
in Paris, being 141 ft. in span, or 11 ft. narrower than 
the middle arch of London-bridge, and 59 ft. narrower 
than the great arch of the Dee-bridge at Chester. 
The arches next the banks are each 126 ft. 3 in. in 
span. The springing of the arches is 2 ft. 4 in. above low 
water, and their rise from their springing is 24 ft. 7 in. 
for the shore arches and 26ft. 104in. for the middle 
arch. The arches are each 5 ft: thick at the crown, 
with the exception that they are splayed out on each 





and small steamers which enter the port of Southampton. With 
respect to steel plates, however, his opinion is based, not upon 
facts, but upon inferences, and in the other cases but few specific 
instances are given in support of his opinions. 


river face, so as to reduce their thickness there to 
4ft.3in. This splaying, continued, of course, to the 
piers, gives the openings of this bridge somewhat of 
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the character of those of Perronet’s famous bridge of 
Neuilly, a short distance below Paris. The width of 
the bridge over all is 67 ft. 10}in., ‘giving a roadway 
of 39 ft. 74in. and two footpaths of 13 ft. 14 in. each. 
The outside of the arches is in cut stone-work, and 
the bodies in meuliére, already described. The two 
piers are 16 ft. 5 in. thick at: their bases, and rest upon 
pile-work, as does also one of the abutments, the other 
resting upon nataral ground, afoot only below water. 
Vaults are turned in the haunches of the arches to 
lighten their weight, and the abutments are hollowed 
out also with arches. The piers are ornamented, each 
with a standing military figure in «/fo relievo, repre- 
senting, respectively, 1 Zouave, a soldier of the line, 
an artillerist, and a Chasseur de Vincennes. ‘These 
figures, by MM. Diéboldt and Arnaud, cost 4400/. in 

, including “everything.” The total cost of the 
bridge, including the approaches from the two quays, 
was 80,300/., of which the bridge alone cost 64,8007. 

The bridge of Arcole, crossing the northern arm of 
the Seine, from near the Hétel de Ville tothe Ile dela 
Cité, occupies the site of the former suspension bridge 
known as the Passerelle de Gréve. The present bridge, 
opened in 1855, crosses the river by a single wrought- 
iron arch of 262}ft. span and one thirteenth rise, 
giving 30 ft. 4in. headway at the crown, above low 
water, this being the general headway of the Paris 
bridges, with but few exceptions. There are twelve 
ribs formed of plate iron, each, according to M. 
Romany, 4 ft. 44 in. deep at the springing and less 
at the crown. These proportions are sufficiently 
light to account for the considerable vibration of 
the bridge under passing loads. With the exception 
of the face ribs, all the ribs are spaced 4 ft. 4in. 
from centre to centre. Each rib is formed of plate 
iron with angle-iron rivetted to it at the upper and 
lower edges, so as to form flanges. The ribs are 
tied together by T-iron ties, and are connected to 
the horizontal members, corresponding to the line of 
the roadway, by diagonal trussing. ‘lhe roadway is 
of stone, supported upon iron bearers. The whole 
width of the bridge is 65ft. 7in. Upwards of 850 
tons of iron have been worked into it. The 
total cost of the bridge has been under 46,000/., the 
estimate having been 32,000/. 

The Pont de Solferino is a cast-iron bridge, erected 
in 1859, and crosses the Seine between the garden of 
the Tuileries and the Quai d’Orsay. It has three 
arches, each of 13] ft. 24 in. span, and is 65 ft. 7 in. 
wide between the parapets. The central arch has a 
rise of one-tenth, and the others are a little flatter than 
one-eleventh. The piers and abutments are of stone. 
The south abutment is founded, at low-water level, 
upon natural ground, the north abutmen‘, where the 
ground was not so good, resting upon 5 ft. in thick- 
ness of concrete. The piers rest upon concrete, run 
into caissons with open bottoms, the concrete having 
been shot upon a dredged and. levelled surface. Each 
arch is formed of nine ribs, 3ft. llin. deep at the 
springing and 2 ft. 94in. thick at the crown, the ribs 
being spaced 8 ft. 3in. between centres. The span- 
drils carry transverse, cast-iron ribs of T section, and 
spaced 4 ft. 4in. between centres, and between these 
are turned brick arches supporting the roadway, the 
slope of which, each way from the centre, is 1 in 50. 
Each of the arched ribs is formed of fifteen voussoirs 
connected by bolts, the ends being secured to large 
cast-iron bearing plates, resting: upon Jura marble 
springing courses. Tlie spandrils are formed of vertical 
members, spaced 4 {t. 4 in. between centres. The 
test load was 123 lb. per square foot of the surface of 
the roadway and footways, and with this the maximum 
strain upon the arches is 3 tons 35 ewt. upon each square 
inch of section. The ironwork was cast and tested 
at Fourchambault. It weighs 1115 tons, and cost 
25,8007. erected. The total cost of the bridge was 
43,5002. 

The Pont Louis Philippe crosses the northern arm 
of the Seine to the Ile St. Louis. Itisa stone bridge of 
three arches, the middle arch of 105 ft. span, the others 
of 98 ft. 5in. The width between parapets is 49 ft. 
6in. The bridge was begun in 1860, and the work 
was delayed by alterations of the quays, so that it was 
only opened im April, 1862. The actual cost of the 
bridge was 23,000/., and the total cost, including the 
demolition of the old bridge at the same place, was 
31,4002. 

The Pont de Berey, crossing the Seine near Ivry, 
near the upper or eastern end of Paris, occupying the 
site of a former suspension bridge, was commenced in 
1863. It is 521 ft. Gin. between the abutments, and 
has’ five elliptical masonry arches, three of them of 
95 ft. 1} in. opening, while those next the banks open 
91 ft. 10in. each. The arches are 3 ft. 34in. thick at, 
the crown and 4 ft. thick at the springing. The width 





of the bridge is 65 ft. 7in. The cost of the bridge was 
40,000/., and the total cost, including the demolition 
of the old suspension bridge, extensions of quays, &c., 
was 52,0007. 

Of the bridge of the Point du Jour we lately gave a 
full description. It is perhaps the most remarkable 
of all the Paris bridges, having a railway viaduct of 
thirty-one arches, in beautiful masonry, carried over 
the lower bridge, of five elliptical arches. This bridge, 
together with its approaches, forms a work of great 
interest to the civil engineer. It is nearly two miles 
below the Pont de Jena, and we recommend those of 
our readers who may visit Paris this year to make a 
ay point of driving down to the Pont de Point du 

our. 

Of the great star bridge in the Place de l’Europe, 
carrying six converging streets over the Western Rail- 
way, just outside the terminus or station of St. Lazare, 
we also gave drawings and the fullest particulars in 
our last volume. It is a work remarkable in its 
general plan, and interesting in respect of some points 
of its structure. It contains no less than 3500 tons 
of wrought iron. 

The Bessemer steel arched bridge, of 82 ft. span, 
which carries the Quai d’Orsay across a hollow in the 
Exhibition grounds, shows that the French engineers 
have not hesitated to employ steel in compression ; and 
it is extraordinary that here in England any doubt 
should still be expressed as to the propriety of such 
an application of steel. 

In concluding our notice of the Paris bridges, we 
may remark that they are generally of chaste and even 
beautiful design, no girder bridges having yet been al- 
lowed to be erected across the river in or near the 
city. The newer bridges have been erected, too, at a 
very moderate cost, contrasting strongly with the ex- 
penditure upon a like class of works in London; and 
some of them have been completed in an almost 
incredibly short space of time after their com- 
mencement. 








THE DUNDERBERG. 

Wutte we have been discussing the possibility of 
handling heavy ordnance in broadside, and experiment- 
ing with various mechanical devices for working 9 in. 
guns suggested by naval commanders, amateur engi- 
neers, and artillery officers, the Americans have left the 
solution of the problem to an experienced engineer. 
Consequently they have got the start of us, and already 
mounted their ponderous 15 in. guns in broadside, as 
our readers will see by the engraving in our present 
number, copied from an admirable drawing of the 
battery of the U.S. ironclad ram Dunderberg, for- 
warded to us by Captain Ericsson. 

Although it is our intention, on the present occasion, 
only to describe the means adopted for working the 
15-in. gun in broadside, we cannot omit to call our 
readers’ attention to the vast proportions of the battery 
of the huge Dunderberg; nor can we omit to direct 
their attention to the form of this unequalled battery. 
It resembles a citadel with the guns pointing in all 
directions. There are twelve broadside guns and five 
guns at each end of the ship, pointing not only fore 
and aft, but diagonally, as will * seen by the distant 
ports represented on the transverse section of the 
battery. Our readers cannot fail to notice that, owing 
to the extraordinary capacity of the battery, the gun- 
deck being nearly 70 ft. wide, the enormous guns— 
12} ft. round the breech —appear to be but little above 
the ordinary size. 

The point that will probably first arrest the attention 
of the professional observer is the “ fighting-bolt,” which 
secures the slides to the bulwark. ‘This bolt, it will be 
seen, is so located that the upward prolongation of its 
centre line passes through the centre of the bulwark. 
Consequently the width of the port in the middle is 
very little more than the diameter of the chase of the 
gun, although its angular movement during training 
is 58°. Some idea may be formed of the strength and 
proportions of the mechanism employed for working 
the 15 in. gun, when we state that the fighting-bolt is 
6in. in diameter, made of wrought iron, with a thin 
coating of composition metal, to prevent corrosion. It 
is held by a forging rivetted to the underside of the 
bottom plate of the port, and by a socket inserted in 
the deck and stringers. The simplicity and strength 
of the slide merit special attention. Unlike our slides, 
which are composed of a number of plates and angle 
irons, it is formed with two single bars of wrought 
iron 4in. thick and 10in. deep, provided with solid 
lugs near the ends slotted out to receive the conical 
friction rollers. These bars are held together by cross 
pleces, as shown on the engraving, the forward 
one being provided with a nose-piece, through 


which the fighting-bolt passes. It will be observed | 


that the rear ends of the bars are bent upwards in 
order to afford support for cushions, against which the 
carriage may strike in case of neglect or accident to 
the friction gear. Naval engineers will not fail to 
notice this expedient, the only adequate one we have 
seen, for stopping a 20 ton gun which chances to recoil 
unchecked under a 70 lb. charge. We need hardly 
point to the fact, that the cushion is placed in a line 
with the middle of the trunnion and in line with the 
side of the carriage, where it presents the greatest 
strength. The main feature, however, of the arrange- 
ment is the rotary compressor by which the recoil is 
regulated and checked, the detail of which was 
described in Enctnvreris of 1866, vol i., p. 233. This 
remarkable mechanical device, as our readers will 
remember, dispenses with the labour of tightening and 
relieving the compressor at each discharge of the gun. 
The compressor being once screwed up or tightened, 
to suit any required charge of powder or extent of 
recoil, the gunner has merely to drop a handle before 
firing, and raise the same before rolling out the gun. 
The former of these simple operations connects the 
carriage with the compressor, while the latter effects a 
detachment which enables the gunner to roll the carriage 
freely along the slides. Our naval authorities will do 
well to study this singular device for saving labour and 
time, which at the same time renders it not only 
possible but easy to work guns of any weight during 
the heaviest rolling, since the mere dropping of the 
check-handle absolutely locks the carriage on the slide. 
The mechanism adopted for connecting the slide and 
the carriage, it should be remembered, is of a most 
reliable character, consisting of two wrought-iron 
pinions attached to the carriage, working into corre- 
sponding racks also composed of wrought-iron attached 
to the slide. But the naval artillerist well knows that 
the working the gun on the slides, and the regu- 
lating and checking the recoil, although successfully 
accomplished, by no means present a complete solution 
of the problem how to operate heavy ordnance in 
broadside. The training of a 20 ton gun with 
steadiness and security while the ship rolls some 15 or 
20 degrees may be regarded as a task nearly as 
difficult, more particularly if the condition be coupled 
with it of dispensing with men at the rear of the 
slides. ‘The means adopted by Ericsson for effecting 
this object and complying with the stated condition on 
board of the Dunderberg are shown so clearly on the 
engraving as to require but a brief description. A 
winch, with handles in opposite directions, is placed 
half-way between the ports. By means of two sets of 
cog-wheels and a rack connected by a joint to the 
slides, the turning of the winch enables the gunners 
to point the piece with great accuracy and steadiness, 
and to hold it in any position. The advantage of 
placing the training gear and the men between the 
ports out of danger from missiles entering through the 
port commends itself. Also the advantage of re- 
moving the training crew from the rear of the slides, 
as it enables the gunner more freely to sight and 
direct the training. 

We may add here that the Dunderberg is 380 ft. 
long over ali, 72 ft. 10 in. wide, and 22 ft. 7 in. deep. 
Her displacement is 7000 tons. She is propelled by a 
pair of engines having 100 in. cylinders, and 45 in. 
stroke, driving a 21 ft. propeller. The maximum 
speed on trial was 123 knots an hour. The battery 
consists of four 15 in. Rodman guns, and twelve 11 in. 
Rodmans. ‘Ihe side armour is but 34 in. thick, and 
that over the casemate is 44in., thicknesses. which, 
even with the inclination adopted, appear insufficient. 
Our own guns could readily penetrate this armour. 


DeAKIN AND JouHNsoN’s PuncHED SteEL Tuses.—The 
demand for the patent punched steel gun-barrels is increasing, 
and the patentees have taken a portion of the Albion Works, 
near West Bromwich, for the purpose of carrying on the manu- 
facture on a larger scale. A considerable portion of the Chasse 
pot rifles for the French Government are being made of these 
tubes, and the patent is being applied to other purposes con- 
nected with machinery. 

SPARKS THROWN BY Locomotives.—In a trial last week 
at Leeds, where a farmer sued the Midland Railway Company 
to recover 111/., the value of his haystacks destroyed by fire, 
and, as he alleged, from the company’s locomotives, the jury 
found that the fire was caused by the engines, but that there 
was uo evidence to show negligence on the part of the company. 
The judge thereupon ordered a verdict to be entered for the de- 
fendants, and no notice of appeal was given. Railway com- 
panies will rely upon this singular decision in many future 
cases. 

PortuGAL.—The Portuguese Government propose to con- 
struct a railway from Oporto, by way of Braga and Viana, to 
some point of Galicia, on the Spanish frontier, and another line 
from Oporto, through the valley of the Souza, to Regua, the 
wine district of that country. The lines are to be constructed 
for a single track, and the Government ask permission to spend 
66662. per kilometre upon their construction, the length being 
260 kilometres, and the total cost being calculated at 1,535,000/. 
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BRICOGNE’S AUTOMATIC BRAKE 


AS APPLIED ON THE NORTHERN RAILWAY OF FRANCE. 


FIGS FICE 





THe arrangement of brake represented by the engrav- 
ings on the present and opposite pages has been designed b 
M. C. Bricogne, of the Northern Railway of France, and it is 
one which is now being extensively employed on that line. Our 
illustrations show the brake as applied to some of the heavy 
gouds brake-vans on the Northern line, these vans weighing 
10 tons empty, and being capable of carrying 2 tons of merchan- 
dise. They are, however, generally run empty. 

The manner in which the brake is worked is as follows: In 
the van, in a conyenient position to be worked by the guard, is 
placed perpendicularly a screwed spindle, this spindle being sup- 
vorted in bearings at its upper and lower ends, carried by 
Pracketa, as shown in Figs. 5, 6,7, and 8. The screw on this 
spindle has eight threads, and is of a very quick pitch, and it is 
fitted with a nut carrying a pair of heavy weights, as shown in 
Figs. 5, 6, and 8, The arms of the nut carry rollers, which bear 
against fixed guides, these guides preventing the nut from turn- 
ing round, and allowing it to move vertically only. At the 
upper end of the screwed — is a hand-wheel, by means of 
which the guard is enabled to turn the screw and raise the 
weighted nut, this nut, when raised, being retained in its position 
by a detent, which falls into the teeth of a ratchet-wheel fixed at 
the upper end of a screwed spindle, and which thus prevents the 
latter from turning. Another ratchet-wheel, with its teeth 
formed the reverse way to those of the wheel just mentioned, is 
also fixed at the upper end of the screwed spindle, and the 
detents of both the ratchet-wheels are connected to a hand-lever, 
so that either of them can be readily thrown into or out of gear 
as required. 

The lower end of the screwed spindle is coupled to a short 
shaft which passes through the floor of the brake van, this 
shaft having fixed on it, near its lower end, a pinion which gears 
into a small spur wheel, which has a pinion formed in one piece 
with it. The pinion last mentioned gears with a rack shown in 
Figs. 1 and 2, and this rack is coupled by a link to an arm 
formed on a rocking shaft, extending across the van between the 
wheels, and carried by side frames connected to the axle-boxes. 
These frames each consist of an J-iron about 4 in. deep, and 
they are arranged as shown in Figs, 1, 2, 3, and 4, so as to 
carry all the gear connected with the brake-blocks. 

The brake-blocks, of which one is applied to each wheel, are 
hung in a somewhat peculiar manner, the object of the arrange- 
ment being that the blocks should move towards the wheels in 
a horizontal line, as if they were held by slides, and not in an 
are of a circle, as they do when hung in the usual manner. 
The back plate of each brake-block is curved outwards at the 
lower end, and is coupled to a pair of links depending from a 
cross-bar extending from one side-frame to the other, as shown 
in Fig. 4. The brake-blocks are pushed against the wheels by 
rods furnished with adjusting screws, these rods being coupled 
to arms forged on a cross shaft carried by’ bearings slung from 

ins on the side frames. At the middle of this shaft is another 
Laser arm, which is coupled by a link to a corresponding arm 
on the rocking-shaft first mentioned, and by these means the 
shaft actuating the brake-blocks is connected to the rack which 


































































































receives its motion from the screw. The whole arrangement 
may be easily traced out by reference to the engravings. 

he action of the brake will be readily understood. The weight 
being at the top of the screw, all that it is necessary todo, when 
it is desired to put on the brake, is to liberate the weight by 
lifting the detent out of gear with the rachet wheel, the weight in 
falling turning the screw and putting on the brake. The object 
aimed at by M. Bricogne, in designing the arrangement we have 
described, was to obtain a brake which could be applied quickly, 
and which would afford a certain definite amount of pressure 
on the brake blocks; but the details by which these ends have 
been obtained appear rather complicated. The brake, however, 
is stated to work well, and it is regarded with considerable favour 
on the Northern Railway, where it is, as we have already said, 
being extensively applied, whilst it is also being used on the 
Belgian State Railway. In some cases the catch for liberating 
the weight is connected to a cord, which leads to the engine, and 
the engine-driver can thus, in cases of emergency, himself put 
in action the brakes of the brake-vans. On some of the express 
trains there is also employed a sort of combination of the 
Bricogne and Newall brakes, the arrangement being such that 
the driver can put in action the brakes on two or three car- 
riages. Our engravings of the Bricogne brake have been pre- 
pared from tracings for which we are indebted to M. Bricogne. 





Tne THAmEs EMBANKMFNT.—At the last weekly meeting 
of the Metropolitan Board of Works, the chief engineer pre- 
sented his usual report on the progress of the Thames Embank- 
ment works, from which it appeared that as regarded that 
— of the northern embankment between Westminster and 
Vaterloo bridges, 3216 ft. of the low-level sewer, 2477 ft. of 
subway, 2925 ft. of small drains, and 320 ft. of the Westminster 


steamboat pier had been constructed. Eastward of the pier, 
720 ft. of the river wall had been bought above Trinity datum, 
and 115 ft. of the parapet had been formed thereon. Pages 
had also been made with the Charing-cross steamboat pier and 
the Adelphi landing-stairs. ‘The works in connexion with the 
Waterloo and Whitehall Railway tube were proceeding, and 
works had been effected to the value of 1200/7. The total value 
of works done under this contract amounts to 306,8262. As 
regards the contract between Waterloo-bridge and Temple- 
gardens, satisfactory progress had been made with the Temple 
steamboat pier. ‘The river parapet had also progressed, and the 
total value of the works completed was 203,0171. The Abbey 
Mills pumping-station was also going on in a satisfactory 
manner; the boiler-houses were being put together, and exca- 
vations to the extent of 36,500 cubic yards had been made, and 
2184 rods of brickwork laid. As to the southern embankment, 
the works were proceeding most satisfactorily, and the total 
amount of work completed was of the value of 100,0002, of 
which 5000/. ‘represented the ree made in the past month. 

Tue EnGinE-pRIveErs.—A portion of the engine-drivers on 
the North-Eastern Railway have struck, their negotiations with 
the directors not having proved satisfactory to them. 





SraFrorDsHIRE Iron.—The prices of iron in Staffordshire 
have never been so low as now since 1843, or nearly a quarter of a 
century ago. Wages, however, and many other costs and charges, 
are fully 15 per cent. higher now than they werethen. Best hot-~ 
blast pig, all mine, Staffordshire, is now 32. 10s.; cold blast, 
41. 5s. to 41. 10s. per ton. 

Co.iier AND Co.’s TyrE-roLLinG M1Lu.—Messrs. Thomas 
Firth and Son desire’us to state that the tyre-rolling mill 
at their works, and: which we illustrated in our impression 
of March 29th, is used not only for rolling ordnance hoops, but 
also for their weldless crucible-steel tyres, large quantities of 
which have been turned ont within the last six months, and 
put in use on the Great Western, Great Northern, Bristol and 
Exeter, and other lines. 

Tue Granp Trunk Rattway.—A coroner’s jury, sum- 
moned on the inquest of a fireman lately killed upon the Grand 
Trunk Railway, have found a verdict of manslaughter against 
Mr. Brydges, the managing director, and Mr. Barnard, the en- 
gineer. The evidence was so conclusive as to the frightful con- 
dition of the line that no other course was left open to the jury. 

VaNApIuM.—We learn that Mr. Mushet is of opinion that 
vanadium in a minute mixture with iron is a most valuable 
alloy, giving a fine tough fibrous texture to bur iron. We 
believe Mr. Mushet is about to try Messrs. Stevenson, Jaques 
and Co.’s Acklam iron, at the Titanic Steel Works, for the 
manufacture of steel. 

Rartway Liasitiry.—At a level crossing of the London 
and North-Western Railway at Walsall, a wicket-gate for foot- 
passengers is fastened from the pointsman’s box a little distance 
away. When a train is coming the pointsman can drop a ring 
over an upright stalk projecting above the gate, and thus fasten 
it to the gate-post. The gate, when opened, swings back of 
itself, and if it did not swing completely ‘ home,” the ring would 
not fasten it. A puddler, who was deaf, pushed the gate open 
when, it was alleged, the ring was down and it should have been 
fastened. He walked upon the line, and, in looking at a goods 
train a little way off, was run over and killed by a passenger 
train. Because of the voluntary adoption of the ring fastening 
by the company, thereby intimating that when it was open the 
line was ale for foot-passengers, they have been found liable 
in a trial held at Gloucester, and cast in 500/. damages. 

Tue TrApEs Unions’ Bitt.—On Mr. Neate’s motion, on 
Wednesday evening, for the second reading of the Associations 
of Workmen Bill, the Attorney-General declared that the 
Government was compelled to oppose every attempt to legalise 
the so-called friendly societies, whose rules were illegal. 

CONVEYANCE OF Ma1is.—The annual cost of mails con- 
veyed by railway in England and Wales now amounts to 
405,192/. Of this sum the Londou and North-Western receives 
more than 133,0001., the Great Western 50,7791, the Midland 
44,0002, and the North-Eastern 41,476/.. the London and South- 
Western, South-Eastern, and Great-Eastern each receiving a 
subsidy of more than 20,0002 . The gross total cost of convey- 
ance of mails now amounts to 772,164/., which sum also includes 
an item of 50000. for the use of private ships. 
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INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 331.) 
Tua Boats AnD Barces ror tHe GopAvERY. 

Mr. James R. Naprer then read the following Paper on 
“ Tug Boats and Barges for the Godavery:” 

Major F. T. Haig, the engineer in charge of the Godavery 
Navigation Works, feeling the necessity of getting some steam- 
tug boats and barges, drawing very little water, to carry the 
materials when the river was low, applied to me to assist in 
designing them. Their length and breadth were limited by 
dimensions of canal locks to 140 ft. by 25 ft. The dranght of 
water was not to exceed a foot. The load was to be carried in 
barges towed alongside or astern, and the power and speed were 
to be as great as possible. 

The plans J submitted were approved of. With the permis- 
sion of the Secretary of State in Council for India, I shall de- 
scribe a few of the peculiarities of the tugs now building by 
Messrs. Randolph, Elder, and Co., at Glasgow. 

It was necessary to have the propeller at the stern to enable 
the locks and certain narrow channels to be passed, and the 
boiler and fuel in the fore part of the vessel to balance it. 
An awning was necessary for protection from a vertical sun 
and tropical rains. The post for stern-towing required to be 
near the centre, with freedom for the tow-rope to traverse about 
90° to each side round it, to allow the tug to be easily steered. 
These considerations led to the plans which were adopted. 

The form of bow is one which Major Haig found gave very 
successful results in some wooden vessels of light draught, 
which he had built for the Navigation Works. 

It is designed to give a wholly vertical displacement to the 

water. Its inclination from the vessel’s bottom to a short dis- 
tance above the surface of the water is about 9°, or a rise of 
1 in 6. , 
It is evidently a form of least resistance in smooth water for 
vessels whose breadth is twenty-five times their depth of immer- 
sion; for it gives the maximum of carrying power for the given 
length, breadth, and draught of water, and a more acute en- 
trance than vessels usually have. 

Some experiments of Sir Arthar Cotton, on the resistance of 
vessels covered with different substances, showed the great 
importance of having the surfaces smooth. Carefully made 
steel, besides its great strength, has this quality in a high 
degree. The plating has, therefore, been made of this material, 
and, in order to preserve its smoothness as long as possible, it 
has been galvanised. In the actual plating, however, neither 
the steel nor the galvanising is as smooth as it was intended to 
be, and which a little more care on the part of the manufac- 
turers would have made it. Nevertheless, it is smoother than 
the painted surfaces of iron vessels, and the expectation is that 
it will preserve the steel and keep its smoothness longer. ‘The 
immersed surface has been made in one of the six barges of brass 
and in one of painted steel to compare their resistances with the 
galvanised surfaces of the other barges. ‘Iwo of these would 
have been tried in the Clyde, but it was considered that more 
reliable results could be got on the Godavery, with suitable 
instruments, that would be permanently useful there. 

The bottom plating is of cast steel } in. thick, fastened to 
longitudinal frames placed 2 ft. apart. 

The awning, or roof, is made part of the structure. It is 
plated with galvanised steel, ,'; in. thick, resting on longitudinal 
frames similar to bottom, but lighter and closer, and connected 
with the vessel’s bottom by two lattice frames placed about 
two-thirds of the breadth of the vessel apart. 

The stresses on the frames are transmitted across the vessel 
at bottom and roof by steel angle-bars every 9 ft. 

The root is prevented from being blown or pulled over by 
Ciagonal braces at each of the cross bars. Its height amidships 
is 10 ft., made so high for the comfort of those under it, and to 
decrease the stresses along it, and not higher on account of its 
decreasing the stability, especially when towing in certain cases 
from the centre port. 

A shut deck at the fore part contains a powerful steam capstan 
with large warping pulleys and anchors for getting off sand 
banks. In other respects they are open boats, a light floor of 
wood laid on the bottom frames saves the weight of beams and 
of thick decks. If the intended trim is realised they will have 
24 ft. of freeboard. 

There are two rudders, each about 8 ft. long ; one was thought 
to be insufficient for the quick steering which will probably be 
required in the rapids. They are placed before the paddles, 
for want of length behind them. The tiilers are long, to make 
the steering and steering-rods light. 

The longitudinal direction of the frames of bottom and _ roof 
is evidently that which requires the smallest quantity of material, 
for in that direction the forces acting on the vessels to deform 
them are the greatest. 

The stresses to which the various parts of such a structure 
may be subjected by known forces are not difficult to calculate 
with a precision sufficient for practical purposes. But my 
gnorance of the greatest amount of buckling which long co- 
lumus of cast and of paddled steel of various sections might bear 
without injury prevented the fearless application of the results 
to many of the parts; so that the vessels are not, probably, as 
light as they might have been, | Be 

They are to be propelled by a pair of cylinders 11 in. diameter 
and 4 ft. stroke, supplied with steam at 150 lb. pressure by a 
boiler differing little trom the ordinary locomotive type. Only 
the tubes are spaced wider, and the steam drum made higher, 
in order that less attention should be required when the river 
was muddy. 

It has 14 square feet of firegrate, about 650 square feet of 
heating surfaace, and is intended to burn wood. ‘The slides are 
the minimum pressure valves of Adams and Parsons, now coming 
into use on railways. 

The cylinders are cast close to each other, and surrounded by 
a steamcase. ‘The cranks are set at an angle of 90°, and con- 
nected by a link on their-pins, to save the weight of an inter- 
mediate shaft, and get the greatest length of paddle. 

The cranks, half the connecting-rods, and part of the links 
are balanced bya cylindrical segment-weight, to reduce or annul 
the stresses whieh their vertical vibrations would produce on 


The paddle-arms have a radius of 3} ft. to the centre of oscil- 
lation of the paddles, ‘There is no wheel, the rims having been 
dispensed with to simplify the construction and facilitate repairs. 
The arrangement is believed to be as light as a wheel of the 
same strength and dimensions. 

The contractors have succeeded by hanging the oscillating 
gear of the paddles on the shaft, in giving it a better support 
and more definite position than the thin sides of the paddle case 
would afford, and in simplifying the connexion of the paddles 
with their arms and eccentric rods. 

The paddles are at present of elm. It is probable that some 
of the timbers of the district will be found to stand the heat 
betterand be stronger. Steel of the same strength is consider- 
ably heavier. 

The propelling surface is intended to be the greatest which 
the breadth and draught of the vessel would admit of. The actual 
amount will not be known until they aretried. It will not be 
less, however, than the ;}sth part of the surface of the vessel, 
the ejsth part of the augmented surface of Professor Rankine’s 
theory, and it may be the ;}sth of the actual surface, or the 
rieth of the augmented surface, as part of it may be above the 
1 ft. water-line, and perhaps a part may be allowed below the 
bottom. 

The speed which the vessels may attain will depend on the 
power of the boiler to raise steam with wood for fuel, but as the 
exhaust-pipe is about 100 ft. long, with some bends more sud- 
den than they should have been, and as this kind of engineering 
is new to me, I am not prepared to say here much about what 
my expectatiuns are—except that as the same size of boiler is 
used for locomotives having more than one and a half times the 
area of piston, and working about the same pressure and velocity 
as is expected here. The speed of nine miles an hour originally 
contemplated will be realised with less than half the s'eam 
which they consumed. And as the boiler has been proved to 
300 1b. on the square inch, and the strength of the machinery 
caleulated to work safely at 300 horse power, it may be possible 
to realise twelve miles an hour. 

The displacement on a foot of draught is 79 tons, and about 
7 tons the inch above that. The hull is estimated to weigh 
45 tons, and the machinery 25 tons, leaving 9 tons for fuel and 
other stores. There is a probability, therefore, of the 1 ft. 
draught being exceeded wheu there is no limit to the draught. 
When the draught is limited it was permitted to remove a quantity 
of their portable materials into the barges. Iam in hopes, how- 
ever, that iittle of this work will be required. 

In case of collision with the rocky bed of the river, causing 
great or sudden leakage, I have arranged 1 steam-pump upon 
Giffurd’s description, which is expected to discharge between 
200 and 300 tons an hour. 


A member asked whether the galvanisation of the steel had 
any influence on its tenacity and strength. 

Mr. Napier said that he did not know anything about plating the 
vessels with steel. He was not satisfied that steel could be got 
of such uniform strength as to render it capable of being de- 
pended upon. ‘The draught of water was the main feature, and 
if that were obtained, it would save navigation works, excavating 
canals, and many other things of importance. 

Mr. Young said that, so far as he bad ‘seen of galvanising, it 
always peeled off, and you could not get a smooth surface 
throughout. 

Mr. Scott Russell thought the thanks of the meeting were due 
to Mr. Napier for his most able paper. That suggested by Mr. 
Napier was the minimum draught that he had ever heard of, and 
no one had yet invented a vessel whic would go upon the dew 
as it lay upon the grass, though it appedred from the result that 
Mr. Napier had had that problem presented to him. He did 
nut see how more strength could be got out of a given weight of 
material than had been obtained. It appeared to him, Mr. Napier 
had done the right thing at once in saying, “ The only element | 
‘can have of strength is the height, I will therefore take the 
‘* greatest practicable and expedient height that will not inter- 
“tere with the use of the vessel;’’ he had, therefore, put an 
iron awning. He thought putting an iron awning, with the view 
of strengthening and lightening, was a most ingenious idea. He 
himself had built a vessel of 120 horse power to go on the Scinde 
in 2 ft. of water. He had launched her on the Thames in 19 in. 
of water, and thought that a very clever thing, but it was not 
half so clever as Mr. Napier’s boat. (Cheers.) 

Mr. Napier said he should like to hear some engineer make 
some remarks about the wheel. There was, in fact, no wheel; 
there were only spokes without any riz. 

Mr. Scott Russell: As a matter of mechanical principle, I 
need not say that we hold it to be a mechanical principle, when 
you have a great number of parts in any one thing, to join them 
together. In this ease Mr. Napier has chosen, instead of join- 
ing them that they may help each other, to cut them off with 
that same object. 1 will try to guess why. I think he says: 
If I tie them all together for help, it will be very good, no 
** doubt, when they can help each other; but if I tie them at 
“all, I must tie them, like marriage, for better or for worse ; and 
if I tie them so that they may better each other, I may perhaps 
“tie them so that they may harm each other.” Therefore, he 
says, instead of the hoops which join them exposing them to 
every kind of derangement, by making them quite detached I 
shall avoid all the chances of injury to more than one at a time. 
If that is the principle, I must admit that to my mind it is a 
very clever and ingenious one. , 

Mr. Napier said that that was not alone the object. It would 
save much trouble in the making and rivetting, and it also had 
the advantage of great simplicity. 

The Chairman said there could. be but one opinion as to the 
value of the paper which Mr, Napier had produced before the 
meeting. 


“ 


“ 





THE StowaGE or MERCHANT VESSELS. 

Mr. Naruanret BarwaBy, Assistant-Constructor of the 
Navy, read the following paper on “The Stowage of Merchant 
Ships:” 
‘The object of this paper is to illustrate by some examples the 
recommendations of the council on this subject in their recent 


The stowage of a ship, whether done by contract or not, should 

be done under the inspection of the captain of the ship, and 

should be conducted under his own orders only; and he alone 

should be held responsible for the good stowage of his ship. 

Ships are often very badly stowed, the weights being sometimes 

too low, thus causing them to roll with such rapid and violent 

motions as to carry away the spars, and otherwise endanger the 

safety of the ship; and at other timies too high, thus making 

the ships crank and liable to turnover. A ship may, however, 

generally, whatever her form, be so stowed as to avoid both dan- 

gers. As the character of the ship in these respects varies, so 

do the number of oscillations she would make per minute, if 

she were set rolling in still water, by men running across her 

deck, or other means, and then allowed to come to rest; that 

is, if the ship be crank, the numberof oscillations per minute 

will be few, and if she be too stiff they, will be numerous; but 

under the same conditions of stowage, the number will always 

be very nearly the same, whatever the amount of the impulse to 

set her rolling may be. Although this peculiarity has long been 

known to scientific men, no sueh observations have been made 

in merchant ships as would justify any specific rule on the sub- 

ject. It is, however, most desirable that information should be 

collected upon it, and that the attention of the owners and cap- 

tains of vessels should be called to it. 

We are all of us acquainted with ships designed advisedly 

with such proportions, that; wheu masted and empty, they are 

incapable of standing upright. But their lading altogether 

transforms them, and these same ships become under some cir- 

cumstances of lading, dangerously stiff. ‘This fact is sufficient 

to show to how large an extent the behaviour of a ship at sea 
is independent of the designer, and dependent only on the steve- 

dore or packer, 

Indeed, I do not think I should be doing any injustice to our 
profession as naval architects if I were to say that the behaviour 
of merchant ships at sea is more dependent upon the packers 
than upon the designers. 

This is, I think, sufficient justification for the expression of 
opinion the council have given in the matter of stowage, and 
may be held sufficient apology for me in presuming to deal with 
a matter in which I have had so little direct personal ex- 
perience. 

In H.M.’s service the designers are, it is true, directly re- 
sponsible for the proper stowage of their ships, because they 
assign the position of all the stores and other weights carried ; 
but the variatiou in the nature of the cargoes carried by mer- 
chant ships introduces considerations with which they are not 
familiar, and I therefore can only hope to assist in this matter 
by an exposition of principles so far as they may be practically 

applied by the packers, and by such illustrations as my own ex- 
perience may have supplied. 

The able papers read before us by Mr. Froude, Professor 
Rankine, and other gentlemen, on the rolling of ships, have 
done much to enlighten the naval architect in the matter of 
stowage, and may be expected to influence the forms of future 
ships; but unfortunately not only is the action of the designer 
limited in its influence ou the behaviour of the ship he designs, 
for the reasons already stated, but there are many ships which 
have no designer. ‘hey are the growth of an idea of the 
owner, grafted on some existing ship, and fashioned by the skill 
of the mould-maker, aided by the naturally graceful tendencies 
of the materials, into some sort of shapeliness. 

The influence of the architect is therefore so limited, and we 
are thrown so entirely into the hands of the packers, that we 
are Most anxious to give them the benefit of any knowledge 
of the subject which we may possess. 

The question then arises, How are we to provide that the 
packers have all the knowledge which is attainable, and have at 
the same time sufficient personal interest in the success of the 
ship to make them use their knowledge carefully and con- 
scientiously ? 

Only, it seems to me, although I speak here with much 
diffidence, by examination as to cofnpetency, and by the exist- 
ence of some directly personal interest in the success of the 
ship. These two conditions point to the captain of the ship, 
and to the captain only. He has already to pass an examina- 
tion as to competency before the Board of Trade, and he is 
therefore accessible to existing and increasing knowledge on 
these subjects, through their influence; and he has geverally 
some share in the money earned by the ship. On this account 
the council says, “the stowage of the ship, whether done by 
“contract or not, should be done tinder tue inspection of the 
‘* captain of the ship, and should be conducted under his own 
‘* orders only; and he alone should be held responsible for the 
“ good stowage of his ship.” 

It may be objected to this recommendation that it will involve 
in many cases either delay in the ship or absolute prohibition of 
leave to the captain. The ship is at home only one or two 
months after a long voyage, and she commences to receive cargo 
almost immediately after her arrival. If the captain is required 
to superintend this, he will have no time to spend with his 
fumily, and the duties would become so distasteful that good 
men would abandon the service. Under these circumstances, 
it is the practice for the chief mate to superintend the packing. 
It is true that the personal feelings of the chief mate are not 
much considered in this arrangement, but that is of no import- 
ance. The chief objection to this practice is, 1 think, that the 
chief mate has. neither the experience nor the direct personal 
interest in. the ship which the captain has. In services like 
those of Messrs. Green and Wigram, and other large shipowning 
firms, this argument would hold with much less torce, because 
the chief mate is a permanent officer whiose interest is to some 
extent identical, with that of his employers; but so far as we 
nava! architects are concerned, we see no way which would be 
generally so satisfactory as that recommended by the Council. 

It is most unsatisfactory that such important public interests 
should be imperilled by trusting tea mere leading man of 
labourers whose responsibility ceases when he has crammed the 
ship full of goods at so much per ton.’ There can be no doubt 
that in the course of time a shifewd active man employed always 
stowing the same type of shipsy trading always to the samc 
ports, and carrying the same of cargo, would, with- 
out any knowledge of prin jas well as the captain 
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propelled, suppose, by steam instead of sails, and built of iron 
ins' of wood, must depend more for her safety on the chapter 
of accidents than on the knowledge and skill of the stevedore. 
But if the captain were encouraged to enlarge his knowledge, 
and were compelled to take all the responsibility, his nautical 
experience, his superior intelligence, and his general knowledge 
would be a far better security. 

The designer of the ship, supposing her to have had one, is 
the proper person to say where and how the first cargo should 
be stowed. No one else can say, with any certainty, what her 
capabilities are, and how they may be best brought out. After 
her first voyage, which is always the most dangerous, the cap- 
tain gains experience, which he treasures up, and which he 
should be best able to turn to practical account in her subse- 
quent undertakings. 

In successive voyages, as the character of the cargo changes, 
and the designer is no longer accessible, the captain must decide 
how it should be stowed. It is the main object of this recom- 
mendation of the council to assist him by showing him how he 
may use the experience he acquires (either directly or through 
the records in the ship’s papers), as to conditions of stowage and 
behaviour, in order to ensure equally good behaviour with very 
different cargoes. 

If I give at once an example of such an experiment as that 
referred to in the recommendation of the council, we may be 
able to see more clearly than by any other means the nature 
of the operation, and the extent of its probable usefulness. 

I wish the example had been of sufficient magnitude to show 
the greatest amount of mechanical difficulty involved in setting 
alarge ship in motion in still water. It is thought by some 

ple that this will be considerable. I do not share this fear ; 
ot I am not in a position to say from experience that it is abso- 
lutely groundless. I would, however, suggest the following 
simple mode, which appears to present but little difficulty, 
when the vessel, stowed, or partially stowed, is lying by the 
wharf-side, in a tideway, or in awet dock. Secure the ship to 
the wharf-side by a chain with a slip, when she is lifting by the 
rise of water. As she lifts, she will, of course, incline towards 
the wharf.* Ifreleased, when she has been thus heeled over a 
few degrees, she will make a few oscillations, and then come to 
rest. It does not matter what the extent of the inclination is, 
provided some five or six oscillations can be counted, and the 
time they take noted in seconds. The number of oscillations 
ina given time, say in one minute, will be found to be the same 
practically, whether the vessel oscillates five times or twent 
times before coming to rest. The vessel on which this experi- 
ment was made is the Madeline, the yacht of Captain Robert 
Hall, superintendent of Pembroke Dockyard. I owe the experi- 
ment to his personal kindness. 

The Madeline is about 50 ft. long, over all, and 12 ft. wide, 
with 4 ft. 83 in. draught of water, and 26 tons displacement. 
The exact purticulars. with regard to her statical and dynamical 
stability, &c., are given in the accompanying tabular statement, 
prepared for me by M. Froyne, one of the members of this in- 
stitution. 

The vessel was first heeled over 10°, and then released. The 
time occupied by five complete oscillations (from port to star- 
board and back again to port being one oscillation) was 21 
seconds. She was then heeled over to 15°, and it was found 
that although the rolls were deeper and more numerous, five 
complete oscillations took exactly the same time as before. 

A weight of 6.6 ewt. (about 2, of the whole displacement) 
was then raised from the deck 12 ft., and secured to the mast. 
The ship was set rolling as before from both 10° and 15° incli- 
nation. The time of performing five oscillations was in both cases 
23 seconds. ‘The weight was then raised to 20 ft. above the deck. 
The ship was again set rolling from 10° and from 15°, and the 
time of performing five oscillations was 26 seconds in both 
cases. 

The time occupied by a single oscillation was thus in the 
three’ cases 4.2, 4.6, and 5.2 seconds respectively, and the 
number of oscillations per minute was respectively 142, 13,,, 
and 11,,. The several lengths of pendulums which would 
oscillate in these times would be 14.38 ft., 17.25 ft., and 22 ft. 
The differences in the time may appear to be too trifling tu be 
practically useful, but any gentleman may see by timing the 

ndulums, which I have provided for the purpose, that the 

ifferences are very readily seen. These pendulums were con- 
structed from the formula that their length should be the square 
of the period multiplied by .8154. Thus (4.2)? x .8154=14.38 ; 
(4.6) x .8154=17.25; and (5.2)? x .8154=22. 

The students at South Kensington, when asked to give the 
time of five oscillations from the pendulums, in ignorance of the 
times given by the ship, gave me without hesitation 21” and 
23”, and although with a little hesitation, I think, in the last 
case, 26”, i.e., the exact times of the ship. 

lf we examine the changes which had taken place in the ship 
by shifting the weight referred to, we shall see that whereas the 
centre of gravity of the vessel was 2.2 ft. below the metacentre 
at the time of the first experiment, it was only 2.05 ft. at the 
time of the second, and only 1.9 ft. at the time of the third; and 
the stability of the vessel varied in this same proportion. Thus 
when the stability was 2.2, or say 22, the vessel made about 14} 
oscillations in a minute; but when it was reduced to 19, it only 
made 11} per minute. Had the weight been heavier or been 
carried higher, we should have found the number of oscillations 
still decreasing, until the centre of gravity being raised as high 
as the metacentre, the number would be reduced to nothing, 
and the vessel would turn over. 

It will, however, be said you have stated only a part of the case. 
The raising of the weight increased the moment of inertia, 
as well as reduced the stability, and the alteration in the time is 
due partly to that cause. This is perfectly true. The radius 
of gyration is, in the three cases, 5.62, 5.94, and 6.47 respec- 
tively, and the corresponding moments of inertia are 824, 921, 
and 1092. 

We may, indeed, by swinging the weights, make the time 
the same, in two cases in which the stabilities differ largely. 





* The force required is not considerable. In a ship like the 
Achilles, weighing about 9500 tons, the strain on the securing 
chain would be only about 80 tons, at an inclination of 5°, and 
abont 160 tons at 10°. 





This method cannot, therefore, be said to be a fair measure of 
the varying stabilities ina ship. It is a measure of the extent 
of swinging and of elevating weights considered together. Rais- 
ing weights slows the time, and swinging weights does the same; 
and on this slowness, however produced, the good behaviour of 
the ship in a seaway largely depends, It is, therefore, useful to 
know what the joint effect is, even although we should be un- 
able to distinguish between the relative effects of these two 
causes of slow or rapid rolling. 

This much at least is certain, that neither dangerous crank- 
ness nor excessive stiffaess could fail to be discovered by this 
test before the ship left the docks, and a record of the times of 
oscillation, and of the corresponding behaviour of particular 
ships, would not only be useful in this way to the captain and 
owner, but the naval architect would, in the course of time, be 
able to draw from this experience invaluable lessons, 

We may be asked, Can you not do more than this for the 
packer? Can you not lay down some specific rules for his 
guidance? We can,andwe cannot. We can give specific rules 
to the naval architect by which he could stow the cargo, suppos- 
ing it were all at his disposal, just at the moment he wanted it, 
and that he could place it where he pleased. But we cannot 
give rules which the captain or stevedore could practically use, 
unversed as he is in scientific knowledge, and embarrassed by 
having his cargo coming to him upside down, as it were, the 
light goods having to be stowed just where he wants heavy ones. 
There are, however, a few general considerations which should 
never be forgotten by those who have to stow ships. 

It should always be borne in mind, for example, that dead 
weight cargo is more dangerous than any other, and requires 
greater care. 

It may be considered that light freight goods require, on an 
average, 80 cubic feet of stowing space for one ton avoirdupois, 
and dead weight goods only 35 ft. to the ton. Solid iron 
actually occupies only 43 ft. to the ton. It is reckoned, I 
believe, that in the hold of a ship, stored and provisioned for an 
over sea voyage, there are about 67 cubic feet of stowage room 
for every ton weight of cargo to be carried in it. If, therefore, 
all the cargo is dead weight goods, one-half the hold must be 
empty. If it were all iron, only about j,th of it would be 
occupied. If the ship has been designed, as she probably has 
been, with a view to cargo of uniform density, filling the entire 
hold, then the proper conditions of lading can only be met by 
stowing this supposed cargo of iron, occupying only 3,th of the 
space, exactly in the centre of the space, 7.e., its centre of gravity 
should be in the centre of gravity of the hold, and the supports 
for it should be spread over the whole surface of the bottom and 
sides. If this is not done, if the iron is spread over the floors, 
the ship will inevitably strain herself to pieces should she get 
into bad weather. It is not often that ships, not specially de- 
signed for it, have to carry such a cargo as this; but there is 
always a certain approximation to it, and the following general 
principle is always applicable. Let the position of the centre 
of gravity of the entire cargo under hatches be deter- 
mined by the designer, and registered in the ship, and let the 
captain aim always to stow his hold so that this height of centre 


‘may be preserved. This rule is applicable not only to the 


position of the centre of gravity considered vertically, but also 
to its position considered longitudinally. 

A dangerous practice is sometimes tolerated of bringing a 
ship to trim at the last moment by stowing heavy goods at the 
ends of her. This is fatal policy, and has been the ruin of 
many a good ship. In this case also the desigaer of the ship 
knows where the centre of gravity of the cargo under 
hatches should be in order to bring the ship down to her load 
line and to her proper trim. ‘The captain should know this also, 
and should stow from this centre uniformly right and left. 
Then, when the hold is full, the ship will betotrim. Of course, 
the more nearly the trim of the hull of the ship when light agrees 
with the designed trim when loaded, the nearer will this cargo 
of lading be to the centreof buoyancy of the ship. If the 
trim when light were the same as the trim when loaded, a safe 
rule in loading would be to take care not to alter the trim at 
any stage of the operation. Usually, however, ships swim con- 
siderably by the stern when light, the centre of gravity of la- 
ding is, therefore, obliged to be before the centre of buoyancy, 
and the ship should in this case go down gradually and _ steadily 
by the head as she takes in her lading. I cannot think it could 
be difficult, were this information as to the centre of gravity of 
lading supplied, to make every merchant captain understand 
his duty in connexion with it, and the examination by the Board 
of Trade might be made to include some test of his knowledge 
on the subject. This much is certain, neglect of simple pre- 
cautions is the cause of frightful disaster, and anything we can 
do, or which the Board of ‘Trade can do, toi nstruct captains, and 
to fix on them the responsibility, is a public duty of the highest 
moment. 

I have only one other remark before I conciude. The 
council has said that rapid and violent motions in rolling are 
associated with low weights. Lam in a position to give an 
illustration of this from ships in the Royal Navy. 

The wooden iron-clad ships have, as a rule, low weights. The 
Prince Consort, Ocean, Caledonia, Research, Pallas, Lord Clyde, 
and Lord Warden have all of them low centres of gravity and great 
stability. We find that they all have at the same time rapid 
motions, and that those which roll most rapidly roll also most 
deeply. The ship which has the character of being the worst 
roller in the fleet is the Prince Consort. Her centre of gravity 
is six feet below her metacentre. The consequence is that 
when the surface of the water oa which she is floating becomes 
inclined by the passage of a wave across her, the centre of buoy- 
ancy or the centre of gravity of displacement moves out towards 
the raised side of the water to an extent proportional to the 
depth of this centre below the metacentre, and creates a lever 
proportionately long and powerful for forcing over the ship to the 
same inclination as the surface of the water has taken. As the 
centre of buoyancy is raised nearer to the metacentre this 
action diminishes, and we find in the Achilles and in the Bellero- 
phon, where the stability is much reduced, a remarkable steadi- 
ness of platform or small susceptibility to changes of water sur- 
face. The Achilles has this quality in the greatest perfection ; 
and we find that the distance between her centre of buoyancy 
and metacentre is only 8ft. In the Bellerophon it is 8,28 ft. 





Another noteworthy fact is that this distance above referred to, 
between the centre of gravity of displacement and the meta- 
centre, requires to be less in an iron-cased ship than in an 
ordinary ship. Take for example the Orion and the Prince 
Consort. The distances between the metacentre and centre of 
buoyancy are the same, yet the Orion is said to behave well ina 
seaway in this respect, and the Prince Consort badly, This is 
due partly to the tact that the disturbing power in the Orion is 
6 ft. multiplied by 5100 (her displacement), while that in the 
Prince Consort is 6 ft. multiplied by 6700; but it appears to be 
due still more to the very large increase in the moment of inertia 
of the ship due to the armour-plating—an increase which has 
the effect of keeping up the rolling for a longtime. The periods 
of rolling of some of the ships I have referred to are in dis- 
turbed water, but all similarly cireumstanced, about as follows: 
No. of complete Average angle 
Oscillations per of roll each 


minute. way. 
No. “ 

Achilles pa bd | on ooo 74 
Bellerophon ... pint 8 Py: eve 9 
Caledonia ees ooo Al owe ae | 
Lord Clyde... oe il ooo oa 
Pallas pe ow 2B ese ae 

Wivern coe «oc. an oe oops SOA 


MADELINE YACHT. 
Principal Elements and Calculated Results. 


ft. in. 
Length between the perpendiculars ... ove 42 6 
er ese deo « ose 49 6 
Breadth, extreme... ese soe és 12 0 
Draught of water { gs A : ; on 
‘ ft. 
Length on load-line ove eve ore eos 43.15 
Breadth at load-line eee eos ove eee 11.6 
Depth in midship section from load 3.6 
Water-line to lower edge of rabbet of keel } ~ 
Depth of keel below lower edge of rabbet ove 1.3 
Area of load-line, or plane of flotation ... we =: 878.5 
Tons per inch immersion at load-line ... eee a] 
Area of greatest immersed section eee seo 33.1 
Displacement in cubic feet eee ove oo. 913.6 
ee intons ... oe 7m die 26.1 
Metacentre above centre of buoyancy ... we 3.54 
»»  load-line  ... oe 2.03 


Centre of gravity of yacht below metacentre .. 2.2 
load-line 0.17 


. 


” ” 


foot-tons. 
Moment of stability to 10° heel by metacentre 4g 
t. 
Point S from middle eee ode eee os 2 
foot-tons. 
Moment of statical stability to 10° inclination, ) 9.82 
by Atwood’s formula ... ess ose nee 
foot-lb. 
Dynamical stability to 10° heel ... ons . 1898.88 
square ft. 
Sails, area of ese <a ids eke e- «1881.6 
ft. 
Centre of effort above load-line ... ose ose 19.9 
Sails, moment of, round load-line ei 27502.56 


Experiments on Rolling. 
TABLE sbowing actual performance in six experiments, being 
conditions caused by moving weights (6.6 cwt.) in a vertical 
direction along the mast of the vessel : 
































; 12 ils < 
r= a/s g¢isoe| & 
‘32 Position 3.8 E45 se = 
$'5 0 $S\%3 3 8i5 a5] ‘S 
4B Weights. ASloAalesz| 2 
i S| é\s°S| 2 
mT |e < 
sec, deg. 
1st 1 | On deck, or 3 ft. 5| 21 4 10 
mard 3 in. above load 

condition. 9 tig bi bt 4 15 
Ond 3 | 12ft.abovedeck, | 5 | 23 43 10 
i - or 15ft. Sin. 
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aa | 6 above load line. 5 | 26 5k 15 

ft 


Centre of gravity of yacht below metacentre, 1st condition, 2.2 
2nd. e 2.05 
Sek, ..09 1.9 
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” ” ” 


Mr. Wigram said that having had some considerable know- 
ledge and experience with regard to the stowage of ships, he 
might be allowed to say he felt great doubt whether any sug- 
gestion had been made by the paper that had been read which 
would be found to be of any practical utility. Of course, no 
difficulty would exist in designing a ship, if they had a perfect 
knowledge of all the weights which had to be carried; and no 
difficulty would exist in the case of a man-of-war, where it 
would be known almost toa pound what the weight would be. 
The great difficulty was occasioned by the uncertainty of the 
quantity of cargo and its nature. If it were a cargo of 
copper ore, or some similar material, no difficulty would exist ; 
but where the cargo was very varied, some of it arriving very 
late, which was often the case, for it was impossible to engage 
the whole cargo before beginning to load the ship, it was a 
matter of considerable difficulty, which would be increased in 
the case of a steamship. You would be placed at the mercy of 
the trade as to how you were to stow your ships. It was im- 
possible to make anything hke arule. The utmost you could do 
would be to do the best under all the circumstances. 

Mr. Scott Russell said he did not know which to value the 
most highly, the admirable theoretical views that Mr, Barnaby 
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had brought forward by his paper, or the admirable practical 
views suggested by Mr. Wigram. He had said to himself, when 
Mr. Barnaby was reading his paper, If the captain is to go into 
all those calculations before fe takes his what a fix he 
will be in, and what a precious lot he will have todo! But Mr. 
Barnaby had said that the ship's papers might contain informa- 
tion by the builder which is not now given to any captain. In 
‘some countries, no ship of the navy could go to sea without there 
being, as an imperative part of that ship’s papers, a complete set 
of the drawings, not showing the calculations, but showing the 
results of those calculations, and marking the place in the ship 
where the centre of weight should be stowed in order to give 
her the qualities which the constructor intended she should 
have. He asked whether it would not be fair to the captains of 
this country that no ship should ever go out of the ship- 
builder’s hands without having a drawing of the ship showing 
the capacity of every individual hold between every pair of bulk- 
heads, showing the centre of gravity. He did not say that a 
captain having that knowledge could control the cargo, but he 
would have a good expectation beforehand what he would like 
to see, and, when he saw it, he would know where to stow it. 

Mr. Cowper thought the meeting were much indebted to Mr. 
Barnaby for the means of ascertaining the times of the rolling 
of the ship. He did not think the stevedor could be expected 
to understand much about the drawings, and if he had any 
information given to him, it should be given in the clearest and 
simplest way. It was not desired to upset and overthrow the 
best known means of stowing ships; what was wanted was to 
improve on what was being done. He thought there might be 
painted on the sides of each compartment what weight should 
go into that compartment, and that there might be a mark on 
the side showing the centre of the weight. 

Mr. Westhorp said it was essential a cargo should be placed 
in a vessel in such a manner as to render her in every respect 
seaworthy. A great deal had been said about dead weight, and 
if captains were to be instructed at all, they should be told ex- 
actly what dead weight was. He thuoght the vast a of 
captains knew nothing about the stowage of ships at all. The 
young men, the second and third officers, who were rising up to 
be captains, should be taught something of the stowage of 
cargo. He had risen mainly to show the importance of having 
the young men brought up to understand the stowage of ships, 
which they did not at this moment; and if the committee o! 
the council would, in their report, put that before the ship- 
owners, he was sure it would be productive of very beneficial 
results. 

Sir E. Belcher said, he thought the question to be dealt 
with was rather the science of sailing ships than loading them. 
If you were to imperatively point out to the masters of vessels 
that they were to stow their cargo according to the rule that 
has been suggested, each section being marked as calculated to 
take so much tonnage, and no more, you would be advancing a 
certain step. 





On THE Proper Form or Suips. 

Mr. Jonn Bourne then read the following paper “On the 
Proper Form of Ships:” : 

The proper form of ships resolves itself into main points of 
inquiry—first, the determination of the shape which will enable 
vessels to pass through the water with the least resistance, and 
second, the determination of the form of bull or of the arrange- 
ment of materials which will enable most strength to be obtained 
with least weight. Fortunately, neither of these problems is 
very difficult of solution, and together they form the ground- 
work of the whole science of naval arcl:itecture. 

When a vessel moves through the water, it is plain that the 
water must be opened before and closed behind her, by which 
act power is consumed; and, formerly, most of the power ex- 
pended in propelling a vess:1 was supposed to be lost by thus 
moving the water. It was in this belief that, in 1853 and 1854, 
I built several vessels upon what I called pendulum lines, which 
were lines of such « form that each particle of water which was 
encountered by the stem was moved gradually aside, in precisely 
the same manner as if it were suspended by a pendulum rod, 
and were beginning to move sideways in its arc by gravity, and 
as if the motion, which was continually accelerated in the first 
half of the beat, was contiuually retarded in the second half of 
the beat, until it came to rest at the midship frame. There the 
return beat was supposed to be begun, and it was terminated at 
the stern. Now asa pendulum in swinging to and fro suffers no 
loss of power, except only that which it suffers trom friction, it 
uppeared to me that if each particle of water could be moved in 
the same manner as the ball of a pendulum moves, there would 
be no loss of power in thus moving the water, except what is 
lost in friction; and as the water could manifestly be so moved 
by giving a proper configuration to the sides of the ship, I saw 
no impediment to the construction of vessels upon these prin- 
ciples. Several such vessels were accordingly constructed by 
me, and I expected a superior performance from them. But on 
trial 1 found that, although they went with great smoothness 
through the water, and raised no apparent wave at any parti- 
cular spot, yet that the speed they attained but little, if at 
all, pha ow that of ordinary vessels of good form. As, how- 
ever, the water was certainly moved by these vessels in the 
manner of a pendulum, and surrendered the whole of its 
motion before it was finally dismissed at the stern, it was 
certain that the water could not go off with any of the 
mechanical power which the engine generated, except in so far 
as it was put into motion by friction; and it was plain, therefore, 
that it was to the friction of the bottom the main part of the resis- 
tance must be ascribed. This doctrine, accordingly, is now 
generally accepted. In all vessels there will be a certain 
resistance caused by the difference of level between the bow and 
stern, and the amount of this difference can easily be deter- 
mined when we know the sharpness of the lines and the speed 
of the ship, or, in other words, the velocity with which the 
water must be moved sideways to enable the vessel to pass. 
As a particle of water which is encountered by the stem has to 


move through half the breadth of the vessel in the time that the 
vessel moves through half her length, there must be a sufficient 
difference of level, or, in other words, a suffieient head, to impart 
this velocity of motion, and there must be an equal difference of 


level to carry the icle back in the necessary time to the 
stern. In very blunt vessels, with a great power of 
engines and sails, the sideward motion of the water has to be so 
swift as to require a very high head to generate it, or, in other 
words, there is necessarily a great difference in the level of the 
water at the bow and stern by which incident a serious amount 
of hydrostatic resistance is produced. But in steam and other 
modern vessels formed with the ordinary amount of sharpness, 
the amount of hydrostatic resistance is small, and it is reckoned 
that about nine-tenths of the total resistance is produced by the 
friction of the bottom. Unlike the friction of solids, the friction 
of fluids varies with the amount of rubbing surface, and may, 
therefore, be rather designated as adhesion. The form of cross 
section will, consequently, influence the resistance; as, with 
any given displacement, and any given sharpness, some forms 
will involve a larger rubbing surface of the bottom than others. 
Thus a very broad and shallow river vessel suffers with any 
given displacement « very much greater resistance than a vessel 
with a semicircular midship section, in which form the amount of 
rubbing surface is the least possible. In fact, the resistance of 
a vessel of any given length is measurable pretty nearly by the 
immersed perimeter. A vessel, consequently, of twice the 
breadth and depth will have twice the length of immersed 
primeter, and consequently twice the resistance from that 
cause; and if she is also made of twice the length, she will 
have an increase of resistance in consequence of the increased 
surface due to the increased length. But this resistance will 
not follow the same law as the other, especially in the case of 
long ships, seeing that the resistance of the hinder part will be 
reduced from the circumstance of being floated by water which 
has already been put into motion by the forward part. The law 
of decrease in the resistance per foot of additional length, how- 
ever, is not known; nor can it at present be absolutely asserted 
what proportion of length to breadth will give a minimum re- 
sistance fur every particular speed. The fact, however, that the 
sharpest vessels in our navy give better co-efficients at low 
speeds than at high, shows that those vessels are not sharp 
enough for the attainment of their highest rates of speed with 
the minimum of power. It would be easy to carry out some 
experiments to ascertain at what particular speed the best co- 
efficient is obtained. This will not be either at a very high 
speed or at a very low; and the particular speed at which the 
resulting coefficient was found to be largest would fix with cer- 
tainty the proper amount of sharpness for that particular speed 
and depth. If the speed be doubled, it does not follow that the 
sharpness should be exactly doubled, as the increase of friction 
consequent upon the extension of the Jength, might more than 
balance the resistance due to the increased head requisite to 
give greater sideward velocity to the water. But it may 
be generally asserted that with every material increase in 
the speed, there should be a material increase in the sharpness 
though it does not appear probable that the sharpening should 
proceed in exactly the same ratio as the acceleration. In the 
case of screw vessels, however, and also in the case of river ves- 
sels propelled by a paddle-wheel at the stern, since the propeller 
by movin in the folowing current, recovers a portion of the 
power expended by rubbing the water into motion by the fric- 
tion of the bottom, there will be less eventual loss resulting 
from an extension of the surface in the direction of the length 
than there will be in ordinary paddle vessels with the wheels at 
the sides, as side wheels do not rotate in the current which the 
ship creates. 

Thus much then is clear with regard to the proper form of 
ships: Ist. That the water lines should be such as to give to 
the water the same species of motion that is given by gravity to 
a pendulum; or the lines may be of any similar or equivalent 
form which involves the necessity of the water, before finally leav- 
ing the vessel, surrendering all the sideward motion which it had 
obtained. 2nd. That the proper sharpness for any particular 
speed is ascertainable by finding the particular speed by experi- 
ment at which the coefficient of performance is a maximum. 
3rd. ‘lhat in the case of vessels with stern propellers, the sharp- 
ness proper for any increased speed will vary nearly as such in- 
crease, or, in other words, that a vessel intended to attain twice 
the speed of another, of which the coefficient is a maximum, 
should be made nearly of twice the length. And 4th, That 
the cross section should be brought as nearly to the form of a 
semicircle as is consistent with other necessary indications. 

The second part of the preblem of the right construction of 
ships so as to confer most strength with the least materials, 
resulves itself mainly into such a strengthening of the deck as 
will enable it to balance the bottom. All ships are weakest in 
the direction of their length, and they should be regarded as 
great hollow beams, of which the bottom is the lower flange or 
member, and the deck the upper: and just as the bottom is 
strengthened by keelsons and other longitudinal beams, so should 
the deck be strengthened in like manner by similar attachments. 
All iron ships should have an iron deck under the wooden one, 
and should also have a box-stringer running round the mouth of 
the ship. The scantlings of the frames and plates should, it is 
clear, aiminish from the centre to the ends, in order that all 
parts of the structure may be equally strong, and proper iron 
pipe stanchions, which both push and pull, should as frequently 
as convenient connect the main deck with the bottom. The 
experiments made to determine the proper proportions for the 
Menai bridge equally illustrate the proper proportions of ships ; 
and those experiments clearly show that most of the material 
should be collected in the top and bottom of the structure, or 
what answers to the deck and bottom of the ship. 

To illustrate the manner in which the water-lines of a ship 
should be drawn to give to the water the same species of motion 
that is given to a pendulum by gravity, we may, for the sake of 
simplification, suppose the cross-section of the ship to be rec- 
tangular, and consequently that the water has merely to vibrate 
to and fro upon the sides to enable the body of the ship to pass. 
If, therefore, we cause a sheet of paper to travel vertically with 
a speed representing the speed of the ship, and if in front of this 
travelling paper we hang a pendulum of such a length that it 
will make one beat in the time in which the ship passes through 
half her length, then a paint-brush or pencil stuck in the pen- 
dulum bob will describe the proper water-line, since if the sides 
of the ship are formed thereto, each particle of water will mani- 
festly be constrained to move in precisely the same way as the bob 








of a pendulum naturally moves by the action of gravity. The 
water-line may also be easily drawn by the aid of ordinates. 
Thus, suppose the line x d, Fig. 1, to re mt one-fourth of 
the length of the ship, and let it be divided into ten equal parts. 
As the water has to move in the same manner as a body falls by 
gravity—for we may su each particle of water to fall side- 
ways—the successive ordinates must manifestly be of such 
lengths as to conform to the law of falling bodies. In other words, 

if, during the first advance of the vessel through one foot the water 
is moved sideways one inch, then during the second advance of a 
foot the water must move through the square of 2 or 4 in. ; or if 
the length of the first ordinate be 1 inch, the length of the second 
will be 4 in., of the third, 9 in., of the fourth, 16 in., of the fifth, 

25 in., and so on, increasing always as the square of the times 

which the numbers 1, 2, 3, 4, &c., represent, since those are the 
distances which the vessel through in equal intervals of 
time. In Fig. 1, 2 g represents half the length of the ship, and 
aathe midship frame. A particle of water encountering the 
stem at 2 must have its sideward velocity continually acceie- 
rated, if it is to fall sideways by gravity, until it reaches the 
point b midway between the stem and the middle of the ship; 
and as at a the particle has to be again in a state of rest, the 
velocity of the particle ing from 6 to a must be —— 
retarded according to the same law that is followed by a ball 
projected upward by gravity. The curved line zh, it is clear, 
must be precisely the same as the curved line 6 a, and instead of 
drawing the second curve by new ordinates, we may suppose the 
shaded portion, xd, to be cut out of the paper, and reversed so 
as to assume the appearance of the shaded portion,da. It is 

plain, moreover, that the area of the figure xa a is equal to half 
that of its circumscribing parallelogram, from whence we may 
deduce the important law that the capacity or displacement of 
every ship of rectangular cross section should be equal to half 
that of its circumscribing parallelopiped. Of course, ships sel- 
dom possess rectangular cross sections. But it iseasy to trans- 
late any other form of cross section into a rectangular form by 
taking the area of each successive frame in the immersed portion 
of the actual ship, and by setting off the width on any rect- 
angular design, which with any given depth will make the 
area of the corresponding frame in the rectangular ship 
the same as that in the real ship. By pursuing this 
course it will be found that the form of the water- 
lines will necessarily vary with the form of the cross section, 
and that, whereas with a rectangular cross section the water- 
lines of a properly formed ship will be necessarily hollow, with 
a circular cross section they will become rounded, the area of 
each successive frame or cross section remaining the same. 
Now it is not so much the form of water-line we have to consider 
as the rate of displacement, which will be determined by the areas 
of the successive frames, and if we fix the proper areas in the 
case of a vessel with a rectangular cross section, as we can easily 
do by the method pointed out, then with any other form of cross 
section we shall obtein the i oe water-line by making the 
successive areas the same as before. It is a useful test of the 
poe form of any vessel to take out the areas of the successive 
rames, and to translate those areas into the rectangular form. 
If the curve connecting these areas is a regular one of the form 
represented in Fig. 1, then the shape of the vessel is good; but, 
if on the other hand, the curve is zigzag, jerky, or uneven, the 
shape of the vessel is bad. 

In Fig. 2, A C is the ground plan of a ship of rectangular 
cross - section, of which aa is the midship frames, and b b 
b bthe frames intermediate between the stem and the middle 
and the stern and the middle. P. is a pendulum of such 
lenzth as to make one beat in an arc extending from the mi:dle 
line of the keel to the side at B in the time in which the vessel 
advances through half her length. The versed sine of this 
are will represent the hydrostatic resistance as it represents the 
amount of head or fall requisite to give the necessary sideward 
velocity, whether to the pendulum or the water, and to any given 
length of arc or half-breadth of ship, it is plain the versed sine 
will increase as the pendulum is fo shorter, or in other words, 
as the time of the beat is lessened, or the time is lessened during 
which the vessel passes through half her length. This is only tan- 
tamount to saying that, with any given length and breadth, the 
hydrostatic resistance increases with the speed. But if we 
simultaneously increase the length, then the length of the pendu- 
lum will remain as before, and the hydrostatic resistance will be 
unaltered. D B E is the ground plan of. another vessel of rectan- 
gular cross-section of half the length of the foregoing. In this 
hgure the breadths 0! 6' are the same as those 6 6 in the larger 
figure and this would be the form suitable for half the speed. 


[Papers were then read by Mr. Reed, Mr. Merrifield (for M. 
Flachat), and Admiral Elliott. ] 


Mr. Scott Russell said, he regretted Mr. Bourne had left the 
room, otherwise he should have made a few remarks on his 
paper. He had wisely shown what the various elements of 
resistance were, and how they contested with each other. It 
was quite certain that the shape of a ship which will give the 
least resistance, as far as displacement was concerned, might 
be its great length; and fine lines would give a slow vessel, on 
account of the large quantity of surface it exposes to the skin 
resistance, or drag of water. It was always a question of com- 
promise in designing a ship, whether you would extend her and 
= her very fine, or cut her off, so to speak, in order to get 
little skin. 








Tue Caps.—The proprietors of the Cape Town Railway have 
sanctioned the issue of 850,000/. of preference capital for ex- 
tension lines. 

Tue AtLantic TELEGRAPH.—The Telegraph Construction 
and Maintenance Company have commenced making 321 knots 
of cable to connect Placentia, Newfoundland, with Cape Breton. 
The deepest depth ot water is 252 fathoms, and the cable is ex- 
pected to be working in August. 

Tue Sniwer Ririe.—Out of a total of 94,140 rounds which 
have been fired at Woolwich up to the end of last week with the 
converted Enfield, the total failures from every cause, including 
misses of the target at 500 yards, split cartridges, &c., only 
amounted to 341, or almost exactly one-third per cent. 
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LOCOMOTIVES IN THE PARIS EXHIBITION. 





lite diagrams given above represent the two engines seut by 
M. Sigl, of Vienna, tothe Paris Exhibition. That shown by 
Fig, 1 is an eight-coupled outside-cylinder engine for the 5 ft. 
gauge, and is intended for one of the Russian lines. The wheels 
are 4 ft. in diameter, and the total wheel base is 12 ft. 9} in., 
all the axles being placed under the barrel of the boiler. The 
axles have outside bearings, and are coupled by means of 
outside cranks, to one pair of which the connecting rods 
are also coupled according to the system patented in Austria 
by Mr. Hall; and we may remark here that the shape 
of these outside cranks both in this and M. Sigl’s other engine 
is exceedingly clumsy, as many of our readers will no doubt 
notice for themselves. The engine is intended for using wood 
fuel, and the chimney is provided with an American “ spark- 
catcher,” the smokebox being also furnished with a special 
arrangement for facilitating the removal of the wood ashes. The 
firebox casing is 5 ft. 11 in. long outside, and the tubes are about 
15 ft. 5 in. in length. The cylinders are about 20 in. in diameter, 
with a stroke of 25 in., and the valve motion is outside, the 
eccentries being carried by overhung crank arms fixed to the 
ends of the driving crank-pins. The springs of the three hind 

airs of wheels are connected by compensating levers, but these 
oes but a = limited range allowed them. 

M. Sigl’s other locomotive, shown by Fig. 2, is an outside- 
cylinder four-coupled engine, intended for a Russian line in the 
neighbourhood of Warsaw. ‘This engine, like the other, has 
outside frames, the two hind axles being coupled by outside 
cranks, to one pair of which the connecting rods are also at- 
tached. The coupled wheels are 5 ft. 3 in. in diameter, and the 
distance between their centres is 6 ft. 6 in. ; whilst that between 
the centres of the leading and driving wheels is 6 ft. 7 in., 
makiog the total wheel-base 13 ft. lin. The firebox is 4 ft. 
11 in. long outside, and the tubes, of which there are about 150, 
are 14 ft. 1} in. in length. The valve gear is placed inside the 
wheels, and is of the ordinary shifting-link kind. 


PETROLEUM AS FUEL. 
To THe Eprror or ENGINeeRrine. 

Srr,—I observe your various accounts of Mr. Richardson’s 

experiments, and that you, apparently, believe in their final 
success. I much wish that I, having oil wells of my own, and 
being a considerable producer of oil, could also believe in the 
safety and economy of the introduction of petroleum as a fuel on 
shipboard. But I cannot. The article is much too dangerous. In- 
deed, I eannot understand how any one who has had a six months’ 
7 with petroleum can think of introducing so certain 
a danger on board steamships. It contains a considerable per- 
centage of volatile naphtha, easily disengaged from the heavier 
ate not only by the slightest motion, but even when the 
iquid is at rest. On board ship this vapour would penetrate 
everywhere below deck, and be ready, on the first contact of fire, 
to wrap the vessel in flames. Ihave been much at sea, and 
know its — well, and I am convinced that, of all things 
ever proposed by man for the use of man, nothing is so danger- 
ous as that of the use of petroleum as fuel at sea. 

I have directed the boring of more than two hundred oil wells 
in one district, where we at one time collected upwards of five 
thousand barrels of oil daily, and yet I cannot and will not be- 
lieve in using this eil on board steamships. 

I am convinced, however, that this oil can be used with great 
advantage and economy in iron smelting. Indeed, experiments 
of much promise have been tried here. I believe that the oil 
first distilled into gas, and blown in soas to enter the furnace 
close to the blast, would reduce the most refractory ores, and 
even the Taranaki iron sand of New Zealand. I will endeavour 
to keep you informed of the results attained here with this new 
application of petroleum. 

Yours truly, 


New York, March 25, 1867. ETHER. 


SAFETY-VALVE SPIRAL SPRINGS. 
To tue Eprror or ENGrIveer.e. 

Sir,—F6 your last number, you give a description of an 
arrangement of the above, which you state is in use on some of 
the German locomotives, and has been found to answer well. 
It is rather singular that, some twenty-two years ago, I tried 
the same principle of balance on one of the locomotives on the 
Chemin de Fer du Gard, in the south of France, and found it 
work most satisfactorily. This balance was lent me by a Mr. 
Charles Pemberton, a native of Birmingham, who was then 
employed on one of the Rhone steamers, and was afterwards, I 
believe, chief engineer on board H. M.S. the Retribution. I 
have no doubt whatever that Mr. Pemberton was the inventor 


of this arrangement. 
Stockton-on-Tees. 


Yours truly, 
Tuos. Ssowpon. 
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MENZIES’S SYSTEM OF DRAINAGE. 
To tue Eprror or ENGINEERING. 


Sir,—I am led to infer from the article on the above subject 
in your last issue, that the introduction of water-closets into 
towns is not the great mistake of the age, as has been asserted 
by some who, from their high professional position, ought to be 
authorities, but that it is the system for disposing of feecal mat- 
ters, and which, in conjunction with “ Menzies’s system of 
drainage,” will make our towns healthy, and our rivers pure. 

Now, Sir, as I, in common with many others in a similar 
position, am not so positive as some appear to be of the advan- 
tages to be derived from a general adoption of water-closets 
throughout the country, and as the necessity of Menzies’s 
system of drainage hinges entirely on the use of water-closets 
(for I do not anticipate that even Mr. Menzies would recom- 
mend his system were closets abolished), perhaps you will kindly 
inform me, frst, what are the advantages to be derived from the 
use of closets in towns; secondly, is the experience gained by 
those towns where the closet-system is in operation of such a 
nature as to justify the continuance of them, and their general 
adoption throughout the ye ? thirdly, is the closet-system 
the most profitable mode of disposing of fecal matters? and 
last, though not least, is the water-closet system calculated to 
be the least injurious to the health of the inhabitants gene- 
rally ? 

On the nature of the answers to these queries, I submit, 
depends the value of the “ Menzies’s system of drainage.” 

Yours truly, 
Geo. SNAITH, 
Borough Engineer and Surveyor. 

Hanley, April 9, 1867. 

[ We print Mr. Snaith’s letter; but we fear that if he is still 
uninformed as to the advantages of water-closets, none of our 
readers will take the trouble to inform him.—Ep. E.] 


COMPOUND ENGINES. 
To THE Eprror or ENGINEERING. 

Sir,—With regard to the opinion expressed in your last 
number, as to the success of these engines having been ex- 
clusively obtained in their application to paddle engines, I wish 
to call attention to the fact that in Randolph and Elder’s 
engines the combined cylinders are, I think, invariably placed 
“side by side,” with the shortest possible steam passages, 
and pistons moving in opposite directions. On the conttary, 
Humphrys and Tennant, in the engines supplied by them to 
the P. and O. Company, have placed the cylinders end to end, 
which position involves a e of twice the length of stroke 
from the rear side of the high-pressure cylinder to the front side of 
the low-pressure cylinder, both pistons travelling simultaneously 
in the same direction. Messrs. H. and , in some 
eases, the Poonah for instance, make the large low-pressure 
cylinder with a trunk for the piston-rod, which seems to 
me un admirable arrangement for condensing (prematurely) 
in the cylinder, and thereby taking some of the onus off the 
coudensers, to say nothing of the unequal pressure caused by a 
trunk on one side of piston only. 

However, not being an engineer, I am not competent and do 
not presume to offer a condemnatory opinion. My desire is to 
extract the opinions of those who are competent, and I sincerely 
hope to see the subject again alluded to in your colamns. I am 
taking in Mr. J. Bourne’s work on the Screw, as I did his first 
edition, and it will, I am sure, be very gratifying to most of 
those who are doing the same to find recorded in his volume 
his own ideas on the relative merits of “side by side” and 
“ end to end” combined cylinder expansion engines. 

Yours obediently, 


Plymouth, April 8th, 1867. A Sussciper. 


To tHe Epiror or Enerxverrma. 

Str,—I believe I express the prevailing sentiments of a great 
number of your young readers, when I say that the articles on 
the education of young engineers, which have appeared from 
time to time in your valuable paper from its commencement 
have been well caleulated to inspire them with a determination 
to surmount the difficulties which undoubtedly present them- 
selves in the attainment of proficiency in their profession, 

It is with a view to further urge upon them the advantages 
obtained by such education, that I, as one of themselves, through 
your courtesy, address them. Having felt the necessity for a 
thorough knowledge of mathematics, which I had neglected to 
acquire during my articles, from which I emerged nothing more 
than an engineer's draughtsman and a slave, as it were, | to the 
simplest formule, I determined to commence evening work, 
and by dint of perseverence, I have been enabled to overcome 
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many of the obstacles which were between me and a thorough 
acquaintance with the theory as well as the practice of engineer- 
ing; and I have found, that not only is there greater satisfac- 
tion in working when you thoroughly understand your subject, 
but my employers were not insensible to the value of a servant 
who could use his head in unison with his hands, and they gave 
me a substantial proof of their appreciation cf my improvement 
by raising my salary. I can only say to my brothers in the pro- 
fession, “ go and do likewise.” 

Nunc aut Nunquam. 


PUMPING ENGINES. 
To tHe Eprror or ENGINEERING. 

Srtr,—lIn printing my paper, read before the Society of Engi- 
neers, you have allowed one or two errors to occur. - Thus in 
the beginning of the paper, I said: “ A well-constructed Comnish 
“engine does a higher duty when expanding the steam five 
“* times,’’ not mine times. And further on, the formula should 
have been the following, instead of the one given in your 
journal: 

a 
2.5ep1 
p being any portion of the stroke, x the required pressure, and 
¢ the capacity of the small cylinder or unity. 
Yours, &c., 
Henry Davey. 

{The paper was printed aceording to the MS. received from 

the secretary of the Society.—Ep. E. ] 





STEEL PLATES FOR SHIPBUILDING. 
A cAsE was decided in the Crown Court, at Belfast, on 
Friday last, with reference to the quality of Bessemer steel 
lates made for shipbuilding purposes. Messrs. Harland and 
oolf in building the Istrian, a ship of the great length of 
401 ft., decided to adopt steel plates for the upper strake. For 
this purpose they ordered a quantity of § in. plates of Messrs. 
Marriott and Atkinson, of Sheffield, and although the price was 
but 18/. per ton, they were a ly under the impression that 
the plates were to be of aed ie steel, as the makers named have 
no Bessemer plant. It was stipulated at first that the plates 
should bend double, cold, without cracking. This test, a severe 
one, was too much. None of the plates would stand it. The 
_ were annealed im sawdust after having been heated to a 
lood-red, and were afterwards straightened in the rolls. One 
of the plates broke in two in the rolls. They were got into 
place on the ship’s side for fairing, and occasionally in this pro- 
cess hot irons were Po to their upper edges. Several of the 
plates cracked, and all were ad and replaced with Bowling 
plates at an increased cost. 

The issue of the case, a eross aetion, was that the makers re- 
covered the amount of their aecount in dispute, about 6001; 
but the purchasers also recovered nearly 900/. damages, for the 
ro to which they were put in removing the plates and by the 

elay. 

It appears that Messrs. Marriott and Atkinson have already 
rolled about 5000 tons of steel plates from Bessemer slabs, and 
the late firm of Jones, Quiggin and Co., of Liverpool, built no 
less than sixty vessels of this material. We must suppose that 
the steel which formed the subject of the present action, was 
brittle in consequence of an improper quality of pig iron having 
been originally used in the converter, or, possibly, from the ad- 
dition of too much spiegeleisen, or from some accidental defect 
in the manufacture, just as # lot of iron sometimes turns out 
badly, for it is certain that ship plates of any required tough- 
ness can always be made by the _senetie process, the propor- 
tion of carbon being lessened for the purpose. The plates in 
question were large and thick, being 10 ft. long, 3 ft. wide, and 
fin. thick, thus weighing nearly 7 cwt. each, but except for 
this they did not necessarily differ from the Bessemer plates, of 
which even locomotive fireboxes have been made with success. 
The interest attaching to the use of steel for ship plates is 
now so great that we trust it will be at once and conclusively 
proved by experiment, that this case in no way bears upon the 
general question further than would a single bad lot of iron 
against iron ships in general. 











A Rattway Ferry.—We gave a notice, some time since, of 
the ‘‘ car ferry-boat” constructed for the Great Western Railway 
of Canada for ferrying trains across the Detroit River, and we 
have drawings of the boat and landing-places in preparation for 
our columns, prepared from tracings kindly sent us a the engi- 
neer of the line, Mr. George Lowe Reid. At the recent meeting 
of the shareholders of the line, held in London, it was Stated 
that the boat could carry 240 tons of goods and goods wagons at 
each trip, and it had taken across 221 eight-wheel wagons 
in twelve hours, its full capacity being 240 wagons in that time. 





Sa 


wh 
er- 
ac- 
ct, 
ant 
ave 
ent 


gi- 

in 
ish 
five 
uld 
our 


and 


on 
teel 
and 


For 
rs. 
vas 
hat 
uve 
tes 
ere 
The 
oa 
)ne 
nto 
ro- 
the 


, of 
way 


for 
ngi- 
Ling 
ated 
$ at 


ons 


APRIL 19, 1867,] 


ENGINEERING, 


359 





STEAMSHIP ECONOMY. 


Mr. Murray’s paper, read at the late meeting of 
the Institution of Naval Architects, and which will be 
found elsewhere in our present number, will carry 
with it some discouragement to those who had counted 
upon the attainment of great economy by the use on 
board steamships of surface-condensers, compound 
engines, super-heaters, &.; and it even raises a 
serious objection to steel shafts. But Mr. Murray is 
a thoroughly practical man, and even apart from the 
authority which this fact gives to his paper, his ob- 
servations, for the most part, but express the expe- 
rience of many capable engineers who have given all 
the modern means of steamship economy an extended 
trial. As for surface condensation, it is as true that 
it has failed in many cases by causing the destruction 
of the boilers, as that it has been quite successful 
in many others. The causes of failure are very 
justly traced, however, in most cases, to neglect on 
the part of the engineer, and thus they are wholly 
preventible. 

As for compound engines, they have, as a rule, 
worked with less fuel for their power than single 
engines, and they have an advantage, in the case of 
very high expansion, of bringing less irregularity of 
strain upon the piston rods, connecting. rods, shalt, 
and brasses. Thus far, however, in the case of screw 
engines, they have often given more trouble in working 
than single engines, breaking down more frequently. 
Their greater complication, and the greater total 
weight of their working parts, were of course obvious 
at first, but we consider that it was the duty of 
marine engineers to fairly work out a system offering 
certain undeniable and very considerable advantages. 
This they have done, so far as low-pressure compound 
engines are concerned ; but the real applicability of this 
class of engines is with pressures much higher than 
are yet regularly carried in any steam vessels, this 
side at least of the Mississippi river, where, in.fresh 
water, from 1501b. to 1801b. is considered a fair 
range. The case, of course, goes much more against 
quick-working compound engines, for screw ships, than 
against the compound paddle engines working at a very 
moderate speed on the Pacific, so far away, too, that 
there is no one to tell us of their mishaps and in- 
firmities, supposing any to exist. 

As for super-heating, really good boilers with high 
steam domes around the uptakes are well-nigh inde- 
pendent of such aid, and all boilers may be, and ought 
to be made to give dry steam. It is dry, rather than 
very hot steam, that is required. Saturated steam, as 
Mr. Fairbairn and Mr. Tate showed very conclusively 
by their experiments made seven or eight years ago, 
has its elasticity considerably increased by the addition 
of a very few degrees of super-heat; and this clearly 
shows that the super-heat converts a certain quantity 
of suspended moisture into additional steam. But when 
the whole is in the condition of a dry and perfectly 
elastic gas, as is then the case, it requires, as is well 
known of all gases, a very considerable addition of 
heat to produce any important increase of elasticity. 


plates, we have dealt fully with the whole subject on 
another page, and our remarks there will also answer 
some of Mr. Rochussen’s observations in the discus- 
sion upon Mr. Murray’s paper. 








THE HISTORY OF THE BLAST PIPE. 


Wes have referred in an article on the Induced Current (see 
p- 380) to the steam blast in Trevithick’s locomotive of 1805, 
and we now copy from Nicholson’s Journal of that year Mr. 
Davies Giddy’s account of the observed results :— 


“Letter from David Giddy, Hsq., M.P., describing a sin- 
gular Fact of the invisible Emission of Steam and 
Smoke together from the Chimney of a Furnace, though 
either of them, if separately emitted, is visible as usual. 

“To Mr. Nicnorson. 
“ Clifton, August 6th, 1805. 

“Srr,—Travelling and a variety of occupations have 
hitherto prevented me from sending you an account of the 
circumstances observed by myself and others, during the 
working of an engine on Mr. Trevithick’s construction at Mer- 
thyn Tidwell, in South Wales, and which I had the pleasure 
of relating to you, some time since, in Soho-square. I now 
transmit ® statement of the facts, avoiding all comments or 
attempts at explanation. 

“Mr, Trevithick having adapted his steam-engine to the 
purpose of moving waggons, contrived every accessory part 
as light as he possibly could, and as little inconvenient to per- 
sons who might assist or witness an experiment. The flue 
for conveying off the smoke and affording a draft was made 
of rolled iron; and the steam, which wholly escapes from 
these machines uncondensed, was conducted into the same 
tube, about a foot above its insertion into the boiler, there- 
fore many feet irom the fire and beyond the register. When 
the engine began to move it was soon remarked that neither 
steam nor smoke were seen to issue from the flue; and when 
fresh coal was added, nothing more than a faint white cloud 
became apparent, and that only for a short time; nor were 
drops or mist visible anywhere. It was proposed that the 
register should be slowly closed, and as this was done a con- 
densation of steam manifested itself at a small distance from 
the chimney, and finally appeared in the same quantity, as if 
it had proceeded immediately from the boiler. The experiment 
was then reversed. The steam was gradually confined to the 
boiler, when smoke became more and more visible, till it 
equalled in quantity and appearance that commonly produced 
by a similar fire; and these trials were alternated a great 
number of times with unvarying success. Lastly, it became 
a matter of speculation whether or in what degree the draft 
was affected by the admission of steam into the flue. To 
ascertain this, every one present looked as attentively as 
possible into the fire-place, while the engine moved at the rate 
of a few strokes in a minute; and all agreed in declaring 
that the fire brightened each time the steam obtained admis- 
sion into the chimney as the engine made its stroke. 

“Tam, sir, 
“ Your very faithful humble servant, 
“Davies GIppDy.” 


It may perhaps be urged that Trevithick merely led the 
waste steam horizontally into the chimney, without directing 
itupward. The recorded absence of smoke and the brighten- 
ing of the fire at each blast render this sufficiently improba- 
ble; but the following specification of Giddy’s friend Nichol- 
son, from his patent of the following year, and which was 
printed in 1807, in the Repertory of Arts, a journal very 
widely known and circulated amongst scientific men, shows 
that the true action of the jet and the rationale of the in- 
duced current were by that time well understood. 

The patent is for “Various Improvements in the appli- 
cation of Steam to useful purposes, and in the Apparatus 
required to effect the same,” No. 2990, November 22nd, 


The specific heat of steam is low as compared with | 139g 


that of water, for instance—or, in other words, it 
takes much less fuel, or much less by any measure re- 
presenting the quantity of heat, as distinguished from 
its mere intensity by the thermometer, to heat a 
pound of steam say 100 deg. than would be required 
to heat a pound of water as a liquid to the same ex 

tent. And from this fact the elasticity of say one 
pound in weight of steam could be doubled by the 
application of much less heat than would be required 
to produce as much more steam from water. In these 
facts lies the theoretical advantage of super-heating,and 
if rubbing surfaces of cast iron or any other known sub- 
stance would stand it, we might go on super-heating to 
almost any extent, and with decided economy in fuel, 
But the limit of practicability is very soon reached, and 
it lies not very far beyond the ordinary temperature of 
high-pressure steam itself. The heats which melt 
tin, not to say lead, turn oil into gum, and convert 
packing rings and valves into scraping instruments of 
great rasping efficiency. And the super-heaters burn 
out and fall to pieces in rust, and nothing can save 
them. For moderate super-heating, however, and a 
high steam dome around the uptake appears to 
answer the purpose, there is a decided gain, as other- 


-wise a considerable portion of water, already heated 


to the full temperature of the steam, is thereby pre- 
vented from running away with so much heat at 
every stroke. 

As to steel shafts, we regret that Mr. Murray has 
not furnished a specific list of their failures. It would, 
we have no doubt, be a short one. As for steel 


“ T convert water into steam by the application of heat, in 
any of the usual and well-known methods, and permit the 
said steam to rush out through one or more apertures, of such 
magnitude respectively as may be best adapted to the several 
intended purposes; and I do permit the current or currents 
of steam to pass through a portion of the atmosphere, or of 
air communicating with the atmosphere, or of such other gas 
or elastic fluid or vapour or smoke as it may be desirable 
should. pass along with the said steam. And farther, I do 
depose a tube or pipe (of a circular bore in preference) in 
such a position with regard to the said current or currents of 
steam and air, or of steam and gas, elastic fluid or vapour or 
smoke, as that the said current or currents shall pass through 
the said tube or pipe, and be carried to its place of destina- 
tion. And I do give unto the said tube or pipe a greater 
diameter or size of perforation than I allow for the first 
escape of the steam from the place where the same was pro- 
duced; and I do make the said tube or channel either cylin- 
drical or of such other figure internally as may be best suited 
to produce that effect which is well known to men of scicnce 
by the name of the lateral action of fluids, and is described 
in many books, particularly in some writings of Professor 
Venturi, which have been inserted in a periodical work called 
the ‘ Philosophical Journal,’ which has been for a number of 
years published in London, and acknowledged by me as the 
editor thereof; and the effect of which said lateral action of 
fluids is particularly to be observed in the ancient and well- 
known machine for producing a blast by the fall of a shower 
of water through an upright pipe; and in my said invention 
the lateral action of the current of steam doth take place with 
regard to the surrounding air or gas, or elastic fluid. or 
vapour, which is carried along with it, so that the steam is 
made to produce an effect of the same nature as, but more 
powerful and advantageous than, is produced by the water in 
the said ancient machine. And I do apply the said current 
of steam and air, or of steam and gas, elastic fluid, or vapour 





or smoke, to such purposes of | a, or philosophical 





chemistry as may be useful, according to the nature of the 
several cases respectively ; namely (1), for agitating, or for 
impregnating, or for driving over in distillation water or 
other fluids; or (2) for oxidating, corroding, rusting, or alter- 
ing the nature and state of lead or other metals or metallic 
ores or mineral bodies more or less heated or ignited by the 
action of fire in tubes cr muffles, or tests, or bodies, or vessels, 
or upon hearths, grates, or otherwise so placed, situated, or 
exposed as may be best adapted for the changes intended to 
be produced in the said metals, metallic ores, or mineral 
bodies, by means of the said current hereinbefore mentioned 
and described; or (3) I do cause the said current of steam 
and atmospheric air to pass through the tube or pipe herein- 
before described, or in some cases nel through an aperture 
or hole into a receptacle or air-vessel, wherein the steam is 
subjected to condensation, and from which vessel the atmo- 
spheric air, thus deprived of its steam, is conveyed to a fur- 
nace or any other place containing, fire or pares materials, 
in order that the said current or blast of air shall and may 
excite and increase the strength, rapidity, and effect of the 
combustion. And in order that my said invention may be 
more fully understood, I, have hereunto annexed certain 
drawings or sketches of some of the forms of the apparatus 
by means of which the same may be carried into effect. 


=F 





“Tn fig. 1 @ represents a pipe through which the steam 
passes out from a boiler or any other apparatus, whence it 
roceeds through the tube or pipe d, d, carrying along with 
it a large portion of common air, which enters through the 
side spaces 5, b, and this mixed fluid mass passes thence 
through ¢, c; if the surrounding part of the pipe or channel 
d, d, be made hollow, so as to form a space d, d, enveloping 
the bore c, c, and the hollow part d, d, be made to communi- 
cate with the boiler or general supply of steam (without allow- 
ing any portion to escape by such communication), the said 
surrounding part d,d, will be kept very nearly as hot as the 
steam itself, and the internal current will not be cooled by the 
sides of the said tube or pipe; or otherwise the said tube or 
pipe d, d, if made of fit materials, may be kept at any required 
temperature by surrounding the same with fire, or, on the 
contrary, if need be, with some cold fluid or other refrigerat- 
ing substance. In this, and in all the other apparatus, the 
aperture of a must be of such a size as shall be best adapted 
to the intended emission of steam of such elasticity and tem- 
erature as may be best suited to the objects in view ; and so 
ikewise must be the diameters, from, and relative situation or 
distance of the tube or pipe d, d. And since the said cireum- 
stances are themselves in their own nature variable, it is not 
possible for me to give any farther instruction respecting such 
dimensions and situations than by declaring that a few trials 
will easily show what will be most advantageous to be adopted 
in each particular case. 

“Fig. 2 represents an improvement of the ancient water- 
blowing machine, in which, in its usual construction, a shower 
of water carrics air down an upright pipe into a regulating 
belly, as is described in the writing of Lewis Chaptal and 
many other well-known authors of reputation. I have intro- 
duced the water from an head, or under any other pressure, 
through d, into the close chamber or box e, e, which surrounds 
the tube or channel, , b, c, c, and supplies the water through 
side apertures ¢, e; air may also, if required, be allowed to 
pass through other side apertures as usual. In my improve- 
ment a current of air and steam is strongly — through 
the tube or pipe 6, b, by means of the current of steam from 
a, in the same manner as was explained and described fig. 1. 
In this, as well as in the other applications, the steam may 
be allowed to pass into the tube or channel through more 
apertures than one. As the lower part of the said improved 
blowing machine, fig. 2, consists, as usual, of an air vessel of 
that description which is called a regulating belly, the same 
need not be described, because it is well known by that name, 
and constitutes no part of my said improvements. 

“ Fig. 3 exhibits a sketch of the manner in which my appa- 
ratus may be constructed and disposed for producing a very 
strong blast by steam. m represents the boiler from which 
steam is supplied through the pipe a, a, whence it passes into 
an air vessel », », through an aperture at 5, or through a 
tube or pipe 5, c, which favours the lateral action, and suffers 
the air a ye to pass into the water e¢, e, — the air 
rises into the upper space f, f, and passes out through g, g, to 
the furnace k. Cold mor ty Shee Le in the saenane dete 
in fig. 2, or otherwise, through a pipe, d, d, from an head suf- 
ficiently elevated, or by means of a forcer or otherwise, by 
means of a separate receptacle, as is hereinafter described and 
explained. & is a pipe or tube through which the heated 
water is suffered to escape, but it is subjected to a resistance 
or reaction erieing fom the same being wire-drawn —— 
a cock, or imp by a loaded valve, which it must 
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during its escape, or by the said water being conducted up to 
a proper elevation through a continuance of pipe, as repre- 
sented at i, It will be easily understood by workmen or opera- 
tors who are conversant with hydraulic or other similar works, 
that the pressure or reaction within the air vessel may be 
adjusted to any desired quantity or force, by means of these 
two communications, or by other well-known methods. At c 
the upright tube or pipe is represented as terminating in one 
or more valves. ese are not essentially necessary, but they 
are useful to prevent the water from returning suddenly 
through 5, if at any time it should be found necessary to stop 
or suspend the supply of steam. When the supply of water 
at d cannot with convenience be made by pressure from an 
upper reservoir, and the labour of forcing the water in by a 
pump, or by other powers not dependent on the engine, is 
wished to be avoided, I sink or depress the vessel n, m, to a 
sufficient depth below the level of that supply of water which 
shall or may be obtainable on the spot, and by that means I 
gain a sufficient — in the pipe d to produce the requisite 
pressure, which will scarcely ever require to be greater 
than ten feet; and I bring the discharging pipe A, i, 
up again near the surface, so as to allow the water 
a difference -of level sufficient to produce the requisite 
current, and in this case I convey the steam blast to its place 
by lengthening the pipe a a, or (which is better) by lengthen- 
ing the tube or channel c, 5, above the top of the air vessel 
n,n; or otherwise in the like cases, when the supply of water 
at d cannot with convenience be made by pressure from 
an upper reservoir, and the labour of forcing the water in by a 
pump, or by other powers not dependent on the engine, is 
wished to be avoided, and the last-mentioned contrivance of 
depressing the air vessel is inconvenient or impracticable, 
then I introduce the water in separate or distinct quantities 
or portions from a separate receptacle or close vessel, placed a 
little above the level of the water e, ¢, fig. 3. This receptacle 
must be provided with two cocks or valves, or a cock with 
several passages or ways through the same, in such a manner 
as that a communication shall be made for filling the said 
receptacle from without at the same time that no communica- 
tion shall be allowed between the air vessel m, m, and the re- 
ceptacle or vessel now to be described; and also as that in 
other positions of the said cocks or valves, a cock or commu- 
nication shall be made for emptying the water from the said 
receptacle or vessel into the air vessel, at the same time 
that no communieation shall be allowed from without. 

“ As the alternate filling and emptying of a vessel in the 
manner here described is performed with regard to steam in 
a variety of steam engines, and must be quite familiar to 
engine makers, it will only be needful to remark (1) that the 
opening and shutting of the said cocks or valves, or cock, may 
be most conveniently performed by a float within the air 
vessel, or within the separate receptacle, having a tail of 
communication which shall open and shut the said cocks or 
valves, or cock, at the times of the greatest rise or fall, by an 
action similar to that of the plug bar or equivalent gear of a 
steam engine; and (2) that the said rod, if intended to operate 
out of the said vessels, may be passed through a stuffing box ; 
and (3) that provision must be made by ways through the cocks, 
or by other well-known methods, to allow air to introduce itself 
from the air vessel’ into the receptacle while the water is dis- 
charging from this last, and also to allow the said air to 
escape while the receptacle shall receive a fresh supply from 
without. And lastly, I do declare that the forms, dimen- 
sions, relative magnitudes, situation, and other particulars 
relating to the apparatus required to carry my said improve- 
ments into effect, are ca sable of great variations, and will 
require to be greatly modified, according to the conditions, 
objects, and purposes intended to be answered and obtained, 
and the local and other circumstances under which the work 
is to be performed; but that the said forms, dimensions, 
magnitudes, situations, and other particulars may, from the 
description and explanations herein given, be determined 
with facility by any person of competent skill, and fit to be 
entrusted with the donalien and constructing of any appa- 
ratus of this or the like description.” : 





ARTIFICIAL FLIGHT. 


Tne following paper by Mr. F. H.Wenham, well known as 
an engineer, and also as an optician, was read some months 
ago at a meeting of the Aéronautical Society of Great Britain. 
With the exception of a brief abstract, it has never been 
printed until within the last few days. The interest of the 
subject justifies us in repeating it here i... exrtenso. 


On AERIAL LOCOMOTION AND THE LAws BY which HEAVY 
BODIES IMPELLED THROUGH AIR ARE SUSTAINED. 


Tue resistance against a surface of a defined area, passing 
rapidly through yielding media, may be divided into two op- 
posing forces. One arising from the cohesion of the separated 
particles; and the other from their weight and inertia, which, 
according to well known laws, will require a constant power 
to set them in motion. 

In plastic substances, the first condition, that of cohesion, 
will give rise to the greatest resistance. In water this has 
very little retarding effect, but in air, from its extreme fluidity, 
the cohesive foree becomes inappreciable, and all resistances 
are caused by its weight alone ; therefore, a weight, suspended 
from a plane surface, descending perpendicularly in air, is 
limited in its rate of fall by the weight of air that can be set 
in motion in a given time. 

If a weight of 150 Ibs. is suspended from a surface of the 
same number of square feet, the uniform descent will be 1300 
feet per minute, and the force given out and expended on the 
air, at this rate of fall, will be nearly six-horse power ; and, 
conversely, this same power and speed must be communicated 
to the surface to keep the weight sustained at a fixed altitude. 
As the surface is increased, so does the rate of descent and its 
accompanying power, expended in a given time,decrease. It 
might, therefore, be inferred that, with a sufficient extent of 
surface reproduced, or worked up to a higher altitude, a man 


might by his exertions raise himself for a time, while the sur- 
face descends at a less speed. 

A man, in raising his own body, can perform 4250 units of 
work—that is, this number of pounds raised one foot high per 
minute—and can raise his own weight—say 150 lbs.—twenty- 
two feet per minute. But at this speed the atmospheric re- 
sistance is so small that 120,000 square feet would be required 
to balance his exertions, making no allowance for weight 
beyond his own body. 

We have thus reasons for the failure of the many mis- 
directed attempts that have, from time to time, been made to 
raise weights perpendicularly in the air by wings or descend- 
ing surfaces. Though the flight of a bird is maintained by a 
constant reaction or abutment against an enormous weight of 
air in comparison with the weight of its own body, yet, as will 
be subsequently shown, the support upon that weight is not 
necessarily commanded by great extent of wing-surface, but 
by the direction of motion. 

One of the first birds in the scale of flying magnitude is the 
pelican. It is seen in the streams and estuaries of warm 
climates, fish being its only food. On the Nile, after the 
inundation, it arrives in flocks of many hundreds together, 
having migrated from long distances. A specimen shot was 
found to weigh twenty-one pounds, and measured ten feet 
across the wings from end to end. The pelican rises with 
much difficulty, but, once on the wing, appears to fly with 
very little exertion, notwithstanding its great weight. Their 
mode of progress is peculiar and graceful. They fly after a 
leader, in one single train. As he rises or descends, so his 
followers do the same in succession, imitating his movements 
precisely. At a distance, this gives them the appearance of 
a long undulating ribbon, glistening under the cloudless sun 
of an oriental sky. During their flight they make about 
seventy strokes per minute with their wings. This uncouth- 
looking bird is somewhat whimsical in its habits. Groups 
of them may be seen far above the earth, at a distance from 
the river side, soaring, apparently for their own pleasure. 
With outstretched and motionless wings, they float serenely, 
high in the atmosphere, for more than an hour together, 
traversing the same locality in circling movements. With 
head thrown back, and enormous bills resting on their breasts, 
they almost seem asleep. A few easy strokes of their wings 
each minute, as their momentum or velocity diminishes, serves 
to keep them sustained at the same level. The effort required 
is obviously slight, and not confirmatory of the excessive 
amount of power said to be requisite for maintaining the 
flight of a bird of this weight and size. The pelican displays 
no symptom of being endowed with great strength, for when 
only slightly wounded it is easily captured, not having ade- 
quate power for effective resistance, but heavily flapping the 
huge wings, that should, as some imagine, give a stroke equal 
in vigour to the kick of a horse. 

During a calm evening, flocks of spoonbills take their flight 
directly up the river’s course ; as if linked together in unison, 
and moved by the same impulse, they alter not their relative 
positions, but at less than fifteen inches above the water’s sur- 
face, they speed swiftly by with ease and grace inimitable, a 
living sheet of spotless white. Let one circumstance be 
remarked,—though they have fleeted past at a rate of near 
thirty miles an hour, so little do they disturb the element in 
which they move, that not a ripple of the placid bosom of the 
river, which they almost touch, has marked their track. How 
wonderfully does their progress contrast with that of creatures 
who are compelled to drag their slow and weary way against 
the fluid a thousandfold more dense, flowing in strong and 
eddying current beneath them. 

Our pennant droops listlessly, the wished-for north wind 
cometh not.* According to custom we step on shore, gun in 
hand. A flock of white herons, or “ buffalo-birds,” almost 
within our reach, run a short distance from the pathway as we 
approach them. Others are seen perched in social groups upon 
the backs of the apathetic and mud-begrimed animals whose 
name they bear. Beyond the ripening dhourra crops which 
skirt the river side, the land is covered with immense num- 
bers of blue pigeons, flying to and fro in shoals, and searching 
for food with restless diligence. The musical whistle from 
the pinions of the wood-doves sounds cheerily, as they dart 
past with the speed of an arrow. Ever and anon are seen a 
covey of the brilliant, many-coloured partridges of the dis- 
trict, whose long and pointed wings give them a strength and 
duration of flight that seems interminable, alighting at dis- 
tances beyond the possibility of marking them down, as we are 
accustomed to do with their plumper brethren at home. But 
still more remarkable is the spectacle which the sky presents. 
As far as the eye can reach it is dotted with birds of prey of 
every size and description. Eagles, vultures, kites and hawks, 
of manifold species, down to the small swallow-like, insecti- 
vorous hawk common in the Delta, which skims the surface 
of the ground in pursuit of its insect prey. None seem 
bent on going forward, but all are soaring leisurely round 
over the same locality, as if the invisible element which sup- 
ports them were their medium of rest as well as motion. But 
mark that object sitting in solitary state in the midst of 
yon plain: what a magnificent eagle! An approach to within 
eighty yards arouses the king of birds from his apathy. He 
partly opens his enormous wings, but stirs not yet from his 
station. On gaining a few feet more he begins to walk 
away, with half-expanded, but motionless wings. Now for 
the chance—fire! A charge of No. 3 from 11 bore rattles 
audibly but ineffectively upon his densely-feathered body ; his 
walk increases to a run, he gathers speed with his slowly- 
waving wings, and eventually leaves the ground. Rising at 
a gradual inclination, he mounts aloft and sails majestically 
away to his place of refuge in the Libyan range, distant at 
least five miles from where he rose. Some fragments of 
feathers denote the spot where the shot had struck him. The 
marks of his claws are traceable in the sandy soil, as, at first 
with firm and decided digs he forced his way, but as he 
lightened his body, and increased his speed with the aid of his 
wings, the imprints of his talons gradually merged into long 
scratches. The measured distance from the point where these 
vanished, to the place where he had stood, proved that with 





all the stimulus that the shot |must have given to his exer- 





tions, he had been compelled to run full twenty yards before 
he could raise himself from the earth. 

Again the boat is under weigh, though the wind is but just 
sufficient to enable us to stem the current. An immense kite 
is soaring overhead, scarcely higher than the top of our lateen 
yard, affording a fine opportunity for contemplating his easy 
and unlaboured movements. The cook has now thrown over- 
board some offal. With a solemn swoop the bird descends 
and seizes it in- his talons. How easily he rises again with 
motionless expanded wings, the mere force and momentum 
of his descent serving to raise him again to more than half- 
mast high. Observe him next, with lazy flapping wings, 
and head turned under his body; he is placidly devour- 
ing the pendant morsel from his foot, and calmly gliding 
onwards. 

The Nile abounds with large aquatic birds of almost every 
variety. During a residence upon its surface for nine months 
out of the year, immense numbers have been seen to come 
and go, for the majority of them are migratory. Egypt being 
merely a narrow strip of territory, passing through one of the 
most desert parts of the earth, and rendered fertile only by the 
periodical rise of the waters of the river, it is provable that these 
birds make it their grand thoroughfare into the rich districts 
of Central Africa. 

On nearing our own shores, steaming against a moderate 
head-wind, from a station abaft the wheel the movements of 
some half-dozen gulls are observed, following in the wake of 
the ship, in patient expectation of any edibles that may be 
thrown overboard. One that is more familiar than the rest 
comes so near at times that the winnowing of his wings can 
be heard; he has just dropped astern, and now comes on 
again. With the axis of his body exactly at the level of the 
eyesight, his every movement can be distinctly marked. He 
approaches to within ten yards, and utters his wild plaintive 
note, as he turns his head from side to side, and regards us 
with his jet black eye. But where is the angle or upward rise 
of his wings, that should compensate for his descending ten- 
dency, in a yielding medium like air? The incline cannot be 
detected, for, to all appearance, his wings are edgewise, or 
parallel to his line of motion, and he appears to skim along a 
solid support. No smooth-edged rails, or steel-tired wheels, 
with polished axles revolving in well oiled brasses, are needed 
here for the purpose of diminishing friction, for Nature’s ma- 
chinery has surpassed them all. The retarding effects of 
gravity in the creature under notice, are almost annulled, for 
he is gliding forward upon a /rictionless plane. There are 
various reasons for concluding that the direct flight of many 
birds is maintained with a much less expenditure of power, 
for a high speed, than by any mode of progression. 

The first subject for consideration is the proportion of sur- 
face to weight, and their combined effect in descending perpen- 
dicularly through the atmosphere. The datum is here based 
upon the consideration of safety, for it may sometimes be 
needful for a living being to drop passively, without muscular 
effort. One square foot of sustaining surface, for every pound 
of the total weight, will be sufficient for security. 

According to Smeaton’s table of atmospheric resistances, to 
produce a force of one pound on a square foot, the wind must 
move against the plane (or, which is the same thing, the plane 
against the wind), at the rate of twenty-two feet per second. or 
1320 feet per minute, equal to fifteen miles per hour. The 
resistance of the air will now balance the weight on the 
descending surface, and consequently it cannot exceed that 
speed. Now, twenty-two feet per second is the velocity ac- 
quired at the end of a fall of eight feet—a height from which 
a well-knit man or animal may leap down without much risk 
of injury. Therefore, if a man with parachute weigh together 
143 lbs., spreading the same number of square feet of surface 
contained in a circle fourteen and a half feet in diameter, he 
will descend at perhaps an unpleasant velocity, but with safety 
to life and limb. 

It is a remarkable fact how this proportion of wing-surface 
to weight extends throughout a great variety of the fying 
portion of the animal kingdom, even down to hornets, bees, 
and other insects. In some instances, however, as in the 
gallinaceous tribe, including pheasants, this area is somewhat 
exceeded, but they are known to be very poor flyers. Re- 
siding as they do chiefly on the ground, their wings are only 
required for short distances, or for raising them or easing 
their descent from their roosting-places in forest trees, the 
shortness of their wings preventing them from taking ex- 
tended flights. The wing-surface of the common swallow is 
rather more than in the ratio of éwo square feet per pound, but 
having also great length of pinion, it is both swift and en- 
during in its flight. When on a rapid course this bird is in 
the habit of furling its wings into a narrow compass. The 
greater extent of surface is probably needful for the continual 
variations of speed and instant stoppages requisite for obtain- 
ing its insect food. 

On the other hand, there are some birds, particularly of the 
duck tribe, whose wing-surface but little exceeds half asquare 
foot, or seventy-two inches per pound, yet they may be classe«! 
among the strongest and swiftest of flyers. A weight of one 
pound, suspended from an area of this extent, would acquire 
a velocity due to a fall of sixteen feet—a height sufficient 
for the destruction or injury of most animals. But when 
the plane is urged forward horizontally, in a manner ana- 
logous to the wings of a bird during flight, the sustaining 
power is greatly influenced by the form and arrangement of 
the surface. 

In the case of perpendicular descent, as a parachute, the 
sustaining effect will be much the same, whatever the figure 
of the outline of the superficies may be, and a circle perhaps 
affords the best resistance of any. ‘Take for example a circle 
of twenty square feet (as possessed by the pelican) loaded 
with as many pounds. This, as just stated, will limit the rate 
of perpendicular descent to 1320 feet per minute. But 
instead of a circle sixty-one inches in diameter, if the area is 
bounded by a parallelogram ten feet long by two feet broad, 
and whilst a perfect freedom to descend perpendicularly, let 
a force be applied exactly in a horizontal direction, so as 
to carry it edgeways, with the long side foremost, at a for- 
ward speed of thirty miles per hour—just double that of its 
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passive descent: the rate of fall under these conditions will 
be decreased most remarkably, probably to less than one fif- 
teenth part, or eighty-eight feet per minute, or one mile per 
hour. 

The annexed line represents transversely the plane two 
feet wide and ten feet long, moving in the direction of the 
a ttt tts ee eens 2feet —> 
‘ with a forward 





speed of thirty miles per hour, or 2640 feet per minute, and 
descending at eighty-eight feet per minute, the ratio being as 
one to thirty. Now, the particles of air, caught by the forward 
edge of the plane, must be carried down eight-tenths of an 
inch before they leave it. This stratum, ten feet wide and 
2640 long, will weigh not less than 134]bs.; therefore 
the weight has continually to beymoved downwards, eighty- 
eight feet per minute, from a state of absolute rest. If the 
plane, with this weight and an upward rise of eight-tenths of 
an inch, be carried forward at a rate of thirty miles per hour, 
it will be maintained at the same level without descending. 

The following illustration, though referring to the action 
of surfaces in a denser fluid, are yet exactly analogous to the 
conditions set forth in air :— 

Take a stiff rod of wood, and nail to its end at right 
angles a thin lath or blade, about two inches wide. Place the 
rod square across the thwarts of a rowing-boat in motion, 
letting a foot or more of the blade hang perpendicularly over 
the side into the water. The direct amount of resistance of 
the current against the flat side of the blade may thus be 
felt. Next slide the rod to and fro athwart ship, keeping all 
square; the resistance will now be found to have increased 
enormously ; indeed, the boat can be entirely stopped by such 
an appliance. Of course the same experiment may be tried 
in a running stream. 

Another familiar example may be cited in the lee-boards 
and sliding keels used in vessels of shallow draught, which act 
precisely on the same principle as the plane or wing-surface of a 
bird when moving in air. These surfaces, though parallel 
to the line of the vessel's course, enable her to carry a heavy 
press of sail without giving way under the side pressure, or 
making lee-way, so great is their resistance aguinst the rapidly 
passing body of water, which cannot be deflected sideways at 
a high speed. 

The succeeding experiments will serve further to exemplify 
the action of the same principle. Fix a thin blade, say one 
inch wide and one foot long, with its plane exactly midway 
and at right angles, to the end of a spindle or rod. On 
thrusting this through a body of water, or immersing it in 
a stream running in the direction of the axis of the spindle, 
the resistance will be simply that caused by the water against 
the mere superficies of the blade. Next put the spindle and 
blade in rapid rotation. The retarding effect against direct 
motion will now be increased near tenfold, and is equal to that 
due to the entire area of the circle of revolution. By trying 
the effect of blades of various widths, it will be found that, for 
the purpose of effecting the maximum amount of resistance, 
the more rapidly the spindle revolves the narrower may be 
the blade. There is a specific ratio between the width of the 
blade and its velocity. It is of some importance that this 
should be precisely defined, not only for its practical utility 
in determining the best proportion of width to speed in the 
blades of screw-propellers, but also for a correct demonstra- 
tion of the principles involved in the subject now under con- 
sideration; for it may be remarked that the swiftest-flying 
birds possess extremely long and narrow wings, and the slow, 
heavy flyers short and wide ones. 

In the early days of the screw-propeller, it was thought 
requisite, in order to obtain the advantage of the utmost 
extent of surface, that the end-view of the screw should pre- 
sent no opening, but appear as a complete disc. Accordingly, 
some were constructed with one or two threads, making an 
entire or two half-revolutions; but this was subsequently 
found to be a mistake. In the case of the two blades, the 
length of the screw was shortened, and consequently the 
width of the blades reduced, with increased effect, till each 
was brought down to considerably less than one-sixth of the 
circumference or area of the entire circle ; themaximum speed 
was then obtained. Experiment has also shown that the 
effective propelling area of the two-bladed screw is tanta- 
mount to its entire circle of revolution, and is generally 
estimated as such. 

Many experiments tried by the author, with various forms 
of screws, applied to a small steam-boat, led to the same 
conclusion—that the two blades of one-sixth of the circle gave 
the best result. 

All screws reacting on a fluid such as water, must cause it 
to yield to some extent ; this is technically known as “ slip,” 
and whatever the ratio or per-centage on the speed of the 
boat may be, it is tantamount to just so much ivss of propelling 
power—this ‘being consumed in giving motion to the water 
instead of the boat. 

On starting the engine of the steam-boat referred to, and 
grasping a mooring-rope at the stern, it was an easy matter 
to hold it back with one hand, though the engine wus equal 
in power to five horses, and the screw making more than 500 
revolutions per minute. The whole force of the steam was 
absorbed in “slip,” or in giving motion to the column of 
water; but let her go, and allow the screw to find an abut- 
ment on a fresh body of water, not having received a gradual 
motion, and with its inertia undisturbed\when running under 
full way, the screw worked almost as if\in a solid nut, the 
“slip” amounting to only eleven per cent.‘ 

The Jaws which control the action of inclined surfaces, 
moving in either straight lines or circles in air, are identical, 
and serve to show the inutility of attempting to raise a heavy 
body in the atmosphere by means of rotating vanes or a screw 
acting vertically; for unless the ratio of surface compared to 
weight is exceedingly extensive, the whole power will be eon- 
sumed in “slip,” or in giving a downward motion to the 
column of air. Even if a sufficient force is obtained to keep 
a body suspended by such means, yet, after the desired 
altitude is arrived at, no further ascension is required; there 


the apparatus is to remain stationary as to level, and its 
position on the constantly yielding support can only be main- 
tained at an enormous expenditure of power, for the screw 
cannot obtain a hold upon a fresh and unmoved portion of air 
in the same manner as it does upon the body of water when 
propelling the boat at full speed; its action under these con- 
ditions is the same as when the boat is held fast, in which 
case, although the engine is working up to its usual rate, the 
tractive power is almost annulled. 

Some experiments made with a screw, or pair of inclined 
vanes acting vertically in air, were tried, in the following 
manner. To an upright post was fixed a frame, containing a 
bevil wheel and pinion, multiplying in the ratio of three to 
one. The axle of the wheel was horizontal, and turned by a 
handle of five-and-a-half inches radius. The spindle of the 
pinion rotated vertically, and carried two driving-pins at the 
end of a cross-piece, so that the top resembled the three 
prongs of a trident. The upright shaft of the screw was 
bored hollow to receive the middle prong, while the two out- 
side ones took a bearing against a driving-bar, at right angles 
to the lower end of the shaft, the top of which ended in a 
long iron pivot, running in a socket fixed in a beam overhead ; 
it could thus rise and fall about two inches with very little 
friction. The top of the screw-shaft carried a cross-arm, with 
a blade of equal size at each extremity, the distance from end 
to end being six feet. The blades could be adjusted at any 
angle by clamping-screws. Both their edges, and the arms 
that carried them, were bevilled away to a sharp edge to 
diminish the effects of atmospheric resistance. A wire stay 
was taken from the base of each blade to the bottom of the 
upright shaft, to give rigidity to the arms, and to prevent 
them from springing upwards. With this apparatus experi- 
ments were made with weights attached to the upright screw- 
shaft, and the blades set at different pitches, or angles of 
inclination. When the vanes were rotated rapidly, they rose 
and floated on the air, carrying the weights with them. Much 
difficulty was experienced in raising a heavy weight by a 
comparatively small extent of surface, moving at a high 
velocity ; the ‘‘ slip” in these cases being so great as to absorb 
all the power employed. The ut:ost effect obtained in this 
way was to raise a weight of six pounds on one square foot of 
sustaining surface, the planes having been set at a coarse 
pitch. To keep up the rotation, required about half the power 
a man could exert. 

The ratio of weight to sustaining surface was next 
arranged in the proportion approximating to that of birds. 
Two of the experiments are here quoted, which gave the most 
satisfactory result. Weight of wings and shaft, 17}0z.; area 
of two wings, 121 inches—equal to 110 square inches per 
pound. The annexed figures are given approximately, in 
order to avoid decimal fractions >— 
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The power required to drive was nearly the same in both 
experiments—about equal to one-sixteenth part of a horse- 
power, or the third part of the strength of a man, as esti- 
mated by a constant force on the handle of twelve pounds 
in the first experiment, and ten in the second, the radius 
of the handle being five-and-a-half inches, and making 
seventy revolutions per minute in the first case, and eighty in 
the other. 

These experiments are so far satisfactory in showing the 
small pitch or angle of rise required for sustaining the weight 
stated, and demonstrating the principle before alluded to, of 
the slow descent of planes moving horizontally in the atmo- 
sphere at high velocities; but the question remains to be 
answered, concerning the disposal of the excessive power 
consumed in raising a weight not exceeding that of a 
carrier pigeon, for unless this can be satisfactorily accounted 
for, there is but little prospect of finding an available power, 
of sufficient energy in its application to the mechanism, for 
raising apparatus, either experimental or otherwise, in the 
atmosphere. In the second experiment, the serew-shaft made 
240 revolutions, consequently, one vane (there being two) was 
constantly passing over the same spot 480 times each minute, 
or cight times in a second. This caused a descending current 
of air, moving at the rate of near four miles per hour, almost 
sufficient to blow a candle out placed three feet underneath. 
This is the result of “slip,” and the giving both a downward 
and rotary motion to this column of air, will account for a 
great part of the power employed, as the whole apparatus 
performed the work of a blower. If the wings, instead of 
travelling in a cirele, could have been urged continually for- 
ward in a straight line in a fresh and unmoved body of air, 
the “ slip” would have been so inconsiderable, and the pitch, 
consequently, reduced to such a small angle, as to add but 
little to the direct forward atmospheric resistance of the edge. 

The small flying screws, sold as toys, are well known. It is 
an easy matter to determine approximately the force expended 
in raising and maintaining them in the atmosphere. The 
following is an example of one constructed of tin-plate with 
three equidistant vanes. This was spun by means of a cord, 
wound round a wooden spindle, fitted into a forked handle as 
usual. The outer end of the coiled string was attached to a 
small spring steelyard, which served as a handle to pull it out 
by. The weight, or degree at which the index had been 
drawn, was afterwards ascertained by the mark left thereon 
by a pointed brass wire. Itis not necessary to know the 





time occupied in drawing out the string, as this item in the 


estimate may be taken as the duration of the ascent; for it 
is evident that if the same force is re-applicd at the descent, 
it would rise again, and a repeated series of these im- 
pulses will represent the power required to prolong the 
flight of the instrument. It is, therefore, requisite to know 
the length of string, and the force applied in pulling it out, 
The following are. the data :— 


Diameter of screw . 8% inches. 
Weight of ditto . 896 grains. 
Length of string drawn out . 2 feet. 
Force employed ‘ ; . 8 lbs. 
Duration of flight 16 seconds. 


From this it may be computed that, in order to maintain the 
flight of the instrument, a constant force is required of near 
sixty foot-pounds per minute—in the ratio of about three 
horse-power for each hundred pounds raised by such means. 
The force is perhaps over-estimated for a larger screw, for as 
the size and weight is increased, the power required would be 
less than in this ratio. The result would be more satisfactory 
if tried with a sheet-iron screw, impelled by a descending 
weight. 

Methods analogous to this have been proposed for attempt- 
ing atrial locomotion ; but experiment has.shown that a screw 
rotating in the air is an imperfect principle for obtaining the 
means of flight, and supporting the needful weight, for the 
power required is enormots. Suppose a machine to be con- 
structed, having some adequate supply of force, the screw 
rotating vertically at a certain velocity will raise the whole. 
When the desired altitude is obtained, nearly the same 
velocity of revolution, and the same excessive power, must 
be continued, and consumed entirely in *‘ slip,” or in drawing 
down a rapid current of air. 

If the axis of the screwis slightly inclined from the perpen- 
dicular, the whole machine will travel forward. The “slip,” 
and consequently the power, is somewhat reduced under these 
conditions; but a swift forward speed cannot be effected by 
such means, for the resistance of the inclined dise of the screw 
will be very great, far exceeding any form assimilating to the 
edge of the wing of a bird. But, arguing on the supposition 
that a forward speed of thirty miles an hour might thus be 
obtained, even then nearly all the power would be expended 
in giving an unnecessary and rapid revolution to an immense 
screw, capable of raising a weight, say of 200 pounds. The 
weight alone of such a machine must cause it to fail, and 
every revolution of the screw is a subtraction from the much- 
desired direct forward speed. A simple narrow blade, or in- 
clined plane, propelled in a direet course at (his specd—which 
is amply sufficient for sustaining heavy weights—is the best, 
and, in fact, the only means of giving the maximum amount 
of supporting power with the least possible degree of “slip,” 
and direct forward resistance. Thousands of examples in 
Nature testify its success, and show the principle in perfection ; 
—apparently the only one, and therefore beyond the reach of 
amendment, the wing of a bird, combining a propelling and 
supporting organ in one, each perfectly efficient in its mechani- 
cal action. 

This leads to the consideration of the amount of power re- 
quisite to maintain the flight of a bird. Anatomists state 
that the pectoral muscles for giving motion to the wings are 
excessively large and strong; but this furnishes no proof of 
the expenditure of a great amount of force in the act of flying. 
The wings are hinged to the body like two powerful levers, 
and some counteracting force of a passive nature, acting like a 
spring under tension, must be requisite merely to balance the 
weight of the bird. It cannot be shown that, while there is 
no active motion, there is any real exertion of muscular force ; 
for instance, during the time when a bird is soaring with 
motionless wings. This must be considered as a state of 
equilibrium, the downward spring and elasticity of the wings 
serving to support the body; the muscles, in such a case 
performing like stretched india-rubber springs would do. The, 
motion or active power required for the performance of flight 
must be considered exclusive of this. 

It is difficult, if not impossible, by any form of dynamometer, 
to ascertain the precise amount of foree given out by the 
wings of birds ; but this is perhaps not requisite in proof of 
the principle involved, for when the laws governing their 
movements in air are better understood, itis quite possible to 
demonstrate by isolated experiments the amount of power 
required to sustain and propel a given weight and surface at 
any speed. 

If the pelican referred to as weighing twenty-one pounds, 
with near the same amount of wing-area in square feet, 
were to descend perpendicularly, it would fall at the rate 
of 1320 feet per minute, being limited to this speed by the 
resistance of the atmosphere. 

The standard generally employed in estimating power is by 
the rate of deseent of a weight. Therefore, the weight of 
the bird being twenty-one pounds, which, falling at the 
above speed, will expend a force on the air set in motion nearly 
equal to one horse (‘84 H.P.) or that of jive men; and 
conversely to raise this weight again pe: pendicularly 
upon a yielding support like air, would require even more 
power than this expression, which it is eertain that a pelican 
does not possess ; nor does it appear that any /arge biid has 
the faculty of raising itself on the wing perpendicularly in a 
still atmosphere. A pigeon is able to accomplish this nearly, 
mounting to the top of a house in a very narrow compass ; but 
the exertion is evidently severe, and can only be maintained 
for a short period. For its size, this bird has great 
power of wing ; but this is perhaps far exceeded in the hum- 
ming-bird, which, by the extremely rapid movements of its 
pinions, sustains itself for more than a minute in still air 
in one position. The muscular foree required for this - 
feat is much greater than for any other performance of flight. 
The body of the bird at the time is nearly vertical. The 
wings uphold the weight, not by striking vertically downwards 
upon the air, but as inclined ¢urfaces reciprocating horizontally 
like a screw, but wanting in its continuous rotation in one 
direction, and, in consequence of the loss arising from rapid 
alternations of motion, the power required forthe flight will 
exceed that specified in the screw experiment before quoted, 
viz.: three-horse power for every 100 pounds raised. 
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We have here an example of the exertion of enormous 
animal force expended in flight, necessary for the peculiar 
habits of the bird, and for obtaining its food; but in the 
other extreme, in large heavy birds, whose wings are merely 
required for the purposes of migration or locomotion, flight is 
obtained with the least possible degree of power, and this con- 
dition can only be commanded by a rapid straightforward 
course through the air. 

The sustaining power obtained in flight must depend upon 
certain laws of action and reaction between relative weights ; 
the weight of a bird, balanced, or finding an abutment, against 
the fixed inertia of a far greater weight of air, continuously 
brought into action in a given time. This condition is 
secured, not by extensive surface, but by great length of wing, 
which in forward motion takes a support upon a wide stratum 
of air, extending transversely to the line of direction. 

The pelican, for example, has wings extending out ten feet. 
If the limits of motion imparted to the substratum of air, 
acted upon by the incline of the wing, be assumed as one foot 
in thickness, and the velocity of flight as thirty miles per 
hour, or 2640 feet per minute, the stratum of air passed over 
in this time will weigh nearly one ton, or one hundred times 
the weight of the body of the bird, thus giving such an enor- 
mous supporting power, that the comparatively small weight 
of the bird has but little effect in deflecting the heavy length 
of stratum downwards, and, therefore, the higher the velocity 
of flight the less the amount of “slip,” or power wasted in 
compensation for descent. 

As noticed at the commencement of this paper, large birds 
may be observed to skim close above smooth water without 
ruffling the surface ; showing that during rapid flight the air 
does not give way beneath them, but approximates towards 
a solid support. 

In all inclined surfaces moving rapidly through air, the 
whole sustaining power approaches toward the front edge ; 
and in order to exemplify the inutility of surface alone, 
without proportionate length of wing, take a plane ten feet 
long by two broad, impelled with the narrow end forward, the 
first twelve or fifteen inches will be as efficient at a high speed 
in supporting a weight as the entire following portion of the 
plane, which may be cut off, thus reducing the effective wing- 
area of a pelican, arranged in this direction, to the totally 
inadequate equivalent of two-and-a-half square feet. 

One of the most perfect natural examples of easy and long- 
sustained flight is the wandering albatross. ‘A bird for 
endurance of flight probably unrivalled. Found over all 
parts of the Southern Ocean, it seldom rests on the water. 
During storms, even the most terrific, it is seen now dashing 
through the whirling clouds, and now serenely floating, with- 
out the least observable motion of its outstretched pinions.” 
The wings of this bird extend fourteen or fifteen feet from end 
to end, and measure only eight-and-a-half inches across the 
broadest part. This conformation gives the bird such an 
extraordinary sustaining power, that it is said to sleep on the 
wing during stormy weather, when rest on the ocean is im- 
possible. Rising high in the air, it skims slowly down, with 
motionless wings, tilla near approach to the waves awakens 
it, when it rises again for another rest. 

If the force is expended in actually sustaining a long- 
winged bird upon a wide and unyielding stratum of air, 
during rapid flight, is but a small fraction of its strength, 
then nearly the whole is exerted in overcoming direct forward 
resistance. In the pelican referred to, the area of the body, 
at its greatest diameter, is about 100 square inches; that of 
the pinions, eighty. But as the contour of many birds during 
flight approximates nearly to Newton's solid of least resist- 
ance, by reason of this form, acting like the sharp bows of a 
ship, the opposing force against the wind must be reduced 
down to one third or fourth part; this gives one-tenth of a 
horse-power, or about half the strength of a man, expended 
during a flight of thirty miles per hour. Judging from the 
action of the living bird when captured, it does not appear to 
be more powerful than here stated. 

The transverse area of a carrier pigeon during flight (includ- 
ing the outstretched wings) a little exceeds the ratio of twelve 
square inches for each pound, and the wing-surface, or sus- 
taining area, ninety square inches per pound. 

Experiments have been made to teat the resisting power of 
conical bodies of various forms, in the following manner :—A 
thin lath was placed horizontally, so as to move freely on a 
pivot set midway ; at one end of the lath a circular card was 
attached, at the other end a sliding clip traversed, for holding 
paper cones, having their bases the exact size of the opposite 
disc. The instrument acted like a steelyard; and when held 
against the wind, the paper cones were adjusted at different 
distances from the centre, according to their forms and angles, 
in order to balance the resistance of the air against the op- 
posing flat surface. The resistance was found to be diminished 
nearly in the ratio that the height of the cone exceeded the 
diameter of its base. 

It might be expected that the pull of the string of a flying 
kite should give some indication of the force of inclined sur- 
faces acting against a current of air; but no correct data can 
be obtained in this way. The incline of the kite is far greater 
than ever appears in the case of the advancing wing-surface 
of abird. The tail is purposely made to give steadiness by a 
strong pull backwards from the action of the wind, which also 
exerts considerable force on the suspended cord, which for 
more than half its length hangs nearly perpendicularly. But 
the kite, as a means of obtaining unlimited lifting and tractive 
power, in certain cases where it might be usefully applied, 
seems to have been somewhat neglected. For its power of 
raising weights, the following quotation is taken from Vol. 
xli. of tue Transactions of the Society of Arts, relating to 
Captun Dansey’s mode of communicating with a lee-shore. 
Te kite was made of a sheet of holland exactly nine feet 
square, extended by two spars placed diagonally, and as 
stretched spread a surface of fifty-five square feet. ‘“ The 
kite, in a strong breeze, extended 1100 yards of line five- 
eighths in circumference, and would have extended more 
had it been at hand. It also extended 360 yards of line, one 


and three-quarters of an inch in circumference, weighing 
sixty pounds, The holland weighed three and a half pounds; 


the spars, one of which was armed at the head with iron spikes 
for the purpose of mooring it, six and three-quarter pounds ; 
and the tail was five times its length, composed of eight 
pounds of rope and fourteen of elm plank, weighing together 
twenty-two pounds.” 

We have here the remarkable fact of ninety-two and a 
quarter pounds carried by a surface of only fifty-five square 
feet. 

As all such experiments bear a very close relation to the 
subject of this paper, it may be suggested that a form of kite 
should be employed for reconnoitring and exploring purposes 
in lieu of balloons held by ropes. These would be torn to 
pieces in the very breeze that would render a kite most ser- 
viceable and safe. In the arrangement there should be a 
smaller and upper kite, capable of sustaining the weight of 
the apparatus. The lower kite should be as nearly as practi- 
cable in the form of a circular flat plane, distended with ribs, 
with acar attached beneath like a parachute. Four guy- 
ropes leading to the car would be required for altering the 
angle of the plane—vertically with respect to the horizon, 
and laterally relative to the direction of the wind. By these 
means the observer could regulate his altitude, so as to com- 
mand a view of acountry, in a radius of at least twenty 
miles ; he could veer to a great extent from side to side, from 
the wind’s course, or lower himself gently, with the choice of 
a suitable spot for descent. Should the cord break, or the 
wind fail, the kite would, in either case, act as a parachute, 
and as such might be purposely detached from the cord, which 
then being sustained from the upper kite, could be easily 
recovered, The direction of descent could be commanded by 
the guy-ropes, these being hauled taut in the required direc- 
tion for landing. 

The author has good reasons for believing that there would 
be less risk associated with the employment of this apparatus, 
than the reconnoitring balloons that have now frequently 
been made use of in warfare.* 

The wings of all flying creatures, whether of birds, bats, 
butterflies, or other insects, have this one peculiarity ofstructure 
incommon. The front, or leading edge, is rendered rigid by 
bone, cartilage, or a thickening of the membrane; and in 
most birds of perfect flight, even the individual feathers are 
formed upon the same condition. In consequence of this, 
when the wing is waved in air, it gives a persistent force in 
one direction, caused by the elastic re-action of the following 
portion of the edge. The fins and tails of fishes act upon the 
same principle. In the most rapid swimmers these organs 
are termed “lobated and pointed.” The tail extends out 
very wide transversely to the body, so that a powerful impulse 
is obtained against a wide stratum of water, on the condition 
before explained. This action is imitated in Macintosh’s screw- 
propeller, the blade of which is made of thin steel, so as to be 
elastic. While the vessel is stationary, the blades are in a 
line with the keel, but during rotation they bend on one side, 
more or less, according to the speed and degree of propulsion 
required, and are thus self-compensating ; and could practical 
difficulties be overcome, would prove to be a form of propeller 
perfect in theory. 

In the flying mechanism of beetles there is a difference of 
arrangement. When the elytra, or wing-cases, are opened, 
they are checked by a stop, which sets them at a fixed angle. 
It is probable that these serve as “aeroplanes,” for carrying 
the weight of the insect, while the delicate membrane that 
folds beneath acts more as a propelling than a supporting organ. 
A beetle cannot fly with the elytra removed 

The wing of a bird, or bat, is both a supporting and pro- 
pelling organ, and flight is performed in a rapid course, as 
follows:—During the down-stroke it can be easily imagined 
how the bird is sustained; but in the up-stroke, the weight 
is also equally well supported, for in raising the wing it is 





* The practical application of these suggestions appears to have 
been anticipated some years previously. In a small work, styled the 
“ History of the Charvolant, or Kite Carriage,” published by Long- 
man and Co., appear the following remarks :—“ These buoyant sails, 
possessing immense power, will, as we have before remarked, serve 
for floating observatories, ..... Elevated in the air, a single sen- 
tinel, with a perspective, could watch and report the advance of the 
most powerful forces, while yet at a great distance. He could mark 
their line of march, the composition of their force, and their general 
strength, long before he could be seen by the enemy.” Again, at 
page 53, we have an account of ascents actually made, as follows :— 
“ Nor was less progress made in the experimental department, when 
large weights were required to be raised or transposed. While on 
this subject, we must not omit to observe that the first person who 
soared aloft in the air by this invention was a lady, whose courage 
would not be denied this test of its strength. An arm-chair was 
brought on the ground, then lowering the cordage of the kite by 
slackening the lower brace, the chair was firmly lashed to the main 
line, and the lady took her seat. The main brace being hauled taat, 
the huge buoyant sail rose aloft with its fair burden, continuing to 
ascend to the height of 100 yards. On descending, she expressed 
herself much pleased with the easy motion of the kite, and the de- 
lightfal prospect she had enjoyed. Soon after this, another experi- 
ment of a similar nature took place, when the inventor’s son suc- 
cessfully carried out a design not less safe than bold ; that of scaling, 
by this powerful aérial machine, the brow of a cliff 200 feet in per- 
pendicular height Here, after safely landing, he again took his seat 
in a chair expressly prepared for the purpose, and, detaching the 
swivel-line, which kept it at its elevation, glided gently down the 
cordage to the hand of the director. The buoyant sail employed on 
this occasion was thirty feet in height, with a proportionate spread 
of canvas. The rise of the machine was most majestic, and nothing 
could surpass the steadiness with which it was manceuvred ; the cer- 
tainty with which it answered the action of the braces, and the ease 
with which its power was lessened or increased Subse- 
quently to this, an experiment of a very bold and novel character was 
made upon an extensive down, where a wagon with a considerable 
load was drawn along, whilst this huge machine, at the same time, 
—_— an observer aloft in the air, realising almost the romance of 

ying.” 

It may be remarked that the brace-lines here referred to were 
conveyed down the main-line and managed below; but it is evident 
that the same lines could be managed with equal facility by the per- 
son seated in the car above; and if the main line were attached to a 
water-drag instead of a wheeled car, the adventurer could cross 
rivers, lakes, or bays, with considerable latitude for steering and 


selecting the point of landing, by oe the port or star 
brace-lines as required. And from the un formity of the resistance 
offered by the water- ent could not be attended with 


this 
amount of risk than a land-flight by the same means, 


slightly inclined upwards against the rapidly passing air, and 
as this angle is somewhat in excess of the motion due to the 
raising of the wing, the bird is sustained as much during the 
up as the down-stroke—in fact, though the wing may be rising, 
the bird is still pressing against the air with a force equal to 
the weight of its body. The faculty of turning up the wing 
may be easily seen when a large bird alights; for after gliding 
down its aérial gradient, on its approach to the ground it 
turns up the plane of its wing against the air; this checks its 
descent, and it lands gently. 

It has before been shown how utterly inadequate the mere 
perpendicular impulse of a plane is found to be in supporting 
a weight, when there is no horizontal motion at the time. 
There is no material weight of air to be acted upon, and it 
yields to the slightest force, however great the velocity of im- 
pulse may be. On the other hand, suppose that a large bird, 
in full flight, can make forty miles per hour, or 3520 feet per 
minute, and performs one stroke per second. Now, during 
every fractional portion of that stroke, the wing is acting upon 
and obtaining an impulse from a fresh and undisturbed body 
of air; and if the vibration of the wing is limited to an arc 
of two feet, this by no means represents the small force of 
action that would be obtained when in a stationary position, 
for the impulse is secured upon a stratum of fifty-eight feet in 
length of air at each stroke. So that the conditions of weight 
of air, for obtaining support, equally well apply to weight of 
air and its reaction in producing forward impulse. 

So necessary is the acquirement of this horizontal speed 
even in commencing flight, that most heavy birds, when pos- 
sible, rise against the wind, and even run at the top of their 
speed to make their wings available, as in the example of the 
eagle, mentioned at the commencement of this paper. It is 
stated that the Arabs, on horseback, can approach near enough 
to spear these birds, when on the plain, before they are able 
to rise : their habit is to perch on an eminence, where possible. 

The tail of a bird is not necessary for flight. A pigeon can 
fly perfectly with this appendage cut short off: it probably 
performs an important function in steering, for it is to be re- 
marked, that most birds that have either to pursue or evade 
pursuit are amply provided with this organ. 

The foregoing reasoning is based upon facts, which tend to 
show that the flight of the largest and heaviest of all birds is 
really performed with but a small amount of force, and that 
man is endowed with sufficient muscular power to enable him 
also to take individual and extended flights, and that success 
is probably only involved in a question of suitable mechanical 
adaptations. But if the wings are to be modelled in imitation 
of natural examples, but very little consideration will serve 
to demonstrate its utter impracticability when applied in these 
forms. The annexed diagram, Fig. 1, would be about the 
proportions needed for aman of medium weight. The wings, 
a a, must extend out sixty feet from end to end, and measure 
four feet across the broadest part. The man, }, should bein a 
horizontal position, encased in a strong framework, to which 
the wings are hinged atcc. The wings must be stiffened by 
elastic ribs, extending back from the pinions. ‘These must be 
trussed by a thin band of steel, ¢ e, Fig. 2, for the purpose of 
diminishing the weight and thickness of the spar. At the 
front, where the pinions are hinged, there are two levers 
attached, and drawn together by a spiral spring, d, Fig. 2, the 
tension of which is sufficient to balance the weight of the body 
and machine, and cause the wings to be easily vibrated by the 
movement of the feet acting on treadles. This spring 
serves the purpose of the pectoral muscles in birds. But 
with all such arrangements the apparatus must fail—length of 
wing is indispensable! and a. spar thirty feet long must ‘be 
strong, heavy, and cumbrous; to propel this alone through 
the air, at a high speed, would require more power than any 
man could command. 

In repudiating all imitations of natural wings, it does not 
follow that the only channel is closed in which flying mecha- 
nism may prove successful. Though birds do fly upon definite 
mechanical principles, and with a moderate exertion of force, 
yet the wing must necessarily be a vital organ and member 
of the living body.- It must have a marvellous self-acting 
principle of repair, in case the feathers are broken or torn; it 
must also fold up in a small compass, and form a covering for 
the body. 

These considerations bear no relation to artificial wings ; 
so in designing a flying-machine, any deviations are admis- 
sible, provided the theoretical conditions involved in flight are 
borne in mind. 

Having remarked how thin a stratum of air is displaced 
beneath the wings of a bird in rapid flight, it follows that in 
order to obtain the necessary /ength of plane for supporting heavy 
weights, the surfaces may be superposed, or placed in parallel 
rows, with an interval between them. A dozen pelicans may 
fly one above the other without mutval impediment, as if 
framed together; and it is thus shown how two hundred- 
weight may be supported in a transverse distance of only ten 
feet. 

In order to test this idea, six bands of stiff paper, three 
feet long and three inches wide, were stretched at a slight up- 
ward angle, in a light rectangular frame, with an interval of 
three inches between them, the arrangement resembling an 
open Venetian blind. When this was held against a breeze, 
the lifting power was very great, and even by running with 
it in a calm it required much force to keep it down. The 
success of this model led to the construction of one of a suffi- 
cient size to carry the weight of a man. Fig. 3 represents the 
arrangement. aaisathin plank, tapered at the outer ends, 
and attached at the base to a triangle, b, made of similar 
plank, for the insertion of the body. The boards, a a, were 
trussed with thin bands of iron, cc; and at the eyds were 
vertical rods, dd, Between these were stretched five bands of 
holland, fifteen inches broad and sixteen feet long, the total 
length of the web being eighty feet. This was taken out 
after dark into a wet piece of meadow land, one November 
evening, during a strong breeze, wherein it became quite un- 
manageable. The wind acting upon the already tightly- 
stretched webs, their united pull caused the central boards 
to bend considerably, with a twisting, vibratory motion. 
During 4 lull, the head and shoulders were inserted in the 
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triangle, with the chest resting on the base-board. A sudden 
gust caught up the experimenter, who was carried some dis- 
tance from the ground, and the affair falling over sideways, 
broke up the right-hand set of webs. 

In all new machines we gain experience by repeated 
failures, which frequently form the stepping-stones to ulti- 
mate success. The rude contrivance just described (which 
was but the work of a few hours) had taught, first, that the 
webs, or aéroplanes, must not be distended in a frame, as this 
must of necessity be strong aud heavy, to withstand their 
combined tension ; second, that the planes must be made so 
as either to furl or fold up, for the sake of portability. 

In order to meet these conditions, the following arrange- 
ment was afterwards tried :—a a, Figs. 4 and 5, is the main 
spar, sixteen feet long, half an inch thick at the base, and 
tapered, both in breadth and thickness, to the end; to this 
spar was fastened the panels } b, having a base-board for the 
support of the body. Under this, and fastened to the end of 
the main spar, is a thin steel tie-band, e e, with struts starting 
from the spar. This served as the foundation of the super- 
posed atroplanes, and, though very light, was found to be 
exceedingly strong; for when the ends of the spar were 
placed upon supports, the middle bore the weight of the body 
without any strain or deflection; and further, by 2 separa- 
tion at the base-board, the spars could: be folded back, with 
a hinge, to half their length. Above this were arranged the 
atéroplanes, consisting of six webs of thin holland, fifteen 
inches broad; these were kept in parallel planes, by vertical 
divisions, two feet wide, of the same fabric, so that when 
distended by a current of air, each two feet of web pulled in 
opposition to its neighbour; and finally, at the ends (which 
were each sewn over laths), a pull due to only two feet had 
to be counteracted, instead of the strain arising from the 
entire length, as in the former experiment. The end-pull was 
sustained by vertical rods, sliding through loops on the trans- 
verse ones at the ends of the web, the whole of which could 
fall flat on the spar, till raised and distended by a breeze. The 
top was stretched by a lath /, and the system kept vertical by 
staycords, taken from a bowsprit carried out in front, shown 
in Fig. 6. All the front edges of the atroplanes were stiffened 
by bands of crinoline steel. This series was for the support- 
ing arrangement, being equivalent to a length of wing of 
ninety-six feet. Exterior to this, two propellers were to be 
attached, turning on spindles just above the back. ‘They are 
kept drawn up by a light spring, and pulled down by cords or 
chains, running over pulleys in the pannels b b, and fastened 
to the end of a swivelling cross-yoke, sliding on the base- 
board. By working this cross-piece with the feet, motion will 
be communicated to the propellers, and by giving a longer 
stroke with one foot than the other, a greater extent of motion 
will be given to the corresponding propeller, thus enabling 
the machine to turn, just as oars are worked in a rowing-boat. 
The propellers act on the same principle as the wing of a bird 
or bat ; their ends being made of fabric, stretched by elastic 
ribs, a simple waving motion up and down will give a strong 
forward impulse. In order to start, the legs are lowered 
beneath the base-board, and the experimenter must run against 
the wind. 

An experiment recently made with this apparatus developed 
a cause of failure, The angle required for producing the 
requisite supporting power was found to be so small, that the 
crinoline steel would not keep the front edges in tension. 
Some of them were borne downwards, and more on one side 
than the other, by the operation of the wind, and this also 
produced a strong fluttering motion in the webs, destroying 
the integrity of their plane surfaces, and fatal to their proper 
action. 

Another arrangement has since been constructed, having 
laths sewn in both edges of the webs, which are kept perma- 
nently distended by cross stretchers. All these planes are 
hinged to a vertical central board, so as to fold back when the 
bottom ties are released, but the system is much heavier than 
the former one, and no experiments of any consequence have 
as yet been tried with it. 

It may be remarked that although a principle is here de- 
fined, yet considerable difficulty is experienced in carrying the 
theory into practice. When the wind approaches to fifteen 
or twenty miles per hour, the lifting power of these arrange- 
ments is all that is requisite, and, by additional planes, can 
be increased to any extent; but the capricious nature of the 
ground-currents is a perpetual source of trouble. 

Great weight does not appear to be of much consequence, if 
carried in the body; but the aéroplanes and their attachments 
seem as if they were required to be very light, otherwise they 
are awkward to carry, and impede the movements in run- 
ning and making a start. In a dead calm, it is almost im- 
practicable to get sufficient horizontal speed, by mere running 
alone, to raise the weight of the body. Once off the ground, 
the speed must be an increasing one, if continued by suitable 
propellers. The small amount of experience as yet gained, 
appears to indicate that if the atéroplanes could be raised in 
detail, like a superposed series of kites, they would first carry 
the weight of the machine itself, and next relieve that of the 
body. 
Until the last few months no substantial attempt has been 
made to construct a flying-machine, in accordance with the 
principle involved in this paper, which was written seven 
years ago. ‘The author trusts that he has contributed some- 
thing towards the elucidation of a new theory, and shown 
that the flight of. a bird in its performance does not require 
that enormous amount of force usually supposed, and that in 
fact birds do not exert more power in flying than quadrupeds 
in running, but considerably less; for the wing movements of 
large bird, travelling at a far higher speed in air, are very 
much slower; and, where weight is concerned, great velocity 
of action in the locomotive organs is associated with great 
force. 

It is to be hoped that further experiments will confirm the 
correctness of these observations, and with a sound working 
theory upon which to base his operations, man may yet com- 
mand the air with the same facility that birds now do. 





The Chairman (the Duke of Argyll):—I think the paper 


Just read is one of great interest and importance, especially as 
1 points out the true mechanical explanation of the curious 
problem, as to how and why it is that birds of the most power- 
ful flight always have the longest and narrowest wings. I 
think it quite certain, that if the air is ever to be navigated, 
it will not be by individual men flying by means of machinery ; 
but that it is quite possible vessels may be invented, which 
will carry a number of men, and the motive force of which 
will not be muscular action. We must first ascertain clearly 
the mechanical principles upon which flight is achieved; and 
this is a subject which has scarcely ever been investigated in 
a scientific spirit. In fact, you will see in our best works of 
science, by the most distinguished men, the account given of 
the anatomy of birds is, that a bird flies by inflating itself 
with warm air, by which it becomes buoyant, like a balloon. 
The fact is, however, that a bird is never buoyant. A bird is 
immensely heavier than the air. We all know that the mo- 
ment a bird is shot it falls to the earth; and it must neces- 
sarily do so, because one of the essential mechanical principles 
of flight is weight; without it there can be no momentum, 
and no motive force capable of moving through atmospheric 
currents. 

Until I read Mr. Wenham’s paper, a few weeks since, I was 
puzzled by the fact, that birds with long and very narrow wings 
seem to be not only as efficient flyers, but much more efficient 
flyers than birds with large, broad wings. If you observe 
the flight of the common heron—which is a bird with a very 
large wing, disposed rather in breadth than in length—you 
will notice that it is exceedingly slow, and that it has a very 
heavy, flapping motion. The common swallow, on the other 
hand, is provided with a long and narrow wing, and I never 
understood how it was that long-winged birds, such as these, 
achieved so rapid a flight, until I read Mr. Wenham’s paper. 


aided by a remarkable circumstance that experiment alone 
could point out. In very acute angles with the current, it 
appears that the centre of resistance in the sail does not 
coincide with the centre of its surface, but is considerably in 
front of it. As the obliquity of the current decreases, these 
centres approach and coincide when the current becomes per- 
pendicular to the plane, hence any heel of the machine back- 
wards or forwards removes the centre of support behind or 
before the point of suspension.” 

From this discovery, it seems remarkable that Sir George 
Cayley, finding that at high speeds with very oblique incidences 
the supporting effect became transferred to the front edge, 
the idea should not have occurred to him that a narrow plane, 
with its long head in the direction of motion, would have been 
equally effective. I may give another illustration. We all 
know, from our schoolboy experience, that ice which would 
not be safe to stand upon, is found to be quite strong enough 
to bear heavy bodies passing over it, so long as rapid motion 
is kept up, and then it will not even crack. We know, also, 
that in driving through a marshy part of road, in which 
you expect the wheels to sink in up to the axles, you may 
pass over much more easily by increasing the speed. In both 
these examples there is a greater weight passed over in a 
given time, and consequently a better support obtained. The 
ice will not become deflected; neither has the mud time to 
give way. At a slow speed, the same effect may be obtained 
by extending the breadth of the wheel. Thus, suppose an 
ordinary wheel to sink ten inches, if you double this width 
it will sink only five inches; and so on, until by extending the 
wheel into a long roller you may pass over a quicksand with 
perfect safety. Now, Nature has carried out this principle in 
the long wings of birds, and in the albatross it is seen in 
perfection. 





Although I do not profess to be able to follow the elaborate 
calculations which he has laid before 
us, I think I now understand the ex- 
planation he has given. His expla- _ 
nation of the action of narrow wings pee 
upon the air is, that it is precisely BP oF aU a 
like the action of the narrow vanes 

of the ship’s screw in water, and that 

the resisting power of the screw is 


covered by solid surface, or traversed 
by long and narrow vanes in rotation. 


The Chairman ; Paley has a passage, which is really very 





the same, or nearly the same, whether $$$ ——————— > ——ee==~wx- 


you have the total area of revolution FIC.2. 





If Mr. Wenham’s explanation be 
nearly correct, that supposing this 
implement (referring to a model) to _—_—— 








be carried forward by some propelling 








power, the sustaining force of the 
whole area is simply the sustaining 
force of the narrow band in front. 
This, however, is a matter which will 
have to be decided by experiment. 
It certainly appears to explain the 
phenomena of the flight of birds. 
There are one or two observations in 
the paper I do not quite agree with. 
Although I have studied the subject 
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for many years, I have not arrived at 
Mr. Wenham’s conclusion that the 





upward stroke of a bird’s wing has 
precisely the same effect as a down- 
ward stroke in sustaining. An up- 
ward stroke has a contrary effect to 
the downward stroke; it has a pro- 
pelling power certainly, but I believe 
that the sustaining power of a bird’s 
flight is due entirely to the down- 
ward stroke. I should be glad to 
hear what Mr. Wenham may have to 
say upon this. My belief is, that an 
upward stroke must have, so far as 





sustaining is concerned, a reverse ac- 
tion to the downward stroke. 

Then with regard to another ob- 
servation of Mr. Wenham’s, that the 
tails of birds are used as rudders. I believe this to be an 
entire mistake ; for ifthe tail of a bird could have the slightest 
effect in guiding, the vane of it must be deposed perpendicu- 
larly, and not horizontally, or nearly so, as at present. 

If you cut off the tail of a pigeon, you will find that he can 
fly and turn perfectly well without it. He may be a little 
awkward about it at first, but that is because he has lost his 
balancing power. We all know that it is a common thing to 
see a sparrow without his tail, therefore, I do not in the least 
believe that tails have any effect in guiding. They have an 
important effect in stopping progress, and, undoubtedly, that 
is one of the necessary elements of turning. If a bird comes 
close over your head, and is frightened, you will find his claws 
distended and his tail spread out as a fan, to stop the mo- 
mentum of his flight. These are the two only observations 
with which I cannot agree; but as regards the explanation he 
has given as to the resistance offered by long and narrow 
wings, he has made an important discovery. 

Mr. Wenham: With regard to the wing not affording 
support to the bird during the upward stroke, some of the 
largest birds move their wings slowly, that is, with a less 
number than sixty strokes per minute. Now, as a body free 
to fall must descend fifteen feet in one second, whether in 
horizontal motion or not, it appears clear to me that there 
must be some counteracting effect to prevent this fall. When 
the wing has reached the limit of the down-stroke, it is in- 
clined upwards in the direction of motion, consequently the 
rush of air caused by the forward speed, weight, and momentum 
of the bird against the under surface of the wing, supports the 
weight, even though the wing is rising in the up-stroke at the 
time. In corroboration of my theory, I will read an extract 
from Sir George Cayley, who made a large number of experi- 
ments. He says, in page 83, of Vol. xxv., ‘ Nicholson’s 
Journal :'—** The stability in this position, arising from the 
centre of gravity, being below the point of suspension, is 




















near the truth, on the flight of birds. But I think he misses 
it in some important respects. His explanation of the upward 
and downward stroke is, that they are not given perpen- 
dicularly, but that the upward stroke is ‘feathered.’ His 
idea is, that the upward stroke is given in some direction 
which avoids the reaction of the effect downwards, which 
would otherwise arise. Mr. Wenham also believes in a cer- 
tain amount of feathering, in order to maintain an inclined 
plane in the air. There is nothing more difficult than to 
examine the phenomena of flight. I have often watched the 
heron, and I have never seen the slightest feathering in the 
air,and I do not believe the movement exists. I see, how- 
ever, an elaborate contrivance, in the construction of the 
wings, which is made to meet the difficulty. The feathers are 
laid overlapping or underlapping each other ; in the downward 
stroke the pressure tends to press the feathers together, and 
prevent the passage of the air; in the upward stroke the 
feathers are separated, and the air passes through them. In 
that way Nature has provided means for attaining the mini- 
mum and maximum resistance from the air.” 

Mr. Randles referred to the action of a man swimming; 
when, ir the forward motion of the arms, the fingers would be 
open to allow the water to pass between; but when a stroke 
is given, the hand is closed, and the fingers drawn together, 
apparently to grasp the water. 

Mr. Glaisher, upon being called upon by the Chairman, 
said: I have not myself made many observations upon the 
flight of birds, and I scarcely feel myself qualified to give an 
opinion upon the matter, but I think it is a subject of very 
great interest indeed, and that the investigation of the laws of 
flight is a very proper one for this Society to take up. If it 
is taken up and carried out properly, it will increase our know- 
ledge very much indeed. But, perhaps, your Grace, I may be 
permitted to say why Iam here. It is well known that for 
the last three or four years the balloon has been the means of 
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enabling me to take observations in the higher regions of the 
atmosphere. In the course of these experiments I have had 
a large number of communications made to me of different 
kind’, some of a very important nature; schemes, for in- 
stance, for lengthening the life of the balloon, and other 
Now, any gen- 
tleman who has been in the position of myself and my friend 


appliances for giving more control over it. 


Mr. ©. Green, the hero of 500 ascents, who I am glad 


see present here this evening, will know that when we are 


five miles high, and engaged in these experiments, we are 


no easy mind; so you will understand that I have felt great 


interest in those communications which have suggested pla 


by which we might economise the use of gas in the balloon. 


It has seemed to me exceedingly desirable that a socie 


should be formed, through which suggestions such as these 
should have an opportunity of being brought forward and dis- 


cussed. I feel that we cannot ignore the use of such a societ 


We all know that a great deal of time and energy is wasted 


in connexion with the science of atrostation, and there a 
few instances in which the mechanical knowledge and ing 


nuity which its members could bring to bear upon such sub- 


jects could not be well applied. 


The Chairman: I should be glad if any one would in- 
vestigate the principle upon which fishes as well as seals and 
walruses are able to acquire such very rapid motion in a me- 
dium in which their specific gravity is almost exactly the 


same. A bird acquires its momentum by its weight, which 


a power in itself; but certainly this is not the case with fishes 
Their specific gravity is nearly 


and other aquatic animals. 
identical with the medium in which they move. 


We all know that a dead fish will maintain its equilibrium 


in the water for some little time, and afterwards float. Th 
shows that the specific gravity of these animals is less tha 
the medium in which they move. That is the only fact i 
Nature which leads me to believe it possible that balloons, not 
a3 now constructed, but a little heavier, might be made to 
make their way forward in the air. The practicability or the 
impracticability in the one and the other depends upon me- 
chanical differences in the two media; and I think it is one 
which is well worthy the attention of men like Mr. Wenham 
and others 


ON THE TECHNICAL EDUCATION OF 
NAVAL ARCHITECTS IN ENGLAND.* 
By Jonny Scorr Russgtt, F.R.S. 


‘ 


5s 


Ar the annual meeting of this Society in 1863, the state of 
technical education provided in England for the youthful 
members of the profession of naval architect and naval 
engineer was made the subject of a long and earnest dis- 
cussion. 

In summing up that discussion our President, Sir John 
Pakington, who then occupied the chair, expressed the con- 
viction at which he had arrived on the subject under discus- 
sion was, that in respect of this branch of professional educa- 
tion, England is not in the position in which she, above all 
countries in the world, ought to, be. He further expressed 
his earnest hope that the Council would make it their duty to 
devise the best means of giving practical effect to the views 
that had been laid before us. He concluded by saying 


* Nothing would give me greater pleasure than co-opeiating 
with the Council for this purpose in any manner which may be 
I need searcely remind you that with such 
encouragement the Council earnestly set about considering 
what means they could adopt for the effectual discharge of so 


in my power.” 


responsible a duty as the training of the generation who are 
to follow us, and on whom it will depend, to a very material 
extent, whether the reputation and power of England, as a 
mercantile country and a naval nation, sha!l wax stronger, or 
shall wane. They had first to settle what sort of education 
and training was best fitted to turn out the youth who has 
shown a natural talent and capacity for mechanical construc- 
tion and invention into the world of practical duty, with 
powers of work best developed, and furnished with the best 
instruments and methods to enable him to discharge with 
efficiency and certainty the responsible duties of naval con- 
struction. 

They had next to consider how that education could in this 
country, so scantily furnished with establishments for technical 
instruction, be provided; whether as appendage to some uni- 
versity, some dockyard, or some scientific institution. 

Thirdly, they had to take into consideration the sources 
from which the young naval architects might be most success- 
fully drawn ; and, lastly, where the fittest persons could be 
found able to teach a subject which hitherto could scarcely be 
said to exist in England, either as a branch of science or 
practical education. 

After long and anxious deliberation, a final meeting of the 
Council, at which Sir John Pakington presided, arrived at an 
outline of a course of education, comprehending all the 
subjects which should constitute the training of a naval archi- 
tect. They recommended a course of training to extend over 
three years. They recommended that the time of the student 
should be divided between the mastery of the principles, the 
science, the caleulations, the geometry, the siedlon and all 
that concerns the theory of naval construction, on the one hand; 
and, on the other hand, to the training which is to be had 
in the workshop, the dockyard, and the engine factory, where 
alone the student can obtain the complete mastery over the 
dead matter with which he has to struggle and strive and 
shake to his liking, and mould to please his eye, and fashion 
to fulfil his purpose and intention, and by real practical me- 
chanical work, comprehend his tools, master their ways, and 
know how to make this dead matter of every sort obey the 
will of the designer, the maker, and the user. : 

Thus they solved the difficulty on which so much discussion 
is so often wasted, whether a theoretical or practical educa- 
tion yields the better training for the work of life; the 
solved it as that question can only be solved—Practice is 





* Paper read at the Institution of Naval Architects. 


‘ou todo, The man who thinks he has so much wisdom an 


need acquire no science and no theory. 


arduous duties which the professional responsibilities of th 
to 


in 
ns 
ty 


him, and which, in the methodized form which makes i 
y. | intelligible and teachable, we call science, or theory. 
re 
ee 


is 
tises how to do it; and while durin 


cannot see, the purpose of which he cannot ima 
is 
n 
n| might have led to unsuccessful contrivances or 
results. And so the Council believe that they have made each 
half of the students’ time during three years, both the antidote 
and the supplement, the preliminary and the consummation 
of the other half. To the young naval architect, therefore, 
science and practice are not two, but one. 
Thus the Council arrived at the satisfactory issue of know- 
ing exactly what they wanted, and the next difficulty was to 
find the men who could give this training, and the places in 
which it could be given. But at last a complete list was 
drawn out of all the subjects which required to be taught in 
the whole course of three years’ training, and opposite to each 
course was set the name of a man of science, a naval archi- 
tect, an engineer, a ship-builder, or a naval officer, known to 
have earned skill and reputation in that particular subject ; 
and it was soon ascertained, by careful personal inquiry, that 
scarcely any one of these practical men was unwilling to 
communicate his knowledge to the youth of his profession, 
and with a remarkable readiness men engaged in large under- 
takings, and involved in practical and professional business, ex- 
pressed their readiness to set aside some portion of their 
time for the interests of our Institution. Thus another great 
difficulty was successfully overcome. 
The next great difficulty was to find a home for the young 
colony of naval architects during the winter months. It was 
at one time a question whether London itself, or some of the 
outports, was the better site for a school of naval architecture, 
and the question admitted of serious consideration, in so far 
that it was much easier to find buildings and accommodation 
out of the metropolis than in it; and it was also argued that 
the presence of the students in a dockyard town or a shipping 
port might be of advantage to their studies. But these mate- 
rial advantages were soon overruled by the consideration that 
it has already been decided that the summer should be passed 
in the dockyards or private gavels, so that to pass the winter 
there had ceased to be necessary; and there remained 
this further consideration, that the metropolis presented an 
overwhelming advantage in the large range of choice it 
afforded among the men of science, the professors and teachers 
whom it was most desirable to enlist in the service of the pro- 
posed Institution; and finally, we had the advantage of the 
experience of France, who after many trials had removed 
their schools of naval architecture from remote dockyards, 
and concentrated them in a single central college in Paris. 
Having decided on the expediency of planting the new 
Institution in the metropolis, the next point was to obtain 
the necessary buildings. Fortunately it happened that at 
that moment a long range of buildings belonging to the 
Science and Art Department of the Government at South 
Kensington had just become vacant, and on the application 
of the Council, the chief director of that establishment, Mr. 
H. Cole, expressed his willingness not only to give them up the 
building, but to grant them every facility in his power provided 
he could obtain the consent of the Council of Education. 
Your President undertook that negotiation, and the consent 
of the Council of Education was obtained, Lord Granville 
being then its President, and Mr. Lowe its Vice-President. 
There still remained the necessity of obtaining the neces- 
sary funds. It was the opinion of the Council that as in 
France the Department of the Admiralty had shown the 
example of providing a high class of education for the naval 
architects of the royal dockyards, it might be represented to 
our Admiralty that it would be to the interest of England 
that her rising race of naval architects should not be interior 
in any part of their education to those in France. This Sir 
John Pakington undertook, and placed himself in communi- 
cation with the Duke of Somerset and Lord Clarence Paget 
on the subject, and the result was that the Admiralty decided 
to assist the school by setting aside an annual grant destined 
to provide fur the education of naval architects and engineers 
for the naval dockyards. The Council of Education turther 
agreed that they would defray other expenses of the school ; 
and to crown the whole, it was settled that the large histo. 
rical collection of naval models, then ill-accommodated in 


what you do yourself, and what you learn from doing it. 
Sheeuy iowtns andthe gram bas dane, a2 bncus how to tach 


nowledge of his own that he needs none of other people’s, 
But the man who 
thinks modestly enough of himself, and highly enough of the 


future have in store for him, will not think that any know- 
ledge he himself can acquire by the hard work of his own 
hands and head ought to deprive him of the help and use he 
may get from that which is called theory, but which is in 
fact only the accumulation of the knowledge and the expe- 
rience, the successes and the blunders, the few ways of doing 
things right, and the many ways of doing things wrong, 
which have been found out by those who have gone before 


Thus, then, it was determined that the best oination for 
the naval architect is divided thus:—During the inclement 
months of winter, when the days for work are short and 
liable to interruption, it is best that he should devote himself 
exclusively to those studies and occupations which can best 
be conducted within the walls of a school, or in the halls of a 
lecture-room ; and that, on the other hand, the long days and 
finer weather of summer can best be turned to account by 
engaging in the active operations of the workshop, the dock- 
yard, and the manufactory. By this wise plan each winter 
the student is taught what to do, and each summer he prac- 
each summer he sees a 
multitude of processes carried on, the reasons for which he 

ine, the fol- 
lowing winter enables him to learn why it eould not have 
been otherwise attained, and why another mode of procedure 
gerous 


1864, with twenty students—sixteen from the dockyards and 


four from private building establishments. In its second 
id | session of 1865 the students had increased to thirty-seven— 


twenty-four from Government dockyards and thirteen from 
private dockyards, including four students sent by the Rus- 
sian Government; and in the third session, now about to 
close, there have been forty-four students—twenty-nine from 
the public dockyards and fifteen trom private, including a 
Norwegian and a Dutch student. (It is important to add 
that the private students who are English subjects have 
been allowed the privilege of a practical course of study in 
the dockyards during the summer equally with the dockyard 
students.) 
This young Institution having now completed a full course 
of instruction during its first period of three years, I have 
thought it would not be unwelcome to the Council to hear 
from one of its members, as a practical ship-builder and 
naval architect, some t of its progress and some opinion 
as to its usefulness and its degree of success in fulfilling the 
objects which the Council had in view when they took the 
preliminary steps towards its establishment. I have taken this 
duty upon myself, because I have been thrown in the way of 
obtaining atolerably intimate acquaintance with the nature 
of the studies carried on at Kensington, the manner in which 
they are taught, and the progress which the pupils have 
made; and further, as I myself have had nothing to do with 
the course of instruction carried on there, and have only 
given occasional lectures in common with many members of 
this Society, when requested to do so, I can speak freely on 
the ments in which I have no share. And I have been induced 
to bring this matter before you by this further consideration, 
that my professional duties having, during the last twelve 
months, taken me a good deal on the Continent, I have had 
occasion to examine some of the large institutions founded by 
the different governments for giving a special technical edu- 
cation, not to one branch merely, but to all the important 
professions, trades, and occupations which contribute to the 
power, prosperity, and wealth of a country. I have been 
confirmed in the soundness of a conviction grounded on my 
own long observation and experience, that the education which 
will fit a man for efficient discharge of his special duties in 
life is one of the most valuable investments which can be 
made, either of the monies of a community, or of the revenues 
of State. I have seen foreign States, with whose recent his- 
tory and present condition I am personally acquainted, making, 
under the influence of a systematic, technical education, rapid 
but not to me astonishing progress. I think 1 must almost 
say I am sorry to see that in many points some of these 
nations who were behind us have, by this wise means of fore- 
thought and preparation, supplied many of their deficiencies— 
overtaken us in many points where we believed competition 
to be hopeless, and surpassed us in some of the fields which 
we thought most exclusively our own. 
I was accordingly led, on returning home, to look around 
me with a view of comparing the practical education for life 
in England with that which I had seen in some other coun- 
tries. I regret to say, that in technical education we are 
utterly behind other civilized nations. They have large col- 
leges, now generally called Polytechnic Institutions, amply 
endowed by the State, for which fine and even palatial edifices 
have been constructed, possessing ample museums, labora- 
tories, and workshops, having from fifty to one hundred 
teachers and professors, comprising the most distinguished 
men in each country. In such an establishment I found five 
or six hundred young men from eighteen to twenty-three, 
highly educated in their training, and thoroughly practical in 
their views; and I may add, that I have had occasion to 
employ sume of these young mén in practical business, to 
observe the career of some of those employed by friends, and 
I have recommended young men who could not find the 
fitting education in England to enter these foreign institu- 
tions, whence I have seen them return to take high and 
successful rank above their contemporaries in England, for 
whom neither the Government nor the people of the country 
had thought fit to provide equal privileges. 
Returning from such an examination (dispiriting to an 
Englishman), I must confess that our own School of Naval 
Architecture afforded me much satisfaction. I saw there 
between forty and fifty young men, between the age of 
eighteen and twenty-five, obtaining as good a course of theo- 
retical instruction, undergoing as systematic professional 
training as any I had seen on the Continent. have exa- 
mined their drawings and their designs, I have seen their 
examination papers and answers ; and I have been allowed 
the pleasure of seeing the books in which they record the 
notes which they make, and the conclusions which they draw 
from their own work in the dockyards, and from the practi- 
eal work which they there see going on all around them; and 
the result has been, that I have been unable to resist the 
temptation to communicate to you the conviction thus 
brought home to me, that our young School of Naval 
Architecture is as successful, as hopeful, and as well calculated 
to be useful to the future of the profession, as we could 
have hoped or anticipated. And I came from the examina- 
tion with the feeling that it may but be the beginning of a 
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more extensive course of technical education, that may com- 
prehend the other great practical professions of this country. 


I now proceed to lay before you the actual constitution and 


working of the School of Naval Architecture as at present 
constituted. 


THE BUILDINGS oF THE COLLEGE. 
The Royal School of Naval Architecture and Marine Engi- 


neering occupies a range of buildings at South Kensington 
affording the following accommodation :— 
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. A large lecture hall. 
. Two large rooms for drawing and study. 


Somerset House, should be transferred to the buildings at| 3. A chemical laboratory. 
Kensington, and so at once furnish a valuable material ad-| 4. A library. 
junct to the new school. 5. Adjacent to it the museum of naval models. 
Thus, then, within six months after the subject had first 6. Also adjacent, the museum of mechanical inventions and 
been entertained by the Council, the new Royal School of | patents. 


Naval Architecture was founded. 








It opened in November, 





On these buildings I would remark that, although they are 
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that in the future they would want considerable exten- 
sion, and that the addition of a large collection of marine 
engines, models, and drawings, together with workshops in 
which the students might employ their leisure, and experi- 
mental rooms in which courses of experiments might be 
carried on on strength of different kinds of materials, and the 
value of different powers, and proportions for strength, tough- 
ness, and durability ; experiments on the friction of surfaces, 
roperties of steam, and all the collateral branches of ship- 
Building and engineering knowledge, might be conducted with 
the aid and instrumentality of the students themselves ; and 
I may add, that I have seen in some of the technical schools 
abroad courses of practical study most advantageously fol- 
lowed out by students who had passed through the curriculum, 
and who were allowed the privilege, and sometimes paid for 
the duty, of continuing and extending their researches by 
means of private study and experiment belonging to the cur- 
riculum of the school. 


oa enough for the School in its present condition, it seems 
likely 


Proressonrs, TEACHERS, AND LECTURERS. 


Rev. Joseph Woolley ..- Inspector-General. 

Charles W. Merrifield .... ... Principal. 

Henry M. Taylor ... .. Vice-Principal. 

— Crossland ... ... Naval Designer. 

F. J. Cotterill... ... Teacher of applied me- 
chanics, and the marine 
engine. 

Shipdrawing and practical 
shipbuilding. 

John Maxton ... + « Engineering drawing. 

John Davidson... ... ... ... Chemistry. 

Jules Penon ... «.. French. 


The School has the advantage of being under the superin” 
tendence of a member of your council, Dr. Woolley, whose 
labours in the earlier School of Naval Architecture which was 
extinguished in 1853, are so well known to the profession, 
and so gratefully acknowledged by his distinguished pupils; 
he is inspector-general and director of studies, 

Mr. Merrifield is principal, of whom, in his presence, I will 
say nothing, except that he has the interests of the School 
and the pupils deeply at heart, and does his duties with un- 
flagging zeal and energy. He had the assistance of Mr. 
Parkiss, of Trinity College, as his vice-principal, and since 
his lamented death he has been succeeded by Mr. H. Taylor, 
a fellow of the same College. 

Mr. Bascomb,of one of the Royal Dockyards, as an instructor 
in naval drawing, and W. Maxton, of engineering drawing, if 
judged by the works of their pupils, may be congratulated on 
the success with which they labour. 


W. 3B. Bascomb... 


EXAMINATIONS. 


The best proof of the success attending these courses of 
study and instruction will be found in the knowledge 
attained by those students who have now passed through the 
whole course of three years’ study ; and as far as I have been 
able to form a judgment on this subject, I venture to say 
that at the age of from twenty-one to twenty-five these 
young men start with an amount of knowledge which very 
few of the past generation had attained after many years of 
laborious practical experience and painful blundering in the 
dark. 


Practica Work Done 1n THE DocKkyaRps. 


I believe it is to the present Comptroller and the Chief 
Constructor of the Navy that we are mainly indebted for 
having organized on behalf of the students a systematic 
course of work in the dockyards. I have seen the records of 
work and of observation kept by those students. They are 
carefully examined and superintended by competent autho- 
rities in the dockyards and at the Admiralty, and I have 
asked permission to lay some of them before you that you 
may judge for yourselves how far the habit of systematically 
noting down the results of their observations is likely to 
advance their future usefulness. 


CoNCLUSION. 


As many of these students are in the habit of attending 
the meetings of this Institution, I would venture to give 
to them some of that advice which an old member of that 
profession in which they are about to enter may have the 
privilege of giving to those who are to follow him. It has 
been asserted by enemies of technical education that it is not 
an advantage but an evil. Make it the duty of your life to 
refute that accusation—show that as practical men you are 
not the worse but the better for the systematic scientific 
knowledge you have received. Men will say of you that you 
are puffed up with the little knowledge that you have 
acquired, and that you believe because you know many 
things other people don’t, that you therefore know everything 
better than those who have passed their whole lives in a dock- 
yard. If you follow my advice you will go into a dockyard 
or shipbuilding establishment as if you had everything to 
learn. Let me assure you that a skilled mechanic who has 
spent his life in a dockyard knows a hundred things of which 
you have yet no idea—take great pains to learn of him every- 
thing he knows—become his humble pupil—let him teach 
you how he handles his tools—the way he has of going to 
work—the easy ways he has found out of doing hard things 
—how with heavy work he can make it light by sleight-of- 
hand; and if I were youI should take care that within a 
year after I had fairly set to work in a dockyard there was 
no bit of real, good, clever handicraft that I could not do as 
well as any man in the dockyard. Do all this, and you will 
never regret the three winters you have spent in study, and this 
Institution will never regret the pains it took to initiate the 
School of Naval Architecture. 





Mr. Galloway said that he was so impressed with the value 
of the Institution, that, although he had only one son left, it 
was his intention, if possible, to place him in this most valu- 





able institution. He was sure that the subject matter of the 
paper that had just been read must add a zest and act as a 
stimulant in the breast of every gentleman connected with 
the Institution which was fraught with the highest import- 
ance, both in a professional and a national aspect. 

Mr. Reed thought peculiar value must be attached by every 
one interested in the School of Naval Architecture, not oy 
in this country but in the whole world, to the paper whic 
had been read by Mr. Scott Russell. He would like to sup- 
plement his very able paper by a short reference to the in- 
struction of the pupils in the dockyard. It had been the 
anxious interest of those interested in the School of Naval 
Architecture to arrange for the students means by which 
they might possess themselves as fully as possible of the 
practical knowledge to be acquired in the dockyard. He 
was glad to add that that course had been sanctioned by the 
ee of the Navy and both the late and present Boards 
of Admiralty, whose only desire had seemed to be that this 
School should be made as efficient and useful as possible. The 
time had now fortunately passed when hostility to schools of 
naval architecture by politicians had had the effect of closing 
them, and there was no fear of anything of that kind. The 
pupils were now put under the immediate care of the master 
shipwright; instructed to be continually at the work ; to re- 
cord on paper where they had been, what they had seen, 
and as far as practicable to make sketches. Making anything 
like finished drawings was to be deprecated, as it tended to 
occupy the time of the students, and take them from the more 
important matters. It was well known wo professional and 
scientific men that a great deal of knowledge passes through 
the mind, and is not retained by it unless special means are 
adopted for that purpose. He thought that all who had taken 
an anxious interest in the School should be much gratified 
with the theoretical teaching which the pupils had received, 
which he felt bound to say was mainly due to Mr. Merrifield, 
the position which he held, and the duties which devolved 
upon him in consequence of that position. The time had 
arrived when a number of the pupils would have to leave the 
School and proceed to actual duties, and while there was every 
desire to give those students a firm and fair position, there 
was no disposition to put a premium on the fact of their 
coming from the School of Naval Architecture. He, for one, 
would never think of giving special advantages to any young 
gentleman from the fact that he had been a student in the 
School; but he hoped that many of them might entitle them- 
selves to a better position than they otherwise would hold, 
from the knowledge and experience which they had derived 
from the School. 

Mr. Merrifield thanked the meeting for the feeling which 
they had shown, and said that his only endeavour would be 
to do that which would more fairly entitle him to the enco- 
miums which at present he hardly felt to Be quite due to him. 
He thought it desirable that the boys before commencing their 
studies should have a more thorough knowledge of elementary 
mathematics, practical drawing, and practical geometry. If 
these things were attended to, he did not think they would 
be found to fail for want of proper teaching in the School. 
(Cheers.) 

Mr. Scott Russell said he did not wish to make any obser- 
vations in reply to what had been said upon his paper, but 
had only to thank the meeting for the attention with which 
they had listened to him. 








FURTHER EXPERIENCES IN MARINE 
ENGINEERING.* 
By Ropert Murray, Esq. 


At a previous meeting of this Institution I had the honour 
to read a paper treating of some practical points in marine 
engineering which were then comparatively new and untried. 
Although doctors still differ considerably about these and 
other matters, I have thought that it might not be uninte- 
resting if I relate briefly the results of a further experience 
of two years at Southampton upon the points in dispute, 
stating the conclusions to which I have myself been led, and 
inviting the opinions of other engineers. 

I believe the question of surface-condensation must be ad- 
mitted to be still, in some measure, upon its trial ; the results 
obtained from it being frequently most perplexing and con- 
tradictory. I think, however, that it now begins to assume 
a more definite shape, and that it will be found that surface- 
condensation is either a great good or a positive evil, just in 
proportion as it is properly and judiciously carried out or not. 
That it can be made perfectly efficient, and a source of great 
economy of fuel, is sufficiently demonstrated by several of our 
large passenger steamers at Southampton ; while on the other 
hand the most palpable evidence of its failure is shown by 
many boilers at this port which have been utterly ruined and 
worn out, and in some cases renewed, after less than five 
years’ work. What has been done in one case, however, may, 
of course, be done in others when placed under similar con- 
ditions ; but whether the conditions favourable to surface- 
condensations are such as can be universally applicable to the 
general run of sea-going steamers is, to my mind, very 
doubtful. 

These favourable conditions I take to be the following :— 
The vessel should be a large foreign-going steamer, in which 
the cost of fuel is greatly enhanced by the distance it has to 
be carried, and in which, therefore, a certain saving in the 
consumption is of the highest importance. The aad should 
have a staff of intelligent and well-instructed engineers—and 
this I believe to be, atter all, the main element of success with 
surface-condensers. I may truly say, that I invariably find 
the successful application of this process associated with un- 
usual care and intelligence in the chief engineer; and that 
corroded boilers, an imperfect vacuum, and a high rate of 
consumption are the characteristics of the normal “ engine 
driver” of the old school, who can show his certificate of 
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twenty years’ service, but nothing else. I am convinced, by 
ample experience, that the engineer of a modern steam-ship 
is greatly benefited by a knowledge of the tific principles 
involved in the working of his machines. His general intel- 
ligence is increased, he takes more interest in the duties of 
the engine-room, and he acquires a power of adapting him- 
self to circumstances, which is wanting to the uneducated 
man. 

Another condition favourable to the development of surface- 
condensation appears to be, that the temperature and density 
of the steam shell have been previously lowered, by ample ex- 
pansion in the cylinder, before it passes into the condenser. The 
state of things is generally found in foreign-going, steamers, 
while it is wanting in the class of fast channel packets; 
for example, and our experience at Southampton shows, that 
in such vessels, which are usually driven at full speed with 
high-pressed steam and but little expansion, there is no appre- 
ciable saving arising from this process. The steam, it appears, 
is not condensed with sufficient rapidity, the condenser becomes 
very hot, and the vacuum suffers. Probably an increased 
allowance of tube-surface for condensation would remedy the 
evil, but at a cost which it might not be considered desirable 
to incur. For in this class of vessel the most ordinary care 
will suffice to prevent an accumulation of scale in the boilers 

which is the principal reason for introducing surface-con- 
lensers), while the cost of the fuel is not so great as in 
foreign-going ships. For the large and increasing class of 
merchant screw steamers with auxiliary power, I think this 
principle should be adopted with great caution ; as although, 
in some instances, it may be quite successful, in many others 
the boilers will be injured from want of the necessary know- 
ledge on the part of the engineer. 
hat similar difficulties with surface-condensers are ex- 
perienced in other countries, will be seen by the following 
extract from a letter which I had the pleasure to receive in 
the beginning of this year from the eminent and experienced 
French engineer, M. Lissignol, late superintending engineer 
to the Compagnie Générale Transatlantique. Referring to the 
former paper which I had the honour of reading to this 
Society, M. Lissignol says (writing in oo oe :—*The facts 
stated are of considerable character, and agree very much 
with the opinions I have always been advocating in my own 
country. Practice has made me a sound enemy to all com- 
plications and sophisticated engines, as you call them, The 
best things theoretically are useless when they are placed in 
the hands of indolent and careless sca-engineers. I am 
nearly quite satisfied of the failure of double-cylinders and 
surface-condensers, which have always given me a great deal 
of trouble, and a considerable degree of annoyance, although 
I never chose them myself, but was compelled to accept 
them—the shipowners being inveigled into them by the in- 
ventors. The effect of surface-condensers is in fact very 
curious, and I totally fail to explain the phenomena. It 
would be very useful if careful observations were made by 
scientific men to discover the causes of the nuisance. I will 
try to promote this in France. Is there anything doing for 
this purpose in England ?” 

T shall now state what, in my opinion, the proper manage- 
ment of boilers with surface-condensers ought to be. The 
boilers on starting should be filled up with clean sea water. 
The object of the engineer should now be to obtain as soon 
as possible a thin but uniform coating of hard scale over his 
boiler surfaces. With this end in view he should work his 
boilers at first with salt water of a density somewhat greater 
than that of sea water—containing, say, one thirty-second 
and a half of salt; and he must at the same time stint his 
engines in tallow, and other lubricating material, which would 
otherwise find its way into the boiler, and prevent the scale 
from adhering to the plates. As soon as the surfaces are 
sufliciently protected, the density of the water may be di- 
minished by admitting more feed from the condenser, and 
less from the sea; but the water must not be freshened much 
below the density of sea water, otherwise the scale will be 
dissolved off. The restriction of lubricating matter to the 
engines is essential both for the boilers and the condensers, 
the tubes of which are liable to become clogged with grease 
and dirt, and the vacuum thereby impaired, towards the end 
of along run. The defect of vacuum caused by the heated 
water of the tropics appears to average 2 and 2} inches of 
mercury. The water in the boilers should be entirely changed 
as often as practicable, since it appears to acquire an acid and 
corrosive property, either from decomposition of the tallow, 
or directly from the sulphuric acid with which tallow is 
usually purified. It is also very necessary that the water 
should be kept as clean as possible, to prevent priming. 

Perhaps the most successful examples of surface-condensa- 
tion at Southampton are afforded by the Royal Mail Com- 
pany’s large screw steamers, Rhone and Douro, each of 3000 
tons and 500-horse power, which burn about 32 tons of coal 
per day, at an average speed of 10} to 11 knots. Having re- 
cently examined the boilers of these two vessels, I can testify 
that they show not the least appearance of any undue corro- 
sion going on, after having run some eighty thousand miles. 
Mr. Hugh Arthur, the intelligent engineer of the Douro, has 
kindly furnished me with the following account of his treat- 
ment :— 

“The pressure of steam in the Douro is 20 pounds. It is 
superheated, and admitted into the cylinder at about 304°, 
Expansion takes place in the cylinder for about two-thirds of 
the stroke. The condensers are generally worked at a tem- 
perature of 118°, when the vacuum is 26} inches by the gauge, 
and 244 inches by indicator card. Within the tropies, with 
the sea at 82°, the condensers are worked at 126°, the gauge 
showing a vacuum of 25 inches, and the indicator 23 inches. 
The temperature of the discharge water varies from 16° to 20° 
less than the temperature of the condensers. 

“On the first voyage every precaution was taken to get 
sufficient scale over the boilers to protect them, if possible, 
from the destructive effects so manifested in boilers using 
surface-condensation. The density at which they were worked 
during this voyage was one thirty-second and a half of salt. 
After running over 5000 miles, an opportunity offered for ex- 
mining them, when everything was found to be going on well, a 
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thin scale having formed on the furnace tops and tubes. After 
another run of over 5000 miles with the water in the boiler at 
the same degree of saltness, it was found that sufficient scale 
had formed to answer the required purpose, and the water was 
then reduced to about the density of sea water, or one thirty- 
second of salt, at which the boilers continue to be worked. Up 
to the present time there is little or no alteration in them, for 
when the scale is found.to increase or decrease, the density 
at which the boilers are worked is altered accordingly. Every 
four hours a small quantity of water is blown off through the 
brine-cocks, thus causing a gradual change of water, which is 
found to be necessary. Also when arrived at any port, instead 
of letting off the steam by the waste steam pipe (which only 
increases the density of the water), we have them blown down 
and pumped up again with the donkey engine, which gives a 
change of water without any extra ‘cost. - The only cleaning 
which the boilers require is to sweep off a fine brown powder 
that gathers about the steam chests and up-takes, these parts 
being afterwards coated with boiled oil between every 
voyage.” 

Tt should be stated that the Rhone and Douro have the 
great advant of ample boiler-power, to which circum- 
stance, as {well as to the moderate speed at which they are 
driven (about 10} knots), must in a great measure be at- 
tributed the remarkable economy they exhibit. As an 
extreme case on the other side, the Normandy, Channel 
packet between Southampton and Havre, burns 45 tons of 
coal per day of 24 hours, although she is only 425 tons burthen, 
with engines of 220 horse-power, fitted with surface-con- 
densers; but then she is driven at from 13} to 14 knots per 
hour. 

The types of double or combined cylinder engines adopted 
in several of the large steamers at Southampton continue to 
give rather unsatisfactory results. In the case of the Mool- 
tan, the whole of the machinery has been removed, the 
engines being replaced by single cylinder engines of a more 
simple construction. The boilers of the ship (using surface- 
condensation) have been entirely worn out with five years’ 
service. The Poonah is likewise, I understand, to have new 
engines; her boilers are also much worn after four years’ 
work, 

I may remark here that the apparatus for super-heating 
the steam has been removed from all our Channel packets on 
the south coast, and with apparent advantage. It was found 
to impede the rapid formation of steam, and to be trouble- 
some and expensive from burning out so quickly. It is still 
believed to be of considerable benefit in the case of long- 
voyage steamers. 

Steel shafts do not increase much in favour at this port. 
The objection urged against them is this, that when they 
break (and break they certainly do as well as other shafts) no 
warning is given, whereas a malleable iron shaft will almost 
always indicate its weakness by showing an incipient crack 
or flaw in time to allow it to be removed before an actual 
rupture takes place. Nor do I think that steel plates, as 
hitherto made, can be regarded as being thoroughly trustworthy 
for the hull of an iron ship; for although steel may doubtless be 
manufactured of such a quality as to bend without breaking 
when the strain is applied gradually, it seems very doubtful 
whether it could resist a sudden sharp blow (such as would 
be caused by striking a rock or pier) so well as good malleable 
iron: at least we know that steel guns, even when made by 
Krupp, do not withstand the sudden concussion of the dis- 
charge, and that soft steel plates manufactured by the Elswick 
Iron Company, when given over to the tender mercies of the 
Iron Plate Committee, are starred with cracks by the first shot. 
I have recently examined two iron screw steamers running 
between Newhaven and Dieppe, in which the plates are so 
battered and punched by hard knocks against stone piers and 
loaded barges as to be indented quite half an inch between 
the frames, which stand out like so many hoops round the 
vessel, and yet the plates are not injured. Had these vessels 
been plated with steel, I question whether they would not 
have been knocked to pieces long since. 

Iam informed by the eminent French engineer already 
quoted (M. Lissignol) that in France it is quite understood 
that all shafts, whether locomotive or marine, may be expected 
to break after running from 150,000 to 200,000 kilométres, 
however good they may have been at first; and that it is the 
practice of many companies to put aside and renew all shafts 
after running this distance, whether they break or not. The 
French kilométre, I may observe, is less than the English 
knot in the proportion of 3270 to 6082 feet. 

Much attention continues to be bestowed upon the very 
important question of the fouling of iron ships, and I need 
scarcely say, that any one who is interested in the docking 
of vessels at Southampton has an excellent opportunity for 
comparing the results achieved by the various compositions 
employed to prevent fouling. Most of the anti-fouling com- 
positions which have been patented contain, as one of their 
principal ingredients, a poisonous salt of some metal, 
generally copper, mercury, or arsenic, which is intended to 

revent the growth of algw and shell fish. Such, however, is 
»y no means the usual result, since both grass and barnacles 
absolutely refuse to be poisoned in this way, and are found 
attaching themselves to the most pernicious compounds 
in defiance of chemists and inventors. Were this the 
only demerit of these so-called anti-fouling compositions 
they would then be no worse than red lead, or other innocent 
pigment; but in reality they have far more serious sins to 
answer for. It is found in practice that most metallic salts, 
but more especially those of copper (such as the oxide and 
sulphate of that metal) are subject to decomposition by the 
sea water, metallic copper being deposited. This copper is 
innocuous only so long as the surface of the iron is pertectly 
protected by its usual coating of red lead, for should the paint 
get rubbed off at any point, either by the anchor and chain 
cables, or the unavoidable abrasion of fenders and boats, the 
copper then becomes highly dangerous to the iron plates of 
the vessel, in consequence of the galvanic action which is 
immediately set up. Yet such is the irrepressible nature of 
inventive genius, that these metallic compounds are still 
being constantly re-invented and applied, only to be rejected 





after they have done their destructive work upon the bottom 
of some unfortunate mg iene 

Our t steam-ship companies at Sou ton appear 
now, stir teneeneadiiie’ taht have ensalenosihy adopted 
a composition which works upon a different principle to those 
already referred to ; that is to say, it does not take any stron 
measures with the barnacles, but simply declines their prof- 
fered attachment by presenting to them a slippery and slightly 
solvent’ surface, like the back of a porpoise. “As this par- 
ticular composition (known as Peacock and Buchan’s) does 
not contain any metallic salts capable of decomposition by 
sea water, galvanic action cannot be induced; and it cer- 
tainly appears to have no more effect upon’ the iron plates 
than the red lead over which it is payed; while, by its slip- 
pery and mucous nature, it probably assists the passage of 
the ship through the water. By applying this composition 
at intervals of from four to six months over two coats of red- 
lead paint, our iron ships at Southampton are kept practi- 
cally clean and free from oxidation. 


Mr. Barber (Surveyor to the Board of Trade) said it 
might be interesting to the association if he gave them the 
result of some recent examinations which he had made in 
his official capacity upon iron plates. He quite agreed 
with Mr. Murray that the great difficulty to be overcome 
was the present want of reliability in a number of the 
plates supplied for steel ships. The great thing that they 
wanted just now was that the manufacturers of steel should 
devote their attention to giving them some good metal upon 
which shipbuilders might rely with as much certainty as they 
did upon iron. A most interesting law-suit on this matter 
had just been heard in Ireland. The most extraordinary 
part of the case was that the makers guaranteed to supply 

lates which should bend double cold, and be fit for ship- 
yuilding purposes. The plates were put in their place, but 
two or three days after they cracked suddenly, and the cracks 
were so bad that surveyors were sent from Liverpool and else- 
where to inspect them. The whole of the steel plates were then 
taken off, and Bowling plates substituted. The trial was most 
instructive, and there were some very extraordinary statements 
made, both by the makers of steel and by shipbuilders. One 
statement made by the makers of steel was that steel was at 
present on its trial as far as shipbuilding was concerned, and 
another was that steel could not be made reliable five-eighths 
of an inch thick. It was as well now that steel was so much 
thought of, that these statements should be known. Some of 
the most successful steel ships that had been built, had 
been built by a member of that Institution, Mr. Wigram. 
One of those ships—the Samphire—was well known as having 
been in collision inthe Channel last year with a barque. He 
(Mr. Barber) had examined that vessel just after the collision, 
and nothing could exceed the excellent character of the ma- 
terial and the excellence of the workmanship. Mr.Wigram had 
written a letter to him, in which he said “ the great difficulty 
up to the present time has been in the manufacture of plates 
of sufficient strength and thickness for sea-going purposes ; in 
fact, when we last inquired about it, none of the makers would 
guarantee anything over three-eighths, and this was of an infe- 
rior quality ; when we built the Samphire, Wave, Breeze, and 
other vessels, we had to condemn many plates for brittleness, 
though others in the same parcel were all that could be wished.” 
This still seemed to be the great difficulty, to get a uniformity 
of material. If there should be any manufacturers of steel 
present, he hoped they would not be offended at the remarks 
he had made, but that they would devote their attention to 
giving them something that would be so reliable as that they 
could employ it. 

Mr. Rochussen said that as a steel-manufacturer he could 
not help rising to protest most strongly against the assertions 
made by Mr. Murray, and also by the last speaker. In the 
first instance, steel-shafts were not unreliable. They were 
only unreliable when they were made or invoiced under false 
pretence. Puddled steel, when put into the heavy blooms 
which were required for shafts, might possibly become injured, 
and it was also likely that in the frequent re-heatings which 
were required in order that the steel might become a per- 
fectly weldable mass, it became reduced to iron. The engineer 
who specified that that shaft should be made of puddled steel, 
had also reduced his scantling which he would allow between 
iron and steel, but it was the engineer who was responsible, 
and not the manufacturer. If, on the other hand, the steel 
shaft should be found on trial to be the puddled steel shaft 
which he was alluding to, it would show that it was an im- 
perfectly weldable mass, and was therefore morally unreliable 
on that score. If a shaft made upon that principle was sound, 
it was iron; ifit was steel, it had all the elements of weakness 
from not being properly prepared. Some might suggest the 
use of steel shafts made of Bessemer steel. He had the high- 
est admiration for the conversion of iron into steel by the 
Bessemer process, and he himself worked it on a scale of 
some magnitude, but he should be the last to put it in 
forgings. Whenever they attempted to weld it together 
in larger masses than seven or ten cwts., they failed, 
because the crystallization of the material was so close 
that in re-heating it for every subsequent forging, the proper 
heat to reach the core in annealing it would be sufficient 
to decorbanize the whole of it and turn it into iron again. 
With regard to steel plates generally, it was almost a matter 
of misery that engineers did not sufficiently consult with 
manufacturers as to what they could do, and what was impos- 
sible. Engineers made specifications, and he had often either 
to refuse or to modify them. ‘hey boldly stated that they 
wanted in the frame of a ship, or in a bridge, steel equal to 48 
tons per square inch, whereas it was impossible to get steel 
which would work well, and equal iron in all its virtues, 
beyond 32, 34, or 35 tons per square inch. If they simply 
wanted steel to be punched or to resist pressure, then 70, 80, 
or even 100 tons were not impossible; but if they wanted to 
put it in the hull of a ship which twisted about and then re- 
covered its original position, they must have elasticity and 
power to yield, but the moment they introduced a material 
which was altogether fabulous, they introduced elements of 





failure. The same remark applied to the use of steel for 
ships’ boilers. The steel of which these were made contained 
alarge quantity of carbon, and in nine cases out of ten the 
steel boilers which were made experimentally ten and twelve 
years ago had blistered,and,so to say,pulled themselves asunder, 
thus showing the mischief of the engineer not consulting with 
the man who made the material. As to steel rivets, which 
were sometimes apt to snap their heads and to tear the plate, 
the fault was very soon discovered. After’ these rivets were 
made they were put by, and as they were wanted they were 
simply heated, and the steel was put between two pieces of 
cold iron. Ina steel forging they would never attempt to 
subject it to heat unless the heat were gradually applied and 
gradually cooled down. A man who understood what he was 
about would never think of using a steel rivet unless the whole 
thing had gone through a thorough annealing, and had quietly 
cooled down. He had only risen to vindicate more or less the 
fact that it was a fault on the part of engineers to give speci- 
fications unless they knew they could supply the articles, and 
were willing to go hand-in-hand with the makers. 

Mr. Saxby announced that he had a system which, by 
means of magnetism, enabled him to tell at once the qualities 
of any sample of iron which might be submitted to him. 

Mr. Bourne said he quite agreed with Mr. Murray, that 
with moderate pressures of steam, such as 25 lbs., surface-con- 
densation was not required, but surface-condensation itself 
formed part of a larger question, and was indispensable 
with high pressure because of the deposits which sea-water 
then made in the boiler, and which were likely to cause the 
boiler to burst. With respect to double cylinders, he thought 
that whether they had double cylinders or a single cylinder 
was quite immaterial. The whole question was one of ex- 
pansion ; they could get a certain amount of expansion in a 
double cylinder, and a certain amount in a single one, and 
one was as effective as the other. He agreed, therefore, 
that the double cylinder was unnecessary. It was well known 
that super-heating corroded the interior of the boiler ; in fact, 
if they raised the temperature very much the super-heater 
became a machine for the production of hydrogen gas; but 
he thought it would be quite possible to prevent this cor- 
rosion it carbon were introduced in some way. He believed 
that before many years they would have gas furnaces in 
boilers instead of fires. He was sorry to say that there had 
been no improvements in steam navigation within his recol- 
lection, but if this which he had mentioned were introduced, 
it would be something worth calling an improvement. 

Mr. Scott, of Greenock, supported Mr. Bourne in his view 
that surface-condensation should not be resurted to for 
economy, but only as a means of obtaining higher pressures. 
There were now twelve or fifteen steamers which went from 
Liverpool, working at sea with 60 pounds pressure, and using, 
of course, surface-condensation, and the result was a very 
notable economy. Whether this high-pressure system could 
be continued as a commercial transaction depended very much 
upon a point which had nothing to do with mechanics; but 
it had been proved that, in a mechanical point of view, the 
operation could be conducted. 

Mr. Murray, in reply, said that his paper was a practical 
one, and in it he did not theorize upon the manufacture of 
steel, but simply stated facts which had come under his own 
observation, although it seemed to him that steel required so 
much coaxing and humouring that it must always be a very 
doubtful material for use in shipbuilding. As to the super- 
heater, he thought the amount of smoke and soot which were 
generally found in superheaters would supply sufficient 
carbon for the purpose which Mr. Bourne had mentioned. 
With regard to general improvements in steam navigation— 
he did not know that they had advanced much within the 
last ten or twelve years. The old principles of large boiler- 
power, well proportioned boilers, careful management, simple 
machinery, a considerable degree of expansion in one cylinder, 
and steaming with a moderate pressure, were the elements of 
their present practice. 


Soutn Yorxsuire.—The South Yorkshire iron trade is 
considered to have improved. At Milton and Elsecar, how- 
ever, the men are not fully employed. There is a fair demand 
for plates for shipbuilding, and boiler plates are enquired for ; 
in hoops, bars, and sheets there is not much doing, but the 
demand for rails keeps up. Ten large girders, 50 ft. long and 
four feet deep, have arrived in Barnsley, and have been placed 
in position on the stonework for a bridge over Old Mill-lane 
on the Midland Extension from Cudworth to Barnsley. The 
girders are supplied by Messrs. Butler and Pitts, of Stan- 
ningley, near Leeds, who have also contracted to deliver a 
considerable further quantity of girders for the extension. 


Tue CievetanD Iron Trapr.—The foundries in the 
Cleveland district are pretty well provided with orders, and 
there has been a little more activity in the demand for rail- 
way castings, gas and water pipes. Most of the blast fur- 
naces are in operation, but the deliveries of pig and other 
iron have been interfered with by the engineers’ strike on the 
North Eastern Railway. 


BrsseMER Rais tn Francr.—There appears to have 
been some misconception as to the terms on which a contract 
for 2000 tons of Bessemer steel rails was recently let by the 
Paris, Lyons, and Mediterranean Railway Company to the 
Terrenoire works. The contract price was £13 16s. Od. per 
ton. The total quantity of all qualities taken for consumption 
in 1856 by the French railway companies, was 125,975 tons. 


Beriin.—The Berlin Railway Plant Company executed 
last year work to the value of 2,029,223 thalers, on which it 
realized a profit of 251,225 thalers. Of this sum 44,560 
thalers were applied to the redemption of establishment ex- 
penses ; 39,587 thalers were added to the reserve; 13,354 
thalers were set apart as the share in the profits of the di- 
rectors; and 150,000 thalers were devoted to the payment of 
a dividend to the shareholders at the rate of 10 per cent. per 
annum, 
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THE compactly and conveniently arranged whipping hoist of 
which we give engravings above is one designed and patented 
by Mr. I. J. Leonard, the engineer to the East and West India 
Dock Company, and it is adapted for being worked either by 
steam or by water supplied under pressure. It consists, as will 
be seen by referring to the engraving, of a cylinder fixed hori- 
zontally to a hollow cast-iron bed-plate, this cylinder being 
fitted with a piston having attached to it a hollow piston-rod or 
plunger. This plunger works through one end of the cylinder, 
and its outer end, which is fitted with a gun-metal nut, is 
guided by « crosshead, which works on a pair of guide bars, and 
prevents the plunger from being turned round. The nut just men- 
tioned fits a wrought-iron screw with a very steep thread, arranged 
as shown in the engravings, this screw being at the end of the 
out stroke of the piston contained in the hollow ram, reaching 
nearly to the piston, whilst at the end of the in stroke it only 
enters the ram to the extent of the depth of its nut. The outer 
end of the screw or its prolongation works in a plummer-block 
constructed in a manner similar to the thrust bearing of a screw- 
propeller shaft, whilst the short end beyond the bearing has a 
drum or pulley fixed to it, round which a hempen or steel ro 
or chain is wound. From the foregoing description it will * 
readily understood that, on admitting steam or water into the 
cylinder, the piston with its ram will be pressed outward, and as 
the ram by reason of the crosshead guides cannot turn the screw 
which fits the nut formed in the end of the ram, the screw has a 
rotary motion imparted to it, and with it to the pulley or wind- 
ing drum fastened on to the screw-spindle beyond the thread 

rt. The power is thus very directly applied to the weight to 

raised, and there are few parts to cause a loss of effect by 
friction. The return of the ram is, of course, effected by the 
admission of steam or water to the reverse side of the piston, 
the admission of the water or steam being controlled by a slide 
valve placed on the top of cylinder, and worked by a hand lever, 
as shown in the illustration. 

Two hoists of the kind we have described, worked by a 
hydraulic pressure of 700 lb. per square inch, have been in use 
at docks in London, one of them for upwards of two years, and 
the other one three months, One of these hoists is calculated to 
lift a load of 5 ewt. 24 ft. high, and the other is made to lift 1 ton 
to a height of 40 ft., the stroke of the piston being in the last case 
4 ft. Gin., the pitch of the screw 15 in., and the diameter of the 
drum 2 ft. 7in. The hoists work with the greatest smoothness 
and regularity, and they have in every way given satisfaction. 
By regulating the supply to either end of the cylinder, the 
weights being lifted can be kept under perfect control whilst 
being raised or lowered, and there is thus no necessity for any 
brake arrangement. In cases where the hoist is applied to rais- 
ing or lowering a cage, the rope is taken only once or twice 
round the winding-drum, and one end is attached to the bottom 
and the other to the top of the cage. This is the case with the 
hydraulic hoist of this construction now being made for the Inland 
Revenue Office, Somerset House, by Messrs. Hayward Tyler and 
Co., 84 and 85, Upper White Cross-street, who are Mr. Leonard’s 
sole licensees, 


Gas 1x Moscow.—The introduction of gas into private 
houses and public buildings at Moscow is becoming very general. 
Fears had been entertained that the gas would become con- 
censed during the extreme cold; but during exceptionally severe 
weather, when petroleum lamps were frozen, the gas burnt as 
brightly as ever. 

THe TELEGRAPH CoNSTRUCTION AND MAINTENANCE 
Company.—This company has a balance for the past year of 
109,213/., of which it is proposed to put 35,328/. to the reserve 
fund, to carry forward 28,089/., and to divide at the rate of 74 
per cent., which, together with a previous dividend of 2} per 
cent., will make 10 per cent. for the year. There is, besides, 
67,030. of the ordinary stock of the Atlantic Telegraph Com- 
pany to be received. It is proposed to buy up Mr. William 

ooper’s works, and that he shall become a director. 





HYDRAULIC WHIPPING HOIST. 


DESIGNED BY MR, E. J. LEONARD, AND CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 
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—— 
Report on the Irrigation of Eastern Spain. By Cuxments R. 

Markuam, F.S.A. Printed by order of the Secretary of 

State for India in Council. 

Tne irrigation of Spain is a subject on which we 
have long wanted information, few having thought it 
worth while to plod through the prosy works of 
Spanish authors, which in treating of the irrigation of 
the Moors give very meagre and unscientific data. 
Many therefore will hail with delight the appearance 
of an English work and, better still, a Report. 

The parallel between the irrigated districts of Ma- 
dras and those of Eastern Spain is just in every respect. 
The rainfall is frequently scanty, the features of the 
country are similar, the works are of native origin, 
comparatively ancient, and constructed on the same 
system, which requires the utmost possible economy 
of distribution, a point on which, as the writer says, 
we have yet much to learn. 

The works mentioned may be divided into three 
classes : (1) the huertas, irrigated from rivers by the 
dam and small canal system ; (2) the tank reservoirs ; 
(3) the well and spring supply. On the two latter 
the information given is exceedingly small, and in most 
instances the former is treated in a way that soon 
dispels the illusion of expecting to derive useful 
scientific data therefrom. 

The maps, which are very neatly executed, show the 
positions of the rivers which supply the various districts, 
as well as of the dams, canals, and catchment drains : 
the woodcuts are, however, such as to convey as little 
information about detail as is possible ; and the dimen- 
sions given are few and incomplete. 

Most of the information given in the way of statistics, 
and dimensions happens to occur in the chapter about 
the huertas, or irrigateddistrictsof Murciaand Oribuela. 
These two districts are watered by the river Segura, 
the average discharge of which at the first weir is 48,960 
cubic feet per minute, or 816 cubic feet per second, 
from which it is evident the works are on a small scale 
to correspond ; the area of the districts to be irrigated by 
it is 59,066 acres, for which the supply is mentioned to 
be utterly inadequate. 

At the first dam, two canals draw off water sufficient 
for irrigating 25,278 acres, a certain amount of the 
water, after having been used a second time, returning 
by catchment drains into the river. There are eight or 
more drains on this river lower down, at which other 
canals draw off water; and how these are supplied is 
not explained ; for there is not any mention of sluice or 
sill in the first dam, which is thirty-six feet high, nor 
of any arrangement by which water is allowed to pass, 
excepting scouring-sluices opening into the river from 
these small canals of thirteen and ten feet in breadth— 
which alone could pass but a small proportion of the 
volume of the river. 

Undeniable facts obtained from Indian canals and 
rivers have shown us that a large volume of water is 
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added to a river that has a long course, independentlY 
of tributaries, the supply being attributable to per- 
colation through the river banks, and sometimes to 
springs at the bottom of the river bed, the latter 
very often occurring when a river cuts inclined strata, 
between which water may ooze out in very large quan- 
tities ; but whether any one of these causes affect 
the volume in this case is not mentioned. 

The measures adopted in Eastern Spain are the hila, 
the tahulla, and the fanegada :—the first is a measure 
of volume, equal to a discharge of 32 cubic feet per 
minute, or, as it may be roughly taken, half a cubic 
foot per second, the two latter are land measures— 
one=27 of an acre, the other=1.13 acres, the amount 
of water mentioned as sufficient for the irrigation of 
three tahullas being five hilas, or, in other words, that 
it requires one cubic foot of water per second to irri- 
gate one-third of an acre, the crops being mostly red 
pepper and Indian corn. 

a we know from Indian experience that under 
favourable circumstances one cubic foot per second is 
made sufficient for the irrigation of one hundred and 
fifty acres; in fact, Baird Smith goes so far as to put 
175 acres to be a fair average for Indian canals, saying 
also that it may sometimes a enough for 215 acres: 
in Lombardy and Piedmont again it varies between 60 
and 120 acres for every cubic foot per second, and 
even this is a very marked contrast with one-third of 
an acre in Spain, under parallel circumstances, the 
rotation of distribution and the crops being about the 
same generally in each case. 

Under circumstances where the water supply must 
be continuous, as for winter meadow grass crops 
and during the early growth of rice, one cubic foot per 
second would be necessary for each acre irri- 
gated, for an average soil, and for unfavourable soil 
and circumstances a moderate per-centage would be 
deducted from the area ont his account; but then again, 
after the first two or three days’ flooding, there would 
be a large amount of water, from a half to three-quar- 
ters of it, running off the upper lands as surplus, and 
of use for lower-lying ground, which would more than 
counterbalance the loss before mentioned. 

As, however, in Murcia and Oribuela the surplus 
water is all used, and the water supply not continuous, 
the term of distribution coming on an average once in 
fifteen days, all attempt at 1 peean is hopeless, and 
we have a result very much the reverse of economical. 

The account of the garden or huerta of Jativa 
informs us that a canal taking eighteen hilas from the 
river Albaida irrigates 5600 fanegadas of rice-cultiva- 
tion; now, taking the hila to be the same as the pre- 
ceding—for there is not any mention made to the con- 
trary—this would allow seven hundred acres of rice 
cultivation to be watered by one cubic foot per second ; 
or even if we were to suppose the hila of Jativa to be 
the same as that of Gaudia, which is double the pre- 
ceding, it would allow three hundred and fifty. This 
is doubtless extraordinarily economical, but the causes 
of this unparalleled result are not forthcoming. 
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In the chapter on the irrigation from the Xucar, in 
Valencia, a hila, which, from dimensions given, 
must be equal in volume to that of Murcia, is con- 
sidered sufficient to irrigate 400 fanegadas, or four 
hundred and fifty acres; that is to say, in one case, 
a cubic foot per second irrigates nine hundred, in the 
other, one-third of an acre, each deduction being nearly, 
as far as possible, from the results of experience 
elsewhere. 

In Italian rice cultivation, from forty to sixty acres 
would be watered by a cubic foot of water per second, 
in India about double this; but the Moors, according 
to the above, have far surpassed the rest of the world. 

Mention is also made of the river Los Santos, having 
a discharge of twenty filas, or hilas, the word being the 
same, supplying two canals, one of which has a volume 
of nine filas, and the other nineteen. This is far more 
clever than the preceding, yet explanation is wanting, 
as in the former cases. 

On the subject of tank and well irrigation, much use- 
ful information might have been afforded even by a mere 
compiler of statistics ; the size of the tanks, the volume, 
the excess, or want of supply in certain- seasons would 
have been far more interesting than the dimensions of 
a dam, which happen to agree with those of Cavanilles. 

The method which the Moors may have preferred for 
distributing water over lands and fields would also be 
worth knowing. 

There may be said to be four methods of distributing 
water on or throughout surfaces, of which others are 
mere modifications. In all cases it is best that the 
land should have a general slope throughout, the irri- 
gating channel running along the head of this slope, 
the main catchment dram along the bottom. 

In one case, the field is prepared in furrows from the 
head to the foot of the slope, either in the direction of 
the fall, or making an angle with it, as the quality of 
the soil and the general slope of the land may require ; 
these flat. furrows, being from ten to thirty feet broad, 
and only a few inches in depth, receive the water from 
the irrigating channel, which will cover the land nearly 
up to the crests of the furrows, or, in fact, almost 
entirely, if need be. 

In another case, the land is prepared much in the 
same way ; but the water, instead of flowing in the fur- 
rows, runs in little trenches cut along the crests, over- 
flows the sides, waters the slopes, and drains off in the 
furrows down to the main catchment drain. 

Where little water only is required, the method in 
common use is to distribute the water in little trenches 
around squares and rectangles of land; but where 
much water is required to remain on the land for some 
time, as for rice crops and for the production of some 
grain crops in the early stage on hard land, the most 
advantageous method is that commonly adopted in 
India. It consists of levelling the land into a number 
of squares and rectangles, the number depending on 
the fall of the ground, and surrounding these, where 
necessary, with mud walls from two to thirty inches 
high to retain the water, which is allowed to enter at 
one corner and flow out at an opposite corner of one of 
these squares into the next, and so on throughout, after 
it has been allowed to remain a sufficient time. One 
would presume that this method, doubtlessly originally 
Oriental, would be that adopted by the Moors. 

The account of the water tribunals and the self- 
supporting system by which the people cause their 
works to be maintained, repaired, and superintended, 
as well as their legislation, which is arbitrational, 
dealing with the water as public property, is very inter- 
esting; so also are the Spanish and Arabic words 
and terms, of which there is a profusion throughout, 
the latter especially so to Indian readers, who will 
recognise many; but for scientific data, and for the 
lessons of economy of distribution that we were led 
to expect, we must look to another source than a book, 
a better than which might be written by any engi- 
neer with a slight knowledge of Spanish after a few 
weeks’ tour, since it is as destitute of romantic tinge 
as of useful statistics. None can, however, withhold 
their admiration of the liberality and good intention 
displayed in the gratuitous publication of the work 
by the late energetic Secretary of State for India, 
which leads us to hope that we may yet get some- 
thing good and professional on such an interesting 
subject. 





Tue Great Tunxet Line.—Now that the London and 
North-Western Company have obtained the passage of a bill, in 
the House of Commons, authorising the construction of the 
Chapel-en-le-Frith and Sheffield live of twenty-four miles, with 
two tunnels, one four and the other three miles in length, that 
company has entered into a working agreement with the 
Manchester, Sheffield, and Lincolnshire Railway Company, and 
the proposed new line has been abandoned. 








ELECTRIC ENGRAVING MACHINE. 

Many of our readers will recollect an ingenious 
machine exhibited in London, in 1862, for engraving 
designs upon printing rollers, by means of a series of 
cutting points operated upon by electro-magnetism. 
The design, from which the engraving forms a repeti- 
tion of copies, is made from a metallic plate with a 
non-conductive varnish or colour, and is traced over by 
a point of platinum, while the cylinder whieh is to 
be operated upon receives a slow but uniform rotating 
movement. ‘I'he platinum tracer, in passing alternately 
over the metallic and the non-conductive points in the 
design, makes and breaks an electric current which 
passes through the metallic plate and the tracer itself. 
The electric current acts upon the cutting points of 
several engraving tools, which are pressed against 
their work, or withdrawn from it, according to the 
changes in the current. The inventor of this interest- 
ing apparatus, M. Gaiffe, has now carried out the same 
original idea in amore general form, and exhibits in 
the Paris Exhibition an engraving machine made by 
M. E. Vinay, of Paris, for copying designs, reducing 
them to different scales, and engraving them on copper 
plates ready for printing in the usual manner. The 
original design is made upon a copper plate, by pre- 
ference on a much larger scale than the intended re- 
duced desigus. The copper plate is mounted on a 
frame in which it receives a slow rotation round a 
horizontal spindle in the same manuer as the face plate 
of a lathe. The copper plates upon which reduced 
copies are to be produced are mounted each upon a 
similar spindle and all geared together with the origi- 
nal plate, so as to give the same rate of rotation to 
each. Opposite to the plate which carries the origi- 
nal design is fixed a kind of slide-rest moving over a 
horizontal bed by means of a screw, so as to give to 
the whole the exact appearance of a miniature face 
lathe. This slide-rest carries the platinum point for 
making and breaking, the electric contact, and the bed 
upon which it travels is continued in front of the seve- 
ral other face plates which are to receive the engraving. 
Opposite to each of the latter plates another carriage 
is placed, and each of these carriages is traversed by 
means of a screw spindle which forms the continuation 
of the screw, working the slide opposite the original 


plate. ‘The screws, however, are cut with different 


pitches for each different plate, so that the rotation of 
the screw spindle will produce a different amount of 


traverse for each slide. The result of this arrange- 
ment is an uniform rotating movement for all plates and 
a sliding movement for all carriages, which is propor- 
tioned to their respective pitches of screws. Lach of 
the slides carries a diamond point mounted in a deli- 
cate frame and pressed forward by a spring. The 
spindle carrying the diamond is connected to a small 
piece of iron which is placed opposite a pair of electro- 
magnets, and is attracted by them whenever a cur- 
rent passes through their coils. The action of the 
magnets thereby withdraws the diamond point from 
the plate whenever electric contact is established. 
During the time that the current is broken the electro- 
magnet sets the diamond point free, and the latter is 
pressed against the plate by the spring. As the origi- 
nal plate passes slowly in front of the platinum point, 
the latter moving horizontally at the same time, the 
line traced upon the plate by the platinum point is a 
spiral of very fine pitch, and a similar spiral, only of 
still finer pitch, is traced by each diamond point over 
its respective plate. The engravings so produced can 
be on in considerable numbers simultaneously, and 
at the same time may be made to different scales ; they 
are by their nature formed in dotted lines instead of being 
continuous, a fact, however, which is not determinable by 
to the nakedeye, but may be detected by the aid of a mi- 
croscope. For this reason, this instrument is particularly 
suited for engraving bank-notes and similar objects, as 
the imitation by hand is not only extremely difficult, but 
may be instantly detected by the application of a mag- 
nifying-glass, which, if suificiently powerful, would 
show each line of the engraving to be a series of dots. 
The accuracy with which engravings are copied by 
this machine has its equal only in electrotyping; but 
as compared with the latter process it has the advan- 
tage oi allowing of a reduction in size. Ordnance 
survey maps have been copied by this machine upon a 
very small compass, and it is said that with a powerful 
lens these reduced maps are fully as legible as the large 
originals themselves. M. Vinay also exhibits a cylin- 
der engraving machine similar to that shown at the 
London Exhibition in 1862. 


Frencu Rires.—The ‘factory at St. Etienne has delievered 
60,000 Chassepot guns to the Minister of War, and it is said 
that by the end of this month the number will be raised to 
100,000, 








OUR HARBOUR DEFENCES. 


Prixce Napotzon, it appears, has been looking at 
the foundations of the forts intended to be built upon 
shoals in the sea near the entrance of Portsmouth 
harbour, and which forts it is now proposed shall be 
plated with iron. If such forts are to: be built: at all, 
we think that these particular ones are well situated, 
and we approve of the plan of connecting them by 
lines of submarine torpedoes fired by the galvanic 
battery, which will allow our own ships to pass and 
repass without injury, but will blow up the ships of 
the enemy the moment they attempt to enter. The 
smoke in confined batteries of this kind has always 
been found to be a serious inconvenience, as it ob- 
seures the object fired at, and hinders the aim. But 
gun cotton produces no smoke; and a proper variety 
of that ammunition should certainly be provided for 
our heavy artillery. After all, however, the question 
arises whether floatiag forts, which may be moved any- 
where, are not better than fixed ones. For the pro- 
tection of any great store-house of our fleets, such as 
Portsmouth may be said to be, we do not object to 
both instruments of protection, seeing that floating 
forts or monitors, as they are usually termed, are, in 
common with other vessels, liable to injury from the 
assaults of submarine guns and torpedoes, while fixed 
forts will suffer little damage from these agencies. 
For all other harbours, however, than those of the 
very first. class, monitors alone would be able to give 
sufficient protection ; and they would in all cases be 
valuable as auxiliaries. A few monitors stationed at 
Chatham would afford effectual protection to London 
against any fleet attempting to ascend the Thames ; 
and similar vessels should be stationed on the Forth, 
the Clyde, and the Mersey, to protect Edinburgh, 
Glasgow, and Liverpool. As to the projected fortifi- 
cation of our national dockyards, no scheme could be 
more absurd, seeing that the very best turn an enemy 
could do us would be to lay them all in ruins. Our 
towns, our arsenals, and our storehouses, whether 
for ships or other commodities, we want to have pro- 
tected, of course. But if a Government dockyard 
did not exist, we should still be able, with equal 
facility, to build all the ships we require, and they 
would cost us very much less money than they 
now do. 

While, therefore, we do not object to the construe- 
tion of fixed forts in a few special situations, our great 
instrument of defence we are persuaded should consist 
of movable forts or monitors; and the fixed forts 
should be made to imitate the monitor features as 
closely as possible. ‘The guns should be of great size, 
say 2U in. or 25 in. bore, and should be set. in solid iron 
turrets at least two feet thick, which may be rotated by 
steam-engines so as to point the guns; and the guns 
should also be kept as close to the surface of the 
water as is convenient. There should also be the 
means of maintaining an eflicient ventilation in each 
turret by the aid of a fan which draws in the air 
through a tall armour-clad pipe surmounted by a cap, 
as in the monitors ; and the impure air should finally 
be consumed in the furnace of the boiler which supplies 
the steam. Que serious disparagement to the efficacy 
of fixed forts is created by the considerable rise and 
fall of the tide, which prevents the guns from being 
set so near to the surface of the water as is practicable 
in the monitors; and, for this and other reasons, it 
would not be advisable in any case to trust to fixed 
forts alone. 

It has been pretended by some persons who think 
themselves entitled to dogmatise on the subject of 
monitors, without any warrant either of knowledge or 
reputation to justify the presumption, that monitors, 
though well fitted for harbour purposes, are unfit to 
go to sea—an ancient heresy which still survives in 
benighted minds, notwithstanding the confutation 
again and again given to it both by fact and reason. 
The position we take up is that there are no grounds 
whatever for the conviction that monitors are in- 
capable of efficient action at sea. But we are con- 
tent to leave the determination of this point to the 
issue of future experiment; and what we advise is, 
that monitors should be constructed for our harbours, 
where every one admits they are needed, and that, 
having got them, we shall effectually test them at sea, 
so as to discover by actual and exhaustive trial their 
sea-going qualities. No one but Lord Lennox has 
attempted to adduce any reason for the rejection of 
this course, and his reason is that we had better wait 
until we have to confront an enemy before we bethink 
ourselves of building monitors to resist him—an 
argument which, if of any value, would go to show 
that we should possess no navy whatever ! 
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A FIELD FOR ENGINEERS. 


Tue best natural field in the whole world for engi: 
neers is India. But, before they can enter it bene- 
ficially, the present narrow restrictions which hinder 
the introduction of independent enterprise into that 
country must be swept away. Nowhere are the 
materials of wealth presented in more profuse abun- 
dance. We have there a fertile soil, a large industrial 
population, a climate suited to the growth of the most 
Ptuable products, and abundant water in the rivers to 
give perennial productiveness to agriculture. What is 
wanted for the combination of these rare advantages 
into a prosperity such as the world has never seen is 
skill and capital—precisely the things which England 
van supply. Engineering skill is wanted to direct and 
cnetial native labour in the construction of roads, and 
railways, and canals, and waterworks, and all the other 
expedients whereby in more advanced countries the 
forces of nature are rendered subservient to the wants 
of mankind. Nowhere in the world is there such a 
field for the introduction of the steam plough and the 
other succedanea of agricultural engineering. In 
general, neither the population nor the cattle are re- 
markable for robust strength. The steam-arm will 
therefore be a grateful aid. But the population 
possesses suflicient intelligence to be made useful in 
working such contrivances, provided this be done 
under Huropean superintendence. It is not the intel- 
lectual but the moral qualities the natives most lack. 
In general they cannot be trusted in the faithful and 
efficient performance of any task, unless they are well 
looked after, and a proper example is set. But under 
the direction of men who are able to show them how a 
thing should be done, when they are able to feel that 
they understand the matter better than they do, and 
who will keep a firm but not an ungentle rein upon 
them, they form servants of a better kind than are to 
be found in most tropical countries, and are quite com- 
petent to supply the bulk of the labour required for 
the development of the country’s resources. 

Now it so happens that, notwithstanding the posses- 
sion of the elements of wealth we have mentioned, 
India is, nevertheless, a poor country, and a large part 
of its surface is lying waste. Its mines of coal, iron, 
and other minerals are almost unworked ; its agricul- 
ture restricted to the scratching of the ground with a 
species of stick, which they call a plough; and the 
irrigation of the soil, except in a few situations, cither 
neglected or limited by the expense of raising water 
from wells by bullocks to pour over the land. In 
former times the country was much more prosperous 
than it is now, and everywhere the remains are to be 
found of old irrigation works, which have been suf- 
fered to go to decay during the wars with which the 
country has been -afllicted. The transport of com- 
modities is rendered difficult and expensive by the 
want of roads, canals, or other means of eflicient com- 
munication; and a famine may, consequently, be 
raging at one spot while at another not far off grain 
may be rotting upon the ground for the want of a 
demand for it. We have, therefore, here a country 
with unequalled capabilities, but awaiting the applica- 
tion of skill and capital to develop tuem into unrivalled 
prosperity. In England we have the capital and the skill 
awaiting the discovery of a field in which they may be 
profitably expended. Who hinders the combination ? 
Who prevents the skill and capital of England from 
expending themselves in the great work of Indian 
improvement? ‘The Jadian Government, which is still 
the old narrow East Indian Company in disguise. 
They do not want interlopers. They do not want 
independent enterprise. They only want India to be 
retained as a preserve for that enormous cabal, the 
civil service, and to the supposed interests of this 
selfish body all improvement is postponed. We all 
know that India lately suffered from a famine, owing 
to the failure of that most precarious source of fertility, 
the monsoon rains; and we know that the disaster 
would have been softened or prevented had suitable 
works of irrigation been provided in the suffering 
d'stricts. The pressure produced by this calamity has 
compelled the Government to make a move. But 
instead of inducing them to terminate the restrictions 
which have prevented English enterprise from flowing 
into the country, when all pressing wants would be 
relieved in the most beneficial mauner, an irrigation 
loan of two millions sterling has been opened by the Go- 
vernment to enable them to commence the construction 
of irrigation works themselves, ‘Ihis is only a repetition 
of the process of throwing a tub to the whale, and the 
result will be that no real relief will be afforded to the 
country at all, and English skill and enterprise will 
continue to be shut out. Colonel Strachey, or some 





other military engineer of little or no experience in 
irrigation works, will, probably, be employed to carry 
out some work or other, which perhsips in ten or twenty 
years may be partially opened, with even very inade- 
quat Jocal results, and of which the effect relatively 
with the great area over which improvement must be 
spread will be wholly inappreciable.. This, at all events, 
has been the pest history of Government enterprises in 
irrigation, and we see no ground whatever for expecting 
a better result in the future. We all know that, so 
far as regards civil works, these military engineers are 
merely amateurs. Even in their own special province 
of military engineering their proficiency is very small ; 
aad when we want guns to be improved, or forts to be 
built, or other military things to be done, which will 
enable us to hold our own against other nations in the 
eareer of engineering improvement, we are compelled 
to call civilians in for the accomplishment of the task. 
No doubt a military engineer may here and there occur 
of special genius, or better educated than his fel- 
lows; but, taking the civil works already executed in 
India by military engineers as a specimen of what 
may be — ected of them in the future, the conclusion 
is inevitable that little real improvement is to be hoped 
for from their intervention. As a general rule, instead 
of directing the works, they are themselves directed by 
the native mistrie, or foreman; and the completed 
undertaking, instead of exhibiting signs of European 
skill, is merely the product and measure of the native 
intelligence. In America, which in its geographical 
features nearly resembles India, we meet with mani- 
festations of the highest measure of engineering capa- 
city at every step; and generally the works there car- 
ried out are inexpensive, and are admirably adapted to 
the special features of the case. In India—if we 
except the railway works—we see nothing of this 
kind. The native idea pervades and measures all. In 
travelling on an Indian railway, although in immaterial 
points the native modes occasionally appear, yet in 
all essential things the design has manifestly been pre- 
pared and its execution directed by superior intelli- 
gence. The native has been told what to do, and how 
to do it, by a person who knew much better than he 
did what was right. But in Government works, 
whether barracks, or bridges, or anything else, the 
evidences are all the other way. The native hand 
reveals itself in every feature; and, consequently, we 
find barracks and bridges built which tumble down or 
are swept away, and the grossest anomalies and imper- 
fections to be continually obtrading themselves upon 
our observation. With competent European direction 
such faults would never be permitted to occur; but 
the Government is content to play at engineering, 
through the medium of military amateurs, instead of 
doing what every other sane person would do, who 
had an importaut work to carry out—call in the aid of 
a competent adviscr. The main secret 6f this folly 
is the dislike of interlopers. No doubt there are some 
among the Government officials who are quite above 
these narrow views, and who are sincerely anxious 
to see the welfare of the country promoted by all 
the aids that would be conducive to its prosperity. 
But the preponderance of sentiment lies the other way, 
and the probability is that the injury will remajn un- 
redressed so long as it is endured. Now, in England 
at the present moment we have a vast number of 
engineers who lack employment. We have also large 
amounts of capital seeking profitable investment. In 
England, the railway system which has heretofore given 
the largest amount of engineering employment has 
now been carried out sufficiently far to meet the 
present wants of the country, and the skill thus 
liberated would probably, but for artificial restrictions, 
find beneficial occupation in India, where there is an 
immense quantity of profitable engineering work re- 
maining to be done. Roads have to be made, bridges 
to be built, canals to be dug, dams to be constructed, 
mines to be opened, and, in fact, the whole of the 
engineering features of a great country to be created 
or regenerated. But the Indian Board says wo, and 
the appeal lies to Parliament and to the public intelli- 
gence. We should like to see this momentous question 
taken up in Parliament by Mr. Lowe, who, probably, 
from his talents and antecedents, is more competent, to 
deal with it than any other person. He knows some- 
thing of Indian affairs and Indian obstructivencss from 
his connexion with the old Board of Control; and he 
is more competent, probably, than any other member 
of the House to estimate the magnitude of the injury 
which must be inflicted upon any great country by the 
want of adequate means of internal communication, 
and of those other aids and ameliorations which it is 
the function of the engineer to supply. He also is able 
to tell what miracles may be performed even by a few 





independent English settlers in a new country, or rather 
in an old country heretofore destitute of that advantage. 
He knows what superhuman energy they import ; how 
the current of improvement, before nearly stagnant, is 

uickened into progress; and how rapidly they adapt 
yr weaariced to the circumstances of the situation, and 
extract from it all the benefit it is able to yield. More- 
over, he has a fitting sense of the dignity and importance 
of the engineer’s vocation. He knows that the main 
difference between one country and another lies in its 
greater or less engineering development, and this de- 
velopment, actiug over so wide an area as [ndiaatlords, 
would both utilise all the spare engineering talent now 
stagnating at home,.and contribute more powerfully to 
the grandeur and prosperity of the empire than pro- 
bably any other single measure could do. 

India, rightly viewed, is the complement, of England. 
One is the country, and the other the town. For the 
manufactures we produce, India ought to afford an 
adequate field of consumption. For the commodities 
we consume, India ought to constitute an adequate 
source of supply. We want cotton, and sugar, and 
flax, and wheat, and rice, all of which, under suitable 
arrangements, India can furnish more cheaply perhaps 
than any other country. But the cotton at present is 
bad. And why? From the want of European inter- 
vention in its production—of persons ‘who would intro- 
duce the necessary capital and skill to carry on the 
culture in the best manner, just as the cotton planters 
The great flat alluvial plains of India offer an admir- 
in the southern States of America have been wont to do. 
able field for the introduction of the steam plough. 
But this and all other works of improvement must be 
carried out under European supervision; not the 
supine and dreamy supervision of Government officials, 
but the skilful and energetic supervision of indepen- 
dent European settlers, who have a fortune to gain or 
lose by the result. 

One impediment to the sanction of projects of irri- 
gation being carried out in India by private enterprise 
we believe is, that as water in India is the grand fer- 
tilizer, to alienate the water of the river to companies 
or individuals would be virtually the same as to shénate 
the soil, which is at present the great source of the 
Government revenue. We are not sure that it would 
not be far better for the country and the Government 
if the soil were alienated, as the Government at pre- 
sent does nothing for its improvement, whereas other 
landlords would probably exhibit less inertia. But in 
point of fact there is no necessary alienation of the 
water at all, as the Government might make it a con- 
dition of the concession that it would charge a seig- 
norage upon the water used, which charge would even- 
tually fall to be paid by the cultivator ; or what would 
come to the same thing, the Government might, if ne- 
cessary, increase the land tax on irrigated lands so as 
to divide the benefit with the cultivator. 

All such questions, however, are comparatively im- 
material, as they would fall to be arranged among the 
details of each particular measure. But what we 
would now press upon public attention is the fact that 
at present the waters of the rivers all over India run 
to waste ; that these waters, if utilized upon tle land, 
would greatly increase the public wealth, and that the 
Government does not and cannot take any adequate 
measure for securing this benefit to the soil, which can 
only be realised by calling in the aid of private enter- 
prise. As to the proportions in which the benefit is to 
be divided between the Government, the irrigator, and 
the cultivator, that is all matter for detail. It is 
neither the interest nor the duty of the Government to 
take more money from its subjects than is adequate 
for its own wants; and the first object of its solicitude 
should be that its subjects are able to enrich them- 
selves by profitable industry, as it is ouly on that con- 
dition that a large revenue can be extracted by any 
process. As to two millions, it would take two 
hundred millions and more to carry out, even in the 
most slender and economical manner, the more exigent 
of the improvements which India now requires. Look 
at the enormous area to be covered by them! the 
thousands upon thousands of square miles! And when 
we remember that in these little islands we have spent 
five hundred millions in railways alone, and when we 
recollect that India requires not merely roads and rail- 
ways, but a ubiquitous system of irrigation which 
shall penetrate to every field, it will readily be under- 
stood what miserable peddling the present project of 
the Government is in the work of Indian improvement, 
even if the money were to be spent wisely, promptly, 
and under the direction of the highest available skill. 








Inptan Braneu Rartway.—tThe Lucknow and: Cawn 
section of the Indian Branch Railway was to be opened on the 
15th inst. 
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IMPRACTICABLE LOCOMOTIVES. 


In addition to the actual locomotives exhibited at 
the Paris Exhibition, there are contained in the 
machinery gallery several drawings and models of en- 
gines that may be fairly classed under the title of the 
present article. Conspicuous amongst these is the 
drawing of the locomotive designed by M. Thouvenot, 
of St. isosien Switzerland, for working on heavy in- 
clines, the drawing showing two alternative designs, 
the one being for an engine for an ordinary railway, 
and the other for a line laid with the mid-rail on Mr. 
Fell’s system. 

For the ordinary line M. Thouvenot proposes an 
engine having a boiler about 40 ft, long, with a central 
firebox, this boiler resting upon and forming the con- 
nexion between two bogies, each having six coupled 
wheels driven by a pair of outside eflindors, In addi- 
tion to the a he of the wheels, there is also carried 
across the front or outer end of each bogie another 
axle furnished with a wheel for a pitch chain, this axle 
being coupled to the wheel axles, and being intended, 
we presume, to drive a pitch chain connected with 
chain-wheels on the axles of the vehicles of the train to 
be drawn. The design is, in fact, similar to that which 
was published in a re a rather more than 
twelve months ago, and which we criticised at the time 
of its publication (vide ENGINEERING, vol. i., page 69). 
The central firebox casing contains two fireboxes from 
which tubes are led through the respective barrels to 
the two smoke-boxes, which are situated one at either 
end of the boiler. The cylinders are placed at that end 
of each bogie which is towards the middle of the en- 

ine ; and as the lower part of the firebox spreads out 
aterally to a considerable width, it completely blocks 
up the ends of the cylinders, and leaves scarcely any 
room for access to the pistons, whilst the removal of 
the latter would, we should think, be impossible with- 
out removing the front cylinder covers, guide bars, &c. 
The firebox crowns and the upper tubes are but a short 
distance from the top of the boiler, and it is intended 
that the water should be carried in the latter at a high 
level, the necessary steam space being afforded by a 
steam tube or smaller barrel extending along the top of 
the boiler for nearly its whole length, and connected 
with it by three steam domes. ‘The steam is to be 
collected from this tube by a pair of perforated pipes, 
which conduct it to two regulators fixed in the central 
dome, and from these regulators we presume that it 
is to be distributed to the cylinders of the two bogies, 
but as M. Thouvenot has omitted the connecting pipes 
from his drawing, their arrangement is left to the 
imagination. 

Inasmuch as M. Thouvenot’s engine has two bogies, 
each carrying a pair of cylinders, its arrangement has 
one point of resemblance to that of Mr. Fairlie’s en- 
gine. But the manner in which the principle of em- 
ploying two steam bogies is worked out is very 

ifferent in the two engines. According to M. Thou- 
venot’s plan, the sole connexion between the two 
frames is formed by the boiler, and consequently the 
latter has to transmit the whole of the pull of the 
leading bogie. In all Mr. Fairlie’s engines, on the 
contrary, careful provision has been made for relieving 
the boiler of this strain. In the engines which have 
been already built on Mr. Fairlie’s plan, that end of 
each bogie frame which is next the centre of the en- 
gine is curved to an are of a circle struck from the 
centre of the bogie pin, and fits into the correspond- 
ing concave end of a frame which extends round the 
firebox casing ; the ends of this frame and those of the 
bogie frames being connected by clips which, whilst 
they freely permit lateral motion, take up all the 
longitudinal strain. In Mr. Fairlie’s later Seat a 
still more effective method of coupling the two bogies 
has been adopted. According to this plan, a long tank 
is carried along each side of the boiler for a consider- 
able portion of its length, these tanks being connected 
close to each end by cross stays which carry the 
bogie pins. The cross stays just mentioned are well 
stiffened by diagonal stays; and, together with other 
eross stays by which the tanks are connected, they 
form a cradle m which the boiler merely rests. Under 
these circumstances, it will be seen that the tanks—the 
inner plates of which are really frame plates—form the 
connexion between the two bogies, and transmit to the 
train the pull of whichever one may be leading. In 
some cases, also, Mr. Fairlie proposes to supplement 
the side-tank arrangement by a connecting frame 
round the firebox, somewhat similar to that used in his 
earlier engines. This notice of Mr. Fairlie’s locomotive 
is, however, a digression from the subject of this article ; 
and therefore, merely observing that Mr. Fairlie has sent 
drawings and models of his more recent plans to the 
Paris Exhibition, where many of our readers will no 





doubt have an opportunity of seeing them, we must 
return to a consideration of M. Thouvenot’s engines. 

In the absence of dimensions on M. Thouvenot’s 
drawings, it is of course impossible to say precisely 
what amount of “pull” the boiler will have to trans- 
mit; but to all appearances the sizes are the same as 
in M. Thouvenot’s former design, to which we have 
already alluded. In that case the wheels of each 
bogie were 3 ft. 1lin. in diameter, and the cylinders 
were 23$in. in diameter, with 25}in. stroke. The 
tractive force of each bogie was estimated at nearly 
10 tons, and this would consequently be the strain 
which would have to be transmitted through the pins 
connecting the boiler to the bogie frames. According 
to M. Thouvenot’s design, these are pins of but very 
small size, fitting into sockets carried by frame stays 
of very light proportions ; and, indeed, the whole of the 
connexions appear to be far too slight for the work 
they would be called upon to perform. We should 
state here that the pins just mentioned form the sole 
connexion between the boiler and the bogies, the former 
being, however, steadied laterally by rollers carried by 
brackets fixed to the sides of the barrel, these rollers 
bearing upon the tops of the bogie frames. We have 
so far referred to only a few of the objectionable points 
of M. Thouvenot’s design; but there are many other 
mattezs of detail which are seriously defective. Thus 
the great strain to which the boiler would be ex- 
posed from its own weight, supported as it is 
at two points only, the great lateral distance be- 
tween the cylinders, and the fact of no effective 
provision being made for their support, the dis- 
tance the exhaust steam has to travel on its way to 
the blast-pipcs are all matters which deserve notice, 
and there are many others to which we have not even 
alluded. 

Impracticable as the engine above described may be, 
it is far less objectionable than the alternative design 
exhibited by M. Thouvenot, this design being, as we 
have already stated, for an engine intended to work on 
a line furnished with a mid-rail, on the plan known as 
Mr. Fell’s. In the first engine made for working the 
Mont Cenis line, the carrying and horizontal wheels 
were driven by separate pairs of cylinders; but the 
complexity thus incurred was found to be objectionable, 
and in the subsequent engines the use of four cylinders 
has been abandoned, and both the vertical and 
horizontal wheels have been driven by one pair of cylin- 
ders only. M. Thouvenot, however, has evidently 
paid no attention to the facts pointed out by this ex- 
perience, as he proposes to furnish his engine for 
working on a mid-rail line with no less than twelve 
cylinders, eight of these being arranged for working 
the horizontal and four the vertical wheels. The 
arrangement of the boiler is the same as in M. 
Thouvenot’s other engine, and, as in the latter, the 
boiler forms the sole connexion between the two six- 
wheeled bogies on which it is carried. Each bogie has 
six cylinders, the two — for driving the 
carrying wheels being placed outside at the smoke- 
box end, and the four others being disposed 
inside the frames in two pairs, one above the 
other, at the firebox end. ach bogie is pro- 
vided with two pairs of horizontal wheels clipping the 
mid-rail between them, the axes of these whan carry- 
ing at their upper and lower ends cranks placed at 
right angles to each other, and a attached 
to these cranks, coupling together the pair of wheels on 
each side of the mid-rail. ‘To the cranks on the axes 
of the two horizontal wheels nearest the firebox are 
also coupled the connecting-rods belonging to the 
four cylinders already mentioned, whilst on the same 
axes, above the lower and below the upper cranks, are 
placed the four pairs of eccentrics by which the valve 
gears of the inside cylinders are driven. The outside 
cylinders have, of course, their own independent valve 
gears, and it will thus be seen that each bogie has six 
sets of link motion, four of these sets having the ex- 
pansion links, &c., in a horizontal plane, a position in 
which the various parts would be very difficult to 
support properly. 

To make matters worse, the cylinders for the hori- 
zontal wheels are placed at the firebox end of each bogie, 
and from the great width of the firebox it completely 
blocks up the back ends of the cylinders, and renders 
access to the pistons by the removal of the back covers 
almost, if not quite, an impossibility. The addition of 
the cylinders for driving the horizontal would, of 
course, 80 long as the supply of steam was kept up, 
increase materially the tractive power of each bogie, 
but no arrangements are soneiie’ for transmitting 
this tractive force from the one bogie to the other, the 
sole connexion between the two being, as in M. 
Thouvenot’s other engine, formed by the boiler, and 





the pins, &c., by which the boiler and frames are con- 
nected being equally weak. 

On a line laid with the mid-rail, too, there would, 
in all probability, be inclines of 1 in 12 or 1 in 
10, and on the latter gradient the use of a boiler 40 ft. 
long would incur a difference of level 4 ft. between 
the two ends, and we much doubt if the fireboxes are 
so arranged as to suit the change in the position of the 
water which would result. We have already stated that 
M. Thouvenot has unfortunately not given in his drawin 
the leading dimensions of the engines he proposes, an 
we are therefore unable to paren, the tractive force 
which his mid-rail engine would be capable of exerting. 
Judging from appearances, however, we should say 
that the vertical wheels and their cylinders are of the 
same dimensions as in M. Thouvenot’s former design, 
and that the eight cylinders belonging to the horizontal 
wheels would be able to develop an equal amount of 
tractive power with the four other cylinders. Assuming 
this to be the case, the tractive power of the mid-rai 
engine would be double that of the one shown in M. 
Thouvenot’s other design, and would be equal to a pull 
of 20 tons for each bogie, or 40 tons inall. This 
would, we think, be a pretty good pull to put upon a 
draw-bar, and if (supposing for an instant that it is 
possible that such a machine would be made) the 
engine should at any time be employed to exert a push- 
ing instead of a pulling strain of this amount, it is very 
evident that the rolling stock by which such a strain 
could be withstood would be vastly different to any in 
use at the present time. 

We have, however, devoted more than enough space 
to anotice of M. Thouvenot’s designs, and we must now 
say a few words about one or two other plans for 
strange locomotives exhibited by other inventors. Mr. 
G. Boutmy exhibits, by the side of M. Thouvenot’s 
plans, a drawing of another arrangement of double- 
bogie engine. As in M. Thouvenot’s engine, each 
bogie has six coupled wheels driven by a pair of out- 
side cylinders ; but these bogies instead of being con- 
nected by the boiler, are directly coupled to each other 
by means of a pin which passes through double eyes 
at the leading end of the hind bogie, and a single eye 
at the trailing end of the front one. The boiler is of 
the ordinary locomotive form, with the firebox at the 
hind end, and it is fixed to the front bogie, so that it 
is always maintained in line with it, the hind bogie being 

rovided with slides on which the firebox end of the 

oiler is intended to traverse laterally as the engine 
passes round acurve. The frames of the hind bogie 
extend along the sides of the firebox, the two bogies 
being coupled together under the barrel of the boiler, 
as in Engerth’s system. The amount of side play 
allowed by M. Boutmy, in his drawing, for the hind 
end of the boiler is far from being sufticient to allow 
of the engine traversing anything like a sharp curve, 
the amount of this side play being limited not only by 
the stops on the slides by which the bogie is carried, 
but also by the side tanks, wheels, &c. ‘I'here are also 
many other points about the engine which give it a 
fair claim to the title of an impracticable one. 

M. E. Gouin (not, we believe, however, the well- 
known locomotive-builder of that name) exhibits two 
models, showing a peculiar arrangement for coupling 
the wheels of a bogie to those belonging to the fixed 
part of the engiue-frame. The latter wheels, in addi- 
tion to being coupled to each other, are coupled to a 
shaft carried across the engine between the wheels of 
the bogie, and furnished with cranks at each end, 
these cranks being, of course, at right angles to each 
other, to correspond with the cranks on the coupled 
axles. The two pairs of bogie wheels (which are, of 
course, of the same size as the other coupled wheels 
of the engine) are coupled by very deep coupling rods, 
these rods having each a longitudinal slot cut in it, 
into which the end of the crank-pin of the correspond- 
ing crank of the shaft above mentioned enters. By 
this means the shaft transmits its motion to the wheels 
of the bogie, the lateral movement of the latter being 
allowed for by the crank-pins projecting more or 
less through the slots in the bogie cseptingeste: This 
arrangement is open to many practical objections. 
The cranks on the coupling-shaft can, of course, from 
the nature of the connexion, only transmit power to 
the bogie coupling-rods by vertical pressure; and, 
consequently, when one of the cranks is upright, and 
is acted upon most advantageously by the cylinder on 
that side of the — it can transmit no power to 
the bogie wheels. hen the engine was passing round 
a curve, also the cranks wtaoe put an oblique or 
twisting strain upon the coupling-rods, and would be 
very likely to cause a fracture of the crank-pins, whilst 
the whole arrangement would be very difficult to keep 
in repair, and it would be almost impossible to allow pro- 
perly for the rise and fall of the engine on the springs. 





ApriL 19, 1867.] 


ENGINEERING. 





=x 37? = 





ON THE RELATIONS OF THE SCREW TO THE REVERSE CURRE 
yu. 


NTS.* 


s 
























































. ¢ a 
No. 1. 
F £ 
I 
N 
c 
c 
4 
G 
I 
, ¢ Fie,  FIG.2 ~ 
P 
v 
F 
H 








THE currents driven backwards by the screw present at 
first sight many difficulties ; nevertheless they are regulated 
by laws simple indeed when considered separately, but ex- 
ceedingly complex in their combined effect. 

The commonly accepted analogy of a screw working 
through water like a solid body fails entirely to explain 
observed phenomena, and, in point of fact, renders them 
more obscure, 

The earliest inventor of this propeller seem to have re- 
garded it correctly as an oblique paddle, which view removes 
every difficulty, gives a mathematical accuracy to investi- 
gations, and affords much valuable information; while the 
pitch theory furnishes no accurate data, and creates 
paradoxes. 

The annexed simple diagrams penetrate to the root of the 
subject, and present no contradictions ; they point out the 
defects or merits of any propeller with the same certainty 
that the indicator reveals the working of a steam-engine. 

Three illustrations are given of screws with different 
pitches, and, as the construction of all the diagrams are 
similar, and many of the letters correspond, a description of 
Diagram No. 1 will include the rest. 

AB is the blade of a screw, 15 ft. 6in. diameter and 
43 ft. 44 in. pitch, FE represents an arc through which 
the blade passes. A corresponding effect would follow if 
the water be supposed to move from E to F, and this ar- 
rangement is more conveniently illustrated. 

The water may be regarded as a solid or incompressible 
body, and, as such, yvould be reflected from F to L by striking 
on the blade A B, and give equal angles of incidence and 
reflection; and the thick lines EF and LF represent 
two equal and opposed forces acting simultaneously upon 
F. By completing the parallelogram E F L G, their com- 
bined action will produce the resultant GF, which repre- 
sents, both in direction and magnitude, the work done by 
the screw-blade in moving from F to E. 

As, however, the ship travels only in the direction C D, 
this oblique resultant acts at a certain disadvantage. By 
again resolving G F into GC and C F, the former can only 
expend itself in giving obliquity to the reverse current, 
and the latter becomes the true comparative measure of the 
propelling power. 

This vertical line is transferred to Y Z to avoid confusing 
the diagram, and it is divided empirically into three parts, 
two of which are the ship’s progress, corresponding with a 
reverse current measured by the third. 

The entire circumference is nothing else than a succession 
of similar arcs ; so that by calling F E its measure, U Z will 
be the ship’s progress, and U Y the reverse current for one 
revolution of the screw. 

An extension of A B to H makes EH to be the pitch, 
and a comparison between both systems shows each to give 
a certain though different reverse current or slip. 

Diagram No. 2 illustrates a screw 23 ft. 6 in. diameter and 
43 ft. 44 in. pitch, RT is the ship’s progress during one 
revolution, and R § the corresponding reverse current. Tak- 
ing the same proportionate division, the pitch E H will be 
found in this instance to coincide exactly with R T, seeming 
to give proof of the similarity of water to a solid body, while 
the case is no more than an accidental coincidence. 

Diagram No, 3 is a similarly constructed diagram for a 
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screw 23 ft. 6 in. diameter and 21 ft. 8} in. pitch, and a good 
illustration of “ negative slip.” V X is the ship’s progress, 
and V W the corresponding reverse current in one revolution. 
The same proportions are taken in this as in the preceding 
instances ; but the pitch E H falls much short of the real 
advance made by the ship in one revolution of the screw. 
No paradox exists with this method of calculation, and the 
reverse current is determined with the same certainty as in 
the preceding examples. 

The three instances given are taken at random, to show 
the comparison between the system of calculation herein 
described and the common method. Although the separa- 
tion of the lines Y Z, S T, and W X into three parts is made 
simply for convenience, and to render comparison easy, yet 
every screw and every ship has its own particular propor- 
tions ; but the total is always constant, and, though affected 
by other relations, it is a goo | comparison and affords the 
best starting point for accurate investigations. 

As there has been much discussion upon this subject, 
there is here appended a Table extracted from Mr. Reed’s 
paper of the 23rd March, 1866, giving a number of instances 
of negative slip, and the same screws calculated by the 
preceding method. The reverse current, &c., is taken only 
from the circumferences, and will naturally have a smaller 
mean value than is shown by the Table. 
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Table extracted from Mr. Reed’s paper on|the foregoing jrin- 
“ Negative Slip,” read before thé Institution.| ciples, by Arthur 
Rigg, jun. 
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The negative slip in these instances, and indeed in any 
others which might be brought forward, is greatest where 
the inclination of the screw is smallest, thus entirely agreeing 
with the inferences drawn from the diagrams. 

Returning again to the diagrams, and assuming the water 
to be still on entering into the screw, its absolute velocity 
on leaving will be that of the reverse current V W ; but 
| the ship has advanced in the same time through V X, 
and therefore the whole distance, W X, will be the velo- 
city of the water current passing through the screw. Let 
the arc F E now be taken for the space between the two 
blades of a screw, measured circumferentially ; and W X 
the distance travelled by the water as it is discharged from 
the after edge of each blade that passes over the space F E. 
During the interval between the departure of one blade 
and the arrival of the next, the current W X will not en- 
tirely lose its velocity. The leading corner of the following 








blade will enter a current, thus moving with a share of the 
velocity imparted to it; but the leading corner will have 
receded backwards by an amount measured by E H during 
the same interval. Now, if the current W X still retains 
enough velocity, it will overtake and strike behind the 
Jeading corner with more or less force. Where the incli- 
nation of the screw is small, the effect is often observed 
by an honeycombed appearance due to the action of the 
unexpended force of the reverse current; this is not only 
a simple loss, but also the power wasted hinders the ship's 
progress also, and is undoubtedly a cause of diminution of 
speed which accompanies negative slip, as both circum- 
stances are produced by corresponding arrangements. 

In taking a practical example, all varieties of inclina- 
tion of the blade are found combined in the same screw. 
At the circumference there will be a large reverse current 
compared with the ship’s progress; approaching inwardly 
the current will gradyally diminish, until at last there will 
be none; and at such a point the screw-blades cease to 
propel, and are no more than obstruction to be dragged 
through the water. 

Diagram No. 4 illustrates a screw 10 ft. diameter and 17 ft. 
pitch, making 65 revolutions per minute, and 74 knots per 
hour. Figs, 1, 2, 3 are the diagrams: Fig. 1 taken for 
the extremity of the blade; Fig. 2 at a diameter of 5 ft. 
4in., and Fig. 3 at the base. For each revolution of the 
screw this ship moves forward 11,692 ft.; and the extre- 
mity of the blade gives a total propulsion of M N, or 26.5 ft. 
With such a current it is apparent that the following blade 
will not provide enough clearance ; hence the advantage 
of increasing the pitch and cutting off the outer currents. 
At 5 ft. 4in. the whole current W X measures 17 ft., and 
the clearance E H is exactly the same. This diameter there- 
fore represents a very efficient portion of the screw-blade. 

The portion of the screw shown in Fig. 3 evidently pos- 
sesses no propelling power ; and indeed within a diame; er 
of 3 ft, 82 in. there is no reverse current from this screw. 

Both these circles are marked Diagram No. 4; and this 
screw is by no means the best for its purpose, but is given 
as a fair average example. 

Before entering into the practical conclusions, it may 
be well to point out a simple rule for calculating the 
total current through the screw, viz., 8 T, when the angle 
of the blade at any required diameter is known. 

The line EG=EF 
LFEG=2(LEFH) 
S T =sine L FEG or sine (2 L EF H). 

From this equation is obtained the rule : 

S T = circumference x sine (2 L E F H). 

In this particular case the circumference is 73,827 ft., 
and the angle of the screw-blade 30°. 

.’. 9 T = 73,827 X sine 60° 
— 63,934 ft. 
And this result agrees exactly with the measurements of 
the diagram. 

Thése principles readily decide the best form of propeller, 
and indicate the variations required to secure the maximum 
eflect in different ships. The diameter of the neutral circle 
within which propelling ceases will greatly vary, and it 
must offer the least possible obstruction to the fr.e passage 
of water. From the neutral circles to the extremities each 
blade must be set at such an angle as to avoid, on the one 
hand, a loss of power by entering into a current moving 
more rapidly than itself; and, on the other hand, to avoid 
any violence in displacement ; and each ship requires a se- 
parate consideration. 

Perhaps, however, the most important point in the whole 
subject is the actual direction in which the current is driven 
away from the blades of a screw propeller. Originally, 
the water obeys the resultant force G F, but is subject toa 
variety of disturbing causes from the screw itself and also 
from the form of ship. The obliquity of this current, and also 
the disturbing causes, are both sources of loss of power— 
small indeed, under favourable circumstances, but always 
present, and a serious waste in slow vessels or against head 
winds. 

In towing there is a loss of upwards of 20 per cent. in 
some cases, as the following experiment will show. It was 
tried on a steam-tug belonging to the Grand Junction Canal 
Company, and the indicated pull was seen from a spring 
dynamometer fastened to the bank, The first experiment 
was made with the screw alone, and the second with the 
author’s patent deflectors, which recover the power wasted 
by the oblique currents : 


No. 1, steam 701b. Engine 240 revolutions. Tension 
6} to 6} currents. 
No. 2, steam 651b. Engine 230 revolutions. Tension 


72 to 8 currents. 
There were two deflectors in this experiments, but four 
would have given a higher result. 

The principles herein described are the result of many ex- 
periments and theoretical investigations into the subject of 
screw propulsion, its inherent defects, and their corresponding 
remedies. ‘There are some points to make clear, and doubt- 
less others to be found out ; for this outline stands only at 
the threshold of the inquiry. The principles herein de- 
scribed throw a new and clear light upon many obscure 
points, and never fail in assigning to their true cause phe- 
nomena which otherwise seem inexplicable. They are en- 
tirely opposed to existing theories; but they point out a 
sonnd practical rule for avoidance of needless evils, and 
the utmost development of the capabilities of the screw 





propeller, 
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CASES OF WEAKNESS IN IRON SHIPS.* 
Tue scientific construction of a ship involves all that is com- 
prised in the construction of a fixed beam or girder, together 
with a mass of other facts and circumstances peculiar to the 
ship’s own purposes and uses. 

It is to Dr. Fairbairn that we chiefly owe the repeated enforce- 
ment of the fact that a ship is, in many respects, to be regarded 
in this way as a huge beam or girder, and it must be acknow- 
ledged that ships have repeatedly been placed in positions which, 
although exceptional, fully justify even the extreme examples 
with which he has illustrated bis argument, by showing ships 
sometimes supported wholly at the middle and sometimes wholly 
suspended by the extremities. 

A remarkable instance of the former occurred very recently on 
the Mersey, when an iron ship, laden with a cargo of iron, got 
across a stone causeway; and as an extraordinary case of sus- 
pension by the ends, I may mention that of the Prince of Wales, 
described by Mr. Clark in his work on the Britannia Bridge. 
The incident took place in the launching of the vessel at Black- 
wall, many years ago, at the works of Messrs. Miller and Raven- 
hill, and was considered, at the time, so demonstrative of the 
extraordinary strength of iron ships that Mr. Miller published 
an account of it. She was an iron boat 180 ft. long, and, by the 
giving way of the bolts of the launching cleat, she was let down 
till the bilge bore on the wharf. She was ultimately forced off, 
cutting her way deeper into the concrete and planking of the 
wharf as she went, until she attained the position of having 
110 ft. between her bearing on the wharf and her point of con- 
tact with the surface of the water. Althougl the whole of the 
deck in the centre of the vessel was left unfastened, for the re- 
ception of the machinery, it was found, when she was completely 
afloat, that her sheer was not broken, and that she had received 
no injury beyond that of the twisting of the bow by the set of the 
tide against the side. Three of the angle-iron frames were 
broken, and one of the plates cracked, the repair of these defects 
being effected in four days. Several cases of a similar kind 
occurred on the Mersey in the early days of iron shipbuilding ; 
among others the Nun, a vessel of 65 horse power, built by 
Messrs. Laird, which got aground on the end of a stone pier, and 
was there left by the ebb tide, resting by the stern on the pier 
and by the bow on a hard stone bottom. This vessel was 105 ft. 
long, having in the centre an engine weighing 65 tons; and 
although she remained for many hours in this position, with a 
distance of 81 ft. between the points of support, no visible deflec- 
tion could be observed in the keel. It is unnecessary to multiply 
such examples, of which hundreds might probably be cited. 

But a ship would obviously be most imperfectly constructed, if 
designed as a beam or girder only, for she has to endure forces 
and to undergo deteriorating influences to which a fixed beam or 
a bridge is not at all subjected. A ship has, of conrse, to be 
propelled through the sea either by the wind acting from with- 
out, or by steam generated within her; she has to be largely im- 
mer-ed in corrosive and vegetating salt water; she has to be 
lifted from the hollows of waves to their summits, and pitched 
thence into their hollows again; she has to endure being rolled 
violently through extreme angles; she has to underyo al! this 
under the burden of weights often far greater than her own 
weight ; and she has, in the mercantile marine, to withstand the 
deteriorating effects of cargoes that often tend greatly to injure 
and destroy her; while in the royal navy, she now is often ex- 
pected to withstand not only the simultaneous discharge of 
several heavy guns, but also the shock of missiles weighing 
many hundredweights, propelled by enormous charges of 
powder, and containing explosive charges of considerable force. 
Besides all this, she is to be made capable of withstanding, as 
far as possible, all the trials of collisions, storms, groundings, 
and a multitude of other evils and mischances. 

As it is my intention to give to my remarks here as practical 
a character as possible, I shall not enter into those general in- 
vestigations respecting the nature and amount of the forces to 
which ships are liable to be subjected, and which have been very 
ably discussed by other persons. It will be sufficient for my 
purpose to bear in mind that a ship is substantially of the nature 
of a hollow beam or girder, narrowed away to nothing in breadth 
at the ends; that this beam is in a sea-way supported more or 
less by the ends and by the middle alternately, the supports 
shifting incessantly, ana completely changing positions many 
times in & minute, thus throwing the top and bottom into states 
of both tension and compression successively. The strain of the 
masts and sails, and of the sea, tend to produce sudden and 
frequent changes of angle between the decks and sides; and in 
cases of steam-ships, the thrust of the propelling shafts and the 
resistance of the water being exerted usually at different heights 
tend also to rack and strain the structure longitudinally, This 
outline of the subject will suffice to Kec before our minds the 
nature and circumstances of the structur. we have to consider, 
Viz., a aye hull. Instead of seeking to nit up this outline by 
theoretical inquiries aud expositions, I shall « *“eavour to do so 
by pointing out some ot the weaknesses and d »i.<ts which iron 
ships have practically been found to possess; bec tt.se, however 
sound theoretical principles may be, the true requir :*: ents of a 
structure, subject to so many exigencies as the hull >f a ship, 
cannnot be thoroughly understood without a large resor: - « prac- 
tical experience. 

As the primary object to be kept in view in the construct ‘» 
of # fixed tubular girder is to adapt the top and bottom to recet\ 
the principal strains of tension or compression, as the case may 
be, the longitudinal strength of the upper and lower parts of a 
ship must obviously require to be very considerable. But as the 
construction of fixed girders was but very imperfectly ander- 
stood prior to the building of the Britannia bridge, and as the 
resemblance of a sbip to such a structure is even now but par- 
tially understood or, to say the least, admitted among ship- 
builders, it is not surprising that both the upper parts and the 
bottoms of ships have been, in many cases, too weakly con- 
structed. 

I will, in the first place, instance the case of a large Atlantic 
mail paddle-steamer, This ship was not by any means deficient 
in the quantity of material put into her; on the contrary, the 
weight of iron in her hull was unusually great. But she was a 
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very long ship, and, after making a few passages across the 
Atlantic, it was found that she bad not sufficient longitudinal 
strength to withstand properly the strains to which she was 
subjected. On examination, it was found that one of the plates 
and the strap over the adjacent butt, in the topside above the 
spar deck, in wake of the paddle-box, were broken, several of 
the rivets jn the plating had worked loose in the neighbourhood 
of this fracture, and other slack rivets were found in the bottom 
plating under the engines and boilers, and in the hollow of the 
bows a certain amount of leakage resulting of course. 

The manner in which additional strength was supplied in this 
case is shown in Figs. 1 and 2.* An inch plate, a, Fig. 1, 2 ft. 
Sin. broad, was worked on the frames as a doubler to the } in. 
strake immediately above the spar-deck ; and, above this, one § in. 
and one } in. plate, 6 and c, these plates completing the side up to 
the rail, which was formed as a continuous 3 in. plate, d, connected 
to the uppermost strake by an angle iron. A second rail-plate, e, 
15 in. broad, was worked a few inches below the upper rail, 
being let partly in between the frames to meet the outer plating ; 
and below this, and connected to it by an angle iron, a § in. 
plate, f, 18 in. broad, was worked on the inside of the frames, 
stiffened by an angle iron on its lower edge. This inner plate 
extended for a length of 103 ft., the outer plating for 112 ft., 
and the plate rails for 180 ft. 6 in., the ship being 374 ft. long. 
This completed the strengthenings of what we may call the top 
of the girder. Below the spar deck a 3 in. clamp, g, 2 ft. broad, 
was worked for a length of 240 ft. 

The bottom was strengthened by doubling the whole of the 
inner courses of plates up to the turn of the bilge for 50 ft. in 
the wake of the engines, as shown in Fig. 2, thus making the 
bottom plating a flush surface at that part. The doubling plates 
are marked h h. 

This mode of strengthening the bilge is one easy of applica- 
cation, and nas been adopted in many cases by Messrs. Laird, of 
Birkenhead, who have had great experience in the actual indica- 
tions of weakness in ocean-going steamships, owing in some 
degree to the circumstance of their works being easily accessible 
to vessels which have suffered from stress of weather in the 
Atlantic. In some vessels it has formed a part of their original 
design; in others it has been added where signs of weakness 
have become apparent after the vessels have been at work some 
time, and have gone to them for repair; and in others it has been 
adopted when vessels originally designed for general trade have 
been fitted out for carrying special cargoes of dead weight, such 
as machinery or telegraph cables, or have been lengthened in the 
midship body. 

An example of the first may be found in the Holyhead mail 
boats Ulster, Munster, and Connaught, and in many of the 
long screw steamers now employed in the merchant service, 
trading from the port of Liverpool. The system is provide: 
for in one of the rules of the Liverpool Registry tor [ron 
Vessels, when the length of the vessels exceeds certain propor- 
tions of breadth and depth. A specimen of this may be found 
in the steamship Queen, of 3250 tons, recently built by Messrs. 
Laird for the National Steam Navigation Company. 

In the cases of vessels which have been strengthened in this 
way, where weakness has become apparent after some amount of 
service, it has usually had the effect of preventing any extension 
of injury. 

Among vessels altered for special service may be mentioned 
the Imperador, Imperatriz, and Buhiana, originally intended for 
the South American trade, but afterwards fitted for carrying the 
electric telegraph cable to the Red Sea, when very heavy weights 
were placed in small sections of the vessel’s length, and at a con- 
siderable distance before and abaft the centre of displacement. 

The plates used are of the same thickness as the other parts 
of the outside plating, and care is taken to shift the butts of the 
doubling strake from the butts of the adjoining strakes. They 
extend from a half to two-thirds the length of the vessel. At 
each butt of the doubling strake there is a butt strap worked 
inside of the skin-plate, and the rivets pass through both. All 
the butts and seams are made close, and caulked tight, so that 
no moisture can get between the plates. Sometimes a layer of 
canvas, saturated with red lead, is placed between the surfaces; 
but often there is nothing but red lead paint, which does perfectly 
well if the plates are carefully fitted. 

Another case which may be mentioned instructively is that of 
a large mail paddle-steamer built for ocean service, which en- 
countered a gale in the Englist: Channel on her first voyage out 
of port. On being taken into dock it was reported that the 
whole of the butts of the flat keel and bottom plating for 
about 180 ft. amidships were much strained, and several of the 
butts in the upper strakes in the wake of the paddle-boxes and 
sponsons were likewise much strained, indicating such a de- 
ficiency of strength in the vessel, especially in the longitudinal 
direction, as to render her unseaworthy, and to fully account for 
the leakage which had taken place, and which was said to have 
required the whole of the engine pumps and bilge injections to 
keep it under. An experienced surveyor, who inspected this 
vessel on behalf of the owners, reported that, im his opinion, the 
structural weakness of this ship was so great that she could not 
proceed to sea without the risk-of foundering, and that the follow- 
ing works would have to be done to fit her for sea. I give his 
suggestions in full, that it may be seen to what an extent this 
new ship was considered deficient in strength by this survevor. 
He said: “* Double the upper strake with § in. plate; rivet a box 
“stringer 26in. by 18in. on the main deck beams, made of 
“ » in. plate, and 34 in. by 33 in. angle iron 5% in. thick ; double a 
“ strake above and une below the bilge with {} in. plate; rivet 
* upon the second sunk strake from the keel a plate 18 in. by 
“ 3} n., and a double angle iron, 6 in. by 4 in. by $in., rivetted 
“ upon the middle of the 18in. plate; plate over the floors on 
“ each side the centre keelson for 24 in. with a double thickness 
“ of in. plates ; put in three additional rivets to the beam ends 
“ of the deck beams, 1 in. in diameter; put into frames, where 
“the plates are to be doubled, an additional rivet (zigzagged 
“ from the present rivets) between them 1 in. in diameter; take 
“ off butt strips in the flat and bilges and round the top strakes, 
“ from the present paint-cracked butt to the aftermost paint- 

* In these and a few following figures (cide page 374) the ari- 
ginal plates of the ship are crossed to distinguish them from the 
plating afterwards added, which is drawn in solid black lines. 





“ craeked butt, and re-rivet them; take off the rounded gun- 
“ wale, and carry the present beam ends out with a knee-plate 
“to the frames run up straight; put on a stringer plate, 3 ft. 
* by @in., doubled at the side, with a plate 18 in. by 3%, in., both 
“ rivetted to the top strake, carried up ¢ in. with angle iron 4 in. 
“by 4 in. by ss in.; deck to finish against 6 in. by 3 in. angle 
“ iron rivetted on 18 in. plate; butts of hry and stringer to be 
“ treble-rivetted ; bniwarks, ;;in. thick, of plate iron, to be 
“ carried round the vessel; rail of pitch pine, yellow-metalled, 
“supported by round stanchions 1} in. di: meter; top-gallant 
“ forecastle to be carried up ;; in. thick; frames for forecastle, 
5in. by Sin. by 4in., carried down and scarphed 3 ft.; angle 
ironto carry rail double, 5in. by 4in. and din. Rivetting: 
all the butts of the doubling strakes to be double rivetted with 
lin. rivets; all the doubling strakes to have in. rivets 
through the landings and spaces between the frames, addi- 
“ tional rivets in the bilge lin., landings to be single-rivetted, 
‘“‘ and rivets to be spaced 6in. apart between the frames, to be 
“1 in.; allthe doubling plates to have a Jayer of well-painted 
** canvas between them and the ship plates.” He concluded by 
saying: ‘I consider the ship at present well framed and plated, 
“ but not well rivetted} nor well arranged structurally to with- 
“ stand the lateral or vertical strains she may be expected to 
“ encounter.” 

I do not profess to fully comprehend the meaning of this 
approval of the framing and plating, combined with a condemna- 
tion of the structural arrangements of the vessel, and with 
demands for such large additions to the hull; but it is very 
obvious that the ship was far too weak, at least longitudinally, 
and that the weakness mainly exhibited itself at the top and 
the bottom. 

The strengthenings which were actually applied to this ship 
before she was again sent out on service were as follows, and as 
shown in Figs. 5 and 4: An external iron keel, a, Fig. 3, made 
up of several thicknesses of plates, was applied, and connected 
to the original flat keel by garboard plates, which, of course, 
served as doubiers to the main flat keel; the plating of the bottom 
was made flush from this point to above the turn of the bilge 
over a length of about 240 ft. by plates, 56, worked between the 
lapped edges of the outer overlapping plates of the bottom. An 
external bilge keel, c, was worked in the turn of the bilge, con- 
sisting of two plates on edge, connected to the bottom by two 
large angle bars. A large central box keelson, d, completed 
these lower strengthenings which involved an addition of more 
than 150 tons to the weight of the hull. Besides this, an in- 
crease of 15 tons was made to the orlop deck stringer; a 
stringer plate, a, and clamp, 6, shown in Fig. 4 (on the main 
deck), was converted, by an addition of 64 tons of plate and angle 
iron, c, into a box waterway or girder. In Fig. 2 is also shown 
the manner in which a double sheer strake, d, and stringer plate, 
e, weighing over 100 tons,were applied to what were before rounded 
beam ends, this giving a new top, soto speak, to the ship herself, 
viewed as a girder. Other additions were made to the ship, in 
the form of bulkheads, bulwarks, a forecastle, &e., and much of 
the bottom was rivetted anew; but those above will suffice to 
indicate where this ship proved weak, and how she was 
strengthened by a very experienced firm. 

Another case of a very similar kind, but presenting sufficient 
points of difference to justify a reference to it, occurred with a 
ship built for the same service. In th e former case, no middle- 
line keelson above the floors was fitted in the ship originally. 
In the present case there was a keelson with intercostal plates 
below, between the fioors, as shown in Fig. 5; but these inter- 
costal plates were not rivetted to the flat keel plates. There 
were also other differences in the original construction, the na- 
ture of which may be gathered from what follows. I should 
state here, however, that some of the longitudinal ties of this 
ship were broken at the bulkheads; some of the butt straps 
were considered of insufficient width to ensure good work; and 
some of the work itself was not of the highest class. The ship 
made a voyage or two across the Atlantic in safety, but she was 
found to strain considerably, and she was consequently taken 
into dock and received the following repairs and additions, 
which are illustrated in Fig. 6. The shell was re-rivetted 
throughout, the projecting of plating being nearly all taken 
off, and about half the sunken strakes, the couutersinks 
ot the rivets being enlarged, and the holes made fair. . An exter- 
nal keel and doubling garboard strakes, a, were worked, as in 
the former case, throughout nearly the whole length of the slip. 
The box keelson was removed, and intercostal plates, b, were 
fitted and secured below to the inner garboards, and at top, to 
the new bottom plate of the box keelson, c, which last was then 
put together again and re-rivetted. ‘he four sunken strakes of 
bottom and bilge on each side of the keel were doubled with 
plates, d d, of equal thickness for about 250 ft. of length, the 
strake nearest the keel extending the whole length of the ship. 
I'he sunken strake near the main deck beams was also doubled 
by a plate, e, fur about 200 ft. amidships, and a short doubling 
plate was worked under each paddle beam. A bilge keel, 7; 
formed as in the previous case, was worked on the turn of the 
bilge. A box waterway or stringer, g,on the main deck was 
refitted, extended to the ends of the vessel, and secured on top 
to the outside plating by a plate and short angle irons between 
the frames, and a box stringer was fitted on the lower deck for 
about 240 ft. of length. The sheer strake was doubled with a 
steel plate jin. thick, and a stringer plate 3 ft. wide by § in. 
rivetted to the beams, and doubled by an 18 in. plate, secured 
to tle sheer strake by steel angle irons, the deck finished on 
this stringer against steel angle irons forming a sunk waterway. 
A girder 2 ft, 6 in, wide and jin. thick, intended to aid in dis- 
tributing the thrust of the paddle shaft, was wrought above the 
sheer strake and over the paddle beams. 

Other additions were made, but need not be mentioned here. 

From the foregoing illustrations it will be seen that the prac- 
tical experience gained with ships at sea shows the extreme 
necessity of giving great longitudinal strength to them, espe- 
cially at the top and at the bottom. Ido not consider that 
precisely the best means of securing that strength was taken in 
every case before described, but the object aimed at in each in- 
stance is apparent enough. 

In errdeavouring to secure the necessary longitudinal strength, 
either in building a new ship or in repairing a weak ship, one 
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viz., a8 near an approach to continuity of uniform strength as is 
possible. I have often been astonished at the extent to which 
this has been neglected in many iron ships that have come under 
my notice. Itis, or certainly has been, a very common practice 
on the part of some builders to break their longitudinal 
strengthenings in a most remarkable manner. One common form 
of this defect is the practice of stopping short the longitudinal 
ties at a water-tight bulkhead, as in the case illustrated in Figs. 
7 and 8. In building a certain ship the central angle-iron 
keelson, marked a, was stopped short, as shown against the 
bulkhead B. The plating, b, forming the seat for tne engines, 
and tending nearly to the turn of the bilge on the top of the 
floors, was likewise stopped short at the frame, F, no longitudinal 
tie existing originally between this plating and the keelson. 
To remedy this effect, which was discovered by a surveying 
officer, the builders afterwards applied the short searphing keelson 
piece, c, formed of a plate between two angle irons, as shown in 
section at ¢, and carried water-tight through the bulkhead, and 
also the } plate, d, 4 {t. wide. ‘The connexion between the plat- 
ing at b and the keelson at @ was thus effectually completed. 
A similar arrangement was carried out at the other engine-room 
bulkhead, where also the central keelson was broken off. In 
the same ship the side keelsons also were origirally stopped at 
the engine-room bulkheads, and had to be strengthened in a 
similar manner, except that the plating, d, was not necessary, 
and the scarphing angle irons bad no plate between them, but 
were fitted directly back to back. In order to show that this 
ship was not by any means an exceptional case, I will make brief 
reference to u few other examples of similar weakness, taken 
from reports of surveys with which I have had to do, or which | 
have had to consider. In one ship of somewhat recent con- 
struction, and built for ocean mail service, we found that the 
butts of the angle irons on the top of the centre kcelson plate 
had no butt straps to connect them together, thereby consider- 
ably reducing and, in fact, almost destroying the value of the 
longitudinal .strength of these angle irons, The gutter plates 
on the top of the floors, forming the flat central keelson, were 
found to be badly fitted, and several rivets in the short angle 
irons iinmediately under them were defective. The butt straps 
of these gutter plates were not made to completely cover the 
ends of the plates, thereby introducing a serious source of weak- 
ness. The butts of the angle irons and bulb irons forming the 
side and bilge keelsons were not sufficiently connected together, 
and it was recommended to cover the butts of these angle irons 
with straps 24 in. long, and to introduce separate straps for the 
bulb irons. ‘The bilge keelsons and lower deck stringers were 
found to be severed at some of the transverse bulkheads, and 
means had to be taken afterwards to preserve the continuity of 
their longitudinals, The main deck sheer strake, which was 
formed of two thicknesses, had butt straps to the butts in the 
inner thickness only, the butts in the outer being rivetted to the 
inner thickness of plating. This, it will be observed, was very 
objectionable, as it, to a large extent, destroyed the usefulness 
of the outer thickness, and besides, with covers to one thickness 
only, the butts of the outer strakes should obviously have had 
them in preference to those of the inner, as it was the thicker of 
the two. ‘To get the greatest strength, however, both the inner 
and outer thickness should, of course, have been supported with 
straps, us the increased thickness of plating forming the sheer 
strake was for the purpose of increasing the longitudinal strength 
of the sides, and, without straps, the extra plating used was 
merely adding weight to the vessel without obtaining the advan- 
tage aimed at. 

I remember also another vessel, for the same service as the 
last named, in which the butts of the angle-irons forming the 
fore and aft bilge stringers were not sufficiently connected, re- 
quiring additional strapping in many places. Another example 
of the same defect was observed in a new ocean-going vessel. 
It was found that her main and side keelsons were stopped short 
at the fore and after part of the engines, completely destroying 
their longitudinal strength at these parts. They were atter- 
wards made of continuous strength there, by the introduction of 
two deep angle-irons, rivetted to each, carried water-tight 
through the bulkheads, and extended from 5 to 6 ft. on each 
side. 

But it is unnecessary to multiply instances of this kind, 
which are exceedingly numerous. It may be well, however, to 
state here that one very frequent source of longitudinal weakness 
in our ships—a more frequent sourse than would be supposed, 
probably—is the single-rivetting of the butt straps. Out of 
twelve sea-going ships whose construction I was examining not 
long ago, no less than five were single-rivetted at the butts of 
the bottom plating. 

Having now practically illustrated as fully as appears neces- 
sary the yreat importance of securing longitudinal strength in 
iron ships, and especially at the top and bottom, I proceed to 
state that, when this has been sufliciently secured, there should 
be provided such intermediate strength of fraines, clamps, beams, 
stringers, waterways, &c., as will insure rigidity throughout 
the skin plating ot the ship under allcircumstances. Flexibility 
in the skin is a source of great weakness and rapid deterioration, 
as I will show by again referring to practical experience. 

The first case I shall mention—and | intend to refer to but 
three—is that of a remarkably well formed ship of about 1200 
tons. She had made her first voyage to India, and, upon her 
arrival in the Thames, the captain of her engaged a dry dock 
for the purpose of cleaning and painting her bottom. When 
docked, the owner, with the captain and her builder, marked 
marked forty-two rivets which leaked, and which were conse- 
quently cut and punched out. Fourteen of these rivets were at 
the junction of the fore bulkhead with the ship’s sides. The 
rivets were carefully replaced; but when the water was let into 
the dock to float the ship, it was found that several of them at 
the bulkhead leaked. ‘The ship was kept in dock, and every 
suspected rivet was taken out and replaced by new. A 
stream of water was then thrown upon the re-rivetted 
parts with the force of a fire-engine—a device by means of 
which innumerable Jeaks in ship are discovered, every rivet 
being tested, and not one of them was found to “weep.” The 
water was again let into the dock, and just as the ship floated 
several rivets started azain, avd with the new rivets two old 
rivets, which had not started before. The ship was retained in 
the dock, and the owner took the opportunity of securing the 





bulkhead to the skin more firmly by means of brackets. When 
the spring-tides returned, she was floated out of dock, took ina 
very heavy cargo at the Victoria Dock, and proceeded to sea. 
When near the Western Islands, she sprung a leak, and had to 
put back to Liverpool, where a survey was held upon her. The 
new rivets, with several others, had started, and the external 
plating Was considerably torn in the way of the rivet-holes. 
The owner then brought an action against the firm who per- 
formed the new rivetting work, and the matter was thoroughly 
sifted by a legal referee. ‘Ihe evidence adduced on both sides 
was of the most important character, and the fact was un- 
doubtedly established that a wart of rigidity in the skin of the 
vessel was the cause of the mischief. Instances were adduced 
of ships “ panting” in their four compartments; and it was 
proved beyond doubt that iron ships have in many cases ex- 
panded when dry on the blocks, aud collapsed when sustained 
by the water. In this instance so strikingly was this the case, 
that the fore-bulkhead, which was perfectly tight when she 
was upon the blocks, buckled into an irregular curve when she 
was afloat. This ship now makes voyages satisfactorily, having 
had more rigidity imparted to her by an entire range of orlop- 
beams being put into her, with a stringer on each side at their 
ends, by some additional back irons, and by a double angle-iron 
with plates being added at the sides of her bulkheads. 

The second case is that of a ship of 1000 tons, built for the 
Bombay trade, und admirably constructed in every respect but 
one, Viz., insufficient beams end pillars. A ship rolling about 
with a heavy cargo will alter her form, as regards its transverse 
section, very much, if she is built of iron, and is not sufficiently 
strutted and tied with beams; for beains act, of course, both as 
struts and ties, according to circumstances, ‘The captain of this 
ship on his passage out was much alarmed by a noise on board 
the ship, resembling the explosion of some combustible sub- 
stance, and he concluded that a portion of the cargo was of this 
nature, aud that the ship would be very soon in flames ; no such 
result took place, however, but on arriving at India, and dis- 
charging his cargo, he found that some of the beams had been 
fractured and their pillars bent. The weight between decks 
was moderate, and, therefore, the accident could not be attri- 
butable to that. But the beain-end bracket plates appeared to 
have strained considerably, and the beams developed an error in 
their construction of an important description. Instead of being 
made of “bulb” iron, Fig. 9, they were made with two pieces 
of half-round iron at their lower edge, Fig. 10, so that when a 
violent strain was brought upon them they ‘ buckled ;” the half- 
round iron broke, and broke off the countersinks of its rivets, 
and the hole for the rivet became the commencement of a frac- 
ture across the beam, as shown in Fig. 11. The butts of this 
ship showed no indications of weakness whatever, and all that 
was done to her was to refasten the gusset-bracket plates at her 
beam ends, clamp the beains with a plate on each side, and in- 
troduce new pillars with a different mode of securing them, so 
that the lower deck and orlop beams should be compelled to yield 
together, if at all. One collateral cireumstance may be referred 
to, the rivets in the garboard strake were in such a condition, 
from the alteration of the ballast and the action of the bilge- 
water upon their heads, that some were ordered out. It was 
found, however, that new ones could not be put in without dis- 
turbing the old, and the result was that all the butt-straps were 
removed, refitted, and entirely rivetted anew. This wearing 
away of the rivet-heads is a source of great injury to iron ships, 
and has led to the very general use of cement for their protec- 
tion. 

The third case is that of a ship which went into dock to be 
painted, but as the water was leaving her, it was observed that 
her plates appeared to be cracked in a way shown in Fig. 12. 
At about 20 tt. from the stem, the projecting plate, a, the under 
or sunk plate, 6, and the projecting plate, c, were evidently 
broken in two at the line, AB. Kuowing that, with flexible 
ships, the edge of the bulkhead was a sort of node to the 
flexure, and that the rivets were very liable to become loose, the 
gentleman who told me of this case, asked the owner to accom- 
pany him to the larboard side, and they there found that pre- 
cisely the same thing had taken place. There could be no 
doubt then that the bulkhead edge had to do with the mischief, 
and he asked the owner if he had done anything to secure the 
bulkhead to the ship’s side. It turned out that some brackets 
had been put which no doubt relieved the rivets of the bulkhead 
frame, but they checked the bending of the plate, and it broke 
at the point where its flexure was stopped. The broken plates 
were cut out and replaced by new ones, stringers were added to 
the fore body to give it rigidity, additional back irons were fitted 
to the frames, and a few additional beams introduced. Here 
again, are weakiicss and flexibility in the fore body, where iron 
shipbuilders and Lloyd’s are supposed by some persons to put 
too much iron. 

“To me it appears clear,” says a practical man of great ex- 
perience, in writing to me on the sulject, “that rigidity of the 
** skin of an iron ship is the most important element of strength. 
“ It is impossible to see the broken frames and the odd bows 
“ and sides which are occasionally brought under the notice of 
** practical men, without coming to this conclusion. Just 
“imagine a ship’s fore compartment full of a heavy cargo, and 
“ contemplate (Fig. 15) the force with which it is lifted out of, 
‘and, immediately afterwards, dashed into the water. What 
“section near the neutral point in midships is required to sus- 
“ tain a strain like that to which this compartment is subjected ? 
“It appears to me that the section A, Fig. 14, forward is forced 
“* into the form shown by the dotted lines, when the ship pitches, 
“ unless adequate beams and stringers are placed in its vicinity 
“to prevent it. On the other hand, when the end is thrown up, 
‘the skin pressed upon by a heavy cargo has a tendency to ex- 
“pand, and mischief results in the opposite direction.” We 
must admit that there is much force in these remarks. 

I will conclude these general illustrations of the strains prac- 
tically brought upon iron ships by reterring to two cases of ships 
grounding, and suffering injury from the strains thus brought 
upon then. 

The first case is that of an ocean steamer which went on 
shore upon a sand bank at the entrance to ariver, and broke 
across between the foremast and the funnel in the manner indi- 
cated by the Figs. 15 and 16, which show the arrangement of 
side plating in the neighbourhood of the fractures on the port 





and starboard sides respectively. These figures cannot fail to 
to suggest at once a source of longitudinal weakness, the men- 
tion of which I have reserved till now, for obvious reasons—viz., 
the placing of the butts of the plating and other longitudinal 
ties in too close proximity to each other. A butt is usually 
(not always and necessarily, as I shall explain hereafter) a weak 
er and it is of course essential to a uniformity of strength 
ongitudinally that these weak places should not fall in or 
near the sume vertical line or the same transverse section. 

This important consideration was not attended to as thoroughly 
as was desirable in some of the earlier portions of the Conway 
and tubular bridges, but I doubt if it was ever so completely 
disregarded as in the ship which is now under our notice. On 
the port side we have a butt of the second strake of plating, and 
a butt of the clamp behind it, both inthe same frame space as 
the port, and close above it, and immediately over these butts of 
the outside plate and inside clamp, was a butt of the deck 
stringer plate. In the strake next below the port is a butt im- 
mediately under the port, anda butt of the main deck stringer 
falls exactly in the same place. In the second strake below 
these falls another butt of the outer plating, in accordance with 
the common brick fashion arrangements of plating adopted in 
this and so many other ships; and close to the line of weakness 
formed by this astonishing succession of butts falling vertically 
above and below the port, the beam stringer of the hold was 
broken by the bulkhead at the fore part of the boiler room. 
It seems doubtful if the most evil ingenuity could have devised 
a worse or weaker disposition of material than is thus presented, 
and the strain of the ship on grounding naturally enough found 
out a weak place. On the starboard side also the fracturing 
force found tor itself a somewhat similar place of weakness, and 
broke the side dewn through, a butt of the deck stringer plate, 
a scuttle, a butt of outer plating, a butt of inner clamp, and 
through other butts below. It will be seen that the lower part 
of this fracture was diverted (by some cause not observable) 
away from the butts of the outer plating, and the hold beam 
stringer, and broke through two frames. 

It will add to the interest of this case, if I state that I happen 
to be aware that the clamp between the upper and main decks 
and the main deck stringer were not in the vessel originally. 
The clamp was added afterwards, and at the same time the ori- 
ginal stringer to the main deck, which had been cut considerably, 
was removed, and a new one substituted for it on that account. 
As this addition and this alteration were made expressly with the 
view of giving the vessel increased longitudinal strength, of which 
she was supposed to be deficient, its seems astonishing that in 
arranging the butts of the new work care should not have been 
taken to succour the weak parts, instead of placing them in ex- 
actly the same place as the existing butts, and consequently 
rendering the additional plates of the least possible service. 

We often hear of iron ships being practically of one piece, 
while wooden ships are often spoken da “bundles of sticks,” 
but any one who will study this very instructive example will 
see, that unless a careful disposition of the butts of a ship's 
plating and stringers is made, it is quite easy to fall into 
arrangements which will justify the comparison of her hull toa 
series of short trunks, or tubes very imperfectly joined at their 
extremities, or to a hollow beam or girder, half broken through 
in several places before the strain it is to bear is put upon it. 

The other case of a ship being injured by greunding which I 
have to refer to, is that of a ship of 1300 tons, which got on shore 
across a stone causeway in a river where there is a great 
rise and fall of tide, and was left in that position by the tide. 
Her draught of water when taking the ground was 21 ft., and the 
breadth of the slip or causeway was 28 ft. She had on board at the 
time of the accident a cargo largely composed of iron, weighing 
about 2100 tons. The weight of cargo and ship included was esti- 
mated at 3180 tons. When on the slip-way her fore foot was a 
few inches in the sand, but certuinly not in any way supported 
by it, all the strain being in the middle of the vessel. I have 
had an opportunity of seeing a report upon this case, written by 
an experienced surveyor, who says: 

‘* The fracture to various parts will be hereafter enumerated ; 
but it is worthy of remark, that during the time of her being on 
the ground, the pumps on the aft side of the mainmast were 
forced up through the deck about 15in. The mainmast ap- 
peared unchanged until she floated off, when it settled down, 
and the rigging became slack, showing that the keelson had 
forced itself up into the heel of the mast, taking the iron step 
with it; and when the vessel floated, the bottom dropped 5 in. to 
7 in., and the mast followed. All the damage done to the out- 
side plating was confined to the flat of bottom and to the height 
of the upper part of bilges, and showing no strains in upper works. 

«1 believe that in all cases of vessels being supported at their 
middie with their ends free, as in tis case, unless the base of 
support is of sufficient length, or the vessel of very extreme 
dimensions, the bottem must crush up, and thereby prevent the 
great amount of strain to the top that would otherwise take 
place; and I am disposed to think that sand is the worst de- 
scription of ground for a ship to set on, as it forms a curved 
base, caused by the sharp ends of vessels settling in it, and, by 
not yielding in the middle, communicates the strain to top, and 
the breaking must of necessity take place at the sheer strake, 
deck stringer, &c., unless the bottom is of a very weak con- 
struction. 

‘It is evident from this damage that, had the ship double the 
amount of stringer, and any quantity of strength given to the 
upper works over and above that at present in her, the damage 
would have been the same, so that there can be no doubt about 
the upper part of such vessels being sufficiently strong for all 
practical purposes. Again, the base of support being only 28 ft., 
iis really :urprising that the floors in way of the same did not 
crack or bend as well as break down, and that the vessel ever 
{loated off, and that the bottom did not break into a hole,” 

This case of damage is certainly very interesting and instruc. 

live, 
The writer of the foregoing remarks considered that it was a 
favourable illustration of the merits of Lloyd's: rules, -«s no 
defect. resulted, in bis opinion, from imperfect construction. 
The follow:ng are the detailed injuries which were consequent 
upon the grounding: : 

‘+ Keel tound to have bent, and up about 10 in., but did not 
break ; 44 ft. willbe renewed. Ftoor-plates.—Thirty-four found 
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broken. They were butted long and short arms, and the alter- 


nate ones split down, as in Fig. 17. Again, alternately, the 
butts opened, and the rivets sheared off. Not one of the butt 
straps split, nor are the floors split in way of the rivet holes. 
Frames,—Thirteen on the port side and nine on the starboard 
side found broken ; thirty-five reverse frames broken at the top 
parts of broken floors; some butt straps to reverse angle-irons 
at the upper part of bilges and below orlop beams broken in 
two. IJntercostal angle-irons found bent up and broken near 
the mainmast. Bow keelson plates.—One plate of box 
keelson broken (the cover or top plate), and it parted 
opposite a butt of side plate; all the side plates of keelson have 
their butt straps on the inside of box, and therefore extend 
the whole depth. The strap, like that of the floors, did not split 
down, but the rivets sheared off. Four plates of keelson will 
have to be renewed, partly by the damage done to butt holes. 
Outside plates.—Three garboard plates will require renewal, 
being very badly bent and cracked in holes; others taken off and 
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set fair; fifteen plates in bottom and bilges to be renewed from 
the same cause ; all the other plates to set fair and go on again. 
The above is nearly all that will be required, except refitting 
where disturbed for getting the new wub in place, with some 
two or three beams and some other matters of little moment.” 

The details of the bending and fractures resulting from the 
grounding of this ship are shown in Figs. 18, 19, and 20, from 
which it will be seen that the butts again proved, as was to be 
expected, the weakest points. I will only add, in this case, that 
I concur in the tribute of praise which the writer claims for 
Lloyd’s rules, in conformity with which this ship was fortu- 
nately built, and consequently exhibited no such defects as the 
former vessel; but at the same time it appears pretty evident 
that the effects of the local upward pressure upon the keel in 
this case were aggravated by the absence of an intercostal 
middle-line keelson plate. This, however, is no reflection what- 
ever upon Lloyd’s, because their rules are very favourable to the 
use of such keelsons with bar keels. 














Mr. Scott Russell said he would merely make one remark. If 
one thing was more important than another in the construction 
of iron ships, it was not to have strong and rigid places, and 
not to have weak places. No part of a ship should be excep- 
tionally strong or exceptionally rigid, because, where it is too 
strong or too rigid, it would be certain to be broken. It was the 
_ parts of an iron ship which cut through and destroyed it, 
whereas the more flexible parts would yield and preserve it. On 
the other hand, care should be taken not to fall into the opposite 
error, and have too great flexibility. If he were to put the 
whole theory of shipbuilding into one sentence, he would ask 
for perfect continuity as far as it could be obtained; in other 
words, a perfect homogeneous skin, putting as much metal as 
—_ into the skin, making it as uniform as possible, and 

aving no hard places and no soft places. If you were to have 
those conditions—uniform thickness of skin, uniform strength, 
and uniform flexibility—you would then have all the requisites 
} for making a good, perfect, and a safe iron ship. (Hear, hear.) 
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STEEL PLATES FOR SHIPBUILDING. 


A THREE-QUARTER INCH STEEL PLATE PRESSED, COLD, INTO A THREE-GALLON POT. 


Ty 

To the naval architect and the shipowner, the ques- 
tion of the qualities of steel plates for the purposes of 
shipbuilding is one of great interest and importance. 
It is a question upon which, however, and notwith- 
standing the considerable experimental knowledge 
which we already possess, much misapprehension has 
arisen. On the one hand, there are abundant instances 
of the successful use of steel, which, with great ab- 
solute tensile and compressive strength, has shown all 
the toughness and ductility of copper. On the other 
hand, there are instances in which steel has shown itself 
brittle; and we are not here distinguishing between 
Bessemer steel and crucible steel, for both may possess 
identical properties. We have, therefore, a wide 
difference of opinion among practical men, some of 
whom maintain the superiority of steel over iron as a 
fact beyond all reasonable doubt, while others insist 
that all steel is necessarily brittle, and hence untrust- 
worthy under sudden strains and under the influence 
of varying temperatures. Were the real nature of 
steel and the conditions essential to its possession of 
any given quality better understood, these extreme 
opinions, and especially that as to its unavoidable 
brittleness, would be qualified. There is no real 
difficulty in the way of making steel plates which, 
with three times the absolute strength, shall have all the 
ductility of copper ; and, on the other hand, an appa- 
rently slight but really most important neglect of the 
mode of converting the very best materials into ingots, 
and working down the ingots into plates, will inevitably 
and of necessity give brittle steel wholly unfit for ship- 
building, boiler-making, and other aller purposes. 

It may be urged that these are questions for the 
steel manufacturer alone, and that the naval architect, 
and especially the merchant, cannot be expected to 
discuss them. But the reasons which bear upon the 
different qualities of steel are, for the most part, 
simple iol easy of even popular comprehension ; and, 
guided by their light, the purchaser of steel plates has 
only to insist upon a test of the utmost: sim hicity, for 
if this be borne without failure, he has the certain 
knowledge that his plates have all the toughness he 
can wish ; and as for strength, there are ready ways of 
ascertaining whether, as is commonly the case with 
steel, this is very much greater than that of iron. 

We need not here enter upon the consideration of 
the original materials, and the details of conversion 
down to the pouring of the ingot; for the ingot at 
once shows, when brought under the hammer, clodion 
it is of suitable quality, If the steel.is charged with 
impurities which unfit it for being worked into and 
used as plates, it will go to pieces under the first few 
blows of the hammer. In this respect the presence of 
impurities is much more decisive than is the case with 
iron. We do not wish, however, to go quite to the 
extent of saying that only the very purest steel ingots 
will bear hammering, and here, as in other cases, 
something has to be taken for granted in connexion 
with the name and repute of the maker. Those who 
have been established for any considerable time, in 
the manufacture of Bessemer steel, know that there 
are brands of pig iron and spiegeleisen with which 
they cannot well go wrong, the proportion of the 
latter to the former, which shall give the proper pro- 
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portion of carbon for the purpose in view, being also 
easily ascertained. 

It is after the steel has been made into an ingot, 
and been hammered into a bloom or slab, that inatten- 
tion on the part of the workman in heating the bloom 
for the rolls, or the want of a sufficiently powerful 
rolling-mill to complete the rolling of the plate at one 
heat, may cause the very highest quality of steel 
ingot to be formed into a plate of a brittle and unsat- 
isfactory character. 

A mere ingot, however excellent in quality, is a 
crystalline mass having very little toughness or ex- 
tensibility when in the cold state. It cannot be bent 
more than two or three degrees without breaking, and 
in this respect it differs from puddled bars of wrought 
iron, which, even in their early stage of manufacture, 
have considerable toughness. But when worked, hot, 
under the hammer or between the rolls, “ mild’’ steel 
acquires all the ductility of the purest brands of bar iron. 
This is an unvarying fact with all ingots of originally 
good quality, although we do not know, any more than 
we know in the case of wrought iron, why hammering 
or rolling develops fibre, and gives great toughness 
or ductility, not only in one but in every direction. 
It is conjectured, and not unreasonably, that whereas, 
in the crystalline state, the particles of the steel or 
iron touch each other at points only, and thus have but 
little extensibility and but little power of resisting 
sudden strains and vibrations, hammering or rolling 
elongates these crystals into filiform or thread-like 
particles, which lie closely, side by side, and cohere 
along their whole surfaces by the natural property of 
the attraction of cohesion, of which the closest con- 
tiguity of the particles is the essential condition. 
Thus, while the original ingot had little or no extensi- 
bility, and could not be bent, cold, without snapping 
like a carrot, the fine wire drawn from it will with- 
stand, in comparison with its own mass, the most 
tremendous vibration under great strain, when used 
for pianoforte strings, which is one of the severest 
tests to which steel can be put, without the certainty 
of failure. 

Where steel plates are made with a proportion of 
from 0.3 to 0.35 per cent. of carbon (and the approxi- 
mate proportion of carbon is under easy and certain con- 
trol), they have all the toughness desirable, provided only 
that they are rolled down at a single heat from the 
ingot, between rolls of ample strength, and driven 
with sufficient power for this purpose. ‘Thousands of 
tons of tough steel plates have thus been made, and 
the certain test of quality is to shear the edges all 
round, and to bend the sheared strip, double and flat 
down, in the cold state. The steel, no matter whether 
+ in. or 1 in. thick, should always bear this test with- 
out cracking, and if it does not the plate should be at 
once condemned, and under no circumstances be 
allowed to be worked into a boiler or a ship’s hull. 

We have given, at the beginning of this article, 
sketches showing a most severe test applied to one 

art of a ? in. Bessemer steel tube-plate, rolled in 1861 

y Marriott and Atkinson, of Sheffield, for the Lan- 

cashire and Yorkshire Railway Company. This was a 

plate of more than usual weight, and it was rolled of 

such a length that a-portion could be cut off, of a size 
3 














sufficient to allow of cutting out atest-plate 23 in. in dia- 
meter. It was this test-plate which, as shown in the 
illustrations at the heading of this article, was stamped, 
cold, into a three-gallon pot. Mr. Alexander Parkes, of 
Birmingham, the well-known inventor of the process for 
drawing tubes in the cold state, by first punching a flat 
plate, through a die, into a cup, and then extending 
this, in diminishing dies, into a long tube with one 
clesed end, suggested the probability that Bessemer 
steel, from its extraordinary toughness, would with- 
stand this mode of drawing. He selected three 
circular plates of this steel, one }in., one jin. 
and the other $in. in thickness, and all of them 
of the same diameter, viz., 23in. The jin. plate 
was first placed over a die, of the form shown in 
our section, and a punch 10 in. in diameter was forced 
down by a powerful screw, until the plate was pressed 
without the least crack or flaw into the dished form 
shown in Fig.2. Even Mr. Bessemer, who was pre- 
sent, had hardly counted upon this result, and he 
desired that the experiment should go no further. The 
+ in, plate was then re over the same die, and 
pressed bodily through it, so that it took the form of a 
cylindrical pot, like that shown in Fig. 3. After this 
remarkable proof of the ductility of the metal, the 
in. plate was tried. It was first forced into the 
form shown in Fig. 2, when it was heated to a dull 
red and allowed to cool on the vpen floor of the 
building. When again cold, it was forced completely 
through the die into the form shown in Fig. 3, the 
previous circumference of the plate, which was rather 
more than 6 ft., being thus diminished to about 3 ft. 
The metal showed no signs of fracture, and the pot, 
as we may call it, rang clearly when struck, like a bell. 
The three plates, in their pressed forms, were shown 
by Mr. Bessemer at the International Exhibition in 
1862, where they were seen by thousands, and he has 
them still in his possession. An attempt to force a 
Zin. plate of Staffordshire iron, reputed of good 
quality, into the same form, resulted in cracking the 
plate nearly half across when it had taken the form 
shown in Fig.2. ‘This, indeed, was expected of any 
iron, for Mr. Parkes had already found that only the 
very purest copper would withstand the extraordinary 
strain brought upon it in this singular and beautiful 
process of extension into tubes. ses Os 

Tt will be borne in mind that this striking experi- 
ment, which could, no doubt, be repeated with hun- 
dreds of steel plates, was made upon samples taken at 
random from a quality of steel rolled in the ordinary 
way of business for a railway company, and represent- 
ing only the standard quality of the material. And 
while the men of science might ask for nice experi- 
ments upon the elastic limit and the dynamic value of 
the plates, their Ze and 7r, according to the well- 
known symbols of Poncelet, the practical man, who 
has to ek his materials by his own judgment, would 
at once perceive that any steel plate which would suc- 
cessfully bear the test we have described would be far 
superior to all iron, now known, for any special appli- 
cation where the strains, were unusually severe. 

Mr. Daniel Adamson, the well-known boiler-maker, 
has used Bessemer steel boiler gg for several years, 
and several large boilers made by him of this material 
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have long been at work at Messrs. Platt Brothers’, at 
Oldham. Mr. Adamson has tested the material in 
every way, and with success. He preserves at his 
vorks a remarkable sample of steel boiler plates in the 
shape of a firebox, taken from an old boiler once work- 
ing in his neighbourhood. A new steel firebox had 
been put in, although the boiler, as a whole, was hardly 
fit to work. ‘The outer shell leaked, and the engine- 
man, to stop this, had from time to time, when the | 
boiler was cold, poured in a solution of clay and cow- | 
dung through his safety-valve. Whatever else this | 
mixture may have doue, it coated the firebox all over, 
and, as more was added, the coating became too thick | 
to allow of the proper transmission of heat through the 
steel. The boiler became short of steam, and the | 
stoker did his best to help it on by hard firmg. One | 
day, however, he saw, to his horror, on looking into | 
the furnace, that the plates were not only red hot, but.| 


that everywhere between the stay-bolts they had bulged | 


| 


AMERICAN STEAMBOATS. 

WE have all heard of, and many of our readers have 
seen, the magnificence of the American river steam- 
boats, and of those running on Long Island Sound— 
a land-locked sea 120 miles long and, at the widest, 
30 miles wide. ‘The Sound boats are, from their 
greater draught of water, larger and more powerful 
than any on the Hudson River; and two new boats 
are nearly completed, and are about to be put upon the 
station between New York and Bristol, Rhode Island, 
which surpass in size and, from all accounts, in splen- 
dour anything before constructed in America. They 
are each 385 ft. long, or longer than the ironclad 
frigate Warrior, and their main decks are carried out 
to the full width over the paddle-boxes, which is 83 ft. 
Those who have not seen boats of the American con- 
struction can hardly realise their appearance, painted 
white, as they are, with three stories of cabins rising, 
me over the other, to a height of perhaps 30 ft. above 


THE AMALGAMATED ENGINEERS. 

In the inquiry by the Royal Commission on Trades Unions, 
Mr. William Allan, the secretary of the Amalgamated Society 
of Engineers, has been examined, and his evidence gives an 
insight into the working of a most extensive organisation, 
formed entirely of one of the best-paid body of workmen in the 
country. 

The witness stated that the society was formed in 1851 of a 
number of societies which had previously existed, and it now 
numbered 33,600 members, with an annual increase of 2000 or 
3000 a year. There are, he said, 308 branches—namely, in 
England and Wales 238 branches, having 27,856 members; in 
Scotland, 33 branches, having 3218 members; and in Ireland, 
11 branches, having 1871 members. In the British Colonies there 
are 14 branches, having 626 members—namely, in Australia, 
Canada, Malta, New Zealand, and Queensland. The United 
States have 11 branches, with 198 members. In France there 
is only one branch, having 30 members. All these branches are 
governed by one code of rules, and the members of the foreign 
branches are principally Englishmen. Those in France are all 
Englishmen. Each member pays 1s. a week, and the society 
has now a fund iu different banks, in round numbers, of 140,0007. 
The annual income in 1865 was 86,885/., made up, besides sub- 


outwards towards the fire, so as to resemble a stuffed | ‘ 


cushion. He had the presence of mind to let off his 
steam and draw his fire, and no further accident fol- 
lowed. 
who cut out the firebox, preserves it as a remarkable 
example of the toughness of steel plates. 

Steel plates have been largely used for shipbuilding, 
and while we have heard of no instances of their 
failure in use, more than one instance of their extra- 
ordinary toughness has been observed. A steel ship, 
caught, at moorings in the Hooghly, by the pec 


cyclone which swept Over Calcutta in October, 1864, | 


had one of its plates started off at one end by another 
ship lying alongside. The latter ship, in forging ahead 
=a chafing against the first, worked the plate nearly 
off the side, tearing away the rivetting, and rolling the 
plate into a rough and irregular roll, as if it had been 
sheet lead. But this was not all. The jib-boom of 
another ship got across the deck of the steel-built 
vessel, and, as both were tossed in the fury of the gale, 
the steel bulwarks of the latter were completely battered 
down to the scuppers, and with every conceivable ir- 
regularity of the distorted surfaces. Although these 
steel plates never recovered their original form, they 
were bent back again without cracking, and, indeed, 
they showed almost the ductility of lead. 

It is a well-known property of all metals of which 
the particles crystallise after fusion, but in which the 
crystalline arrangement has been rolled out or ham- 
mered out into what we call grain or fibre, to return 
to the crystalline state upon the application of heat 
more or - approaching that of fusion. Bar iron, if 
overheated in the forge, becomes what is technically 
known as “ burnt,” not that the metal has been oxi- 
dised (except superficially, like all iron in the forge) 
but its fibre is gone, and it breaks short with a coarse 
crystalline fracture. Steel becomes “burnt” at a 


lower heat than iron, and, as is well known it there- | 


fore requires more care in its working. In other 
words, the presence of a greater proportion of com- 
bined carbon in steel than in wrought iron facilitates 
the formation of crystals at a lower temperature, not- 
withstanding that the absolute cohesion of the parti- 
eles in the mass is much greater in steel than in iron. 


In cases where the power and speed of stcel plate | 


mills are insufficient to roll out a plate at one heat, it 
has been put back in the fire in just the state in which 
it is most liable to irregular and excessive heating, 
and when, in case of overheating, but little working 
remains to be put into the plate to again develop the 
fibre, if indeed that be possible, after the metal is once 
“burnt.” With insufficient mill power, the case, of 
course, becomes all the worse with a heavy plate, and 
the steel plates which Messrs. Harland and Woolf re- 
moved from the Istrian were heavy plates, 10 ft. by 
3 ft. by gin. Unless these plates originally contained 
too much carbon when in the ingot—and this is a matter 
which may always be easily ascertained—we have no 
doubt that they were injured in the reheating furnace 
at the rolling mill. 

But in all cases there is a ready test for the finished 
steel plate. It should be sheared all around, and any 
part of the sheared strip should bend over double in 
the cold state, the inner sides of the bend coming flat 
home toeach other without cracking. All steel plates 
can be made to stand this test, and it should always 
be enforced. 
no doubt of sufficient fibre, and the plate may be fully 
depended upon for the severest use to which iron is 
ever applied. The omission of this essential test, on 
the part of the makers of the steel plates, which lately 
formed the subject of a trial in the Crown Court at 
Belfast, has caused whatever distrust—in any case 
temporary, because undéserved—may have arisen as 
to the strength and ductility of steel plates for ship- 
building. 


The boiler was condemned, and Mr. Adamson, | 


e | 


Where the metal withstands it, there is | 


the water. The new Bristol boats have, like others of 
| their class, three tiers of berths for nearly the whole 
length of their great lower cabins; a ladies’ saloon of 
arge size, and with some hundreds of berths on the 
jmain deck ; while in each boat the great saloon deck 
above has no less than 240 state-rooms, of which forty 
are furnished with bedsteads instead of berths, while 
‘the whole are furnished with the most luxurious fit- 
| tings. The great saloons, extending for nearly the 
| whole length of the boat and at a height of many feet 
|above the water, are, as in all boats of the same class, 
richly carpeted and provided with lounges, ¢é¢e-a-téfes, 
| tables, chairs, mirrors, books, &c., in great profusion 
jand undeniably of great elegance. ‘The saloon is 
lighted from the lofty roof by day, and by gas at 
night, the gasholders being on the hurricane deck, over 
everything. In winter, every part will be heated by 
steam. We should add that the timber hulls have four 
water-tight bulkheads, and are framed with great 
strength. 

The engines are of the usual American single- 
cylinder, overhead-beam type, and they are the largest 
of their kind ever made. The cylinder is 110 in. in 
diameter, and the stroke of piston is 12 ft. The 
steam is condensed in a surface condenser. The 
paddle-shafts are 22 in. in diameter, and the paddle- 
wheels are 40 ft. in diameter, with floats 12 ft. long. 
| Feathering floats are never, we believe, used in 

America. On the station for which these boats are 
intended they will often have to encounter ice in 
|harbour in the winter, and feathering floats are liable 
to be deranged by ice. 
| In most American boats for inland navigation the 
| boilers are upon the guards or sponsons, and this is 
ithe case with nearly all the boats running from New 
|York to Fall River, on which line 20 miles or so 
jare made upon the open Atlantic every day in the 
| year, except Sundays. But in the new boats for the 
| Bristol line the boilers, three in number, are placed 
|below, and the fires are to be maintained by the 
‘natural draught of the chimneys instead of by the fans 
or blowers commonly used on American boats. It is 
stated that “There has also been introduced a novel 
‘ and effective method of protection against harm to 
“ passengers, arising from any explosion of the steam 
‘ chimney, by placing that portion of the boiler within 
a casing of equal thickness and strength, extending 
upwards through the entire boat and communicating 
with the open air above, leaving a clear space 

“ between the two of about 18 in., which, being open at 

“ the top, affords a free circulation of air at all times, 

‘ and would ensure the harmless escape of the steam.” 
| We presume the boilers are not surrounded, in like 
| manner, with a safety casing, and it is very question- 
lable of how much good that around the steam drums 
| would be in case of an explosion there. The provision, 
| nevertheless, is a reasonable one. 

The boats are, it is stated, to make from 18 to 
|20 knots an hour, but this is altogether unlikely, as 
none of the boats on Long Island Sound are especially 
fast, and a single-cylinder engine, even of the size 
|mentioned, would not, with the intended pressure of 
steam, 20 lb., supplied from only three boilers, drive 
| so large a boat, drawing about 13 ft. of water, at so 
high a speed. 
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Divine Dresses.—The Admiralty have ordered for the use 
of the various dockyards a number of Rouquayrol and Denay- 
rouze’s diving-dresses. ‘They are found to afford more comfort 
to the diver than any other, and enable him to remain under 
water for unusually long periods. ‘ 

Tue Boxer CartripGe.—Colonel Boxer has published a 
very full and reassuring vindication of his cartridge, one of 
which by exploding lately came near being the death of Lord 
Bury. 

Sartixa.—The Siam, sailing ship, in au absence from Eng- 
and of ten months and five days, has sailed $2,672 miles. 





scriptions, of entrance-fees, each member having to pay an en- 
trance-fee varving from 15s. to 32. 10d. The expenditure in 
1865 was 49,172/., the heads under which it was distributed 
being, members out of employment, 14,076/.; sick members, 
13,7851. 14s. 9d.; superannuated members (members who are 
‘too old to gain the ordinary rate of wages at the trade” being 
allowed 7s. to 9s. a week each), 46342. 17s. 4d.; on the deaths 
of members and members’ wives, 4,887/.; and the sum of 
18002 among eighteen members who met with accidents 
and were unable to follow the trade. Then there isa benevolent 
fund, made up of a compulsory levy on every member. It should 
be here remarked that a member on ceasing, for any reason, to 
be a member loses all these benefits, except those who have re- 
ceived the injury money, and they are entitled to the benefits on 
paying 6d. a week. 

With respect to “trade purposes ” the secretary stated that 
the average annual payment for members out of work for the 
fifteen years the society had been in existence was 18,0002 On 
being questioned as to what pereentage of this money had gone 
through strikes or disputes, he said: ‘We have only had one 
dispute which you may call important in our trade since the 
commencement of the society, and that was in 1852. In the 
first six months of that year we expended 40,0007. on a lock- 
out; but it was not our fault we were out of employment; it 
was the fault of the employers who locked us out.” He added, 
on another question being put to him: ‘ We have not kept a 
separate account of the amount spent under this head; but, 
leaving that 40,0002. out, I should say it does not exceed 10 
per cent. as far as any strikes with our employers are con- 
cerned.” He then went on to describe the organisation and 
the government of the society. Each branch is managed by a 
committee, and there is an executive council, to which appeal 
is made against decisions of the branch committee. The 
executive is employed four evenings 1 week, and holds day 
meetings to hear these complaints. He considered that 
from two-thirds to three-fourths of the whole trade belonged to 
the union. At this point the Chairman (Sir William Earle) 
asked: ‘‘ Have the members of the association any objection to 
working with non-unionists? Is there any attempt at excluding 
workmen who are not members of the association from employ- 
ment?” ‘To which the witness replied: “ There is one thing 
very certain, namely, that we do not assist them into employ- 
ment. We do all we possibly can to get our own members into 
employment. If what we call a non-society man obtains a 
situation in a shop where our members are working we do not 
object to his working in the same shop, certainly, so long as hé is 
‘legal to the trade,’ as we say; we would not object to his 
working in the shop simply because he did not belong to the 
union.” The Chairman: “Would you make it more disagree- 
uble to him than it would be to a societyman? ‘There are such 
things, for example, as not. interfering with a man, but at the 
same time refusing to speak to him or hold intercourse with 
him.” Witness: “It will depend on circumstances; if the 
party had committed himself in some way in connexion with 
the trade, in all probability if he went into a shop we should 
put him ‘into Coventry.” The Chairman; ‘‘ That would 
be for his individual demerit; but my question was pointed to 
this—if he had only the demerit of not belonging to your society 
would you do so?” Witness: “In that case we would not.” 
Sir D. Gooch; ‘* There are a large number of men in every shop 
who are not unionists, are there not?” Witness: “ It depends 
on the locality.” Mr. Merivale: “ What is the meaning of your 
term ‘legal to the trade’ ?” Witness: ‘* We suppose that a man 
who has been five years at the trade, whether apprenticed or 
not, is capable of earning his livelihood at it, and has become a 
competent workman.” The Chairman: “ What has been the 
effect of the union upon wages and hours, in your opinion?” 
Witness: “To lower the hours of labour and to maintain a 
proper rate, or what we conceive to be a proper rate, of wages.” 
The Chairman; “ Are you of opinion that there has been an in- 
crease of wages by reason of the action of the union that would 
not have oceurred had the union not existed?” Witness: 
“ Decidedly so.” The Chairman: “ And, similarly, with 
regard tv the lowering of the number of hours ?” Witness: 
“Decidedly so.” Sir D. Gooch: “ What are the union 
hours now?” Witness: “It depends on the locality. In 
London, for instance, it is 58, hours per week. In 
Manchester and that district it is 574 hours per week; 
and in some parts about the north of England and some parts 
of Scotland it is 60 hours per week.” The Chairman: “ Is 
there any prohibition as to men working over hours?” Witness: 
“No, we have no rule to prevent any member from working 
over hours.” The Chairman: “ But, adopting a phrase which 
was used just now, do you either deprecate it or discountenance 
it?” Witness: “No, we would prefer that it was not done; 
but still we make no decided objection to it.” The Chairman: 
*‘ Have you any objection to piece-work?” Witness: ‘* Yes, we 
have a very decided objection to it, and endeavour to do away 
with it where we have the opportunity?” ‘The Chairman: 
“In what way do you make your objection known to the 
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workman who is inclined to take piece-work?” Witness: 
“That is made known to him through the committee of 
management of his branch, which I have ‘already referred 
to.” The Chairman: “ Does it lie only in words to the effect 
that the society object to piece-work, or is the man fined? Is 
there anything more than persuasion?” Witness: “ We have 
resorted to other steps. For instance, if a member will per- 
sist in doing so contrary to the wish of his fellow-members, 
we sometimes expel him from the society.” The Chairman: 
‘Ts there any rule in the society as to unskilled workmen being 
employed with machinery?” Witness: “No, not in the rules.” 
The Chairman: “ And no such rule in practice?” Witness: 
“ Where we possibly can we always like to get our own mem- 
bers to work the machines; but we do not, as a rule, take any 
action against the other parties working them.” He went on 
to state that the men were generally averse from strikes, and 
endeavoured to avoid them, thinking “matters ought to be 
settled in a different way,” and the different way was by send- 
ing deputations to the masters. On the question of piece-work, 
the Earl of Lichfield asked what objection there was to 
it, and the witness answered, “ To be candid with you, 
and that is the best way of dealing with the question, we 
believe that it has a tendency to injure the trade; that is 
to say, that by the introduction of piece-work and every 
one being allowed to use his own discretion in the matter, ulti- 
mately our wages would be brought down to something like the 
sweating system among the tailors; and so we endeavour to de- 
stroy the system wherever we. possibly can.” Sir D. Gooch 
asked, “‘ Have you found that piece-work does reduce wages?” 
to which the witness replied, “ Yes, certainly.” He went on to 
express, in answer to the Earl of Lichfield, other objections to 
jiece-work. ‘ We believe it is not altogether a proper system ; 
ut that the work in a great measure suffers, that it is not done 
in so finished and good a style as if it were done by day-work. 
Then, too, the wages of piece-work are generally settled 
by an expert workman; that is, the employers generally 
give a piece of new machinery, or whatever they want 
doing, into the hands of an expert workman, so that if 
he gets what may be considered a fair wage, those who 
are not such good hands come down to almost a starv- 
ation price.” In reply to Sir D. Gooch he said he had 
known instances of men on piece-work havlng to go witi less 
than what an ordinary day’s wages would have been, and such 
cases had occurred at the Royal Arsenal and other Government 
works. Mr. Merivale asked, “Is the rate of wages really and 
permanently lower where piece-work prevails than the rate 
of wages where piece-work does not prevail?” To which the 
witness replied, ‘“ No; in Manchester the wages are higher than 
in any other part of the district, and there piece-work exists to 
very considerable extent, though not so much as formerly.” 
And he added that the work, us a general rule, was, he thought, 
inferior. He hesitated to affirm this, however, and on questions 
by Mr. Thomas Hughes and the Earl of Lichfield, he said piece- 
work was carried out at the Royal Woolwich Arsenal, and there 
could be no question, generally speaking, about the work being 
well done. In some cases, he zaid, the Government “ were 
good employers.” ; 

On the question of rules, he said there were some bye-laws in 
addition to those printed for. general circulation, and these bye- 
laws are read to every candidate when he is admitted. They 
had relation to piece-work and obtaining situations for non- 
society men. ‘‘If,” he continued, “a member obtains a situa- 
tion for anon-society man, without the consent of the president 
or officer of his branch, he is liable to a fine of 5s.” . . 

** And we have a fine of 10s., and a fine of 20s., and exclusion to 
any member who is working piece-work and will not share the 
surplus money with those engaged on the work, and the phrase 
‘those engaged on the work’ does not apply simply to our own 
member, but to boys and to non-society men as well.” After 
the great strike or lock-out of 1852 the funds of the society 
fell to 30002. in hand, and 2000 members left out of 12,000. 
After that a levy of 6d. a week each man, in addition to the 
ordinary subscription, was made in order to realise a fund. 
There had been no strike since 1852 of any importance, but 
if there were to be, the soeiety would call on the members to 
subscribe a sovereign or half-sovereign, so that there was no 
fear of the fund going down. Mr. Hughes asked, “ It is very 
difficult for a strike to happen in yonr society, 1 believe? 
What measures have men to take, for example, before they can 
strike in your society?” ‘The witness answered: “ They have 
to represent their grievances to the committee of their branch. 
In a town where there is more than one branch there is what 
is called a district committee, composed of seven members from 
the different branches, or more in proportion to the number of 
branches in the district; and instead of the branch committee 
dealing with the question, the district committee deals with it, 
because there is a larger representation. For instance, here in 
London we have a district committee composed of twenty-fcur 
members, because we have twenty-four branches in the district, 
and when any dispute arises in the district, the whole of 
the twenty-four branches are represented, thereby bringing 
about a proper understanding in relation to the question at 
issue, and affording a better opportunity for arriving at a 
satisfactory conclusion.” Mr. Hughes: “But  suppos- 
ing that the men who wished to go out had got the 
consent of their branch in their own town, what else would they 
have to do?” Witness: * ‘Then they would require to get the 
consent of the district committee, and the approval of the 
executive council.” Mr. Hughes: “* Therefore, unless approved 
in the first place by the branches of their own town, and in the 
second place by the ceatral executive council, no members of 
your trade can strike?” Witness: “No, or at least they ought 
not to strike.” Mr. Hughes: “ That is to say, they would not 
be supported if they did?” Witness: ‘I would not take upon 
myself exactly to say that, because a great deal would depend 
upon the nature of the case. If some employer, for instance, 
went and said to his workmen, ‘ Your wages after to-morrow 
night will be reduced 3s. week,’ in all probability the men 
would leave there and then; in that case we would consider them 
entitled to the benefits of the society.” Mr. Hughes: “ But as 
the ordinary rule they would require to get first the consent of 
their own branch, and then that of the executive council?” 
Witness: ‘‘ Yes, where there was time.” Mr. Hughes: “ And 





upon the consent of the, executive council being given the men 

would go out, and get their allowance?” Wituess: “ Yes.” 
The farther examination of the witness ended for that 

occasion with some general questions on points already noticed. 








WATER-TIGHT COMPARTMENTS IN IRON 
SHIPS.* 


Mr. Barnes said he had no intention of writing a paper till 
a fortnight ago, and that as he had been very much pressed for 
time since, he had not been able to keep his promise; but he 
would make a few observations upon the subject which his paper, 
if written, would have been upon. There were several ways of 
writing a paper and making it clear; but if he had taken one 
example of an iron ship, and then another and another, he could 
only have given two or three examples, and that, perhaps, would 
not be so satisfactory as to give some development of general 
principles. There were three ways in which a ship might be, 
and, in fact, had been, divided into compartments. The common 
way was by means of transverse bulkheads; the second wa 
would be to divide the ship by vertical longitudinal bulkheads ; 
and another way was to divide it by water-tight decks, or hori- 
zontal bulkheads, as they might be called. Then came the 
question as to the safety of those compartments, or rather the 
safety of the ship, supposing one compartment became filled with 
water. There were two ways in which a ship might be unsafe 
from one of the compartments being filled. In the first place, 
she might go down and sink bodily in the water; in the other 
case, she might go over. In trying to get at some general prin- 
ciples, he tried first a ship of the common form, and he found 
that, supposing a ship to be divided into compartments by trans- 
verse bulkheads, and if any of the compartments filled with 
water, What took place was that the ship went down bodily in 
the water. The extent to which she sank could be easily found, 
whether the middle compartments were filled or the extreme 
compartments. It was an easy problem to find the sink in the 
water, or, in fact, the new water-line. But then another thing 
came in. Supposing a compartment became filled with water, 
it might be that the ship would sink down, but while sinking 
down would goover. As far as he had gone with ships of ordi- 
nary kind, he found that the metacentre always rose when a 
compartment was filled. He thought he should be able to show 
generally that a ship, even when filled, or when one of her com- 
partments was filled, would go down in the water, and not turn 
over, ‘This was a very important point, to be able to say that 
a ship would go down bodily, and not turn over, and he supposed 
that this would accord with general observation. As far as he 
had gone, the law was established that the metacentre was last 
in the ordinary load water-line. As to what might be in the 
compartment he left altogether out of the question, He sup- 
posed the compartment to be empty; but if there were 
things in it, the effect would be that the vessel would not 
go down quite so much. Mr. Barnes then illustrated en the 
black board a way in which, upon a compartment being filled, 
the metacentre would first descend to a very small extent, and 
then rise again, the ship being placed in a position in which she 
would be more stable than in her original position. He also 
showed another way in which the same effect would be produced, 
but stated that this would only be the case supposing the com- 
eer to be filled with water. He had uot yet. completed 
lis investigations as to what would happen if the compartment was 
not filled with water—a case which presented much more diffi- 
culty than the other. He was supposing that in each case the 
compartments were water-tight, so that there could be no com- 
munication between them. He could not go fully into the 
matter at present, because these things required a great deal of 
time, but it was satisfactory to know that in the circumstances 
he was supposing a ship woald go down and not over. The 
question as to how deep she would sink was a very easy one to 
deal with. 

Mr. Merrifield said there were one or two points in what Mr. 
Barnes had said which he did not quite understand, and which 
he should, therefore, like to have explained. The principal of 
these was that he did not understand how the metacentre 
should rise by the flooding of a single vertical compartment. 
The question of tie displacement was avery easy one. As far 
as he recollected, it was simply a question of subtracting the 
moment of the two stabilities, the moment of the vessel without 
the water, and of the vessel with the water. 

Mr. Barber (surveyor to the Board of Trade) said that Mr. 
Barnes's paper would be very valuable, not only in a theoretical, 
but in a practical point of view, if he would tell them at what 
height the decks should be placed, so as to ensure the safety 
of the vessel. At present there were no legislative enactments 
for compelling merchaut-vessels to bave water-tight bulk-heads. 
But most merchant-shipowners and builders so divided their 
ships that, in the event of any compartment failing, the ship 
would remain floating; and it would be a great service to them, 
as well as toothers, if Mr. Barnes could give them some rule or 
formula by which they might know, with some amount of cer- 
tainty, at what height they ought to place.the horizontal bulk- 
heads ; so that in the event of any compartments filling, the ship 
would be made safe. 

The Chairman said that he believed he happened to be the 
only person in H.M. navy whoever had carte blanche to do as 
he pleased with his ships, and he had fitted tive of H.M.’s ships 
with these bulkheads successfully.. (The Chairman described 
on the black board the way in which he haddone this) There 
was one other point he would like to mention. If they put 
any goods into a ship, and these goods could be placed in any- 
thing like packages that would bear the weight of any other por- 
tion of the cargo to be placed against them, and they were 
then covered with very rough canvas and then with brown 
paper, they would be perfectly impervious to any sea that.might 
come into the hold, and probably if the ship filled they would 
save the ship. In the Chinese junks all the holds were divided 
into tanks, and each merchant had a tank to himself in which 
he stowed his goods. These tanks were, hermetically sealed, 
and, consequently, if the water made a breech over the vessel or 
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the sea filled the bows, all the tauks were perfectly secure, and 
the vessel was not lost. 

Mr. Rawson said it seemed to him that Mr. Barnes was correct 
in his statement when he said that the metacentre rose. Sup- 
posing the half-breadth remained the same in both cases, and an 
additional weight to be placed in the vessel, it was evident that 
the water-line of that vessel would be ry ad raised, and at the 
same time the ceutre of buoyancy would be raised. The dimen- 
sions of the slip would show whether the metacentre would rise 
more than the centre of gravity, or whether it would rise the 
same. He thought there was no doubt about the centre of 
buoyancy being raised if there was an extra weight put in, and 
there was more displacement. 

Mr. Barnes replied to Mr. Merrifield’s question by means of a 
diagram on the black board. He also added that his view of 
water-tight decks was that if they could actually fill any com- 
partment with water, then there was no danger whatever. 
Supposing there was free water sufficient when the vessel went 
down, she would not go over as she sank, provided that the 
compartments were filled with water; but when the compart- 
ments contained only a small quantity of water, the case was 
very different. 

A vote of thanks was accorded to Mr. Barnes for the infor- 
mation which he had given the Institution. 








THE CABIN JOHN BRIDGE. 


Tre Washington Aqueduct, a work of which Quartermaster- 
General Montgomery C. Meigs is the chief engineer, was pro- 
jected and constructed between the years 1852 and 1859, for 
the purpose of supplying to Georgetown and Washington water 
taken from the river Potomac at a point about eleven miles 
above the lost-mentioned city. The aqueduct consists for the 
main part of its length of a masonry conduit 9 ft. in internal 
diameter, this conduit being carried, partly through tunnels, 
yartly through excavations, and partly on embankments and 
ars a length of 112; miles from the source of supply to a 
receiving reservoir, situated near the Potomac river, on the boun- 
dary of Maryland and Columbia, and thence to a distributing 
reservoir near Georgetown. From the latter reservoir a large 
iron main leads to Georgetown and thence to the Capitol, the 
total length of the aqueduct, including these mains, being 16} 
miles. ‘The fall of the inasonry conduit averages 9 in. per mile, 
and the aqueduct is capable of supplying to the town reservoir 
100,000,000 gallons per day. 

It has been the object in carrying out the work to avoid un- 
necessary expenditure by constructing all parts in as simple a 
manner as possible without regard to external display. ‘Thus 
the various water-gates and pipe-vaults have in most cases 
being arranged within the masonry embankments; and thus 
whilst the fittings are out of the reach of frost, much of the ex- 
pense which would have been incurred by the erection of gate- 
houses, &c., above ground has been saved. We shall, however, 
on a future occasion enter more minutely into the constructive 
details of the Washington Aqueduct, and shall for the present 
confine our attention to one of the principal works on the line of 
the conduit from the source of supply to the receiving reservoir; 
namely, the bridge over Cabin John creek—a creek which joins 
the river Potomac about seven miles above Washington, 

The Cabin John bridge, of which we give engravings on pages 
378 and 379, is a stone-arched bridge, of greater span than any 
other in existence, its clear span being 220 ft., or 20 ft. greater 
than that of the Grosvenor Bridge, at Chester. The arch is an 
arc of a circle of 134,2852 ft. radius, and its rise is 57.2624 ft. 
The general appearance of the bridge will be seen from the 
perspective view on 379, whilst on page 378, Fig. 1 is a side 
elevation; Fig. 2, a longitudinal section; Fig. 3, a sectional 
plan; Fig. 4, a transverse section through the eastern abutment 
(or that on the right-hand side of the engraving), taken partly 
through the springing of the arch; Fig. 5, an enlarged section 
of the cornice; Fig. 6, a transverse section through the crown 
of the arch; Fig. 7, an elevation of the western end of the 
bridge; and Fig. 8, a transverse section through the third re- 
lieving arch of the western abutment. 

The intrados of the arch is, as we have said, struck with a 
radius of 134.2852 ft., whilst the radius of the extrados is 
143.2695 ft., the depth of the voussoirs being 6 ft. 2 in. at the 
springings and 4 ft. 2 iu. at the crown. Outside the voussoirs 
is another series of arch stones, which make up the total thick- 
ness of the arch at the springings to 20 ft., this thickness dimi- 
nishing towards the crown, as shown in the figares. The width 
of the bridge on the face of the arch is 20 ft.4in. The abut- 
ments are formed by the solid rock on each side of the creek, 
the face of this rock being stepped down, as shown in Fig. 2, 
and the steps filled in with concrete on which the footings of the 
arch bed. The channel through which the water is conveyed 
consists of a conduit of circular section, 9 ft. in diameter inside 
and 9 in. thick, this conduit being imbedded in the masonry of 
the bridge, as shown in the sections. ‘The haunches and abut- 
ments of the bridge are lightened by relieving arches, these 
arches, of which there are five on the western and four on the 
eastern side, as shown in our engravings, extending through 
half the thickness of the bridge. 

The centreing on which the arch was constructed was sup- 
ported from temporary piers formed in the bed of the creek, as 
shown in Fig. 2, the vertical timbers bearing upon these piers, 
and the bracing connecting them carrying a series of struts 
radiating to the lines of timbers beneath the lagging boards. 
The key-stone was inserted in mid-winter, and the centres were 
not struck until some ten or twelve months later; and it may 
be remarked that at times the rise of temperature lifted the 
arch off the centreing. When the centreing was struck, careful 
observations were made to discover if any settlement took 
place; but none was noticed. 

The Cabin John bridge is altogether a bold work, and it 
was designed by Quartermaster-General Montgomery C. Meigs, 
who is, as we have stated, the engineer-in-chief to the Wash- 
ington Aqueduct, and to whom we are indebted for the drawings 
from which our illustrations have been prepared. ‘The assistant 
engineer on that division of the aqueduct to which the bridge 
belongs was Mr. Alfred L. Rives. 
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WASHINGTON AQUEDUCT; BRIDGE OVER CABIN JOHN CREEK, 220 Fr. SPAN. 
QUARTERMASTER-GENERAL MONTGOMERY C. MEIGS, ENGINEER. 
(For Description, see Page 377.) 





: i 
; nH 
il 


i) 


i 


Mi 
= 


} 
! 
i} 





’ 
14 
i 
{} 


| 
tt 





= 
N 

o 

f 

% 
Mh 





“fh Dy 


fi), 
fi 


ay 


} 
) 









































\\ 


Ny 








\\ 
i 
) 


Uf 


/] 
a . 
Y/) 


MMA 


S 


Py 
KZ 





























tj 


Ml 
Wil 
till 

i} 


RSA] sas § I a | )))\ 
SS IOS ASS | ANAM 


i il i 





Yi 


ty 
Yy 





ly 











Aprit 19, 1867.] ENGINEERING. 


WASHINGTON AQUEDUCT; BRIDGE OVER CABIN JOHN CREEK, 220 Fr. SPAN. 
QUARTERMASTER-GENERAL MONTGOMERY C. MEIGS, ENGINEER. 
ft For nots er see } Page 537. a 
MI wi Nl 
mw AE 
hg Nene “Gh ah 
alk ie j' 


| 


Hil 
1 
4 i}. 
4 | \\\ 
y | a\\ \ \ 
ait 4 ih ‘Wha ' TAN 
\ 


) m | Hi il 





AE 
Ey | 


i Hi i i! 
iN Mi 


\ ¢ 


\, 





380 


ENGINEERING. 


fAprin 19, 1867. 








————— 


THE INDUCED CURRENT. 


Georce STePHENSON’s sagacity, earnestness, and 
perseverance in maintaining the cause of the loco- 
motive engine against the gravest practical diffi- 
culties, and against the obstinate 
that critical period in its history, extending from 
the commencement of the works of the Stockton 
and Darlington Railway down to the great triumph, 
seven years afterwards, at Rainhill, have never 
uite sufficed for his biographer and _ eulogist, 

r. Smiles. According to that entertaining but 
often erroneous author, Stephenson was practically 
the inventor of the locomotive, and was the discoverer 
of the active property of the blast-pipe, the history of 
which has been the subject of so much wordy and mis- 
directed contention. Weare not about to enter upon 
the broader question of the invention of the locomo- 
tive, which, in its more or less practicable forms, was 
shared by Cugnot, Watt, Trevithick, Hedley, Hack- 
worth, and others, besides Stephenson, but we shall 
here show how entirely unfounded is Mr. Smiles’s 
persistent ascription of the discovery of the blast-pipe 
to his chosen hero. The question is one of recorded 
facts, not merely of unquestionable authenticity, but, 
in the more important cases, of very wide publicity 
years before Stephenson had seen or attempted to make 
a locomotive. Nor do these facts, while demolishing 
a pretence which Stephenson, living, would have never 
made, lessen the admiration which a true estimate of 
the achievements of the great north-country engineer 
must ever inspire. His sterling personal qnalities, his 
strong practical sense, his emineut faculty of selecting, 
combining, and adapting what was mechanically sound, 
and his ability and success in all that distinguishes the 
civil general—for there are generals in civil life as well 
as generals in war—would not be heightened by the 
fact, were it a fact, that he was also the inventor of 
the blast pipe. 

Although the practical application of the blast-pipe 
to the locomotive engine dates from 1805, when 
Trevithick worked his little single-cylinder engine on 
the tramway near Merthyr Tydvil, it may be as well to 
recal, here, one or two earlier instances in which the 
induced current of the steam-jet had been proposed, 
although there is no evidence of its corresponding 
actual use. ‘That the idea is of great antiquity is 
proved by the description by Hero, 200 B.c., of 
“A steam boiler from which a hot-air blast, or 
“hot air mixed with steam, blown into the 
* fire, and from which hot water flows ou the intro- 
** duction of cold.” See Hero’s Pneumatics, the Greek, 
Latin, and German editions of which formed part of 
the libraries of the philosophers and scientific amateurs 
of two and three centuries ago, and our own readers 
will find the text and illustrations in Mr. Bennet 
Wooderoft’s translation into English, 1851. Two of 
Hero’s drawings represent a jet of steam blowing 
directly upon the fire which heats the boiler, and, to 
quote from the text, “the vapour is generated from 
“the fire, and, if we pour a very small quantity of 
“water into the small chamber, we shall produce 
“more vapour, and the figure, blowing with great 
“violence, will heat the boiler still higher; just 
“as in the case of cauldrons exposed to fire we 
** see smoke ascending from the water.’ Steam, we 
are to bear in mind, was once comprehended by the 
general term “smoke.” The jet shown by Hero 
would, no doubt, urge a fire of burning coals in the 
same way as Thierry’s steam-jets, now so largely used 
in the locomotives of the Paris, Lyons, and Medi- 
terranean Railway, and, in a modified form, in numerous 
cases in England. 

In the year 1773, and again in 1792, one John 
Barber patented blast furnaces in which steam-jets 
were employed in conjunction with the blast. The 
second patent is pone ~ curious, and, during the dis- 
cussion at the Institution of Civil Engineers upon Mr. 
England’s paper upon Giffard’s Injector, Mr. Colburn 
laid Barber's specification upon the president’s desk. 
The ores and coal are put into the furnace, fire is “ ad- 
mitted,” and steam is injected “by a pipe or pipes, 
“‘ through an aperture or apertures made or left in the 
“hearth.” The pipes are made “not to project into 
“the furnace, but fall so far short as to carry a 
* quantity of atmospheric air in with it.” Coal gas is 
also proposed in conjunction with the blast for reducing 
the ores, The steam-jets, carrying in air with them, are 
identical in principle with the steam induced jets so 
often used since, for example, Mr. D. K. Clark’s jets ; 
and the identical steam-jets of Barber were repatented 
a few years ago, by Mr. A. M. Perkins, for assisting 
the blast in blast furnaces. What influence Barber’s 
patents (Nos. 1041 and 1928, old law), and his own 
efforts during at least nineteen years from 1773 to 
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1792, may have had in making known the practical 
uses of the induced current it is needless here to in- 
uire; for although there can hardly be a doubt that 
the idea was communicated, in one way or another, to 
hundreds of engineers and manufacturers, as well as to 
many men of science, we argue nothing from this 
robability with reference to the subsequent adoption 
“ Trevithick, who, no doubt, first discovered the 
properties of the steam blast by accident. How he 
discovered them was publicly recorded, nearly fifty-two 
years ago, by one of the ablest, most practical, and 
most popular men of science of his time, Davies Giddy, 
who afterwards took the name on his marriage with 
the heiress, Miss Gilbert, of Davies Giddy Gilbert. 
On the 6th August, 1805, Giddy wrote to William 
Nicholson (then editor of Nicholson’s Journal of 
Philosophy, a widely known and authoritative journal 
of science), describing his then recent observations 
upon Trevithick’s locomotive at Merthyr. The engine 
had a return-flue boiler, as may be seen from 
Trevithick’s original drawing in the Patent Museum 
at South Kensington; and Giddy, who was a man of 
the most accurate habits of observation wherever 
scientific apparatus or machinery was concerned, care- 
fully described how the waste steam was led into 
the rolled iron chimney, and at a point about 
one foot above its junction with the boiler. When 
the engine began to move, no smoke and no visible 
steam came from the chimney, and only a cloudy 
escape from the chimney followed the addition of 
fresh coal upon the firegrate. But there was smoke 
when the steam was shut off. Not only Giddy, 
but others, who were with him, looked into the 
fire-place and saw that the fire brightened at each puff 
of steam up the chimney, and they came to the very 
obvious conclusion that the draught was increased by 
this mode of escape of the waste steam. Giddy’s 
letter, detailing these facts, appears in Nicholson’s 
Journal of Philosophy, for September 1805, vol. xii., 
pp. 1 and 2, and we have reproduced the letter, 
verbatim, on page 359 of our present number. No 
one, after reading it, can for one moment doubt that 
all we now know of the phenomena of the steam 
blast was known then. And we have to consider not 
only the fact of the use of the blast-pipe in 1805—and 
it is immaterial to the present. inquiry whether it was 
the result of accident or experiment—but we are also 
to bear in mind the very wide publicity which followed 
the discovery. Trevithick himself may be supposed 
to have communicated it to many of his own pro- 
fessional friends, and his connexions and acquaintance 
were extensive both in Cornwall and in London. Far 
beyond this mode of communication, however, was 
the wide publicity which Giddy’s letter obtained in 
Nicholson’s Jourzal, a publicity which may be inferred 
not merely from its prominence in print, but from 
Nicholson’s well-known wide connexion among men of 
science and practical men in all parts of the kingdom 
and on the Continent. That the discovery was one of 
deep interest to Nicholson is proved by his having gone 
to the then heavy expense of a patent, in the follow- 
ing year, 1806, for a “steam blasting apparatus,” 
directly based upon the discovery announced in 
Giddy’s letter. His own Journal, vol. xii., p. 47, 
bears witness to his pursuit of the inquiry, and his 
patent specification was printed in the Repertory of 
Arts for 1807, vol. x., p. 171, second series. This 
specification shows some interesting applications of the 
steam-jet, and clearly describes its ra/ionale, referring 
to “the lateral action of fluids” as already made 
known by Venturi. In one application the steam was 
to draw in and carry forward water, in the manner of 
the drawing or sucking end of Giffard’s Injector. 

But far beyond the currency which Trevithick and 
Nicholson may have personally given to this discovery 
must have been that given by Giddy himself. He was 
one of the most eminent and, at the same time, most 
popular men of practical science of his day. As 
early as 1790, and when at the age of twenty-three, he 
was described as the “Cornish philosopher ;” he was 
next year elected a Fellow of the Royal Society ; in 
1793 he became a magistrate in Cornwall; and in 
1804 he was returned member for Helstone, and in 
1806 for Bodmin, and he represented the last-named 
borough in the House of Commons for twenty-six 
years. He was especially the representative of the 
scientific interests of his time, and was almost always 
to be found on all parliamentary committees, charged 
with inquiries into scientific and financial questions. 
He was chairman of the committee — the rebuild- 
ing of London-bridge, and it was to his intervention 
that the proposed width of the bridge was increased 
from 46 ft. to 56 ft. He greatly aided in the pas- 
sage of the Plymouth Breakwater Bill, and he was 
on the committee for the revision of weights and 





measures. In the height also of his parliamentary 
career, he examined into and made a most important 
and authoritative report upon the working economy of 
the Cornish pumping-engines, a report which, pre- 
served in the Library of the Institution of Civil Engi- 
neers, is still frequently consulted. Giddy’s public 
position—and in 1828 he became President of the Royal 
Society—and his eminent predilection for everything 
connected with practical science, together aflord a 
good key to the wide and influential publicity he must 
have personally given, beyond his published letter of 
1805, to the remarkable discovery which he, with 
others, had witnessed upon the foot-plate of Trevi- 
thick’s first locomotive. He was a prolific writer and 
a fluent speaker, and it has been said of him that “he 
* possessed great memory and powers of quotation 
“and anecdote; his conversation being a continued 
* stream of learning and philosophy, adapted with ex- 
“ cellent taste to the capacity of his auditory, and 
* enlivened with anecdotes to which the most listless 
* could not but listen and learn.” 

Can it then be doubted for a moment, that with a 
clear and most circumstantial explanation of an actual 
locomotive blast-pipe, written by such a man, and pub- 
lished in a leading scientific publication of the day, 
and with all his own, his friend Nicholson’s, and his 
friend Trevithick’s opportunities for, and incentives to, 
personal communication upon the subject, the pheno- 
mena of the blast-pipe became most widely “ned 
between the years 1805 and 1814, at which last date 
George Stephenson first tried his hand at locomotive 
building? ‘The evidence is irresistible, and we can 
only conclude that the blast-pipe then became kn own, 
at least to steam engineers, in nearly all parts of the 
kingdom, in much the same manner as any new dis- 
covery, if announced by Mr. Fairbairn, Mr. Scott 
Russell, or other eminent man of science, in our own 
columns, would become known, especially as the pub- 
lication would be aided by the extensive opportunities 
of private communication which such men always 
possess. 

But the case is even more complete. Trevithick 
was applied to in 1809 by Mr. Blackett, of Newcastle, 
to make a locomotive for the Wylam tramway, and in 
1811 one of his engines was actually sent to New- 
castle. This was the first locomotive which George 
Stephenson ever saw. No particulars of its construc- 
tion are preserved, nor was the engine put to actual 
use as a locomotive ; but it is quite likely that it was 
similar in plan to the Merthyr TPydvil engine of 1805. 
This probability is strengthened by the fact that Mr. 
Blackett’s colliery viewer, William Hedley, constructed, 
in 1813 and 1814, two locomotives—the second one 
believed to be the Puffing Billy, now in the Patent 
Museum at South Kensington, and in which he 
adopted Trevithick’s return-flue boiler and the steam 
blast in the chimney. In a letter written in 1854 by 
Mr. Samuel Smiles, to a descendant of Mr. Blackett, and 
of which letter an extract is affixed to the Puffing 
Billy at South Kensington, that gentleman remarks, 
nominally referring to Christopher Blackett, but really 
to Hedley, that “the sufficiency of the smooth wheel 
‘and smooth rail for traction and the steam blast into 
“the chimney were the most important improvements 
“effected by him. The latter, of great importance 
“and value, has been credited to others, Mr. 
“ Blackett’s name never having been mentioned in 
“connexion with the discovery, from all that I can 
ascertain.” Hedley’s first engines were keenly 
watched by Stephenson. 

In his own engines, beginning in 1814, Stephenson 
adopted a boiler and chimney far less likely to realise 
any advantage from the blast than Trevithick’s and 
Hedley’s engines had done. Instead of the return- 
flue boiler and small chimney 12in. in diameter, 
Stephenson adopted a short single flue, 20 in. to 22 in. 
in diameter, right through his boiler, with a chimney 
of the same disproportionate size at the front. The blast 
could not, as present practice sufficiently proves, work 
successfully in such a huge chimney, and if it did, it 
would necessarily carry a great deal of the fuel with it, 
from the firegrate through the large short flue and up the 
chimney. Stephenson took out two patents, one in 
February, 1815, the other in September, 1816, and 
although he was careful to secure to himself much that, 
notwitistanding its appearance of ingenuity, was really 
worthless for all practical purposes, he made no men- 
tion of the blast-pipe, Mr. Smiles’s assigned date of 
the invention being 1815. 

It will be observed that the dispute originally re- 
ferred to the Liverpool and Manchester competing 
engines of 1829 now relates to Mr. Smiles’s claim for 
Stephenson in 1815. 

As for the contracted blast-pipe employed in later 
engines, it is claimed by Goldsworthy Gurney ; but its 





aon 


rf oor eS we Ree te 66 


_. 


=~ 


Aprit 19, 1867.] 


ENGINEERING 


381 








practical application to railway locomotives rests, in- 
contestably, with ‘Timothy Hackworth, who employed 
itin his Royal George of 1827, and it was not until after 
its appearance on the Manchester and Liverpool line, 
jn 1829, in Hackworth’s Sanspareil that Stephenson 
adopted it, his Lancashire Witch, an engine made not 
many months before the Rocket, having had a bellows 
blast, which failed to answer its purpose. 

It is unnecessary to add a single word to show that 
the blast-pipe was never iuvented or discovered by 
Stephenson. 





THE DEPTH OF SHIPS.* 

Ir is not without hesitation that I venture to address, to a 
meeting of gentlemen eminent both for their science and expe- 
rience, the following observations on the depth of ships. 

The conclusions at which I have arrived do not agree with the 
ordinary traditions of naval construction. I designedly make 
use of the term ¢raditions instead of , because, notwith- 
standing perserving search, [ have been unable to find in any 
treatise, memoir, or paper whatever any law or principle for the 
determination of the depth, in relation to the other dimensions, 
of asbip. Now in the conditions both of tension and compres- 
sion caused by change of form, depth is the most important 
element of rigidity which a ship, considered as a girder, can 

resent, to counteract changes of form in a vertical direction.t 

he breadth has the same effect on horizontal bending strains. 

The advantages of depth, viewed in relation to the structural 
strength of the hull, are so marked that it is worth while to see 
how far it may be increased without the vessel’s losing its good 
qualities as aship. Depth has also another advantage, that of 
raising the deck well above the water level. It is by carrying 
away projecting features on the deck, and by tearing off the 
hatches or coverings of openings left for passage or ventilation 
that the sea finds its wav inside a ship, putting out the engine 
fires and endangering her flotation. The higher the ship is, the less 
thedeck is exposed to be swamped by shipping seas. There are 
two things which save the deck from destruction: the first, that it 
is in general only the crest of the wave which gets inboard, and 
that thus the quantity of water which is shipped varies in- 
versely with the height of the deck above water; secondly, 
and it is this which has the greatest effect in keeping the ship 
free, there is the tendency of the ship to rise to the waves, and 
this tendency is in an inverse ratio to its heaviness. I call the 
heaviness of asbip its weight divided by its volume. Now the 
way to diminish the heaviness of a ship is to increase the ratio 
of its volume to its weight. 

If a ship's displacement be 1009 cubic metres forward, and 
1000 aft, and its volume be 4000 cubic metres, of which 2000 
only are immersed, a sea, which can come on board, must exert, 
in lifting the ship, before it can do so, an effort which will vary 
directly at this height, until it shall have reached the limit of 
complete immersion of the ship. At that moment the effort of 
immersion will be equal to 2,000,000 kilogrammes, multiplied 
by the height of the wave which floods the ship, measured from 
the load-water line, and then the ship will emerge with con- 
siderable violence. ‘This leads to the inference that the height 
of ships out of the water tends to diminish the danger of shipping 
asea, and may even go so far as to get rid of this risk com- 
pletely. It remains to be seen whether freeboard (that is to 
say, the depth of a ship) can be increas: d without diminishing 
its nautical qualities. : 

The quality of a ship which takes precedence of all others is 
stability.. Does this depend on the height of a ship out of 
water? The stability of a ship depends on certain relations 
of the form and dimensions of the immersed portion of the 
hull, and on the situation of its centre of gravity. Stability of 
form is not unfrequently distinguished from stability of weight ; 
but in reality these two sources of stability are inseparable, see- 
ing that they form the two parts of a couple which tends to 
right the ship against any couple applied to upset it, or made it 
heel. The effect of heeling is yenerally to increase the surface 
of the water-section, and invariably to raise the centre of weight, 
s0 that the heeling tendency is always more or less counteracted 
by the tendency of the action of gravity to bring the centres of 
figure and of weight into the same vertical line. In the caleu- 
lations of stability, the form and dimensions of the hull are only 
of importance, so far as they are, or may become, immersed. 
In so far as any portion of the topside, which is out of reach of 
immersion, has no effect, either statical or dynamical, on the 
centre of gravity, it does not affect the stability. In other words, 
if the part of the ship, which is always out of water, and re- 
mains so at the greatest angles of inclination, had no weight, its 
form and its height would have no influence on the behaviour of 
the vessel. It is, therefore, only the relative weight of the 
upper works, and its dynamical action, that need be considered. 
I propose to simplify the treatment of the question by confining 
myself to examining it with reference to the requirements of 
Transatlantic packets. q , 

The Transatlantic steampacket is a vessel built for steaming 
at all draughts from light to load. At first, that is to say, 
at its launching draught, and later, when its engine is on 
board, but no coals or cargo, its centres of weight and of figure 
must lie exactly in one and the same vertical line; and this pro- 
perty must hold throughout all its variations of lading, both with 
coal and cargo. Stability is just as necessary to it at its light 
as its load immersion. The vessel must be in equilibrium in 
both conditions, to this extent, that the weights and their 
moments taken with reference both to the centre of weight and 

to the centre of gravity, should be equal, or should approach 
as nearly as possible to equality. 

The addition to the light displacement of the coal and mer- 
chantable cargo should produce no change in its nautical pro- 
perties, except an increase of immersion; and if the vessel is 
well constructed, that will not produce any marked effect on its 








* Paper read at the Institution of Naval Architects, April 11, by 
M. Eugene Flachat. 

+ The square of the depth enters into the formula of resistance 
to a bending couple acting in a vertical plane. 





periodic tire of rolling or pitching. Lightening the draught 
tends to diminish the righting couple, owing to the rise of the 
centre of gravity due to the consumption of coal, and the in- 
crease of the moments of the top weights tends to increase the 
amplitude and duration of the rolling period, but these effects 
are restricted within narrow limits if the ship has been well 
designed. 

Within the belt comprised between the light and load lines 
due to the consumption of coal on the passage, apart from cargo, 
the water-line is practically unaltered in form amidships, and 
undergoes no serious variation forward or aft, and thus the 
moment of inertia of the plane of floatation undergoes no 
marked change. It undoubtedly happens sometimes that a 
vessel has not sufficient stability of form, that is to say, that the 
surface and moment of inertia of the water section diminish too 
rapidly as the vessel lightens, and that the centre of gravity 
rises. If then the vessel heels, it takes a permanent list, 
whether the heeling may have been due to the effect of wind or 
to some slight inequality of lading, or whether the rise of the 
centre of gravity may have produced indifferent equilibrium, 
with reference to its weights; but this is a defect of design 
easily remedied, for the stability may be measured, at all stages 
of immersion, like a weight in the scales. In the present day 
an error in the stability of a ship is unpardonable on the part of 
the designer; but we must still expect that for a very long time 
the want of instruction of mariners will endanger the stability 
of merchantmen by bad distribution of the cargo. 

The Transatlantic packet differs notably from the freight- 
carrier, because its light and load displacements differ but little. 
The weight of coal and cargo together make up but one-third or 
one-quarter of the displacement. - Moreover, the spaces in which 
these weights are to be placed are settled beforehand, and their 
influence on the rolling and pitching can be completely measured 
There need therefore be no error; and we may say that, with 
regard to its qualities asa sea-boat, a Transatlantic packet ought 
to have no element left uncertain; for the mathematical con- 
ditions of its design are to be absolute and simple, inasmuch as 
all the formule on which they depend are directly reducible to 
equations of form, of weight, and of moments, 

Nevertheless, if a practice has arisen by virtue of which vessels 
are built so as to incur risk of destruction at sea for want of 
sufficient freeboard, there must be some reasonable cause for 
this practice. It cannot be assumed that the reasons why vessels 
are usually low in the water are particular to each ship. For 
some of them, doubtless, one reason may be the objection to re- 
ceive the whole force of a wave against the bow, and another, the 
effect of the wind on the huil. Even so, the first object is 
doubtful. It is difficult to determine whether more work is lost 
in steaming ahead with part of the deck under water, or in rising 
to the wave and cutting through its ridge. At any rate, these 
considerations do not apply to Transatlantic packets. For these 
vessels, it is important that the deck should be kept as comfort- 
able as possible, especially in rough weather, when the passengers 
suffer most below. Now this involves two postulates—easy 
rolling and a high deck. These two conditions, far from being 
contradictory, agree, for this reason, that the moment of the 
topweiglit increases the period of rolling, at the same time that 
it diminishes its amplitude. We are thus led to assume that the 
want of depth in ships is due to the traditions of wooden ship- 
building. 1t is a consequence of the use of timber that its scant- 
ling, and consequently its weight in the topsides and upper 
decks, differs but little from the scantling and weight of the im- 
mersed portion of the hull, and this consideration assigns a hint 
to the ratio of freeboard to draught. Without sume such 
limiting ratio, if the topsides were tuo heavy for the under-water 
works, it would be necessary to ballast the ship before launching 
her. This consideration explains all the peculiarities of wood- 
built ships. It accounts for the variation of breadth of beam in 
ships of war, whica depends on the number and height of the 
fighting decks. It accounts equally for the low freeboard of 
merchantmen, which, in case of their finding no cargo at their 
ports of call, would be obliged to ballast heavily, if their top- 
sides were out of proportion to their light displacement. 

But this motive, which, in wooden shipbuilding, so emphati- 
cally limits the depth of ships, has far less importance when 
the ship is iron built. It is much easicr to obtain the requisite 
strength in iron than in wood, and this strength increases with 
the better quality of the iron. It is easier to obtain a rigid 
truss with wrought iron than with cast iron, and with steel than 
with wrought iron, so that we may obtain the same strengths 
with less weights, by using the stronger materials. Now if 
this be true as a general axiom, it holds a portion when the re- 
sisting material can be distributed over the structure, so as 
exactly to meet the distribution of the forces both in direction 
and in amount. Of this character is the girder, whose mate- 
rial is chiefly massed at top and bottom, because the central 
portion has but little work todo. So also is the hollow pillar: 
its material being arranged so as to increase the diameter, in- 
creases the ratio of breadth to length, and thus allows a heavier 
weight to be borne at the same height, or an equal weight at a 
greater height. In designing the upper works of a ship, it is 
easy so to contrive the distribution ot inaterial, as to obtaim the 
greatest possible strength of structure at a whole, and, seeing 
that the height enters by its square into the formule of resist- 
ance, the weight of the upper works will admit of a diminution, 
not in a direct ratio, to the increase of height, but in a certain 
relation to it, as the depth increases. These remarks show that 
the depth ot iron ships, and consequently their freeboard, might 

much increased, without any proportional increase in the 
weight of the upper works, and without any change in the form 
of displacement. 

Finally, we may conclude that the depth of ships, as regards 
freeboard, is in general insufficient, as it exposes the deck too 
much to the sea; that as regards structural streng+h, the in- 
crease of depth is advantageous; that as regards ease in a sea- 
way, increased freeboard is an element of comfort and safety ; 
that by the use of iron in construction, the depth can be in- 
creased without interfering with the sailing qualities or speed of 
the ship, because it affects the weights ouly, or rather the posi- 
tions ot the weights in relation to the form of the ship, without 
affecting the form ; and, lastly, that the insufficient depth gene- 
rally given to ships is due to the traditions of wooden ship- 
building. 





THE CERE VIADUCT. 


Tue fine viaduct which forms the subject of our illustration, 
on page 382, crosses the valley of the Cere, near the village of 
Ribeyres, and it is situated between the Rouget and Capelle- 
Viescamps stations, on the line of railway between Figeac 
and Aurillac, a line which forms a portion of the cextral 
network of the Paris and Orleans Railway. The viaduct, 
which carries the rails at a height of 181 ft. Gin. above the 
level of the water in the Cere, consists of five spans of lattice 
girders supported by masonry abutments and by piers formed of 
clusters of cast-iron columns rising from bases of masonry. 
Fhe three central spans are of 164 ft. each, and of the two 
other spans, that on the one side is. 145 ft., and that on the 
other 139 ft. The dimensions just given are, in the case of the 
central spans, the measurements from centre to centre of piers; 
and in the case of the side spans, the distances from the centres 
of the side piers to the ends of the girders; and the totai length 
of the latter is therefore 776 ft. ‘The length of each abutment 
is 118 ft.; the total length of the viaduct, including abutments, 
being thus 1012 ft. Lach of the abutments is lightened by 
three arches in masonry. 

The width of the viaduct between the hand-rails is 14 ft. 9 in., 
and it carries a single line of-rails. The superstructure consists, 
as we have said, of lattice girders, there being two of these 
placed as shown in our engraving, with the cross girders above 
them. ach of the piers consists of a cluster of eight cast-iron 
columns united by cross bracing, and fixed to the top of a 
brickwork base of elliptical shape. Each pier measures 16 ft. 5 in. 
by 8 ft. 24 in. from centre to centre of columns at the level of 
the capping, and the columns are disposed at such an inclination 
that their centre lines, if produced upwards, would all meet at 
a point 123 ft. 1}in. above the level of the capping, or 102 ft. 
4 in. above the level of the rails. The side columns of each pier 
have thus a batter in the direction of the line of the viaduct of 
1 in 30, and the end columns a transverse batter of 1 in 15; 
and as all the piers are of the same size at the top, the dimen- 
sions of each at the bottom varies with the height. The brick- 
work bases of the piers have also their sides built at such in- 
clinations that they form portions of a cone the apex of which 
would be at the point of junction of the centre lines of the 
columns before mentioned. 

The erection of the viaduct was conducted in the same bold 
manner that was adopted at Fribourg, the girders being put 
together on one of the abutments and then hauled forward until 
the overhanging ends were over the base of the first pier. ‘The pro- 
jecting portion of the girder was then used as the jib of a gigantic 
crane, and by hoisting gear placed at its end the portions of the 
pier were successively raised into their places. Whena pier was 
thus completed, ‘the girders were again hauled forward until the 
projecting end arrived over the base of the next pier, and so on. 
fhe overhanging ends of the girders were in all cases supported 
by temporary braces extending from them over a strong frame 
erected on them over the pier last completed, and thence down 
again to the girders at a point some distance behind the frame. 
The rate at which the girders were hauled forward varied from 
8 to 12 metres, or from about 26 to 40 ft., per hour, and to pre- 
vent the piers from being canted by the frictional thrust exerted 
by the girders as they passed over them, the windlasses by which 
the hauling forward was performed were mounted on the girders 
and advanced with them; and the hauling cables were fixed to 
the piers, so that the latter received a pull from the cables equal 
to the frictional thrust exerted by the girders. The foundations 
of the viaduct were commenced in June, 1863, and the erection 
of the girders in May, 1865; and by October of the latter year 
a connexion hud been formed between the twoabutments. The 
averagé time occupied in completing each span (girder and pier) 
was 24 days. 

When the superstructure was completed, it was tested by the 
application of a load of 4000 kilogrammes per metre, or about 
8000 lb. per yard ran; and under this test the central piers 
were compressed 3 miliimetres. or about jin. At the same 
time the central span was deflected 15 millimetres, or 2 1n., and 
the two spans on each side of it 12 millimetres, or nearly 4 in. 

The total cost of the Cere viaduct was 34,1792, this sum 
being made up of 23,572/. for ironwork and woodwork, and 
10,6077, tor masonry, &e. The cost was thus 111.31/. per 
metre run of the viaduct, and 3.492. per square metre of the 
elevational area contained between the upper part of the super- 
structure and the surface of the ground. ‘The cost of the super- 
structure alone, without piers or abutments, was 60/. 10s, per 
metre run, this cost being made up of 56l. for ironwork, and 
4/1. 10s. for woodwork, Each of the main piers coutains 
71 tons 13 cwt. of cast and 51 tons 10 cwt. of wrought iron, and 
the cost per metre in height of the iron portion of the pier was 
811. 12s. 6d. 

The viaduct was constructed under the direction of M. Déglin, 
engineer-in-chief of the Ponts et Chaussées, and engineer-in- 
chief of the southern part of the Reseau-Central, and of M. Ber- 
toux, the acting engineer; the design being that of M. Wiltielin 
Nordling, who is the engineer-in-chief of the northern part of 
the Reseau Central, and who also had charge of the work in the 
shops of the contractors, Messrs. Parent, Schaken, Caillet, and 
Co, and Messrs. J. F. Cail and Co. 








Arrica.—Dr. Livingstone’s last expedition inland, from 
Pemba or Kinday harbour, disclosed frequent trunks of silicified 
wood, a sure indication of coal underneath, and pieces of it 
were met with in the sands of the rivers. 

Great Horets.—The Lendall House, at St. Louis, Missouri, 
U.S., said to be the largest hotel in the world at the time it 
was built, five or six years ago, has been burnt by fire; 400 
people were staying in the house, but all escaped. A large 
hotel in New York, the Lafarge House, has been burnt. It 
was rebuilt about thirteen years ago upon the site of « hotel of 
the same name, size, and construction, which, already furnished 
throughout, burnt down the night before it was to have been 
publicly opened. ; ! 

GisRALTAr.—A correspondent of the Z'imes pertinently asks 
why revolving turrets, the only means of protecting guns and 
their crews, have not been adopted at Gibraltar, aud also what 
has become of the Gibraltar submarine cable. 
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THE RIVER CERE, PARIS AND ORLEANS RAILWAY. 


M. WILHELM NORDLING, ENGINEER. 
(For Description, see preceding Page.) 
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THE MONITOR QUESTION. 

In the face of the certainty of the adoption of 
monitors, as an important part of our fighting fleet, a 
contemporary last week gave us a lengthy dissertation 
attempting to prove, not merely that they were less 
powerful than they are well known to be, but that 
they are even unfit for the essential purposes of naval 
warfare. Unlike most of the naval and military articles 
from the same source, this one appears to have ema- 
nated from a well-known artillerist. 

The argument of our contemporary may be sum- 
marised as follows: He alleges that attempts have 
lately been made by one of Captain Ericsson’s agents, 
or ardent admirers, to force upon the nation the 
adoption of the monitor system; that persons so 
offending must obviously act a part which our con- 
temporary says he will not attempt to characterise, but 
which nevertheless he does characterise by asserting that 
the degenerate persons aforesaid either make rash 
statements from interested motives, or else because 
they are totally ignorant of the subject on which they 
undertake to dictate. Against the heresies thus pro- 
mulgated our contemporary states he writes and will 
continue to write until some evidence far more 
conclusive than any which has yet been adduced 
shall have been afforded to show, first, that monitors 
are suitable for the conditions under which our fleets 
must be employed ; and, second, that the success which 
has attended the Americans in their endeavours to 
produce an ironclad fleet is so great as to render it 
advisable that we should adopt their system. Finally, 
our contemporary addresses himself to the task of 
demolishing the arguments which have been used by 
ourselves and others in support of the monitor system. 
And what do our readers suppose are the noble 
dialectic canons by which this feat is to be performed P 
That such monitors as the Dictator and others draw 
too much water for harbour defence, though, how it 
can befal that a vessel with any given thickness of 
armour can draw less water when the armoured side 
rises 12 or 14 ft. above the water than when it only 
rises 18 or 20in. we are not informed; that monitors 
are admitted to be unsuitable for cruising purposes, 
though by whom so admitted we are not told, and 
although Commodore Rodgers, Captain Fox, and other 
leading American officers who have had most to do 
with them say exactly the reverse; and that laminated 
armour does not stand punching so well as solid—a 
truth known to all the world, and the reverse of which 





no one, so far as we are aware, has ever asserted. 
Then various well-known experiments on the penetra- 
tion of shot are recited, which simply prove nothing 
either way; and the conclusion is deduced that 
although a round shot from the American 15in. gun 
pierced a 6in. solid plate backed with 18 in. of oak, 
and would consequently be able to pierce the strongest 
of our existing ironclads, yet that this gun must 
nevertheless be inferior to our own 104 in. gun, which 
was able to pierce an 8 in. plate with 18 in. of backing. 
Even if this were so, would that constitute any 
ground of objection against the monitor system ? 
But it has not been deemed necessary by this 
candid artilleryman to mention the rather material 
fact that the great penetrating power of the 104 in. 
gun in the experiment referred to was obtained, not 
from the superior efficacy of the gun itself, but from 
the use of the Palliser projectile. With common balls 
no such results were produced; and to make experi- 
ments comparable which are intended to illustrate the 
comparative penetrating powers of different guns, the 
same kind of projectile should manifestly be used in 
each. We all know that in the case of ordinary cast- 
iron shot the energy is expended in producing two 
distinct effects—piercing the plate to a greater or less 
depth, and breaking the shot up; and that even where 
steel shot is used, although the shot is not broken, it is 
distorted, and made hot, implying that a part of the 
energy has been lost in producing these effects. With 
the Palliser shot, on the contrary, the penetration even 
of very thick plates may be effected without these 
causes of loss seme brought into operation, the bow 
of the shot cleaving the iron in much the same way as 
the bow of aship cleaves the water ; and as there is thus 
less of the total. energy expended upon the shot itself 
or the piece it punches, there is more of it left. to accom- 
plish the penetration of the plate, and the effect is tanta- 
mount, so far as the power of penetration is concerned, 
to the employment of a larger gun. . All this our didactic 
artilleryman must either have known or not known. 
If he did not know it, is such a person a reliable 
guide? If he did know it, and not only concealed it, 
but rested a material part of his argument upon the 
opposite presumption, is not his intelligence cleared 
only at the expense of his ingenuousness? It may in- 
deed be maintained that a rifled gun is necessary to 
the use of the Palliser projectile, that the American 
guns are smooth bore, and that there is no evidence 
to show that cast-iron guns could be rifled with safety. 
3ut we have the obvious alternative that we can 
rifle the projectile as weil as the gun—just as an arrow 
is rifled by winding a spiral feather round ‘it. The 
dynamic value of a fiat of powder burnt in one of 
the great American guns, it is well known, is greater 
than in the best Euglish guns—a circumstance gene- 
rally imputed to the large capacity of the bore 
relatively with the powder burnt, which permits 
the larger expansive employment of the gases. ‘Lhe 
initial pressure of the powder gas is less in the Ameri- 
can gun than in the English, from the less load per 
square inch of area of bore which the ball imposes. 
The bursting or damaging action: is therefore less, 
while the dynamic value is_ greater — precisely the 
effects which we wish to produce, as our object is not 
to burst the gun, but to propel the shot. It has 
already been explained in these pages how we may, by 
the aid of piston shot and other devices, best expend 
the energy of a projectile in producing penetration of 
armour or other intended effects. Heretofore the diffi- 
culty has been how to impart the requisite amount of 
energy to the shot, and two systems for doing this 
have been propounded—the English high - pressure 
system, with which it is almost impossible to avoid 
bursting the gun, even when of wrought. iron, and 
the American low-pressure system, in which the want 
of pressure is compensated by increased area of bore, 
and by which cast-iron guns may be used with com- 
parative safety. Of course, there is nothing to pre- 
vent the American principle from being produced in 
wrought iron as well as in cast; and no one would 
contend that the wrought iron would -not be better. 
But whereas we have adopted.a system which has 
already brought us up to the limit of our best mate- 
rials, the Americans have adopted a system which, 
while realising greater dynamic power, has not yet 
brought them to the limit:of their worst.. It is almost 
an insult to our intelligence to ask us which. system is 
to.be preferred. Does any engineer justify such over- 
straining of an engineering structure that, after a 
limited service, it almost necessarily gives way? And 
if this is not necessary or proper in bridges, or 
machines, or engines, whereby does it become neces- 
sary or proper‘in artillery? The very fact that such 
a result is produced_by one system, and is avoided in 
another, is of itself a sufficient condemnation of the 





system so offending, and is also a confutation of the 
futile advocate who is rash enough to commend it. 
We need not, however, waste more time in sweeping 
away the cobwebs which our contemporary has spun 
around this question, but shall enter, without further 
preamble, upon the broad issue which divides us. We 
maintain that all our existing ironclads are too weak. 
Already it is known that the size of some of them has 
been extended to inconvenient dimensions, and in our 
later ships, consequently, the great length of our ori- 
ginal ironclads has been reduced with the view of con- 
ferring the necessary mobility for the proper working 
of the guns. In the Bellerophon—the strongest of 
our ironclads yet afloat—the thickness of the armour 
is 6in., backed with 10 in. of teak ; but we know that 
Palliser shot and shell have been - projected with the 
10$ in. gun through Sin. of armour and 18 in. of 
backing ; and we know that the largest American guns 
are able to burn twice the quantity of powder with 
which this effect was produced, and with a dynamic 
efficacy of 200,000 foot-pounds per pound of powder ; 
whereas, in our English guns, the efficacy is only 
175,000 foot-pounds. We further know that on the 
American system there is no visible limit to the 
power of guus, or, with the aid of piston shot, to the 
amount of penetration; and although the growth in 
the power of guus may be expected to be gradual, yet 
the knowledge that it is possib/e, and will naturally 
supervene, should lead us to construct our next iron- 
clads with such a margin of superfluous strength that, 
unlike those either now built or upon the stocks, it 
will not be found, against the time they are finished, 
that they are practically useless, the intermediate in- 
crease in the power of guns having outrun the strength 
of the armour on which reliance was had for protection. 
Again and again has this folly been committed. If a 
new gun is invented, or a more piercing projectile in- 
troduced, it is obviously within the option of any 
existing ship of war to discard her old guns and shot 
in favour of those which are more powerful. But how 
can we discard the armour in favour of thicker and 
stronger, which the hull would be unable to sustain, 
without involving the necessity of discarding the ship 
altogether? Are ships of war such inexpensive things 
as to be thus played with? or is it immaterial—per- 
haps on the eve of a great naval war, or after our iron- 
clads have been taken into action—that the discovery 
should be made that their armour is wholly ineffectual 
in resisting shot, from some increase in the power of 
the gun’employed by the enemy beyond that which 
was expected? On these points we have always 
maintained, and do now maintain, that the only 
wisdom lies in leaving xo room for doubt ; and hence 
we have counselled that, if we are to have ironclads at 
all, we ought at once to adopt such a thickness of 
armour that, viewing the probable progression of tlie 
next ten years by the light of the past, our ironclads, 
at the end of that time, will not have been rendered 
useless, even by the superior power of gun then intro- 
duced, and, at all events, will be comparatively exempt 
from the risks of present surprises. The only known 
means of obtaining this margin of extra strength to 
guarantee safety is by the adoption of the monitor 
principle of construction, where concentration both of 
guns and of armour is carried to its greatest possible 
Jength, where the area of the target is made a mini- 
mum, and where the weight of armour, which, in our 
ships, is spread in a thin sheet over a high side, is 
collected into a very thick belt covering a very low 
side. Increased strength is thus obtained without in- 
creased weight, or without the introduction of such 
enormous dimensions as would involve other evils. 
Such, then, are the views which, we have humbly 
ventured to submit to public consideration. Our con- 
temporary dissents from them, and not only condemns 
them, but asserts that those who are capable of advo- 
cating such doctrines are either ignorant or interested. 
He maintains the sufficiency of our present weak and 
overstrained system of armour and guns, and alleges 
* that no other nations are so much ahead of us as to 
** make it advisable we should abandon our own views 
“ and adopt theirs.” In other words, our own system 
of tall and thinly plated broadside vessels is preferable 
to the American system of low and thickly plated 
monitor vessels in capability to stand the brunt of 
naval encounter; and hereupon issue is joined. We 
are glad that our .contemporary has announced his in- 
tention to continue to write upon this subject until all 
doubts respecting it have been cleared up. Contro- 
versy is the very thing now required ; for opinions re- 
semble ships in this, that if they are unsound they 
cannot bear the shock of argument, but are speedily 
sent to the bottom. The challenge which has been 
thrown out to us to defend our positions we here 
formally accept, and we do not doubt that we shall 
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be able to continue the combat with a persistency at 
least equai to that promised by our opponent. If we 
are without the lights afforded by a real duel between 
a monitor and a broadside, our readers may be at least 
the spectators of a combat upon paper, by which all the 
material points in this controversy will; no doubt, be 
brought out. 
war which are unable to face an enterprising enemy 
employing the best known resources, contribute to our 
maritime strength or security ; that armour which is 
easily penetrable is useful to war ships and is not in- 
jurious ; that thin armour is stronger than thick, and 
that small and overstrained guns are more powerful 
than large and unstrained ones, burning larger charges, 


and with a greater dynamic efficacy per pound of 


powder burnt, then will our contemporary be able to 
convince the public that our broadside vessels are 
better than monitors of the American type—and not 
till then. 


Here we might fairly leave this question. But we 


think it right to refer for a moment to some points of 


insinuation imported into the article under notice, 
and which we shall deal with without the least dis- 
guise or circumlocution. Our artilleryman alleges 
that attempts have been made by one of Captain Erics- 
son’s agents, or ardent admirers, to press upon us the 
adoption of monitors, and that such aatae could 
only be the result of ignorance or of interested motives. 
No one who has attended to the course of the monitor 
discussion can have the least difficulty in discerning 
that the person thus stigmatized for his ignorance or 
venality is Mr. Bourne, who has been the most pro- 
minent advocate of the monitor system all through, 
and who has pressed it so earnestly upon public 
attention. Now, whether Mr. Bourne—who cer- 
tainly recognised throughout Europe and America as an 
authority competent to deal with questions of this kind 
—should be regarded by this anonymous artilleryman 
as a very ignorant and benighted person appears to us 
to be really so immaterial a point as not to be worthy 
of the least attention. But when this anonymous 
censor proceeds to insinuate that Mr. Bourne in the 
course he has taken on this question has been governed 
by interested motives to which he has subordinated his 
real convictions, our artilleryman makes a charge 
which we do not hesitate in characterising as 
the mere reflex of his own sordid imagination. Mr. 
Bourne informed us, in his speech at the Institution of 
Civil Engineers, that why he came to advocate the 
monitor system so decidedly as he has done was be- 
cause the perception of its superior qualities was 
pressed upon him by the investigations he had to make 
respecting ships of war in the preparation of his work 
on the screw-propeller now in course of publication. 
The question appeared to him to be of so much national 
importance that he felt it incumbent upon him, he said, 
to press upon the Government and the public the re- 
sult of his discoveries—a duty, certainly, which in so 
momentous an affair one of the recognised leaders of 
engineering opinion could not properly ignore. Ac- 
cordingly, when, eighteen months ago, the Government 
seemed disposed to proceed with the construction of 
turret vessels, Mr. Bourne, believing that the talents 
and great experience of Ericsson would afford valuable 
aid towards the accomplishments of this task, took 
an opportunity, in writing to Ericsson, to inquire 
how far he would be disposed to give the Govern. 
ment the benefit of his information or co- 
operation, should such be desired ; and Ericsson, 
with the greatest liberality, and without the least 
motive or expectation of personal benefit, ex- 
pressed himself—perhaps in some measure in deference 
to Mr. Bourne’s wish—as willing to give any aid in 
his power. Now, we do not suppose that any one 
would maintain that, if Eriesson were a mere manufac- 
turer of monitors, it would be improper in him, after 
their success had been demonstrated in America, and 
the market had been stocked there, to endeavour to 
vend his wares in this country or in any other. We 
are not aware that any one imputes it as a fault to 
Messrs. Penn, or Maudslay, or Napier, that they take 
or endeavour to get orders for their engines in foreign 
countries; nor do we imagine it would be imputed as 
a fault to any of those gentlemen if they had made, or 
supposed they had made, an important improvement in 
their machinery, that they or their agents abroad should 
assert the reality of such improvement. Now, what 
would have been unimpeachable in them would 
have surely been equally blameless in Ericsson, or 
those representing him. It so happens, however, 
that Ericsson has more of the artist than of the 
tradesman in his nature, and commercial considera- 
tions occupy with him only a_ subordinate place. 
We suppose the same rule holds in the case 
of Mr. Bourne, as it is within our knowledge that 


is 


And if it can be shown that ships of 





although more than a year has elapsed since he sug-| Fletcher, the locomotive superintendent, contradicts 


gested to the Admiralty the acquisition of Ericsson’s 
counsel—a suggestion at the time unfortunately re- 
jected — no similar offer has been made to other 
Governments, although an agent anxious only for the 
sale of his wares would have offered them indifferently 
to all, nor would any one dream of censuring the pro- 
ceeding. In all this, we think, Mr. Bourne has been 
much too fastidious, the more especially as probably 
nothing would more effectually promote the introduc- 
tion of the system ifitto our own navy—which was the 
primary motive for his intervention—than its previous 
introduction into the navies of our neighbours. How- 
ever, up to the present time, the fact is as we have 
stated, and the nature of the assistance which, at Mr. 
Bourne’s solicitation, Ericsson was willing to have 
rendered to the Admiralty will be seen by the sub- 
joined letter recapitulating the main points of the 
communication, and which has been furnished to us 
with the permission to make what use of it we please : 
“W. Romarng, Esq., Assistant-Secretary, Admiralty. 

“ Sir,—I have communicated to Captain Ericsson, in New 
York, the reply with which you honoured me, on the 13th April, 
to my letter of 3ist January, and in which you state that their 
lordships are not prepared to accept the proposal which I was 
authorised by Captain Ericsson to make, that he would be happy 
to afford them the advantage of his services in regard to the 
construction of turret vessels. 

“In now notifying to you Captain Ericsson’s acquiescence in 
this decision, I may be permitted to express my regret that 
their lordships have not been able to render available for the 
public interests the talents and experience of one of the most 
remarkable men of the present age, and whose assent to my 
proposal that he should give the Admiralty the benefit of his 
information I thought it a matter of some importance to have 
obtained, especially as he was willing to have acted without 
emolument or conditions, both his reputation and his wealth 
rendering him independent of such considerativ1s. 

“| have the honour to be, Kc., 
“ London, May 30, 1866, J. Bourse.” 
What more need be said ? 


THE ENGINE-DRIVERS’ STRIKE. 

Tue North-Eastern engine-drivers gave a month 
notice of leaving on the 22nd of March, to be acted 
upon unless ten hours was recognised as their day’s 
work, 7s. their day’s pay, eight hours their day’s over- 
time, with time and a half on Sunday, and unless a 
shed-day was allowed once a week, besides other con- 
ditions, one of which was that promotion should follow 
regular and prescribed periods of service. Uponacon- 
ference with the directorsthe men withdrew theirnotices, 
on the understanding that their requests as to hours 
and overtime, as to pay, and as to the shed-day were 
granted, the point of regular promotion according to 
service having been yielded by the men. 

Upwards of ‘one thousand and, it is even reported, 
as many as fifteen hundred of the drivers and firemen 
have now struck because the shed-day has been with- 
held. A number of the men have been summoned for 
breach of contract, and a hearing has taken place at 
Darlington. Noone can read the evidence without 
coming to the conclusion that the railway authorities 
have acted disingenuously, if not crookedly. According 
to the reported statement of their own counsel at the 
hearing, “‘ Great dissatisfaction had existed among the 
“ engine-drivers on the railway, aud the chief cause was 
“that they could not have a ‘shed-day,’ which means 
“that they could not have one day during the week 
* on which they could remain in shed for the purpose 
‘of cleaning and packing the engine. This the di- 


‘rectors at first declined to grant, and the men sent | 
‘in their month’s notice to leave as required by the | 


‘rules under which they were bound. Upon the 
‘men doing this, the directors made certain con- 


‘cessions, among which one was that the men should | 


‘have a shed-day. The men were satisfied, and they 


‘ withdrew their notice and continued work until the | 
‘10th of April inst., when a man named Scrafton, | 
already done his day’s work, having | 
his | 


who had 
‘ finished at 10 o’clock, applied to Mr. Bell for 

shed-day. Itmust be here stated that there 
‘more men in the Darlington district than there 

engines, and on this man, Scrafton, finishing his 
day’s work, the engine was despatched to the 
scene of an accident by a fresh engineman and 
stoker. There was in consequence no engine for 
him to clean, and on this account it was refused him. 
‘Upon this the whole of the engine-drivers left their 
work. Mr. Richardson eontended that, if Serafton 
had any difference with the company, it was no 
‘reason why the other men should have left their 
work without notice.” 

The company thus rest their case against the men 
they have summoned upon the ground that, although 
the shed-day had been withheld in a single case, it had 
not been withheld in their own cases. But Mr. 


are 
are 


the company’s counsel, saying that when the men with- 
drew their notices after the meeting on the 28th ef 
March, “‘he stipulated that they should have no shed- 
“day.” But he says, on the 4th inst. he visited Dar- 
lington, and “ promised them a shed-day as heretofore, 
“ provided they kept their engines in order.” Then, 
again, if he is correctly reported, he adds, “ he would 
* never allow a shed-day as long as he had power !” 

Such self-contradiction as this is naturally enough to 
arouse the spirit of any men, and fully explains the 
following resolutions passed at a meeting of the London 
drivers held at the Metropolitan Music Hall on Sunday 
evening last : 

1. That the vacillating and oppressive conduct of the direc- 
tors and officials of the North-Eastern Railway Company justi- 
fies the engine-drivers and firemen in refusing any longer to 
submit to it. 

2. That this meeting sympathises with the men on the 
North-Eastern in their present struggle, and pledges itself to 
give them every moral and material aid during the contest. 

3. That a deputation be appointed to wait upon the Presi- 
dent of the Board of Trade to represent the grievance under 
which the North-Eastern men are suffering, and desire legisla- 
tive arbitration between them and their directors. 

The men, however, who have struck have clearly 
placed themselves in the wrong, by not giving the 
notices which, by their agreements with the railway 
company, they were bound to give, or, at the very 
least, waiting till the expiration of their notices of 
March 22nd, viz., on Monday next. In point of law, 
of which the men, no doubt, understand but little, 
their notices became null and void the moment they 
were withdrawn. The men, too, will have seen by 
this time that the North-Eastern Company are 
finding little or no difficulty in getting fairly competent 
drivers—not from other railways, but from <lliieaien 
steamboats, and even from the farm-yards — all of 
whom are rapidly learning the road and the habits 
of their engines. The directors have passed resolu- 
tions strongly in favour of the men who have re- 
mained at their posts, and they are confident of re- 
plaeing the whole of the 1500 men, if there be as 
many, now out. The issue shows, perhaps, how little 
skill is required to drive a good engine, and it takes, not 
skill, but carefulness—and there is much difference 
between the two—to keep it in good order. 


INSTITUTION OF CIVIL ENGINEERS. 


We no, in the name of all that is fair and 
honourable in journalism, against the unauthorised and 
scandalous publication in a contemporary, on Friday 
last, of a private and confidential document, involving 
the honour of a member of council of the Institution 


of Civil Engineers. Into the merits of the case put 
forth in that document we do not enter. No evidence 
upon either side, nor even the accusation and reply, 
has been (rightly) made public, or communicated to the 
members of the Institution in general or other meeting, 
and the case is still under investigation. It was ori- 
ginally brought before the Institution in a most im- 
proper manner by a member of council, whose duty it 
was to have first laid it, in due form, before his associ- 
ates in council. The general body of members, how- 
| ever, decided not to enter upon it, but referred it back 
| to the council, and they have made a report which has 
| been submitted at a special meeting, at which the 
;members adopted a resolution that all the papers be 
jlaid before them and acted upon at an adjourned 
meeting. On the day before the special meet- 
ing, on Wednesday week, the member against whom 
the accusation is made sent a copy of it, with 
his answers, to certain members of the Institution, 
ach copy marked “private and _ confidential.” 
This was sent, no doubt, in expectation that the meet- 
ing would enter upon the details of the charges, but 
these were scrupulously avoided. One member has 
felt himself justified, however, in communicating his 
copy to the conductor of a journal which might have 
been expected to pay some regard to common fairness 
between man and man, if not for the honour of the 
| Institution of Civil Engineers, and the consequence is 
| that we have this private and confidential docu- 
| ment in print, while the charge remains to be still 
| further adjudicated upon. That the charges and re- 
plies would have become public in the ordinary course 
depended upon the fresh lich which the production 
of all the papers was to afford, and upon the further 
action of a special meeting. Mr. Robert Mallet’s 
name (and he is a Member of the Institution) appears 
as a regular contributor to the journal in which this 
publication was made, and we presume he will lose no 
time in clearing himself of all suspicion of so gross a 
breach of confidence. The conductor of ENGINEERING 
| is as ready as any journalist can be to avail himself of 











Apri 19, 1867.] 


ENGINEERING. 


385 








everything of interest to the profession, suitable for 
publication ; but on receiving, as a Member of the In- 
stitution, the document in question, on the evening of 
Tuesday week, and after making himself acquainted 
with its contents, he locked it within his safe, where it 
still remains, as something which he had no right to 
make use of in any manner, while to have sent it 
broadcast to the four quarters of the globe would 
have earned for his journal and himself the indignation 
of every high-minded member of our profession, and 
indeed, of every right-thinking man knowing the con- 
fidential nature of the communication, and the present 
incomplete stage of the inquiry to which it relates. 








BOLTS FOR SUDDEN STRAINS. 

Mason PAatxiser has made a series of simple and 
most conclusive experiments upon the form of armour 
plate bolts, showing results which but few engineers 
would have been prepared to believe. Where the dia- 
meter of the body of tle bolt is equal to or greater 
than that of the outside of the screw-thread (and this 
is almost universally the case with screw bolts), the re- 
sistance to a sudden longitudinal strain is far less than 
where the body of the bolt is reduced in diameter to a 
little less than that of the bottom of the thread. In 
other words, the removal of a considerable quantity of 
iron from the bolt greatly increases its strength. 
Major Palliser has arranged a very neat portable 
apparatus with which the experiment may be performed 
within any ordinary apartment. A light iron tripod is 
made, and an iron rod of more than twice the dia- 
meter of the bolt to be tried hangs from the centre 
down to within a few inches of the floor. The 
upper end of the bolt to be tried is considerably 
enlarged in diameter as compared with the remain- 
ing portion, so that it shall not break ¢here in any 
case, and this portion, which has a screw-thread cut 
upon it, is screwed into the lower end of the central 
rod already described. A 28 lb. weight, with a hole 
through its centre, so as to slide upon the ‘central 
rod, is then put on, and a steel nut is screwed 
upon the lower threaded portion of the bolt to be 
tried. ‘The test consists in seeing how many blows 
of the weight, sliding down the whole height of the 
central rod, are necessary to break the bolt. In the 
experiment which Major Palliser made in our office, 
the bolts were 2in. in diameter over the thread, and 
about 2}in. long between the screwed portions. 
Where the full diameter, over the thread, was main- 
tained along the body of the bolt, two falls of the 
weight broke it short off in the bottom of the first 
thread from the body, or the last thread made in cutting 
the screw; but where the body of the bolt (in all other 
respects of the same quality of iron, size, and work- 
manship) was diminished to little more than } in. dia- 
meter Hoc the screwed portions, one-half of the 
former section of iron being thus removed, the bolt 
bore ¢ex blows of the same weight, and then broke in 
the body, after stretching ? in. in an original length of 
2iin. The same general results have been observed 
in experiments upon bolts of various and larger sizes. 
Their importance, as bearing upon the proper form of 
armour-plate bolts, is very great; and the subject is 
embodied in a paper read py Major Palliser at the 
late meeting of the Institution of Naval Architects, 
and which will be found upon another page. 


LOCOMOTIVE-ENGINE DRIVING. 

THERE are amongst our working population probably 

a large number of men who might, by a system of 
special training, be soon made available as locomotive- 
engine drivers; but it is equally probable that the 
number of really first-class drivers who could be thus, 
as it were, manufactured within a moderate time would 
be extremely limited. To be a really first-class railway 
engine-driver, a man must possess many qualifications. 
He must have a good constitution, so as to be able to 
stand exposure in all weather; he must be a man of 
strong nerves, self-reliant, cool in time of danger, and 
rompt to act in cases of emergency ; he must possess 
Pabite of careful observation, so that he may soon be 
able to discover if anything is wrong with his engine, 
and may be able to determine accurately his position 
on the line at times when, from darkness or fogs, but 
few land-marks can be noted; and he must be a tem- 
erate man, and must be at all times ready to exert 
himself to promote the interests of his employers. 
Some of these qualifications are natural to many men ; 
but others are only acquired after long training. Of 
course some men will learn quicker than others; but, 
as a rule, it requires many years’ experience before a 
man obtains that complete knowledge of how to act 
under all the circumstances: that may arise, and that 
thorough acquaintance with all the local peculiarities 








of the line on which he is employed, which help to con- 
stitute a first-class driver. 

It would, of course, be impossible by the study of any 
amount of written instructions on the art of engine- 
driving, however complete or detailed they might be, 
to compensate for the absence of that practical ex- 
perience which we have just mentioned as being so 
essential ; but at the present time, when, in conse- 
quence of strikes, so many comparative amateurs are 
trying their hands as railway-drivers, it may, neverthe- 
less, be useful, that we should note down some of the 
principal points to which the attention of a man in 
charge of a locomotive engine should be directed. In 
doing this it will, perhaps, be best if we first consider 
the general routine of an engine-driver’s day. 

On coming into the engine-shed in the morning, 
about an hour or an hour and a half before the start- 
ing time of the train which he is booked to run, he 
will, as a rule, find that steam has been got up in his 
engine by the shedman appointed for the purpose; 
and his first duty will be, after signing his name 
in the appearance book to take a general look 
round his engine, and, assisted by his fireman, to see 
to the proper lubrication of all working parts, trim- 
ming of lamps, &c. In doing this he should be care- 
fulto note that all split pins, cotters, check-nuts, &c., 
are in place, and should ascertain whether any repairs, 
which fre may have reported as being necessary at 
the termination of his last trip, have been effected. 
These matters having been attended to, he will next 
have to take his engine to the coaling-stage, to obtain 
a supply of fuel and water, unless, indeed, this has 
been already done by the shedman; and he will then 
be ready to start to take his train. 

On his arrival at the station from which his train 
has to be taken, he should have a clear fire, the 
water in the boiler at a proper level, steam well up 
to the working pressure, and, in fact, everything 
ready for a fair start, not forgetting the head and 
side lamps, if the absence of daylight should render 
them necessary. For the coupling up of the engine 
to the train tie fireman is generally held responsible, 
and he should be careful that it is performed in a 
proper manner, the screw coupling being tightened 
sufliciently to prevent any unpleasant motion being 
imparted to the train, and the side chains being pro- 
perly connected. On lines where a signal cord leading 
from the guard’s van is in use, it will also be the 
fireman’s duty to see that this cord is attached to the 
signal gong or whistle. 

In starting, the engine should be placed in full gear, 
and the regulator opened oaieiie. especial care 
being taken to avoid making the driving wheels slip. 
In all cases when the rails are “ greasy” either from 
rain or other causes, sand should be applied at once, 
so that no time may be lost in getting away. This is 
particularly important in working trains making fre- 
quent stoppages, as in such cases there is but little 
chance of making up the half or even quarter minutes 
easily lost in starting from stations, even if it were 
desirable to do so. Once fairly started, the regulator 
should be fully opened, and the reversing lever 
* notched up ” according to the power the engine is 
required to exert; and, excepting where the speed of 
the train has to be very materially reduced, as in pass- 
ing through some stations, junctions, &c., the rate of 
working should be regulated by the reversing lever 
alone, the regulator not being interfered with. As far 
as possible, also, a steady speed should be maintained 
throughout, both up hill and down hill, except, of course, 
at such places as we have just mentioned, where a 
slackening of speed is specially required. 

We have stated that the regulator should be kept 
full open, and the power exerted governed by altering 
the position of the reversing lever, and we have said 
this on the assumption that the engine is in good 
order. If, however, the slide-valves or pistons are 
blowing through, or the engine “ knocking” through 
wear in the driving axle-boxes, or if the boiler is 

riming, either from being dirty, or from the water- 
evel being too high, it will be advisable to partially 
throttle the steam by the regulator, the reversing lever 
being put further over, so that the steam is admitted 
during a larger portion of each stroke. Under these cir- 
cumstances the engine will, of course, not work so eco- 
nomically as if the pistons and valves, &c., were in good 
order, and a shorter cut-off were employed; but the 
throtling of the steam by the regulator will reduce the 
pressure at which it is supplied to the engine, and 
consequently lessen the leakage past the valves and 
pistons ; and as the cut-off in the cylinders is delayed, 
the pressure on the pistons will be more equaible 
throughout the stroke, and the intensity of the blow 
occurring at the commencement of each stroke will be 
reduced. (To be continued.) 





SCREW-PROPELLER FASTENINGS. 


Tue Sandon Graving Docks, at Liverpool, are in a 
great measure an infirmary for the steam fleet hailing 
from the Mersey. A journal of the cases treated there 
for even one year would form a valuable treatise on 
practical marine engineering. Although much of the 
work there is done openly, and can be seen by passers- 
by, yet there is seldom any publicat ion of what is 
doing. We think it worth while mentioning two ex- 
amples of the failure of propeller fastenings which 
have been treated there just now. One, a propeller 
with four blades, 16 ft. in diameter, on a 124 in. shaft, 
is now lying on the quay wall. It has made several long 
voyages, and after the last voyage was brought in 
loose on the shaft. It had been fixed by a cotter at 
the afier end of the boss ; the cotter hole is 6 in. by 
lf in., and a driving feather is sunk into the shaft at 
the fore end of the boss. The feather is 7 in. long, 
and the seat in the boss is about 3 in. wide, sunk 7 in. 
into the boss at the edge. This feather has been 
originally about 23 in. by 14 in. When the vessel was 
docked, there was no vestige of the cotter to be seen, 
but of the feather there was one half in the shaft, and 
the other in the propeller boss; it had been sheared 
fair across the entire section of the feather, without 
any distortion in either of the halves. The sheared 
section is about 7 in. by 2}in. It would appear at 
first sight that the feather had never been solid; but 
the fact of its having driven the propeller some 20,000 
miles argues against that supposition. 

There are other instances of propeller - driving 
feathers having been sheared across in the same way, 
and the halves, but little injured, being found in their 
places. 

The second case which we think it proper to refer 
to is that of another ocean steamer with a four-bladed 
screw on a shaft a little smaller than that above men- 
tioned. There was nothing left in this case of either 
the cotter or the driving feather ; but the remarkable 
feature is this, the propeller became loose at sea, and 
the steamer was eleven days under canvas, but when 
some days’ sail from land, a sea struck the propeller 
and fixed it on the shaft, so that it impeded the sailing 
of the ship. The engineers got steam up and steamed 
into Liverpool with the propeller fixed as the sea had 
done it for them, and when examined in dock it re- 
quired more than the usual amount of forcing to get 
the propeller off the shaft. We record this as the 
only instance we have known of a loose propeller 
having been fixed in such a manner when cotter and 
feather were both gone. 

So many examples of propellers getting loose having 
occurred, it is now becoming the general practice to 
seat large propellers on two feathers at right angles to 
each other. 





THE PATENT OFFICE. 

Tue visitors to the free library of the Great Seal 
Patent Office, in Chancery-lane (and we note paran- 
thetically that in the extent and value of its contents 
it is the finest library of science and the arts in the 
whole world), are at last provided with an excellent 
although highly elevated readiug-room, which has 
been raised upon the walls of the old building. This 
room, just opened to the public, is of good size and 
height, is admirably lighted, and is even tastefully and 
elegantly decorated. Its defects are, that it is only 
approachable by a lofty staircase, and that it is too 
small for the great and increasing collection of books 
and specifications. Portions of the old library are, 
however, to be retained for the examination of speci- 
fications ; but the great tunnel, heretofore called the 
library, is, we believe, to become the sale-room for 
specifications. It is singular, unless because of its 
past inconveniences, how few persons comparatively 
consult this library, as @ library, and beyond visits for 
searches relating to patents. It is free to all, with- 
out introduction of any kind, and the assistants are 
ready and most obliging to visitors. 


Mr. Fairutz’s EnGines.—Captain Tyler will inspect the 
Neath and Brecon Railway early next week, and will probably 
attend a trial of Mr. Fairlie’s large four-cylinder double bogie 
engines now working on that unopened fea, on Wednesday 
next. 

Farau Botter Exrrostoy.—On Wednesday week a boiler 
exploded at North Wheal Crofty mine, Cornwall, and a man 
was killed on the spot. The engine was at work for the first 
time after it had been repaired, 

Tue “Caprain.”—The Coles turret ship, Captain, building 
at Messrs. Laird Brothers, at Birkenhead, will have a poop and 
a forecastle, connected by a hurricane deck extending over the 
turrets, and of a width nearly equal to their diameter. She 
will measure 4272 tons, 
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A sHorT time ago we noticed (vide page 3 of the present 
volume) the establishment of a railway ferry over the Detroit 
river, at Detroit, for the purpose of making a connexion between 
the Great Western Railway of Canada, on the eastern, and the 
Michigan Central and the Detroit and Milwaukee railroads on the 
western side of that river; and we are now, through the kind- 
ness of Mr. George Lowe Reid, the engineer of the first-men- 
tioned line, enabled to give, on the present and opposite pages, 
engravings, showing the construction of this ferry-boat, as well 
as that of the slip docks at which she is loaded and unloaded. The 
positions of the docks or stations between which the boat plies is 
shown in Fig. 4, the dock of the Great Western Railway, on the 
eastern side of the river, being distant 1 mile 700 yards from that 
of the Michigan Central Company, and 800 yards from that of 
Detroit and Milwaukee Railroad. The Great Western Railway 
of Canada is laid to a gauge of 5ft. Gin., and the American 
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lines on the opposite side to a gauge of 4 ft. 84 in. ; but the evils 
of this break of gauge are now being remedied by the laying of 
a third rail along the whole length of the Great Western line; 
and the landing-stages, as well as the deck of the ferry-boat 
itself, are laid with the mixed gauge. 

The general appearance and arrangement of the boat will be 
seen from the elevation, Fig. 5, and from the longitudinal and 
transverse sections, Figs. 6 and 7, respectively. The deck is, 
as usual on American river steamers, carried out laterally on 
sponsons, far beyond the hull of the vessel, and it is roofed over 
for the main part of its length by an upper or hurricane deck 
supported by trussed beams, as shown in Fig. 7. Down the 
centre of the main deck are laid the two lines of rails on which 
the “cars” are run, and it is intended to lay a third line be- 
tween these, for use when less than eight wagons have to be 
taken over. ‘The principal dimensions are as follows: 
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Length between upright 
» over all 


Beam of hull ea Se we 


» over guards <b eee 
Depth of hold above floor frames 
Draught when light oo 


- loaded 


Immersion per inch at light water-line 42,000 Ib. 
The displacement of boat ready for service is 1250 tons, as 


follows: 


Iron hull ... eee ove 
Deck frame and joiner work 
Engines and boilers 

Fuel . ove 


tons. 

600 

1 1250 tons. 
50 
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The frames are 5} in. x 3in., and are placed 18in. apart. 
The floors are 22 in., tapering to 15in. ag the bilge, and the 
keel is 8in.x8in. The uprights are 4 in, x7 in. at the head by 
24 in. at the foot, and each terminates in a rudder-shoe, 
6in,.x16in. The centre keelson is 18 in. x24in., and the 
sister keelson 16in.x18in. The plating is uniformly in. 
thick, double rivetted; and there are six transverse bulkheads 
of in, plates, besides a longitudinal bulkhead amidships, 
which divides the vessel for a length of 100 ft. into two com- 
partments, and is composed of ,', in. plates strengthened at top 
and bottom by 4in. angle trons, The rudders are each 
6 ft. 3 in. x 9 ft. 8 in., framed in one piece; the rudder-shafe is 
6 in. in diameter, and the plating is 4 in. thick, rivetted through 
and through. ‘The car trunk is 24{t. wide by 17 ft. high in the 
clear, and its roof extends over the guards, enclosing on the 
main deck the engine-rooms and offices of the ship, and, above, 
the cabins for passengers. 

The machinery which consists of two horizontal condensing 
engines, one on each side of tie boat, is shown by Figs. 6 and 7. 
Each engine is attached to its own shaft, and has no connexion 
with the other. The principal dimensions are as follows: 
Diameter of cylinder 
Stroke of piston 
Nominal horse power eac 
Effective do. do. oni 
Diameter of paddle-wheels 
Length of buckets or floats 
Number of arms in each wheel “ ‘in eos 

Ihe cylinders are secured to girder frames measuring 42 in. 
by 10in., and composed of jin. plates rivetted to the deck 
frame and to the sides of the vessel. ‘The air-pumps and con- 
densers are placed below, the air-pump of each engine being 
worked by a lever arm connected to the main crosshead by 
links, a8 shown in Fig. 6. 

rhe engines are supplied with steam by four cylindrical 
tubular boilers, each 21 ft. Gin. long by 9 ft. in diameter, these 
boilers being placed in pairs back to back, as shown in Fig. 6 
and having one chimney to each pair. In ordinary working, 
ouly two of the boilers are required to supply the engines; but 
during the winter, when the river is obstructed by ice, all four 
have to be used. The thickness to which the ice forms is fully 
i2in., and the ferry bout forces its way through it without 
difliculty by making series of rams. The consumption of coal, 
when a single pair of boilers is in use, is 44 tons per day of 
twelve hours. 

he hull of the boat was contracted for by Messrs. Barclay 
and Curle, of Glasgow, in February, 1865; and they cut, bent, 
and punched the plates, and shipped them to Canada in the 
summer of that year. They were put together by Messrs. 
Currie, of Toronto, at Windsor, on the Detroit river, in 1865-66. 
The engines were erected by Messrs. Jolin Gartshore and Son, of 
Dundas, Canada, and the boilers were built in the workshops of 
the Great Western Railway Company. The deck and upper works 
were built by Messrs. Jenking, ship-builders, of Windsor, and the 
bout was launched on 5th September, 1866, and made her trial 
trips on the Lith and 12th Devember of the same year. Her 
total cost when completely equipped was very nearly $200,000. 

The beat has, as we have sai!, two lines of rails down the 
centre of the deck, and these are sufliciently wide apart to ac- 
commodate the widest class of passenger-cars. [But the ordi- 
nary duty of the boat is to transport “box-freight cars,” or 
covered goods wagons, and of these it takes from fourteen to six- 
teen each trip. ‘The cars weigh from 8 to 10 tons net each, and 
the load is 10 tons net for each car, making an average gross 
load of about 280 tons. The loading and unloading ot a deck- 
load of curs only occupies about ten minutes for each operation ; 
and it is found tha’, with detentions, :hunting-cars, &c., the 
boat averages a round trip every hour between the slip-dock of 
the Great Western Railway and that of the Michigan Central 
Railroad, the distance in a straight line being about 14 miles. 
The boat can thus transfer about 120 cars « day, of twelve hours 
each way, this representing 1200 tons of net freight. 

The total cost of working the boat, including repairs and ex- 
penses of all kinds, is under $90 a day. 

The cars are placed on and discharged from the boat by means 
of a landing-stage, or apron, 51 ft. 6 in. long, supported at the 
outer end by wire cables attached to balance-weights working 
freely in two towers. ‘This landing-stage, which is shown by 
Figs. 1, 2, and 3, is rendered necessary on account of the fluc- 
tuations in the level of the Detroit river, which range through a 
height of 4 ft. JThe stage or apron is composed of four trussed 
beams of wood, the whole weighing 25 tons, 

lhe ferry-boat is received, for the purpose of loading or un- 
loading, in a basin or slip, exactly fitting it, the dock being sur- 
rounded by a row of close piles, lined with ouk planking, which 
yields to the pressure of the boat. A general plan of one of these 
docks is given in Fig. 2. The slip and adjoining dock are com- 
posed of cribs filled with stone and piles, the whole costing 
$50,000. 

The boat and engines were designed, and their construction 
was superintended, by Mr. Samuel Risley, the chairman of the 
Canadian Board of Steamboat Inspection; and the results of the 
working of the whole arrangement have su far been extremely 
satisfactory. 
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Row1xG.—The Oxtord and Cambridge boats in their great 
race on Saturday made the distance of about four miles and a 
quarter from Putney to Mortlake in 22m. 39sec. and 
z2 m. 40 sec. respectively. This gives a mean rate of about 
114 miles an hour. Oxford rowed 34 strokes a minute, and 
Cambridge 39. The Oxford boat went 9.689 yards per stroke, 
and the Cambridge boat 8.226 yards. The fastest rowing in 
former races was in 1858 and in 1865, Cambridge having won 
the former and Oxford the latter in the same time, viz. 
21 m. 23 sec. 

Srace CoacninG.—The Brighton coach commenced run- 
ning, for the season, on Monday. The time from London to 
Brighton is to be 54 hours, and the fare is to be 12s inside and 
10s. outside. 

Prorective Tarirr tx Vicrorta.—The treasurer of Vic- 
toria has proposed a 10 per cent. ad valorem tariff on many 
articles of import, but these do not include iron in the pig, bar, 
hoop, &c., nor as railway bars. 





ENGINEERS’ TOOLS At THE PARIS 
EXHIBITION. No. IL. 


In comparmg the productions of this class, col- 
lected at Paris from different countries, we cannot 
help being struck with the close resemblance of the 
general character aud style of construction which now 
exists in tool-making all over the world. Only five 
years ago, the mere outlines of the framing of a self- 
acting tool would have indicated to the practised eye 
what country, and perhaps even what workshop, the 
machine has been sent from, and questions of solidity 
and truth were hardly raised as points of comparison 
between English machines and those produced abroad, 
the inferiority of the latter having been admitted by 
all parties as a matter beyond dispute. ‘The Exhibi- 
tion of 1862 showed the first signs of a new era in tool- 
making having commenced on the Continent. The 
tool-makers from Saxony, and principally Mr. Zim- 
mermann and Mr. Hartmann, of Chemnitz, sent in each 
a set of machines, which, with few exceptions, were 
such close copies of the tools produced by our first 
makers, that it required careful inspection to distin- 
guish the imitation from the original. Nor did these 
manufacturers disguise the course which they pursued 
and intended to follow for the future. They bought 
specimens of all new machines which had gained the 
favour and approval of practical engineers in this 
country, as models to copy from. They generally 
applied to the tool-makers direct, and became cus- 
tomers of our great manufacturing establishments. 
From those machines they took their designs. It is 
said that in some cases they used the very castings of 
the English machines as patterns to mould from, re- 
serving the making of wooden patterns for the future. 
In all cases, however, they laid down the rule to alter 
nothing, to copy as closely as possible, and particularly 
to establish, in point of workmanship, as near an ap- 
proximation to their excellent models as could be 
obtained with their means and facilities, and these 
were rapidly extending. The erection of railway re- 
pairing-shops all over the Continent kept up a con- 
stant supply of orders; cheap labour, short distances 
for carriage, and in many cases a high protective tariff, 
assisted the first steps in this direction. ‘The tool- 
makers sold their tools to others, but imported English 
machines for their own use, until they had a plant 
suflicient to enable them to arrive at the same degree 
of accuracy in workmanship which used to be the 
distinguishing feature of machines made in the best 
workshops of England. The ability and industry of 
their workmen has always been, and is still, an import- 
ant point in favour of continental manufacturers and 
with the best productions of English workmanship 
purposely kept constantly before the eyes of these 
workmen as a standard for comparison, the result 
could not fail to be what it has been, viz., equality in 
every respect except the cost of production and sell- 
ing price of the articles. So much for the history of 
German tool-making during the last few years. In 
France the course followed was similar, only modified 
by the peculiar method of action, which seems to suit 
the national character in that country, the Government 
taking the subject in hand. The Conservatoire des 
Arts et Métiers, that excellent national institution, 
began the collection of designs of English machines, 
and placed them at the disposal of everybody who was 
willing to take sketches or other copies from them. 
Under the able and careful direction of M. Tresea, 
the secretary of the Conservatoire, this collection was 
compiled and critically sifted. At the close of the 
Exhibition of 1862, M. Tresca published a list of 
working drawings of the English self-acting tools 
which had been made on that occasion, for the use of 
the visitors of the Conservatoire, some with and some 
without permission of the exhibitors. This list com- 
prised every good and well-designed tool in the whole 
Exhibition, and we state it as a fact, of which we have 
had proofs, that the Conservatoire is in possession of 
better and more accurate drawings of some English 
machines exhibited in 1862 than the exhibitors and 
makers of these machines themselves have in their 
own drawing-offices. Copies of such designs are 
furnished, according to requirement, to the other 
national schools and educational establishments 
throughout the country, and are obtained by the con- 
structors and draughtsmen of the different engineering 
establishments, practically free of all expense. At 
the same time, another stimulus was given to the me- 
chanical workshops in France by the treaty of commerce, 
which brought the tool-makers in closer competition 
with their English neighbours, and at the same time 
créated a fresh demand for better and more economi- 
cal tools amongst engineers, who had in their turn 





found themselves engaged in a closer race with their 
rivals across the Channel. Some of the tool-makers in 
France, like the old-established house of De Coster, 
who thought themselves too weak for the necessary 
efforts, gave up that branch of engineering, and laid 
themselves out for other articles—such as portable 
engines, agricultural machinery, &c., while the others 
took the road which had been opened for them by the 
Government, first, by way of invitation and afterwards 
by direct pressure. The designs of modern French 
tools form, therefore, another set of copies of the Eng- 
lish standard type; but they do not follow the origi- 
nals so closely as those made in Germany. The 
French designers, who seem to have taken up the 
English “ style” more as a matter of fashion than from 
the innate conviction of the real excellence of their. 
form, tried to improve upon their originals by altera- 
tions and additions of all kinds, sometimes by combi- 
nation of different Knglish machines, into one more 
complex tool, in other cases by the application of 
framings of much greater bulk and weight than neces- 
sary, and in the greatest number of cases by the re- 
vival of old and obsolete contrivances discarded in 
England many years ago. With all these drawbacks, 
however, the general style of their construction has 
been rapidly improved, and brought very close 
to what may be considered the normal standard 
of tool-making, and there are some establishments in 
France, such as the works at Graffenstaden and those 
of M. Mazeline, in Havfe, whose productions stand 
upon a level with the best tools produced in any 
country. American tools form the third distinct group 
to be found at the Paris Exhibition. The precise 
method in which the tool-makers in the United States 
have arrived at their present degree of perfection has 
been less visible in Europe on account of the absence 
of American tools from the London Exhibition in 1862, 
so that no record has been made of their comparative 
merits at that time. At present, we have the accom- 
lished fact of Mr. Sellers’s and Messrs. Bement and 
Jougherty’s tools comparing favourably with those of 
any Kuropean maker, showing in some special details 
valuable and useful modifications and improvements, 
but clearly following the English school in their general 
style of construction. For illustrating our general re- 
marks by references to special points, we will compare 
the exhibitions of tools from Graffenstaden, from 
Messrs. Ducommun and Co.’s, of Mulhouse, and from 
Mr. Bouhey, of Paris, as representatives of French 
types, with some tools exhibited by Mr. Zimmermann, 
of Chemnitz, and Mr. Sellers, of Philadelphia, as the 
first tool-makers in their respective countries. 
‘foots FROM THE UsiNEs DE GRAFFENSTADEN. 
The Usines de Graffenstaden, near Strasburg, form 
one of the largest engineering establishments in 
France. ‘They are the property of a company of 
which M. Le Rénard de Buziére (one of the members 
of the jury at this Exhibition) is president, and the 
works are under the management of M. Mesmer, the 
director-general. ‘The principal branches of engineer- 
ing carried on at Graffenstaden are the construction 
of locomotives and tool-making. With regard to the 
first, these works have exhibited their 420th engine. 
In the tool department we have already named the 
large drilling and slotting machine for locomotive 
frames. This machine may be considered as a combi- 
nation of the frame drilling-machine shown by Messrs. 
Beyer, Peacock, and Co., in the London Exhibition 
of 1862, and of a frame slotting-machine, first, we 
believe, introduced by Messrs. Smith, Beacock, and 
Tannett, of Leeds. There is a large horizontal bed 
upon which the frame-plates are fixed. This bed carries 
three pairs of vertical standards with two cross slides. 
similar to those of a planing-machine, fitted upon each 
pair of standards. Each pair of standards, with its 
slides, is moveable in the direction of the length of 
the bed independently of the two others, and each 
carries all its gearing with it so as to remain self-act- 
ing in all its movements in every position. One of 
the cross slides carries a drill-spindle with its complete 
gearing for self-acting feed, while the other slide has 
the head of a slotting machine fitted to a carriage 
which travels all over the slide in a horizontal direc- 
tion while cutting, so as to dress the sides of locomo- 
tive frames by means of vertical cuts. The traverse 
of the slotting tool in a _ horizontal direction 
is self-acting, while that of the drill-spindle is 
effected by hand for setting the drill to its proper 
place upon the frame. The seif-acting motions are, of 
course, maintained in all positions of the tool slides, 
but each slide is entirely independent of the other. 
It is thereby possible to use the slotting tool upon one 
slide, while the drills are working upon the two others, 
and even the simultaneous application of the drill and 
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the slotting tool, carried upon the same pair of stan- 
dards, can be made in certain cases, where rows of holes 
are to be drilled into the frames in positiong parallel to 
the edges which are to be dressed off. The distance 
between the centre of the drill and the edge of the 
slotting tool is adjustable, as the latter is carried upon 
a horizontal arm, which can be made to project more 
or less from its holder. ‘he slotting tool has also a 
circular movement round a centre pin for slotting out 
curves, the radius being adjustable by the variable 
length of the projecting arm. ‘The workmanship in 
this machine is of great beauty, without, at the same 
time, having the character of xhibition finish ; the bed 
is very strong, and isa good casting; the standards are 
hollow, and the slides are fitted up similar to those of 
large planing machines in modern practice. The prac- 
tical value of a combination of a frame drill, with a 
frame slotting machine, is a question of convenience. 
There may be shops which prefer division of labour 
between a drilling and a slotting machine, while others 
will find the multiplicity of action in M. Mesmer’s 
machine very valuable for their special requirements. 
With articles of such large size as locomotive frames, the 
handling, transporting, and fixing is the principal diffi- 
culty, and it is therefore a natural desire to do as much 
work to them when once fixed to a bed as can be done 
by any possibility. Another tool exhibited by the 
Grafienstaden works is a slotting machine with a self- 
acting motion for withdrawing the tool during the re- 
turn stroke so as to clear the work. This is effected 
by packing the tool in its holder against a steel wedge, 
which is held down during the down stroke of the 
tool, and witldrawn by a self-acting movement immedi- 
ately before the commencement of the return stroke. 
The same movement was long ago applied by Mr. 
Beyer to some planing machines constructed by him 
at the Atlas Works when carried on by the firm of 
Messrs. Harp and Roberts, but for slotting machines 
it has not been hitherto applied to any extent. This 
slotting machine and some other small tools from 
Grafienstaden are remarkable for being the work of 
a . ; 

apprentices only. The proprietors of this large estab- 
lishment have erected schools for the children of their 
workmen, and have paid particular attention to the 
suitable education of mechanics. ‘The instruction 
given to the apprentices in this school is of both a 
theoretical and a practical nature, and it has become 
possible to transmit to the workshops connected with 
this school a whole class of smaller machines which 
are regularly made by the apprentices, the elder and 
more skilful pupils being the foremen and instructors 
for their younger school-fellows. ‘The whole, of 
course, is under the guidance and supervision of a 
thoroughly practical engineer, and it has been working 
very successfully now for a considerable number of 
years. Of some other tools exhibited by M. Mesmer, 
we expect to speak at some future time, as there are 
some further obitien to be made to this Exhibition. 


Toots rrom M. Bouney, or Paris. 


Amongst the tools exhibited by M. Bouhey we 
find two punching and shearing-machines, apparently 
copied from designs of Messrs. Buckton and Co., of 
Leeds, only exaggerating some of the dimensions. 
The large punching and shearing machine has a cutter 
for scrap iron, and an angle-iron cutter placed be- 
tween the punching and the shearing slide, so as to 
make it serve for the different purposes of cutting 
plates, angles, and scrap, and of punching. As these 
operations can never be performed simultaneously, it 
is doubtful whether this multiplicity of action would 
be advantageous in a shop which has a sufficiency of 
work, in which case two special machines, each doing 
one class of work only, would be decidedly preferable. 
For shops, on the other hand, which have not sufli- 
cient work to occupy two different machines, the pur- 
chase of one tool of the size and price of M. Bouhey’s 
large machine must, of necessity, be somewhat objec- 
tionable. The punching-machines of M. Bouhey have 
their dies adjustable only in one direction, relying for 
the other line to the adjustment of the punch, which 
is an obviously objectionable construction. There is 
another disadvantage in these machines, caused by 
the excessive width of the slides and their bearings, 
viz., that the space all round the punch is covered by 
the machine, so as to prevent the workman from 
having a free view of his work and a free access to it. 
In this respect the machine of Messrs. De Bergue and 
Co., and its bulky copy by Messrs. Varrall, Elwell, 
and Poulot, of Paris, present a great advantage. M. 
Bouhey has produced another novelty in tools, viz., 
a drilling-machine with two tables placed at opposite 
sides of a circular pillar. One table is fitted with a 
pair of slides, while the other is circular and has a con- 


centric chuck arrangement for fastening cylindrical 
articles. While one table is under the drill, the other, 
which then projects behind the machine, is ready for 
another article being fixed to it. The two tables are 
afterwards turned round the pillar, so as to bring the 
new article under the drill and to remove the finished 
object at the opposite side. This is not a happy com- 
bination. ‘The double table takes up much space, and 
the saving of time to be effected by it is very doubtful. 
We have heard one of our first authorities say, with 
regard to this construction: “If this machine were 
* given to me, my first consideration would be which 
“ of the two tables I should cut off and throw away.” 
We find tie same idea repeated in a very large and 
well-made radial drilling-machine, apparently a copy 
of that exhibited by Messrs. Hetherington and Sons, 
of Manchester, in 1862. This machine has one plain 
bed formed by the base-plate, and another bed on the 
opposite side of the pillar, fitted up for bolting articles 
to its side. ‘There can be no doubt that the space 
taken up by the two beds on the floor of the shop is 
an inconvenience not fully balanced by any advantages 
to be derived. M. Bouhey also exhibits a large 
shearing-machine for cutting wide plates, made by a 
combination of two eccentrics moved by the same 
gearing, each working at one end of the shearing- 
slide ; and some other smaller machines, some of which 
will be referred to hereafter. The machines of this 
exhibitor show a tendency to disguise the fact of 
copying from English originals by certain deviations 
and additions, which are, in most cases, ill-considered, 
oe detract from the merits of otherwise well-made 
tools, 


Toots rrom M. Ducommun ann Co., or MuLMOUSE. 


This firm exhibits some machines of large size and 
of great power, most of which are very well finished 
in all their working parts. The designs are copies of 
English constructions of a somewhat less modern style, 
and are therefore less pleasing to the eye than those 
of a more recent date. In many details the dimensions 
appear excessive and the outlines less graceful and 
harmonious than those of other makers. Messrs. Du- 
commun and Co. show a very large lathe, apparently 
for turning heavy guns and other work of that class. 
The centres are about 4 ft. high, and the face-plate is 
fitted with a four-jawed cluck, the “ dogs” of which 
stand at a considerable distance off the front of the 
face-plate and are held to it by bolts whose heads are 
in T-grooves in the plate—a construction inferior to 
those usually employed for large face-plates by English 
makers. This large lathe has a guide-serew and change- 
wheels for screw-cutting, and an independent sliding 
motion by means of a rack and pinion. The shaft for 
working the rack and pinion has its motion trans- 
mitted to it by the screw itself, so that the latter is 
made use of as a driving-shaft transmitting the power 
from the gearing of the fast head-stock to other gear- 
ing placed at the opposite end of the bed. This is an 
objectionable arrangement, as it subjects the long 
screw toa constant torsion during the operation of 
sliding, which, with the heavy work intended with so 
large a lathe, and indicated by the size of the shear- 
ings exhibited along with it, cannot be inconsiderable. 
The guide-screw of a screw-cutting lathe requires the 
greatest accuracy which can be given to it by any 
possible means, since it copies all its faults and in- 
acuracies upon each and every screw produced by it. 
It is therefore an error of judgment to expose the 
guide-screw of a lathe to any kind of strain or wear 
except that which is necessarily thrown upon it by 
its special work in screw-cutting. Messrs. Ducom- 
mun and Co.’s lathe has duplex tools the same as 
patented and introduced by Mr. Whitworth. ‘There is 
also a well-contrived stay fitted to it, with a tool-slide 
for cutting off the end of a cylinder or gun in the 
lathe close to the point at which the article is sup- 
ported. The bed being very long, some of the shafts 
are supported at distances by tumbler bearings, which 
are pushed aside by the carriage in passing, so as to 
clear the way for the slide-rest, and the supports are 
raised afterwards, by means of counterweights, as soon 
as the carriage has gone by. Another large tool, 
exhibited by Messrs. Ducommun and Co., is a slot- 
ting-machine for wheels from 8 ft. to 10 ft. in dia- 
meter. This machine seems to have its exact original 
in the form of a slotting-machine constructed many 
years ago by Messrs. Shanks andCo. It is driven by 
elliptical wheels geared so as to give a quick return 
motion to the slotting-bar, and the feed motion is taken 
from a cam-groove cast in the back of the driving 
wheel. The elliptical gearing gives a very suitable 
motion to the slotting-bar, but it has been discarded 





on account of the noise it makes in running, and of the 





danger of breaking its teeth. In this machine the 
general outlines and proportions could also be im- 
proved by reference to more modern designs. The 
size of the pillar seems excessive, as compared with 
the proportions and dimensions of the slotting-bar 
itself, and with the length of the slides for the latter. 
Similar remarks might be made with regard to a large 
planing-machine with three tool boxes, exhibited by 
this firm, and with regard to some minor machines 
shown close by. They are all well-made, powerful, 
and convenient tools, but they lack that elegance of 
design, the grace and yore! of outlines which are 
obtained by a judicious distribution of material com- 
bining the greatest power of resistance with the 
smallest quantity of metal employed. 


Toots rrom Mr. J. ZimMERMANN. 

The works of Mr. J. Zimmermann, of Chemnitz, 
form one of the greatest and most important Conti- 
nental establishments for the manufacture of self-acting 
tools. There are about 800 workmen employed in 
these works, which are exclusively devoted to the 
construction of machine tools for working metal and 
wood. The establishment is of comparatively recent 
existence, but having grown very rapidly, in propor- 
tion to the success which Mr. Zimmermann’s tools 
attained in the German markets, and successively 
also in that of most other countries on the Continent, 
it has now the advantage of being fitted out with the 
most modern class of machinery and appliances for 
turning out large quantities of work in a very econo- 
nomical manner, and with a character for excellence of 
workmanship aud materials which places this estab- 
lishment on an equal footing with the most celebrated 
toolworks in the world. The tools for working metals 
exhibited by Mr. Zimmermann, being true copies of 
English models, present no other peculiarity than that 
the originals from which each special detail has been 
copied have been selected with a great deal of sound 
ra me combining in one machine all those details 
which the different tool-makers in England have 
brought out singly, and are prevented by the patent 
laws and other causes from copying from each other. 
As an illustration we take Mr. Zimmermann’s slotting- 
machine. It has the gearing for quick return motion ex- 
hibited in 1862 by Messrs. Smith, Beacock and Tannett, 
of Leeds; the working tool box invented by Mr. Whit- 
worth, and shown in the slotting-machine of the Whit- 
worth Company in the present Exhibition, and the com- 
pound tool of Messrs. Smith and Coventry, of Manches- 
ter, which has recently obtained general favour amongst 
engineers, both in England and Germany. Mr. Zim- 
mermann’ employs this last-named kind of tool in 
almost all his machines, and he also exhibits the 
grindstone with slide-rest for grinding the tools to the 
exact angle, the same in every respect as used by the 
inventors. Some drilling-machines of very good pro- 
portions and a sinall planing-machine exhibited show 
a similar style of design and workmanship, without 
presenting any special features for snsilonios notice. 
Of the large wheel-cutting machine we have spoken 
already. It is avery creditable piece of machinery, 
finished in a style of workmanship which has earned 
the acknowledgment of engineers, and even of rival 
exhibitors from Kugland and France. There is one 
peculiarity of fashion to be observed in Mr. Zimmer- 
mann’s and in all Continental tools, which should not 
be encouraged, viz., to cover the scraped surfacees 
with a kind of ornamental design scraped upon the 
surface after it has been made true in the usual 
way. This practice shows bad taste, and is of a piece 
with gilding or silvering, it is opposed to every 
sense of utility, and, above all, of accuracy, which a 
machine tool ought to express. ‘The practice has, 
however, more serious evilsthan these. ‘The fashion 
of covering the scraped surfaces with fancy scratches 
induces manufactures of a lower standing to hide the 
absence of real scraping in their plane surfaces under 
the cover of a alias ornamentation, and the real 
value of the mottled appearance as a proof of scraping 
is lost altogether in that way.- Mr. Seaman has 
also exhibited his machine for shaping nuts, first 
shown at the London Exhibition, and since introduced 
into many English workshops. The wood-working 
machinery exhibited by the same maker we shall 
describe on a future occasion. It contains several 
valuable novelties for special kinds of work. 


Toots From Messrs. WILLIAM SELLERS AND Co. 
Some of the machines now exhibited by this eminent 
American firm we have described and illustrated in our 
earlier numbers, and we must, therefore, refer our 
readers to our former volumes, which contain drawings 


of Mr. Sellers’s large planing-machine, bolt-screwing 
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machine, and small hand screwing-machine. Their 
designs present a great amount of originality, and 
some of these machines, particylarly the bolt-screwing 
machine, have found universal favour in European 
workshops. ‘The other tools exhibited in Paris pre- 
sent a similar character. We note a small planing- 
machine brought out by Mr. Sellers in 1860, and 
patented in this country, having its gearing from the 
driving pulley direct by a single pair of bevel wheels 
working a worm, the shaft of which is placed at an 
angle with the line of motion of the planing-maehine 
table, and working into a rack beneath. The self- 
acting motion for changing the strap for the return 
motion is placed at one side in a very compact form, 
aud the tool-box has a self-acting motion for lifting the 
tool off its work during the return stroke. Mr. Sellers’s 
lathes are fitted with sliding carriages, having no com- 
pound slide-rest on the top of the carriage, but simply a 
cross slide only on the top of the carriage itself. ‘This 
necessitates the movement of the whole carriage 
by hand in setting the tool to its work, but it 
saves expense and simplifies the machine. The 
carriage has a sliding movement by rack and pinion, 
which is obtained from the fast headstock by means 


of frictional gearing between adjustable revolving 
dises. By changing the relative position of these 


friction plates it is possible to vary the rate of feed 
given to the sliding carriage with a constant speed 
of revolutions given to the mandril. The discs are 
pressed against each other by short spiral springs, and 
appear to afford a very handy method of adjusting the 
cut according to the requirements of the material 
operated upon. The smaller lathe of Mr. Sellers 
shows an adjustable tool-holder, which allows the turn- 
ing tool to be set at different angles to the work, as is 
occasionally, but not very often, required. ‘There are 
also adjustable stops provided for cross cutting up to a 
given depth. Each of Mr. Sellers’s machines has a box 
for storing tools in some part of its hollow framing. 
In the designs it would be difficult to point out any 
precise English original; there is nothing but the 
ceneral mode of distributing the material, and the 
manner in which most of the details are constructed, 
which shows Mr. Sellers’s really intimate acquaintance 
with English practice. Inevery other respect there is 
a decided originality about these machines, placing 
them upon a totally different level from mere imitations, 
and giving in many instances to Mr. Sellers the 
credit of having originated some of the most useful 
specialities of tools now to be found in English work- 


shops. 


IRON AND STEEL IN THE PARIS 
EXHIBITION.—No. II. 

In returning to our cursory review of the articles 
of this group contained in the Paris Exhibition, we 
now find this interesting and important display fast 
approaching completion. The British department is 
the most advanced, and is now nearly finished, as far 
as this group is concerned. The jury have commenced 
their labours in this department, giving the exhibitors 
of other nations time to continue their preparations. 
The general impression made by the British collection of 
iron and steel samples is not so imposing as might have 
been expected from our great predominance in that 
special branch cf industry; but when we go into 
details and carefully examine each specimen by itself, 
the real merits of the whole come out more pro- 
minently, and speak greatly in favour of British iron 
manufacturers in general. The Exhibition is headed 
by the samples sent from the Round Oaks Ironworks, 
belonging to the Earl of Dudley, the space given to 
this establishment being the frontage of the British 
department towards the grand vestibule. The Round 
Oaks Ironworks are of comparatively modern erec- 
tion. ‘They are supplied with an excellent coal raised 
on the Dudley estate, and of which samples are ex- 
hibited. 
property, although it is probably mixed in the produc- 
tion of the best forge pigs with other ores, as is the 
usual practice in Staffordshire. The show is very well 
arranged, and gives specimens of the materials in the 
different stages of the process of manufacture, with 
such tests of quality in each stage as are most suit- 
able for showing off their quality. One thing, how- 
ever, which is of equal interest man Exhibition like 
this, has been omitted. ‘There is no indication of the 
extent of these works, and the quantity of their pro- 
duction. A photograph or bird’s-eye view of their 
establishment, such as is shown by the Ackland Iron- 
works, of Middlesborough, or the Monkbridge Iron- 
works, Leeds, or, still better, a ground plan of the 
general arrangement of their works, would have been 
much to the advantage of these exhibitors and in- 





structive to the visitor to the Exhibition. The speci- 
mens of pig iron are distinguished as hot and cold 
blast; the puddled bars have the usual distinction of 
the numbers of “best” in their brand, showing the 
number of re-workings which the material has under- 
gone, but to this is added a further mark of iron, called 
“erystalline.” This is a material obtained by the 
process of steel puddling which was first introduced in 
this country at the Mersey Forge, in Liverpool, and 
which corresponds to the German “ close-grain” iron. 
It is of superior quality to common bar iron, and has 
something of the nature of steel, which it resembles in 
the appearance of the fracture. It requires better 
selected raw material to begin with, = more skill 
and attention in working afterwards; but, with these 
conditions once fulfilled, a material of very high 
quality can be obtained. The specimens of the Earl 
of Dudley’s exhibition show this in a very striking 
manner. There are tested bars of “ crystalline” iron 
which broke under a tensile strain of 283 tons to the 
square inch, and other specimens of the same quality 
are bent and doubled up in the way ia which iron and 
steel makers are now accustomed to exhibit the 
ductility of their products. There is another specimen 
of “crystalline” iron, which has been tested after 
having undergone a process of cold rolling patented 
by Mr. Louth, for which these works have a sole 
license. The specimen exhibited at Paris broke at a 
tensile strain of 32 tons per square inch, but its ex- 
tension before fracture is not given. The same cohe- 
sion is shown by another sample, which has been 
tested at the Royal Dockyard, Chatham. This is a 
bar, 14 in. square, of “erystalline” iron, which stood a 
total tensile strain of 644 tons without fracture, and 
broke two of the testing-machine cables, in conse- 
quence of which it has to await further trials. There 
is little doubt that the makers could undertake to 
guarantee a similar tenacity for all the bars they pro- 
duce ; still the fact that it has been attained in special 
cases is sufliciently creditable to an establishment 
working with Staffordshire ore, and conforming to the 
prices of the Staffordshire market. 

The exhibition of the Lowmoor Ironworks is in- 
teresting. ‘The tables and stands are made of boiler 
plates and of bars, the latter twisted and tied into 
knots ina curious manner. One of the plates has a 
row of recesses punched into it at the end, and the 
edges of each recess are flanged out alternately to 
either side of the plate, the total width of both flanges 
produced thereby amounting to 24 in. The process of 
manufacture is illustrated by small samples of coal, 
coke, raw and calcined ore, &c., but the principal aim 
of the exhibitors has obviously been to show the ex- 
treme malleability of their iron. In this they have 
been fully successful. There are boiler plates doubled 
and crumpled up cold in the most extraordinary 
manner, without showing the slightest trace of fracture 
in any point. ‘There are bars bent and tied into knots. 
A piece of a boiler constructed on Mr. Kirtley’s plan 
is shown as an illustration of Alton’s patent plates, 
rolled thicker at their edges, in proportion to the loss 
of strength caused by punching. This plan is intended 
to be used only with butt-end joints for forming the 
circumferential seams of the boiler, the plates being 
welded in the longitudinal seams. The butt ends of 
the cylindrical pieces so formed are covered over with 
a broad ring rolled out of the solid, and of the same 
thickness as the thickened edge of the plate, and then 
two rows of double rivetting are used for connecting 
the parts together. The plates, according to Mr. 
Kirtley’s plan, are still further strengthened by other 
solid rolled hoops surrounding the whole boiler, but 
it is doubtful whether these hoops really assist in 
taking the strain to which the boiler-plate is exposed. 
The absence of tests showing the absolute tenacity of 
Lowmoor iron is to be regretted. The fracture of 
some railway tyres at Lowmoor shows a grain of 
great regularity, and in all probability the material is 





rhe iron ore, too, is drawn from the same | 





of a similar kind to that which is called crystalline at 
the Round Oaks Works. We understand that the 
tyres are rolled in the solid at Lowmoor without 
weld, the same as steel tyres are now universally made. 

An exhibition of uncommon interest is that described 
as “the iron manufacture of the North of England 
“(Cleveland district), represented by Mr. John 
Dixon, of London. The articles are the productions 
of works in the Cleveland district, and have their 
market prices marked upon the most prominent samples | 
There are several rails twisted cold, in the manner of | 
the Bessemer rails, exhibited by other makers, and 
they are marked with a price of 6/. 10s. f. 0. b. 
Another specimen is a large piece of boiler-plate bent 
and doubled up four times, so as to have eight-thick- 


where the first bend is crossed by the second at right 
angles to it, are quite perfect. This plate is marked 
as guaranteed to stand a strain of 22 tons to the square 
ra without fracture, and its price is 10/. per ton. 
There can be no doubt that these specimens, were 
they fair representatives of what is being done in the 
Cleveland district, would be astonishing. The usual 
notion of the properties of Cleveland iron are different 
from what a be proved by these samples. This 
iron has been, by almost general admission, considered 
as cold, short, and of an inferior tensile strength. At 
present, however, we are shown articles which, with 
regard to strength and malleability, appear to bear 
comparison with the best productions of Yorkshire 
and Staffordshire, and can be supplied at prices con- 
siderably below the productions of the latter districts. 
This would indicate a recent and very important pro- 
gress in the iron manufacture of the Cleveland district ; 
it would show that improved practice has so far over- 
come the difficulties inherent to the manufacture of 
iron from inferior ores, that cheap production is no 
longer incompatible with a high quality of materials 
produced. To judge from the exhibition of Mr. Dixon 
at Paris, the future of the iron industry of Cleve- 
land, great as it has always appeared to the eyes of 
all practical men, would appear to be more brilliant 
still. 

From Sheffield we find a very limited number of 
exhibitors, the Atlas Works show a fine collection of 
Bessemer steel arlicles—springs and _ buffers—but 
nothing presenting remarkable novelty. Messrs. 
Turton and Sons show some steel bars bent and frac- 
tured, after having been marked on their surface with 
straight parallel lines at equal distances, and in some 
cases with circles, in the manner followed by Mr. 
Kirkaldy in some of his experiments upon iron and 
steel. The alterations in the position and form of 
those lines are excellent indications of the mode in 
which the metal has been strained during breaking or 
bending. 

A small ease, close to the stand of the Lowmoor 
Works, is worthy of a special notice. It contains a 
few coils of wire made by the continuous rolling mill 
of Messrs. Richard Johnson and Nephew, of Manches- 
ter. We gave a description of the process of rolling 
this wire some time ago, and it will now be sufficient 
to say that Messrs. Johnson and Nephew’s case at the 
Paris Exhibition contains one coil of wire, size No. 3 
Birmingham wire gauge (rolled from a single billet), 
weighing 281 lb., and of a length of 530 yards. ‘This 
entire length, of course, contains no weld nor joint of 
any kind. It is rolled out from a long square bar, 
which is first bent up, so as to allow of its being 
brought within the furnace from which it has been 
drawn out at one operation in the continuous mill. 
There are some galvanised wires made in a similar 
manner, only reduced in thickness from No. 3 (which, 
we believe, is as yet the smallest size to which Messrs. 
Johnson and Nephew roll their wire) by the usual 
process of drawing. One coil of No. 8 is 900 yards 
long, and weighs 200 lb.; another, No. 11, weighing 
95 Tb., has a length of 790 yards. 

The patent Nut and Bolt Company, of Birmingham, 
show a great quantity of their varied productions, to 
which they add the important statement that the 
unnual production of nuts, bolts, and spikes in their 
establishment amounts to the large quantity of 20,000 
tons. ‘There are photographs of some of their patent 
machinery for making nuts; and there is one thing 
worth naming, besides the articles exhibited, viz. a 
letter-box for the representative of this company, 
which, although an obvious necessity for each exhi- 
bitor, has been omitted by all others. The articles 
sent by the Bolton Steel and Iron Company must 
be looked for in the machinery gallery, where they 
are placed close to the Corliss engine of Messrs. 
Hick, Hargreaves, and Co., of Bolton. They consist 
of two Bessemer steel locomotive axles of fine finish, 
if not otherwise remarkable. The German steel 
makers are still bringing more articles into the building, 
yarticularly the Bochum Company, who have just 
aera in their third and largest steel casting. In 
the French department, and particularly in the special 
exhibitions of Messrs. Petin and Gaudet and of the 
Forges du Commentry, great progress has been 
made, although none of these groups is complete as 
yet. These exhibitions will be noticed in our next 
article. 


Mr. Corry.—The Right Hon. H. T. L. Corry, First Lord of 
the Admiralty, and who describes himself as the first Irishman 
who has ever filled that office, has made a really thorough in- 





nesses of plates, each originally about ? in., folded up 
in this curious way. The corners, particularly those’ 








spection of the work going forward at Portsmouth. The farce 
of the usual annual inspection of ‘* My Lords” becomes this 
year a really valuable examination. 
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SOME INVENTIONS FOR MARINE 
PROPULSION RE-INVENTED.* 


Tue object of the paper was to call attention to some of the 
numerous cases in which inventions relating to marine propul- 
sion have been patented over and over again. Mr. MacGregor 
had made a careful examination, for official pu s, of the 
patents on this subject, since the earliest granted to Ramsay, 
250 years ago. More than 1000 patents were thus investigated, 
but the paper referred chiefly to the 800 patents granted more 
than ten years ago. 

First, with regard to inventions as to the source of power ap- 
plied for propulsion, we find that, besides those relating to 
steam, there are ten inventions for obtaining the power from 
animals, thirteen from wind (exclusive of sails), six from springs, 
three from gunpowder, twelve from compressed air, thirteen 
from gas, and six from electricity. 

There were fifty-nine inventions for applying power to propel 
by discharging water from a vessel, but it is only lately that 
this mode has been found really useful for a particular case. 
Again, for applying power by the discharge of gas, fire, or steam 
there were twenty-nine patents, but it is only within the last few 
years that we have seen the little “shilling steam-boat” moved 
in this manner, of which so many thousands have been sold in 
the toy-shops. : ae 

There are other well-known propellers, which it is positively 
tedious to trace, as they recur century after century, each time 
invented again as if a complete novelty, and each time turning 
out a complete failure; such, for instance, as the vertical floats, 
or endless chains, of which there are more then twenty patents 
almost identical. 

If we direct attention to the paddle-wheel itself, we find that 
(omitting steam as the prime mover) there are seven patents for 
turning paddles by wind, nine by animals, thirteen by men, and 
fifteen for shaping the paddles like a drum. One patent later 
than all these is indeed original enough, for it proposes to work 
the wheel by steam and manual power combined. 

As for the separate parts of the paddle-wheel, “feathering 
floats” are patented scores of times. Many of the inventions 
relating to these are new and useful, or, at least, suggestive ; 
but still we have repeated cases of precisely the same plan of 
feathering paddles patented repeatedly, and affording clear evi- 
dence at once of the ignorance and the ingenuity of the succes- 
sive inventors. 

The screw-propeller has a like series of duplicates of invention 
where there are five patents for an increasing pitch, fourteen for 
an adjustible pitch, sixteen for screws to steer with, thirteen for 
screws in tubes, six for screws worked by manual power, six for 
screw and paddle combined, and twelve for that form which was 
indeed the first of steam — re (suggested more than 
a hundred years ago), and now called “ twin screws.”’ As for 
propellers with fore and aft motion, there are nearly one hundred 
and forty patents before the year 1858, and precisely the same 
plans have been frequently patented since and within the last 
ten years. : ; 

Perhaps some clue to this phenomenon of ignorance and in- 
genuity combined is found in considering the following relative 
numbers of different classes of the community among the in- 
ventors in the eight hundred patents referred to. Of these I 
find that there were 272 engineers aud 252 private gentlemen, 
while of the class we might expect to be most alert in inventing 
marine propellers there were very few—only fourteen naval 
commanders, eleven ship-builders, eight ship-owners, and five 
mariners. , 


Mr. Galloway said that, under existing circumstances, a 
great number of years must elapse before inventions could 
become properly known. He hoped the day would come 
when this state of things would be remedied, and his advice 
was that a proper tribunal should be instituted to test in- 
ventions, and then the age they lived in would have all the 
advantages of that which was good, while that which was 
worthless, when once known to be so, would become so 
public that men would have nothing more to do with it. 

Mr. Cowper said that the present mode of publishing 
patents was very useful; but, unfortunately, there were no 
indexes, and the Jabour of searching was very great. In 
one or two cases he had investigated patents professionally 
for other parties, and had found the labour to be excessive. 
In one case it had cost him a hundred and fifty guineas to 
search for one thing alone. 

The Chairman said he had often had occasion to investi- 
gate patents, and he found that, after about a week’s hard 
work, he had got through four patents. He was then told 
that, if he hired a person who was conversant with the 
matter, in about one-and-twenty days more he might get a 
sight of what he was in search of. (Laughter.) They 
were very much indebted to Mr. MacGregor for the infor- 
mation he had given them. 


APPARENT NEGATIVE SLIP.+ 


1. When the attempt has been made to account for the 
apparent negative slip of a screw propeller by the fact of its 
laying hold of a current of water that is following the ship, this 
objection has been raised: that the forward momentum im- 
pressed on that current in a second is equivalent to the re- 
sistance of the ship; that the backward momentum impressed 
by the screw on the propeller race in a second is equivalent to 
the thrust of the screw, which is equal and opposite to the 
resistance of the ship; and that, consequently, even if the screw 
were to take hold of every particle of the following current, that 
fact would account for a diminution of positive slip only, but 
not for negative slip. ‘That objection is fully stated in the 
paper read last year by Mr. Reed, Chief Constructor of the 
Royal Navy. 

* Paper read at the Institution of Naval Architects, April 11, by 
John MacGregor, Esq. 

t Paper read at the Institution of Naval Architects, April 11, by 
Professor W. J. Macquorn Rankine. 











2. If the velocity of the following current, in which the 
screw worked, were simply the mean forward velocity of the 
ship’s wake, the objection in question would be unanswerable; 
for it is the momentum per second due to that mean velocit 
which is equivalent to the resistance of the ship, and to whic 
the reasoning just mentioned applies. 

3. But the water affected by the passage of the ship through 
it has various reciprocating or wave-like motions combined with 
the mean velocity of the wake; and, in particular, there is for- 
ward motion under every cre t, and backward motion under 
every hollow, of the waves that accompany the ship. The 
velocity of those reciprocating motions is not connected directly 
with the resistance of the vessel—in fact, their resultant 
momentum is equal to nothing; and it is only the momentum 
of the uniform current which remains after the wave-motions 
have died out, that is equivalent to the ship’s resistance. 

4. Hence, if there happens to be, as there generally is, the 
crest of a following or filling wave under the ship’s counter, the 
water, of which the screw lays hold, has a temporary forward 
velocity over and above the permanent velocity of the wake; 
that temporary forward velocity, indeed, may be many times 
greater than the permanent velocity of that current whose 
momentum is equivalent to the resistance of the ship; and 
thus any extent of apparent negative slip may be accounted for. 

5. The existence of a following wave explains also the fact 
that any considerable apparent negative slip is always accom- 
panied by waste of motive power, the resistance to the motion 
of the engine increasing in a greater proportion than its speed 
is diminished. For amongst the laws of wave motion are the 
following: that all forward motion of the particles in a wave 
is accompanied by an elevation of level, oul that the pressure 
against a body in front of the wave, due to that elevation of 
level, is exactly equal to the pressure required to impress the 
forward motion upon the particles of water. Such is the pres- 
sure exerted upon the stern of a ship by the wave which 
follows under her counter, when that wave is undisturbed by 
the action of the screw. But the screw, by checking or revers- 
ing the motion of the particles of water, lowers the level of the 
crest of the following wave, and diminishes the forward pressure 
which that wave exerts on the vessel. That diminution of 
pressure is virtually equivalent to an increase of the ship’s 
resistance ; so that the thrust of the screw must be equal not 
merely to the resistance properly due to the dimensions and 
figure of the ship, but to that resistance increased by a force 
equai to the diminution which the action of the screw produces 
in the pressure exerted on the ship by the following wave. 
Thus the total thrust of the screw is increased above its 
effective thrust—that is, above the proper resistance of the ship, 
in a proportion greater than the proportion in which the speed 
of the screw is diminished through apparent negative slip, so 
that the result is an increased expenditure of motive power 
above what would be required if the screw acted in water not 
affected by wave motion.* 

6. The principles of the preceding paragraph do not apply 
to uniform forward motion of the particles of water produced by 
friction, because such motion is not accompanied by the pro- 
duction of a swell, and hence (as Mr. Froude has pointed out), 
the permanent following current in the ship’s wake due to 
frictional resistance does not give rise to a loss of thrust, as the 
wave-motion of the particles of water does. 


This and the following paper were read consecutively, and 
a discussion took place upon them jointly. 


APPARENT NEGATIVE SLIPS IN SCREW 
PROPELLERS.+ 


THERE are too separate circumstances by which what is called 
negative slip may be occasioned. (1.) The operation on the 
propeller of the dynamic conditions belonging to the “ wake.” 
(2.) The operation on it of the dynamic conditions belonging to 
the “ dead water.” 

These two circumstances are, indeed, in appearances, closely 
allied, since, prima facié¢, the distinction between wake and dead 
water does not attract attention. But avery real and impor- 
tant distinction exists between them, and when due account is 
taken of this, it will be seen that the negative slip, which is 
attributable to the former, expresses a saving of power, that 
which is attributable to the latter a considerable loss of power. 

In my remarks on Professor Rankine’s paper of 1865, which 
were embodied as a distinct paper in the transactions, I dis- 
covered the nature of the circumstances now referred to; and I 
pointed out, in particular, that there resides in the wake a dy- 
namic virtue, or worth adequate to the development of an 
apparent negative slip, having a velocity equal to half the 
forward velocity of the wake, provided the propeller were one of 
a theoretically perfect character, and I showed that in this 
case 4 distinct saving of power must be the result. I explained 
also the nature of the dead water, and described the loss of 
power which resulted to a screw —— of ordinary character 
and position under the operation of the dead water. I did not, 
however, point out, for I bad not then as distinctly appreciated as 
I have done since, how negative slip might be developed under 
the operation. 

I venture now to treat. of both circumstances at somewhat 
greater length, and with more directapplication to the subject of 
this paper. 

I advert, first, to the action of the wake. 

By the “ wake” I mean that current which is seen to follow 
a ship or other body moving through a fluid, and which consists 
of an assemblage of particles on which the ship or body has 
impressed imotion in éransitu, leaving them behind, with the 
motion impressed on them. 

For a body moving with a constant velocity in a fluid indefinitely 
extended in all directions, the wake is precisely the ‘ dynamic 
equivalent” of the continued propulsive force employed in over- 
coming the continued resistance experienced by the body. Nor 
does the proposition need to be qualified if applied to a ship 





* See a paper on the Mechanical Principles of the Action of 


Propellers, “ Transactions of the Institution of Naval Architects,” | 


1865, vol. vi. 


t Paper read at the Institution of Naval Architects, April 11, by 
W. F:oude, Esq. 





moving at the surface of the water, if her form be good and if 
her speed be kept within proper economical limits. I will ex- 
plain this more fully, for the relation between the wake and the 
propulsive force will be found to turn on it. 

By dynamic equivalent I mean this. When a force having a 
given magnitude and direction is employed in giving motion to 
matter, the momentum generated in a given unit of time, that is 
to say, the product of the weight set in motion, multiplied by 
the velocity imparted to it in the given time (counting solely but 
wholly the velocity generated in the direction of the force) is a 
given constant quantity, the same in amount, whatever be the 
magnitude or character of the mass or masses on which the force 
acts, and in whatever manner the force be distributed amongst 
the particles. 

_ Thus, when a force of one ton acts for a second in a given 

direction on a mass, the weight of which is one ton, the mass, as 
is well known, receives the velocity of 32 ft. per second in that 
direction, And the momentum generated may be expressed by 
32x 1, that is, 32 unit tons-feet of momentum, or by 32x 2240, 
that is, 71,680 unit pounds-feet of momentum, according as we 
take tous or pounds as the unit of weight. And if the time of 
action, or if the force, be increased in a given ratio, the resulting 
momentum will be increased in the same ratio; but so long as 
the time and the force remain unaltered, the momentum remains 
the same, though the weight acted on be varied in any assign- 
able ratio, since the impressed velocity will at the same time be 
varied, in a ratio precisely the inverse of that in which the 
weight is varied. 
_ Or, again, if the mass acted on consist of an aggregate or 
integral of intinitessimal masses, acted on either separately or in 
combination, simultaneously or in succession, provided the 
aggregate of the force employed in the given direction and the 
time of action remain unchanged. The momentum will then be 
simply the integral of the momenta developed in the individual 
particles, and must be the same in total amount, whether infini- 
tessimal units of matter, or infinitessimal units of time, or both, 
be taken as the basis of the integration. 

This integral product, being invariable for any given force 
acting in a given direction, through an unit of time, and directly 
proportional to the force, I call the dynamic equivalent of that 
force; and its equivalence to the force is in no degree impaired 
by the circumstance that any amount of transverse velocity may 
have been simultaneously impressed on the same or on other 
contiguous masses by what appears to be the operation of the 
saine force. Such velocities, when they exist, are irrelevant to 
the measure of the direct force, being due, not to the force itself, 
but to its transverse derivations or components. 

The proposition is, in fact, the direct result of the primary 
law of dynamics usually symbolised by the expression d v=/fd t 
when regarded in the abstract; or, as it may be put, if we wish 
to adapt it to quantitation, interpretation, and to the operation 
of a force acting uniformly for a given unit of time, vo W=fg t; 
and since, in round numbers, g=32, and a cubic foot of salt 
water weighs 641b., we may, with a view to marine questions, 
conveniently modify the expression into the shape F=2mv 
where (IF) is the force in lbs., which acting for one second on (m) 
cubic feet of water, impresses on it the velocity (v) in feet per 
second, 

Now, when a ship moves through the water she experiences a 
disturbance of that equilibrated fluid pressure to which she was 
subject while at rest; and the aggregate components of that dis- 
turbance when summed up in the line of the motion (excluding 
wholly those which are transverse to it), are what we call her 
resistance. 

But this resistance is but another name for the aggregate of 
the forces parallel to her line of motion which she (in whatever 
manner) impresses on the particles from which it is derived ; and 
if we assume that the ship’s velocity is maintained by an ex- 
ternal foree—that force which we call the “ propulsive force” — 
is on the one hand equal to the resistance, and on the other to 
the sum of the forces in the line of motion, which she impresses 
on the particles of fluid which she traverses. ‘* Resistance” is 
the force which the water impresses on the ship in the line of her 
motion. “ Propulsive force” is the force which the ship im- 
presses on the water in the line of her motion. In both terms, 
the derivation or transverse forces are disregarded. 

It is the direct consequence of the foregoing exposition of 
what is meant by dynamic equivalent that the integral forward 
momentum of the segment or frustuia of wake generated ir 
each unit of time (say each second), is the dynamic equivalent 
alike of the resistance and of the propulsive force; and this re- 
lation between the wake and the resistance exists alike whether 
that resistance arise in the shape of unbalanced pressure on the 
bow or unbalanced pressure on the stern, or of skin resistance— ~ 
whether, in fact, the water be pushed forward, or pulled forward, 
or rubbed forward. The dynamic equilibrium between the action 
of a force on matter free to move, and the reaction of that 
matter, must here, as elsewhere, subsist in virtue of the adequacy 
of the momentum in the direction of the force imparted to the 
matter by the force. Thus, for example, all ships which em- 
ploy, say a ton of propulsive force, generates one and the same 
momentum of wake per second; and this momentum is the same 
as is impressed on a ton of matter falling freely by gravity for 
the same unit or second of time; we may, in fact, apply to the 
relation between the wake and the propulsive force which draws 
the ship, the expression just now put forward F=2m v. 

It should be observed that this condition remains inherently 
imbedded in the wake, so long as the wake is subject only to the 
reaction of those particles or volumes of contiguous fluid with 
which it becomes intermixed. Under such circumstances 
momentum is indestructible. The velocity of any given segment 
of wake is reduced only in the exact ratio in which its volume 
becomes enlarged. 

This relation between a ship’s wake and her resistance is but 
the direct result of the fundamental law of dynamics just now 
adduced, applied in its most direct and simple form to a hydro- 
dynamical question,* and the relation aety think, be correctly 

* And the truth and practical value of this application of the law 
would, I think, have long since been apprehended and utilised by 
practical men, but that from the fact of their usually dealing with 
hydrodynamical questions by the intervention of specialised for- 
mule, such questions have come to be regarded as if they were 
sui generis, and depended on a separate set of dynamical principles, 
whereas those formule when truly understood and applied are but 
specialised of ordinary dynamical laws. 














termed the fundamental condition of resistance. Because if a 
ship could continue to move without generating a wake, it is 
clear she would move without resistance ; but whereas in moving 
she experiences resistance and generates a wake, the wake being 
the correlative of the resistance, the two circumstances are indis- 
solubly connected, and are mutually determinable in virtue of 
that relation. 

If we carry on the same line of thought, it is obvious that the 
fundamental condition of propulsion must, in its relation to the 
fluid operated on, be analagous to, and indeed precisely the 
correlative of, the fundamental condition of resistance. Just as 
each ton of resistance experienced by the ship implies that a 
forward momentum, the dynamic equivalent of a ton of force, is 
being continually created in the wake, so each ton of propulsive 
force, employed in overcoming that resistance implies that a 
sternward momentum, alike the dynamic equivalent of a ton of 
force, is being continually impressed on the volume on which 
the propeller operates, which therefore are formed into a stern- 
ward current. 

Now, equal and opposite momenta, if brought into collision, 
impact, or combination, will mutualiy destroy each other: hence, 
if the current constantly created by the propeller infringe on, or 
become intermingled with the current of the wake, the stern- 
ward current of the one will precisely neutralise the forward 
current of the other, or, what is in effect the same thing, if the 
propeller operate directly on the wake, it will precisely neutralise 
the forward motion which the particles of the wake possess. 

That this result is actually realised in the operation of the 
screw propeller, any one may satisfy himself by careful examina- 
tion of the wake of a screw ship, especially if he compare 
it with that of a paddle ship or a sailing vessel. 

Behind the sailing vessel, for a considerable distance, he will 
see a well marked forward current, having, indeed, a diminished 
velocity, but at the same time a widened volume, as the vessel 
recedes from the point of observation. 

Behind the paddle-wheel ship the twosternward currents thrown 
by the paddles, and the forward current of the wake between 
them, may be seen long to maintain theif independent vitality. 

Behind the screw ship, when working under ordinary condi- 
tions, at a but short distance astern, where the conflicting mo- 
tions of the particles have had time for mutual adjustment, it 
may be seen distinctly that the particles retain neither pro- 
gressive nor retrogressive motion, though the circumferential 
motion impressed on them by the oblique action of the screw- 
blades distinctly survives. 

The exactness of the observation becomes markedly verified if 
it be extended to cases in which either the ship’s resistance is 
enhanced by some adventitious circumstance, such as a head 
wind, or a vessel in tow, or her propulsive force is aided by the 
effort of her sails. 

In the former case, when the ship’s resistance forms but a 
portion of the whole resistance, and therefore is less than the 
whole propulsive force of the forward current, the equivalent 
of the resistance has a less momentum than the sternward 
current, the equivalent of the propulsive force, and is therefore 
overpowered by it. 

In the latter case, when the ship’s whole resistance is partly 
overcome by the effort of the sails, it possesses a momentum the 
equivalent of the force delivered by the sails as well as that de- 
livered by the propeller, and theretore overpowers the momentum 
of the current delivered by the force of the propeller. 

A screw ship, when steaming against a head wind, or when 
towing another ship, throws a visible sternward current, when, 
aided by her sails she drags after her a visible wake. 

lt may then be stated broadly, as a fundamental proposition, 
that the sternward virtual velocity of any propeller which 
operates directly on the wake must, in order to propel the ship, 
be such as precisely to neutralise the forward velocity of the 
wake; and, conversely, that the adequate propulsive force will 
be maintained by any propeller which so operates on the wake 
as to neutralise its forward velocity. 

Prima fucie, therefore, it would seem that a propeller whose 
virtual velocity as regards the ship was exactly that of the ship 
herself, and which would, therefore, simply bar the progressive 
motion of the wake, would adequately fulfil the fundamental 
condition of propulsion. With such a velocity of propeller, the 
ship would be precisely zero; and it would seem to follow that 
though propulsion wi/hout slip was theoretically possible, nega- 
tive slip as a fruit of the wake was an impossibility. 

But if we disregard for a moment the mechanical difficulties 
which practically limit the arrangement of propulsivn, and refer 
to an ideal standard, which would enable us to accomplish the 
work of propulsion in the most perfect form, we shall find that, 
theoretically, propulsion may be maintained by a propeller hav- 
ing a mean negative slip ae to half the mean forward velocity 
of the wake at the point of operation. 

For we inmay conceive a propeller, whose blades, absolutely at 
right angles to the line of the ship’s motion, enter the current 
of the wake with a forward velocity precisely equal to that of 
the current at the point of entry, and are of such number and 
disposition as to pervade every point of it homogeneously, and we 
may assume that each blade in succession, when it has thus 
assumed its due position, shall then, and not till then, begin to 
press sternward with a steady force, maintaining the pressure 
until the group of particles of wake on which it operates shall 
precisely have been robbed of its forward velocity. 

Each of these blades, thus beginning its operation with a 
forward velocity equal to that of the wake, and ending its work 
with a velocity=zero, would thus, on the one hand, have 
adequately fulfilled the condition of propulsion, by neutralising 
the wake, and, on the other, would have had a mean forward 
velocity, and, therefore, a meun negative slip equal to half the 
velocity of the wake. 

All the conditions, however, which have been enumerated as 
essential to the attainment of this theoretically possible result, 
the homogeneous distribution of the propulsive force throughout 
the body of the wake, the gradurlly accelerative action of the 
blades, and the squareness of their pres:ure against the water, 
are very difficult of fulfilment in practice. Possibly the nearest 
approach to their fulfilment might be attained by a well con- 
sidered adaptation of a form of propeller the use of which is not 
uncommon in American riveis, and which might be found not 

unsuitable for our own. I mean the sternwheel, which might be 
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fitted with feathering floats, having such geometrical arrange- 
ment of parts that each in turn should act on the water with 
regular accelerating force, and with approximate squareness. 

But with a serew-propeller, occupying its usual position in 
the deadwood, the prescribed conditions, instead of being fulfilled, 
are in every particular simply outraged, and though, as I have 
shown, negative slip of definite amount as a fruit of the wake 
is theoretically possible, I do not believe that it has ever thus 
been actually realised. 

The second possible occasion of apparent negative slip to 
which I wish to draw attention is the operation of the dead 
water on the propeller. 

What is meant by dead water is the volume or volumes of 
water collected behind the sternpost of a ship when in motion, 
and behind her square tuck when she has one—water which 
accompanies the ship almost without change. When the stern- 
post is thick, and the tuck broad, as in our old timber line-of- 
battle ships, the volume of water thus carried is very. large; 
indeed it was mentioned to me by one of the wardroom ofticers 
of such a ship, that when the serew was hoisted out of the water, 
and the ship going seven knots under canvas, he had been 
lowered down into the well, and had bathed there without in- 
convenience. 

The distinction between water thus circumstanced, wlfich we 
term dead water, and the wake, is this, that whereas the wake 
consists of constantly renewed volumes on which permanent 
velocity bas been freshly impressed by the ship as she passes 
them, and which thus maintain the constant demand on her 
propulsive force, the dead water, having been once for all put 
in motion, and accompanying the sbip almost without change, 
expresses no part in the constantly maintained resistance; the 
motion which has been imparted to it representing a force not 
now operating, but which did operate, while the motion was 
being imparted. 

The block or volume of dead water thus carried in the screw 
aperture of a timber line-of-battle ship is probably near 200 
cubic feet, 5 or 6 tons in weight. 

Now when the screw is set to work in this aperture, the dead 
water is no longer allowed to remain undisturbed. Each blade 
of the screw as it sweeps past the sternpost disperses the whole 
of the dead water with a violent shock on the shaft; while, from 
the inherent necessities of the case, the dispersed dead water is 
instantaneously replaced by fresh volumes taken up from the 
surrounding water, to which therefore the ship’s velocity has to 
be rapidly imparted. And the communication of velocity to 
the water of replacement forms an adventitious addition to the 
ship’s resistance, and causes a retardation precisely equal to the 
propulsive shock occasioned by the dispersal. 

Thus, in the case ef such a line-of-battle ship as was just 
referred to, if we assume her to be driven at ten knots by a two- 
bladed screw, making 60 revolutions, the operation must be 
repeated twice per second, and, therefore, 120 times per minute; 
the 200 cubic feet of water are dispersed with a sternward 
velocity of about ten knots, representing thus an extra thrust 
on the screw shaft of 6000 Ib. or 7000 1b., while by the process 
of replacement a retarding force of like amount becomes imme- 
diately impressed on the square tuck and sternposts to which 
the dead water belongs. 

But though in this struggle (if I may use such a word) be- 
tween the propeller and the dead water a precise balance is 
maintained between propulsive shock de'ivered and adventitious 
resistance called into play by the compound operation, not only 
is a great deal of force exerted to no purpose by the propeller, 
but the mean speed of rotation of the propeller must undergo 
great reduction, and this in such a manner as to be capable of 
exhibiting in almost any degree the phenomenon of negative 
slip. 

his will be best understood if we, in thought, follow the 
action as it would exist if the propeller consisted of a single 
tolerably narrow blade. 

So much of the circumferential travel of this blade as is 
occupied in its passage behind the sternpost through the dead 
water, is, as has been shown, purely neutral as regards propul- 
sion; nor does the reaction experienced by the blade in its 
transit, bear any necessary relation to the proper resistance of 
the ship, with which, indeed, it has almost no connexion. The 
dead water to be operated on might be made very large indeed 
in a ship having very fine lines, and a very moderate scale of 
resistance. 

During the remainder of the circumferential travel of the 
blade, while it is operating on the free water outside the ship, its 
normal propulsive force is freely and usefully developed.* 

Still it is while the blades are in the position most clear of the 
body of the ship that their propulsive force is usefully developed. 

And the propuliion of the ship will be performed during these 
parts of the revolution, with much or little slip, according as 
the area of the blade, the diameter of its path, and the fineness 
of its pitch are favourable or otherwise to the reduction of slip. 
The mere alienation of propulsive force while the blade is 
traversing the dead water, does not interrupt the progress of the 





* There is, indeed, a partial exception to be made to this statement, 

arising out of the fact that the whole water about the run of the 
ship possesses, in a minor degree, the character of dead water, 
because while it is falling inwards on the path of the ship, it 
sarries with it, for the time, an element of forward motion, which 
‘lement of forward motion, though not resident in an unchanging 
volume accompanying the ship at her full velocity, is itself trans 
ferred as a forward motion from particle to particle; thus the 
element of motion accompanies the ship, though the particles 
in which it resides are changed, and no renewal of external force 
is demanded for its maintenance. This transference of forward 
motion partakes of the nature of wave-motion, and belongs to 
that series of phenomena which Professor Rankine has so ably 
investigated under the denomination of stream lines, and which are 
referred to in his paper of 1865. To displace or disorganise this 
replacement by a sternward force, such as that of a propeller, 
introduces an adventitious resistance closely analogous to that 
introduced by the displacement of the dead water’, and, pro tanto, 
produces similar effects on the propeller, but these are generally 
smaller in amount from the circumstance that the aggregate 
forward momentum resident in the streamline replacement, is 
itself smailer than that resident in the dead water. 

The region of its preponderating action is, however, that near 
the upper part of the run, and this inequality of distribution will 
be found, on the whole, to increase rather than lessen that action 
of the dead water proper to which | am calling attention, 


ship. The short interval during while propulsion ceuses, is 
analogous to that during which a rower is preparing for the 
succeeding stroke. 

But during these intervals the propeller blade is employed in 
overcoming a circumferential resistance far more severe than at 
any other period of its rotation, and since the force which 
drives it is of given amount, the rotation must during these 
intervals be proportionally retarded. 

The retarding force thus encountered by the propeller might, 
under assumable conditions, be such as almost wholly to arrest 
its rotation But the ship meanwhile is progressing with almost 
unaltered velocity; a velocity due to the operation of the 
propeller during its transit through the free water. And to 
count the slip by comparing the mean speed of the propeller (in- 
cluding its retarded speed through the dead water) with the 
simultaneous progress of the ship, is a method as fallacious in 
principle as it would be were we to count the slip of the oars in 
a rowing boat, by comparing the total range of oar stroke with 
the total progress made by the boat during the whole time 
between the commencement of a given stroke and the com- 
mencement of that which succeeds it. 

Were we to take a flat-bottomed boat with a square stern, 
that is to say, with a square tuck occupying the whole 
section of the boat, and propel the boat by a single-bladed 
propeller, having the axis of the shwft level with the floor 
of the boat, one half of the revolution would be performed 
in dead water, with a very greatly retarded speed of rotation, 
the other half would be performed in free water, with a 
fair unencumbered effort of propulsion, and without any 
necessarily great amount of slip. And if the average speed of 
rotation were to be taken as the basis of the account in 
calculating the slip, it is clear that a very large amount of 
apparent negative slip would be the result of the calculation. 

A converse result would ensue were we to take a vessel with 
a perfectly fine run and thin stern post, and fit her with a single 
bladed propeller, having its shaft level with the surface of the 
water. Here one-half of the rotation would be performed with 
the blade out of the water, the other half with the blade in the 
water, and under ordinary conditions of propulsion; for we 
might assume the run to be so fine, or the screw to be placed so 
far astern of it, that, while the blade is immersed, it should be 
wholly disencumbered of dead water action. ‘The slip of the 
propeller, while submerged, might be of ordinary proportions ; 
but while the blade is out of the water, its force might assumably 
be employed on some light work, which, while it absorbed the 
power, would allow the rotation to be performed at a high speed. 
Under such conditions it is plain that the average speed of rota- 
tien would be quite in excess of that due to the progress of the 
ship through the water, and the — slip would be very 
large. In both cases the apparent slip would be altogether a 
fallacious indication of dynamic merit. 

If, recurring to the ship with its serew-shaft placed at the 
ordinary level, we substitute a two-bladed propeller for that 
with a single blade, the conditions are not very materially altered, 
for one blade will be traversing the dead water below the shaft, 
while the other is traversing that above it. 

The body of dead water encountered by the upper blade will 
no doubt be heavier than that encountered by the lower; but 
the shock experienced by each blade wiil be simultaneous, and 
the two retarding forces willco-operate. Here also, with certain 
proportions of blade and certain mass and distribution of dead 
water, the retardation may be such as to exhibit apparent nega- 
tive slip. 

And although in proportion as the blades are multiplied, the 
inequality of reaction on which the result depends becomes sub- 
divided and distributed, so that, though each blade in succession 
encounter a separate shock, the circumferential stress on the 
shaft shall be practically uniform, and its rotation uniform also; 
yet it does not appear to be impossible that, with a three-bladed 
or even with a four-bladed screw, the inequality should be such 
and the momentary retardation such, that apparent negative slip 
should ensue. 

Practically, whenever the circumstances of the propeller are 
such that a sensible shock is experienced by the shaft in any 
part of its rotation, there exists a condition which must produce 
some inequality of motion, and the inequality may, under assign- 
able circumstances, be such as to produce an appearance of 
negative slip. 

The magnitude of the shocks experienced under ordinary con- 
ditions, notorious as it is to all who have voyaged in screw ships, 
is yet more surely proved by such dynamometric diagrams of 
propulsion as have been from time to time taken from the shafts 
of screw ships. Many of these are given by Mr. Bourne in his 
interesting work on the Screw Propeller. 

But, great as is the severity of the shock indicated in such 

diagrams, I believe that the representation is in every case short 
of that which was really experienced, because, in consequence of 
the inequality of force exhibited, it bas been always found neces- 
sary to control the dynamometric apparatus by a regulating oil 
eylinder or other equivalent contrivance. 
@ And [ am inclined to think that the difficulties thus imposed 
on dynamometric trials, bave been the cbief reason why so ex- 
tremely valuable and instructive a method of investigation has 
not been more steadily pursued. 

But though dynamometric trials are, no doubt, for this 
especial reason difficult, it would not be difficult to test the in- 
equalities in the speed of the shaft’s rotation by a suitable chron 
apparatus, and I am deeply convinced that most instructive 
results would be obtained by the use of such apparatus. It 
would at least serve to show in what part of the propeller 
rotation it happens, that negative slip, when it appears, is 
actually developed. 

It may be suggested, in reply to the view I have adduced, if 
the elementary causes to which negative slip is attributed then 
almost invariably exist, why does negative slip itself not appear 
more uniformly? Why is its appearance so capricious ? 

It is partly an answer to this suggestion to-say that the 
actual slip is probably, in all cases, much larger than has been 
assumed, since the apparent slip is taken as the true slip, and 
this is always calculated from the mean speed of rotatior, 
which is already converted into a fallacious index by the irregular 
retardations referred to. 





Thus, the causes of apparent negative slip may, and probably 
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do, always operate largely ; but it is only occasionally, and under 
circumstances exceptionally favourable to their operation, that 
their result is large enough to more than neutralise the real slip. 

It should also be borne in mind that in all direct-acting 
double-cylinder engines there is developed a maximum, as_ well 
asa minimum, of circumferential force occurring once.in each 
half revolution, and if the screw be two bladed, special results 
will probably ensue, according as the period of maximum force 
occurs, when the two blades are in the dead water, or when they 
are in the free water. 

I do not pretend to have analysed quantitatively the 
operation of the causes which I have been describing, so as to 
predict the circumstances under which the appearance of nega- 
tive slip should result. The task would be extremely difficult. 
But each of the causes is, I am confident, a verd causa, and it 
actually exists and operates. 

Whether there be other causes equally capable of producing 
the result, I do not pretend to say, but, so far as I can under- 
stand the question, I know of no other. 

If my views be correct, they certainly show forcibly the 
dynamical advantages of an arrangement which I have long ad- 
vocated, and which I strongly urged in my note on Professor 
Rankine’s paper of 1865, I mean the placing of the propeller, 
not merely abaft the rudder, but at some tangible distance 
clear of it. 

If by keeping the propeller within the dead wood, or even 
close abaft the dead wood, we are of necessity involved in a con- 
siderable loss of power from its operation on the dead water, in- 
ducing the possible appearance of negative slip as an index of 
that loss—if, by keeping the propeller well astern, we free our- 
selves from this encumbrance, and at the same time bring the 
propeller into a position better calculated to realise the gain of 
power due to the utilisation of the dynamic value of the wake, 
there are at least tangible reasons for testing experimentally the 
value of the advantages which seem within our reach. 

In that note of mine on Rankine’s paper to.which I have 
already adverted, I stated that by a series of small scale ex- 

eriments of my own, most carefully conducted, and witnessed 

a self-recording apparatus. I had found that by shifting 
the propeller from its place within the dead wood to its most 
favourable position, a result more than equal to doubling the 
horse power quoted was produced. 

But to try such experiments on a large scale is beyond the 
pecuniary means of a private individual; and I must conteut 
myself with the endeavour to explain why I think the arrange- 
ment advantageous. : 

That it would be attended by certain mechanical difficulties I 
do not deny. Tocarry a screw-propeller safely at some distance 
clear of the stern is no doubt a serious undertaking ; but I must 
say that it seems to me the extremely lengthened run and stern 
frames adopted in screw ships as ordinarily constructed, are but 
a roundabout and imperfect method of avoiding in their coarser 
forms the objections which I have been tracing. The cost and 
the overhanging weight of a stern lengthened bodily are, 
I am confident, greater than would be involved in some 
well considered structure, adapted solely to the carriage of the 
shaft and propeller, while the benefits realised by the latter 
arrangement would be incomparably greater. Ifthe Chief Con- 
structor will kindly begin by having the revolutions of his 
screw shafts chronometrically tested, I shall hope he may de 
tempted onwards to the other more formidable looking ex- 
periment. 





Mr. E. J. Reed said it would be hardly courteous to let 
these papers pass without'a word or two of comment. Mr. 
Froude’s paper especially abounded in original and valuable 
investigations as to what actually went on in the stern of a 
ship in the neighbourhood of the screw—investigations which 
demanded much more careful consideration than they 
could possibly receive at that meeting. Mr. Froude’s prin- 
cipal view seemed to be that they might look in the wake of 
the ship for the total momentum impressed upon the water by 
the backward action of the screw or by the forward motion 
of the ship —whichever way they pleased to put it. Professor 
Rankine’s view seemed to amount to pretty much the same 
thing, inasmuch as he said that it was by virtue of the fol- 
lowing wave added to the drag-water. so to speak, that they 
found reappearing at the stern the total momentum im- 
pressed upon the water by the action of the screw, or rather 
ofthe ship. Now, this was rather a startling view, and cer- 
tainly was one to which, for the moment, he (Mr. Reed) was 
unable to assent. He did not mean to say that it was an un- 
true view, because he was not at all clear upon that point; 
but it did appear to him that the dynamical principle which 
he had ventured to put forward last year might have been 
dealt with a little more closely than it had been, because it 
seemed to him to be almost an axiom in mechanics that the 
total momenta impressed by any force in one direction must 
be looked for by equivalent to reappear in inverted momenta 
in the opposite direction. He did not yet see what became 
of all the momentum impressed upon the water by the 
bows of the ship. As Mr. Scott Russell had just remarked to 
him privately, the breadth of the bow wave, which was the 
wave raised by the forward motion of the ship, was much 
greater than the ship itself, and so also was the breadth 
of the following wave, and it was difficult to see how a 
propeller moving within the limits of the ship’s breadth 
could take out of the following water the total amount of 
of momentum generated in the forward direction. One 
thing, however, had come out very strongly in Mr. Froude’s 
paper, namely, the importance of getting the screw as far 
as possible away from the dead water that followed the 
ship. This was an important question, because, in the 
only statistics from which they could deduce any formula, 
they did not find any encouragement to try to get away from 
that broad stern-post, and that following water which must 
necessarily exist, and he thought there were fewer con- 
siderations which tended more to take away from the value 





of their ordinary formula than the fact that ships with 
broad stern-posts and ships with next to no stern-posts gave 
pretty nearly the same, or similar constants. Mr. Froude 
thought it was practicable to carry the screw far away from 
the stern-post, but this appeared to him (Mr. Reed) to be 
very doubtful. He knew this, that when they come to great 
power and high speeds—cases in which these considerations 
were of enormous importance, of far greater importance, in 
fact, than in cases of moderate power and low speeds—it 
became very difficult indeed to get the point of application 
of the screw far away from its main supports, owing to the 
great lateral vibration which screws did have, whatever 
might be their form and whatever their pitch. He was dis- 
cussing only the day before with a very eminent marine 
engineer the case of a ship in which, for a particular reason, 
he was very anxious to get the screw away from the dead 
wood, and that gentleman strongly insisted that the dil- 
ference between the transverse pressure on the upper and 
lower screw blades was so great that they could not escape a 
very great lateral pressure. That this was the case might be 
inferred from a small experiment carried out by the late 
Mr. Joseph Maudslay, and which showed the great excess 
of pressure on the lower blade over that on the upper, caus- 
ing the vessel to turn quickly round, and showing what 
must be the amount of lateral action in the case of large 
screws driven at high speeds. It would be paying the 
papers which had been read but a poor compliment, and 
indeed would be presumption on his part, to attempt any- 
thing like a complete answer to them, or to attempt to do 
them anything like a full measure of justice on that occa- 
sion, and therefore he would only say that he would give 
them the most careful attention, and if anything should 
appear to him to come out of them either in support of or in 
contradiction to the paper he had the honour of reading last 
year, and which had not yet been answered, to his satisfac- 
tion at any rate, he would endeavour to record it and place it 
before the next meeting. He hoped this course would not 
be considered an improper one, because he believed that one 
of the strongest proofs of the value of that Institution was 
to be found in the fact that it had been the means of bring- 
ing very capable and very zealous words to bear upon these 
abstruse problems associated with naval architecture, and 
the succession of papers which they had heard read that 
evening on the slip of propellers seemed to him to be 
amongst the most valuable contributions to the Institution, 
and that they would be the means, in the course of time, of 
establishing sound principles. He believed himself that it 
was only in the course of time that sound principles could 
be established on such exceedingly abstruse and complicated 
questions. 

Mr. Scott Russell could assure the meeting that one of the 
problems which Mr. Froude had been good enough to bring 
forward had been already solved. Mr. Froude said: “If some 
“body would only invent some way of putting the screw a 
“‘ great way behind the sternpost of the ship they might ex- 
“ pect to have great advantage from it.” He (Mr. Scott Rus- 
sell) had thought so too, and had tried what he ventured to 
think now, as he thought then, was not a bad way of getting 
the screw a great way behind the end of the ship. He cut 
off the heel of the ship at a certain point, having made the 
ship very strong, and then carried out the screw shaft be- 
yond the stern of the ship. He thus had the screw far 
clear of the rudder-post, and on the rudder-post he placed 
a rudder worked from the inside of the ship, the rudder- 
post going up through the decks or not, as circumstances 
might require. It was quite true that in that ship he got 
some considerable advantage from so placing the screw, be- 
cause he had, in that particular vessel, got the screw out 
into the part of the sternway where there was a great deal 
of forward motion, which he was thus enabled by the screw 
to pick up and turn to account, But though he thought at 
the time that this was a very clever thing, he now had to 
say that there was another thing a great deal cleverer and 
a great deal simpler. In the case he had mentioned, the 
shaft protruded about 6 ft. from the front of the rudder- 
post, and 3 ft..or 4 ft. from the bearing. [Mr. Russell then 
described on the black board the second plan he had re- 
ferred to.] He continued—that he had ascertained it as a 
fact, and would venture to give it as an axiom, that there 
was a certain distance behind the midship section of the 
ship, at which, for a given velocity, they could perfectly 
calculate where they would find the crest of the stern wave, 
and if they would then make the lines of the vessel extend 
back until the screw was placed under the crest of the wave 
they would then have all the good that that wave could 
give. If they took the midship section and supposed that 
there was the usual bow wave, the usual wave behind that, 
and then the usual stern wave (of which they had correctly 
calculated the place), then if the water-lines of the vessel 
were made so fine and so much longer than was absolutely 
necessary as to place the screw in that wave, they had all 
the utilisation which they could get out of that wave. 
He found this out by making a vessel with the same 
length of bow and stern, and, having done that, he was 
astonished to find—what he was not now’ astonished 
at—that the crest of the stern wave, instead of being at the 
stern, was a great way before the stern, which simply 
showed that he had made his after body too long. They 
had, therefore, to make their after body sufficiently too 
long so that the wave, instead of being clean out of the 
lines of the ship, should be well in the lines of the ship and 
over the screw, and thus they would have solved that part 





of the problem. He had not the advantage of hearing the 





first part of Mr. Froude’s paper ; but, to prevent misunder- 
standing, he would say, what he had no. doubt Mr. Froude 
had already said, that the motion communicated to the 
water by the bow of the ship had been proved by experi- 
ment, and as he fancied beyond all doubt, to pass so far 
away from the ship, and to extend itself with so high a 
velocity and through so large a sphere, that that part of 
the motion communicated to the water could most unques- 
tionably never be overtaken by the sweep of the screw nor 
the stern of the slip. Although the ship itself made a 
hollow in the water which extended at the midship of the 
ship far beyond the breadth of the ship, and therefore also 
far beyond the sweep of the screw; the following wave 
which filled up that hollow extended also far beyond the 
sweep of the screw ; and therefore those two waves—the 
wave of displacement of the bow and the wave of replace- 
ment of the stern—extended over so wide a sphere, that the 
sweep of the screw could never replace it, and so much 
motion as was communicated to those two beyond the 
sweep of the screw had gone into the sea and was lost for 
ever. A portion of the power had certainly, through the 
skin of the ship, given motion to a large skin upon the 
ship, and that subject no one had studieg more thoroughly 
than Mr. Froude, who could no doubt ttll them how wide 
that skin was. Mr. Froude had already told him, and his 
own observations pretty nearly agreed with what Mr. 
Froude had said. But there was one point to which he 
might allude, and that was that nobody could tell what 
was the degree of closeness with which the water-skin stuck 
to the after body of the ship; neither had anybody ascer- 
tained what was the resistance of this skin in the after body 
of the ship ; nor, he was afraid, could anybody tell when 
the water which was moved by the skin came to the mid- 
ship section. Whegher that film of water in motion kept 
adhering to the after body, and following it like a skin into 
the wake, or whether it communicated some of its motion 
to the surrounding particles and passed off in that which 
they saw following with the scum in the wake of the ship, 
he was afraid he must say, though he had studied the sub- 
ject for thirty or forty years, he was very profoundly 
ignorant. Although he was satisfied, from close observa- 
tion, that there was a large quantity of the force which had 
been applied to move the water in contact with the skin of 
the ship which was picked up again with the run of the 
ship, yet he could not say whether that was a very large 
proportion or a very moderate proportion. He would, 
therefore, ask the Chief Constructor of the Navy, and other 
gentlemen who had the opportunity of doing so, to make 
their experiments as exact, as numerous, and as much to 
this point as possible. 

Mr. Napier said that Sir Arthur Cotton had made some 
experiments upon the very point to which Mr. Russell had 
alluded, namely, resistance of water at the stern of vessels. 
He was not quite sure what the result was; but he believed 
that he covered the bottom of a wooden vessel with brass, 
so as to get a smooth surface, but that he found no change 
whatever in the resistance. 

Mr. Galloway said he had deeply studied this subject, 
and he was convinced that there was not a true screw in 
Her Majesty’s navy, and that they would never get a true 
practical result from a screw propeller, as such, until they 
placed one blade behind the other. If they would increase 
thé speed of screws, reduce the diameter, then apply the 
power correctly, and with as little extra weight as possible, 
they would get a much better result than they had at pre- 
sent. 

A member said he did not think the speed of the screw 
had been rightly ascertained in practice. If that were 
done, they would also ascertain the positive slip. He be- 
lieved that negative slip had never existed in any case 
nor under any circumstances, 

The chairman said Mr, Froude had spoken in his paper 
about an officer going down to bathe in the screw-well. He 
could assure them that it was not requisite to go into the 
screw-well, for in 1815, when he belonged to H.M.S. 
Malta, which had a very round stern, they constantly kept 
a stern ladder at the stern, and he was in the habit, while 
the ship was going at six or seven knots, of bathing in the 
dead water close home to the sternpost. On one occasion 
he caught hold of the rudder-chain when he thought he 
might have been washed out, and threw himself on to the 
stern ladder again. Another time they were followed by a 
pilot-fish, which was an exceedingly difficult thing to hook ; 
but he took a very slender fishing-rod, with a hook attached 
to a line about Gin. long, passed it down the sternpost, 
and literally put the bait into the mouth of the fish, and 
caught it, so that the resistance of the water running past 
the ship there was nothing; they were, in fact, in dead 
water. With respect to an elongated screw, he remembered 
a very awkward occurrence which happened on board the 
Phoenix. That vessel was coming home and pitching 
heavily, going at about nine knots ; she gave a sudden jerk, 
and bent the screw-shaft in-board, and nearly destroyed the 
vessel before the engines could be stopped. It was not quite 
sale, therefore, to elongate the screw and carry it any dis- 
tance from the sternpost. 

Mr. Bourne said that Mr. Froude’s paper contained the 
most philosophical exposition of the phenomenon of screw- 
slip that he had ever heard. With regard to the difficulty 
of extending the screw behind the rudder, it was very well 
known that many vessels had been built upon that principle. 
He remembered one such ship at Glasgow many years ago, 
and that vessel obtained a very superior performance, her 
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coefficient of performance being superior to that of any 
other vessel of that day, and besides this she was also totally 
devoid of all vibration, which was another great advantage. 
He could see no difficulty at all about what Mr. Reed had 
said as to the action and reaction of the water being equal, 
and that therefore the most beneficial action that could be 
produced would be—no slip. It so happened that the cur- 
rent of water which was sent backwards from the ship, did 
not flow backwards with nearly the same velocity as the 
current of water, or the film of water, moved forward that 
was carried by the ship. In fact, in the existence of these 


two opposite currents, one proceeding backwards with small | 


velocity, and the other proceeding backwards with a large 
velocity, they had undoubtedly action and reaction equal. 
There was an equality of pressure, but the amount of this 
in the film of water adhering to the ship was far greater 
than that of the column of water projected from the stern 
of the ship. He believed it was pretty well admitted that 
about nine-tenths of the power of the engine which was 
expended in propelling the ship was expended in fric- 
tion. 
this in that water, and thus they had two columns of 
water, one possessed of much more vis viva than the other. 
The action of a ship was very analogous to that of a can- 
non ball projected from acannon. In the gun there was 
the same pressure urging the gun backwards that there was 
in urging the ball forwards; but they knew that in the 
gun there was very little vis viva, because it moved 
through a very small distance, whereas there was a greater 
amount of vis viva in the shot, because it moved 
through a large distance. If the film of water which 
moved with a high velocity were translated, as Mr. 
Froude had explained, into a larger quantity of water, 
by rubbing it and putting it into motion, they then 
had two volumes of water, one with a larger amonnt 
of vis vira than the other, and he thought that that 
circumstance would explain the phenomenon of negative 
slip itself. They had so much power in the water, so much 
moving forward, and so much moving aft, and the question 
was, where was the balance? If the balance was in the 
water moved forward, there wag "o difficulty at all in seeing 
why there should not be nega#ve slip. In fact, the diffi- 
culty was in seeing why there should not be negative slip 
more frequently than there was, and he believed one reason 
why there was not was that there was a good deal, not of 
retrogressive slip merely, but of lateral slip. He sincerely 
returned Mr. Froude his thanks for the information which 
he had afforded. (Applause.) 

Mr. Cowper said he could not quite agree with Mr. Reed 
that the whole question was that of taking up the 
whole of the power that was impressed on the mov- 
ing water. Of course, the power of the engine was 
first given to the water in front of the bow, 
and through that it was also given to the water which 
was in contact with the ship. ‘Therefore, the water con- 
tained the power which had been exerted; and if that water 
could by any means be concentrated into a cylinder at the 
stern of the vessel, they would then be able by a 
screw-propeller to take out a large proportion of the power, 
and the screw might be going at only half the speed of the 
ship, because it would be working in water that was going 
at half the speed of the ship. [Mr, Cowper gave an illus- 
tration of this proposition. ] 

Mr. Grantham said he had had the means of seeing the 
question of the screw being placed far aft tested on a small 
scale. 
ships to which Mr. Bourne had alluded—the Frankfort. 
Certainly, in that vessel very high results were obtained, 
but he was never aware that any very accurate experiments 
were tried to ascertain what was the real result. He re- 
collected very well that that vessel had what at that time 
were thought to be very large boilers, an he knew it was 
to that that, at the time, they attributed the high result 
obtained. Since then he had himself superintended on a 
large scale, two or three vessels built upon the same prin- 
ciple, and he confessed that in those vessels they had vibra- 
tions. 


that the vibration was not reduced so much by so placing 
the screw as he expected it would have been. Perhaps the 
greatest practical difficulty was that it was found that the 
screw so placed was extremely inconvenient in consequence 
of being knocked against pier-heads, &c. His own opinion 
was, that there had been no great result sufficient to com- 
p ensate for this style of building ships. 

Mr. Froude asked whether the revolutions of the screw 
increased in number, 

Mr. Grantham replied that the ships to which he referred 
were all merchant ships, and that he had no accurate means 
of making comparisons. 

Mr. Dudgeon said that he had constructed between twenty 
and thirty vessels with the screw outside the rudder, and 
in every one of them they had but one-half the vibration, 
and in all cases got a very much better speed than with the 
ordinary screw. He had letters in his possession from the 
captains and engineers, and everybody connected with those 
vessels, expressing the highest satisfaction of the results 
that were obtained. One letter stated that the action of 
the behind rudder was so perfect when properly constructed, 
that the rudder was positively not required, 

Mr. Froude replied and said, he confessed himself a 
great heretic as to the wave question, for he did not believe 
that the large wave which accompanied a ship in her pro- 
gress when she had once been put in motion, expressed any 


There must, therefore, be a large proportion of | 


He believed he was present at the trial of the very | 
| the advantage of operating on the wake where it was no 


material share in the resistance she experienced. He be- 
lieved that however far ahead of the ship, or on either side 
of the ship, that wave might be seen, it was, nevertheless, 
a phenomenon that perpetuated itself. He also believed 
that practically the whole, or almost the whole, of the re- 
sistance experienced by a ship was what was called 
“ skin-resistance,” and that the motions which accom- 
panied the body of a pure fluid were motions which 
reproduced themselves. A body once put in motion 
would continue to move without resistance in a pure fluid ; 
but inasmuch as fluids, as they had them, were not perfect 
fluids, they had friction and a number of other imperfections 
inherent in them, and the particles rubbed against the 
side of the ship, and rubbed against each other, and thus 
a large amount of longitudinal force was created, and as far 
as he could see that longitudinal force must be wholly ex- 
pressed by a current following the body which had passed 
through and experienced the resistance. Whether the 
particles} were pushed forward, or pulled forward, 
or rubbed forward, or in whatever way it was 
that they received their motion, the force which they 
impressed on the other particles must be exactly satis- 
| fied by the momentum in the particles that were in 
| motion. This was his view, and also that the wake 
expressed the whole force consumed by the ship in her pro- 
pulsion, and in the same way the propeller, whether paddle 
| or screw, necessarily showed a sternward current of precisely 
equal momentum, and these currents,-when brought into 
collision, strictly neutralised each other, so far as progres- 
sive motion was concerned. If a vessel was steaming 
against a head wind, so that the force of the propeller repre- 
sented not merely the ship’s resistance, but the resistance of 
the wind, then she showed distinctly a sternward current, 
and he was satisfied that any extraneous force whatever 
upon the ship would cause a sternward visible current in 
the wake. He had seen it dozens of times. A very small 
amount of auxiliary canvas given to a ship would cause her 
to drag a wake after her, that was to say, as part of her 
resistance was overcome by the propulsive effort of the sails, 
her wake, which represented her whole resistance, was more 
than a match for the current shown by the screw propeller, 
which represented only part of her resistance. With 
reference to the effect of the following wave upon the ship, 
as far as he knew, that wave kept its place in the ship in all 
velocities. He would not say that it held the same place 
in every ship, but it seemed to keep its place whatever the 
velocity was. If he had understood Professor Ran- 
kine’s paper correctly, he had understood him to say 
that although the screw would gain an advantage in 
propulsive force by operating in a certain way where- 
ever it might be, yet it also created a factitious re- 
| sistance in the ship in doing it, that was to say, it removed 
part of that very displacement by which the water ren- 
dered up to the ship the force which the ship had impressed 
upon it. As far as he (Mr. Froude) understood the matter, 
he should have believed that in driving away from the ship 
the forward motion possessed by the wave they weredoing 
| no good, that they were not only pushing harder upon the 
screw of the ship, but that they were also creating a greater 
resistance, and that that phenomenon would fall under the 
class of phenomena which he had called “dead water,” the re- 
moval of which dead water demanded great power from the en- 
gine, and produced no corresponding avantage in the propul- 
sion of the ship. With reference to placing the screw clear of 
all that motion about the stern and allowing it to operate upon 
the wake, it seemed to him that by so placing it they gained 








longer a narrow and concentrated current, but where it was 
an open and a roomy current, possessing the same mo- 
mentum as before, because the momentum was inde- 
structible. They thus operated upon the wake where it was 
a large and diffuse current, and not a localised current, and 





| 
| ** dead-water action.” 
| 
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therefore they could operate upon it more easily, and get rid 
altogether of that mischievous action which he called the 
(Mr. Froude also gave some further 
illustrations of the details of his papers.) 


ARMOUR FASTENINGS.* 

Durine the course of a paper which I lately read at the 
United Service Institution, I performed a small experiment 
for the purpose of illustrating the necessity of uniformity 
of longitudinal strength in a cannon, and I have since been 
invited by some gentlemen to repeat that experiment, and 
also to say a few words about armour fastenings in your 
presence, 

I think that out of the many proposals for the attach- 
ment of armour plates, there are only three methods which 
deserve special notice here. 

1. The plan of continuous rivetting proposed by Mr. 
Scott Russell. 

2. The French or wood-screw bolt. 

3. The through bolt, 

The first system consists in attaching the plates by 
means of longitudinal stringers or ribs which pass through 
the joints of the plates, and are then rivetted over the 
entire length of the joints. Some of these continuous 
rivets were countersunk, and others in relief upon the 
plates, Each kind was severely tested at Shoeburyness 
about five years ago, and answered admirably. The plates 
were held perfectly flat upon the backing, and none of the 
rivettings were broken. I think the system might be 
applied with much advantage in the construction of iron 


With respect te the amount of vibration it was most ! 
difficult to speak accurately, but his own conclusion was | 
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- * Paper read at the Institution of Naval Architects, April 12th, 
by Major Palliser. 








shields for the embrasures in permanent fortifications. 
With regard to its applicability to the building of ships, I 
do not venture to give an opinion—not being a naval 
architect—in the presence of so many gentlemen of that 
profession. 

The second or French bolt I have termed a wood-bolt, 
since it only fastens the plate to the woodwork. A large 
coarse thread runs spirally along the whole length of its 
tapered shank. These bolts do not break, only because 
they draw out of the wood, and thus the plates quickly 
become half detached, as was seen in the trial of the 
Flandres target at Shoeburyness, August 4, 1864, the 
plates of which target were secured with these bolts. 
Moreover, armour plates attached on this system become so 
much top hamper, tending to strain the ship, and open her 
joints in rough weather. 

The third system, namely, that of through bolts, pos- 
sesses this great advantage, that, provided the bolts do not 
break, they bind the armour, the wood backing, and the inner 
and skin ribs into once compact mass, and thereby strengthen 
the whole structure. The strain, however, on through bolts, 
caused by shot penetrating the armour plate, and pressing 
the backing against the inner skin, is so great and sudden 
that ordinary through bolts invariably break in the screw- 
threads. I propose to illustrate practically the necessity 
of a stretching quality in a bolt which is required to re- 
sist asudden or dynamical strain, and shall do so by 
allowing a weight to fall freely down a bar, suspended 
vertically until checked by a nut at the lower end. I 
also propose to prove theoretically, Ist, if; the bolt be 
capable of stretching through a distance equal to the height 
through which the weight falls, and, if its resistance while 
stretching be uniform, that its resistance need only be 
sufficient to support the weight itself when gradually 
applied ; 2nd, if the bolt be not capable of stretching at 
all, that its strength must be infinitely great as compared 
with the pressure suddenly applied to it, to enable it to 
support that pressure. 

In order to prove the theoretical propositions I shall 
read an extract from a letter I addressed to the Secretary 
tothe Admiralty on the 13th of December, 1862, and 
which is printed in the report of the Iron Plate Committee: 
** Having some six months ago been present at the trial be- 
“tween the 150-pounder smooth-bore gun and the Warrior* 
“target, I noticed two facts, 1st, that the screwed breech 
‘*olew out, carrying with it a portion of the gun, which 
“broke off in a plane perpendicular to the axis, and pass- 
“ing through the last complete turn of the thread of the 
“screw; 2nd, that on the iron plate being struck by the 
“shot, the nuts fell off the bolts by which the plate was 
“ attached to the wooden backing, owing to the bolts break- 
“ing off in the last complete turn of the thread of the 
“ screw. 

“T conjectured at the time that each of these results was 
“due tothe same cause, and was induced to make the 
“accompanying experiments with a view to verifying this 
** conjecture.” 


Extracts from Private Experiments made on the Strength o7 
Screw-bolts subjected to impulsive Strains. 

Dublin, November 27, 1862.—The power was applied by 
means of a weight of 971b.,-which had a hole bored 
through it passing through the centre of gravity. The 
bolts were severally attached to a rigid iron cross beam at 
their upper ends, and. hung vertically downwards. The 
weight was threaded on each bolt, on the lower end of 
which a screw nut (larger than the hole through the 
weight) was subsequently screwed. The weight was lifted 
up the bolt until it touched the cross beam, and then al- 
lowed to fall freely down the bolt till checked by the nut 
at the lower end. 

“ November 28, 1862.—No. 11.—Thickness of bolts 
i in., increased in thickness at the screwed part, and screwed 
with $;in. screw tap. First fall 1lin., did not break ; 
stretched jin. This bolt sustained seven full falls of the 
97 lb. weight, and broke ih the shank at the eighth; it 
stretched in all 2in. The falls of the weight thus varied 
in height from 11 in. to 13 in. 

“No. 12.—Bolt Zin. in diameter, screwed with ,'-in. 
tap. Fall of weight, 6in. Broke first fall in ast turn of 
screw thread. 

“No, 13.—Same as last. Fall of weight, 5 in. 
first fall in last thread of screw. 

*‘ December 1.—No. 23.—Bolt same‘as No. 11; jin. thick. 
First fall not measured, probably 144 in. ; permanent stretch 
not taken. Second fall, 15in., stretched Lin. Third fall, 
16 in.; stretched jin. Fourth fall, 16}; stretched } in. 
Fifth fall, 16%in.; stretched } in. 


Sroke 


4 Sixth fall, 174in.; 
stretched $in. Seventh fall, 172 in. ; broke in shank of 
bolt.” 

Nos. 11 and 23, bolts of an uniform thickness of }in., 
thus sustained, without breaking, respectively seven and 
six blows of the 97 lb. weight, falling on an average, in 
the first case, 12 in., and in the second, about 15 in.; while 
the two Zin, bolts, each reduced at one point to ,%, in., 
broke ; the first under the first blow of the weight falling 
through only 6 in., and the second under the first fall of 
only 5in, On the other hand, the two last-named bolts 
would be stronger when subjected to a statical strain than 
the first two in the proportion of 25 to 16, and yet when 
the strain becomes impulsive the latter prove to possess up- 
wards of ten times the endurance of the former. 


* The experiment referred to was against the Minotau 
target—not the Warrior—and took place July 7, 1862.—W. P. r 
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“The work accumulated in the weight is “, where 


W equals the weight, v, the velocity at which it is moving 
at the instant it strikes the nut, and g, the acceleration due 
to gravity. 

“If the bolt does not break under the shock, it must 
perform an amount of work equal to that accumulated in 
the weight. Its capacity for performing this work depends 
upon its extensibility in conjunction with its cohesive 
strength. 

“Thus, if S denotes the distance through which it 
stretches, and R, the mean of the available resistances it 
offers while stretching, then RS will denote the work it 
Tay 
24 : 

“Tt will be evident from this equation that the smaller 
S becomes, the greater must R be. 

“If H be the height due to the velocity, v, then since 
v?=2g H, 


performs, or R S= 


J a2 
We" _w H=RS. 
24 

“ Thus, if the bolt were composed of some very extensible 
substance, such as india-rubber, which would stretch 
through S=H, then need R, or the mean of the variable 
resistances it offers while stretching, only equal a constant 
force which would produce an acceleration in the weight 
equal to g, or R need only equal W.” 

If the resistance of the bolt while stretching be uniform, 
that resistance need only be sufficient to support the weight 
when gradually applied to the bolt. 

“Tf, on the other hand, the bolt were composed of some 
unyielding substance made still less extensible by causing 
any extension to be confined to a point, which might be 
done by cutting a deep sharp knife.edged groove round the 
bolt thus: then must R be infinitely great, since S had 











v2 . 
8” where § is an 
J 


been made infinitely small ; for Rew 


infinitely small fraction.” 

Thus, if a bolt cannot stretch at all, its strength or resist- 
ance must be infinitely great as compared with the pressure 
suddenly applied to it to enable it to support that pressure. 

I shall now practically illustrate the necessity of the 
stretching quality in a bolt required to resist a sudden 
strain, and, I hope, verify my previous experiments, which 
I have quoted. 

A stout iron bar is suspended from the apex of this tripod. 
It has a hole 5°; in. in diameter, bored about } in. deep up 
its lower end. This hole has a female screw-thread in it, 
which receives the larger screw-thread on these bolts, which 
are 3in. in length. All these bolts are screwed at the 
other end to 2 in., and screw into this large nut. Some of 
the bolts are reduced for a length of 2 in. to 33; of an inch. 
The others are of the ordinary pattern. 

This piece of iron or hammer, which is threaded on the 
bar, weighs 28 Ib., and the length of the fall is 2 ft. 

[Major Palliser first attached an ordinary bolt to the 
lower end of the bar, and it was broken by the first fall of 
the weight. A second similar bolt was tried, and it broke 
at the second fall. 

A bolt with the reduced shank was then tried, and it 
withstood nine falls of the weight, being gradually drawn 
out by each blow. At length a weak place became defined, 
and the bolt broke there in its shank at the tenth fall of the 
weight. The original length of the reduced part was drawn 
out about 30 per cent. ] 

I shall conclude by giving an account of some of the trials 
to which these bolts have Been subjected at Shoeburyness. 

The first occasion upon which Palliser bolts were tried in 
public was on December 22nd, 1863, when a4 in. plate, 
attached to a block of granite, 3 ft. thick, by 1}in. bolts, 
was fired at with a 68-pounder without any injury being 
done to the bolts. These bolts were made by the Millwall 
Company. 

The next occasion was on the 16th December, 1864, when 
1} in. Palliser bolts were employed in a portion of a target 
representing H.M.S. Warrior. 


Extract from Report of Ordnance Select Committee of the 
Trial of Warrior Target, on the 16th December, 1864. 
The shot used in this experiment were of three kinds, 

viz., Firth’s steel, steel manufactured at the Atlas Works, 

Sheffield, and Major Palliser’s chilled cast-iron shot. The 

weights of the shot were 100 Ib., and the charges used were 

251b. and 171b., fired from 7in. muzzle-loading shunt 
rifled gun of 134 cwt. 

“The fastenings of this target suffered very severely. 
During the fifteen rounds which were fired in this experi- 
ment, eighteen armour-plate bolts, thirty backing bolts, 
and eighteen rivets were broken. Only three of Major 
Palliser’s bolts were broken, notwithstanding that half the 
number of rounds were fired at a portion of the target which 
was secured by these bolts.”—See 2nd Report of Ballistic 
Experiments, by W. H. Noble, M.A., Lieut. R.A., and As- 
sociate Member Ordnance Select Committee, page 45. 

With only one or two exceptions, all the ordinary bolts 
were broken in this experiment, and ordinary bolts in plates 
not struck were broken by the jar of shot striking the plate 
secured by Palliser bolts. The portion of the target which 
was secured with bolts was completely penetrated six times 
during this experiment. 


The first shot (No. 933*) struck a plate entirely secured 
by ordinary bolts, and broke six armour bolts and two 
rivets. 


Relative Effects of Shell Firing upon the Fastenings of two 
Warrior Targets secured respectively with ordinary Bolts 
and those of Major Palliser’s Pattern. 

June 24th, 1864. 

Warrior target secured by ordinary bolts 2in. in dia- 
meter. 

2nd Round.—Steel shell, 68 lb. 7o0z.; bursting charge 
21b.; fired with a 14 1b. charge from Sir W. Armstrong’s 
70 pounder muzzle-loading gun. 

Result.—“‘Nine armour bolts and one backing bolt 
broken.” 

June 27th, 1864. 

2nd Round.—70 pounder shell, as above. 

“ Twelve securing-bolts drawn from 1 in. to 1} in.; seven 
securing-bolts broken.”—Report of Armstrong and Whit- 
worth Committee, page 457. 

This target is still at Shoeburyness, and although it was 
fired at by small guns (70 pounders), and only penetrated 
three times, nearly all the armour bolts are broken. 

January 5th, 1865. 

Warrior target, secured by Palliser bolts, 1} in. thick. 

No. 971.—Steel shell, 100 lb.; bursting charge, 3} Ib. ; 
fired with 25 1b. charge from 7 in. 100 pounder muzzle- 
loading rifled gun ; three rivets and one angle iron broken ; 
Palliser bolts uninjured. 

No. 975.—Steel shell as above; Palliser bolts uninjured, 

No- 977.—Steel shell as above; Palliser bolts uninjured. 

No. 978.—Steel shell as above; Palliser bolts uninjured. 

No. 972.—Round steel shot, weight 105 1b.; fired from 
smooth-bore 9 in. gun, with 25]b.charge. Rib and angle 
iron broken and skin cracked; four wood bolts broken. 
Palliser bolts uninjured. 

No. 973.—Same as last, Struck close to old hole. both 
shot driven through; skin opened 3ft. 3in. by 1 ft. 9 in. 
None of Palliser’s bolts broken; one of these bolts was 
pulled clean through the plate and remained unbroken in 
the skin in rear of the target. 

No. 974.—Same as last. Struck close to an old hole, 
clean through; Palliser bolts unbroken, See Table of Ex- 
perimental Practice received by Ordnance Select Committee 
from Shoeburyness, on the 17th January, 1865. These 
bolts were made in the Royal Dockyard at Chatham. 

The two following experiments will show the worthless- 
ness of elastic washers of any kind on an ordinary bolt: 


Captain Inglis’ Shield. 

Captain Inglis’s Royal Engineer’s Casemate Shield was 
fired at by an Armstrong 300 pounder, a 7 in. Whitworth 
rifled gun, a 7in. Lynall Thomas rifled gun, and a 9 in. 
smooth-bore Armstrong gun, on the 3rd March, 1863. 

The bolts in this experiment were 3 in. thick, or of four 
times the sectional area of 14 in. bolts already alluded to. 

“ Between the front and rear planks” of this target 
“ sheet lead was introduced to check vibration, and under 
the nuts of the screw-bolts elastic washers of various de- 
scriptions were used. Some of these washers were of the 
nature of buffers composed of 3 in. of india-rubber inside 
a strong wrought-iron cylinder; others were coils of wire 
rope similarly confined, and in other cases several lead 
washers and washers of iron and brass were used.”—See 
Professional Papers of the Corps of Royal Engineers, vol. 
xii, page 133. On this occasion six shot, fired from the 
above-mentioned guns, struck this target, and eight of 
these bolts were broken, although in no instance was the 
target, which for its weight is probably the cheapest as 
well as the strongest structure ever erected at Shoeburyness, 
penetrated. 

Mr. Chalmers’s Shield. 

A wrought-iron shield, with a wood backing and inner 
skin, was placed in the right-hand embrasure of the granite 
casemate which was lately fired at at Shoeburyness. The 
securing bolts of this shield were 3 in. thick, or four times 
the size of the Palliser bolts, and had thick india-rubber 
washers under their nuts. The shield was fired at by the 
7 in., 8in., 9 in., and 10 in. rifled guns, and struck thirteen 
times. Although in no instance was it penetrated, eighteen 
of these huge bolts were broken. Some wooden targets 
which were erected in rear of the shield were completely 
penetrated by the flying bolt-heads, which averaged about 
6lb. in weight. In one instance a broken bolt, of upwards 
of 251b., was thrown more than 18 yards to the rear. 
Had the gun in the embrasure been served by a detachment, 
every man must have been killed or wounded. 

As both Captain Inglis’s and Mr, Chalmers’s shields are 
still in existence at Shoeburyness, the above account as to 
the number and size of the broken bolts can be verified. 

The American accounts of the first bombardment of 
Charleston show that all the casualties on board their 
armour-clad ships were caused by flying bolt-heads. 

The last occasion on which my bolts were tried was in 
the now famous 8 in. plated target, the whole of which was 
secured by them, and although this target was fired at 
with a score or more of steel, and chilled shot and shell of 
250 lb. weight, with 43 lb. of powder, from the 9 in. rifled 
gun, and although the target was repeatedly penetrated by 
my chilled white-iron shells, in no instance were any of the 
bolts broken except when the bolt itself was hit and driven 
clean through the target along with the shot. 





* Every shot fired at Shoeburyness at iron plates is numbered 





and photographed. 
t This shell did not burst, 





Mr. Rep then took the Chair. 

Captain Heath said, that as the official reports had been 
uoted by Major Palliser, he might carry them one step 
urther. The system of Major Palliser was to allow time for 

the bolt to stretch, which might be done by a spring of any 
sort. If you were to put a sufficiently powerful and elastic 
washer, of a sufficient depth, between the nut and the skin of 
the ship, you would be acting upon Major Palliser’s principle, 
but in a different way. In the one case there would be the 
advantage that the bolt would remain its original thickness 
and strength, and after the action the same bolt would be avail- 
able with a fresh washer, whilst on Major Palliser’s system 
the bolt would be stretched and not broken, stretching mean- 
ing weakening. 

Mr. Bramwell said that he had given some attention to the 
subject which was under discussion, and it appeared to him 
that Major Palliser had devised that which engineers for some 
years past had well known, though he did not think it had 
been applied to bolts. Engineers had for some years past 
known the danger of having a sudden change of shape in any 
iron structure which was exposed to sudden impact or sudden 
vibration, and that where there was any such strain upon 
a body, the transition from large to small area should be in 
the most gradual form. As a rule, bolts, when screwed up, 
did not have impact upon them. Major Palliser had given a 
formula showing in what manner a bolt was to act, and in 
what way the work was to be done, but he did not agree with 
Major Palliser in his illustration. He had said that the bolt 
should be of such dimensions anfl length that it could extend 
sufliciently, without rupture, to represent the equivalent of 
the work done. If you were to make a nick in it, you would 
have only an infinitely short part that would stand the strain, 
and therefore you should have infinite strength. 

Mr. Barnaby said that experiments had been made with 
bolts three years ago, which were of the same size through a 
portion of their length as they were in the thread. The 
shoulder was turned suddenly, and not in a gradual form, but 
they broke in the reduced part of the bolt, and not in the 
shoulder. A bolt 21 inches in length, which had been reduced 
in the middle five or six inches, stretched about an inch and 
a half. Those facts would seem to bear out what Major 
Palliser had said. It had been a matter of consideration 
whether it was desirable to put those bolts into ships which 
required to be water-tight, but it was thought that it would 
involve much expense, and instead of adopting that mode, it 
had been decided to put the armour on the sides, having 
india-rubber washers under the nuts, giving elasticity, and not 
allowing a permanent stretching of the bolts. 

Mr. Cowper said that he had recommended to the Armour 
Plate Committee 3-inch bolts and 4}-inch plates, but that 
they were afterwards increased. The nuts had dropped off, 
as described by Major Palliser. He then suggested to the 
Armour Plate Committee spring washers. You might easily 
get a washer of compressed wood, felt, or india-rubber, which 
would give a quarter of an inch; whereas the iron, as a rule, 
would not stretch more than the eighth of an inch. To resist 
the impact and do the work, you must have the stretch some- 
where. The degree of resistance would depend on the solidity 
of the fixing. ‘he paper which Major Palliser had read was 
very interesting, and he thought great praise was due to him 
for the admirable manner in which the subject had been 
brought forward. 

Mr. Scott Russell wished to ask Major Palliser for the best 
answer he could give with regard to the comparative value of 
the washer and the elongating system. He was one of those 
who had all along been a great admirer of Major Palliser’s 
invention, and he thought Mr. Barnaby deserved the thanks 
of them all, as having been one of the earliest who had made 
experiments of the applicability of that invention to armour- 
plated ships. But while he admired Major Palliser’s inven- 
tion, his great difliculty was in knowing what was the degree 
of betterness between his bolt and the washer. In Mr. 
Bramwell’s remarks there was a very important observation, 
in the value of which he entirely coincided—-that where bodies 
were subject to concussive or percussive strains, or strains 
implying high velocities, the transition from large to small 
area should, as a general rule, be made in the most gradual 
manner. He thought Major Palliser’s principle of plus screw 
instead of negative screw, if he might call it so, was of great 
importance. Kor machinery, the plus screw added to the 
diameter of rods, instead of rainor screws cut off the diameter 
of rods, was extremely important. Where there was liability 
to both draw and crush, the centre would not be turned away, 
because when the crush came, you would require the centre 
to act as a pillar, and it would only be when the bolt was 
disposed to draw that its durability would depend on the 
slenderness of the centre of the rod which had to bear it. 

Mr. Varley said that he had frequent necessity for testing 
large quantities of iron wire. On testing the wire of the 
Atlantic telegraph cable, which was homogeneous wire, when 
it was hard drawn it would lengthen only a half per cent. 
before breaking. When that same wire was softened down, 
it began to stretch with about half the previous strain which 
was found to be necessary when hard drawn; but instead of 
the stretching being confined to a small space, it was through- 
out the whole mass. 

Mr. Scott Russell wished to know whether Mr. Varley 
could say what the nature of the hardening was. 

Mr. Cowper said that if the wire were soft, and it were 
drawn several times, the surface of the wire would become 
very hard and appear as if it were burnished, while the inside 
would still remam soft; and if you were to break it and look 
at the fracture, you would see that the internal portion had 
been pulled out, as it were, leaving a kind of cup. 

Mr. Scott Russell was not sure that the hardening stopped 
at the skin. He had made the experiment of stretching wire 
without drawing, and he had stretched soft wire until it had 
become perfectly hard tempered and brittle. That was a re- 


| markable phenomenon, and he would be grateful to any one 


for an explanation of it. 

Mr. Varley said that the effect of suddenly stretching the 
wire was to produce heat; it was enlarged by that operation, 
and it was most probable that the increase of strength was 
due to the greater closing of the particles. 
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The Chairman (Mr. Reed) said that before Major Palliser 
made any observations in reply, he thought it due to say how 
extremely interesting his paper had heen, and that the dis- 
cussion which it had raised was most valuable. He should 
not like the paper to = without saying that they had no 
kind of prejudice, and if Major Palliser would, by one of those 
compromises that were in fashion, approach them in their 
little difficulties, they should be very glad to try the bolts, or 
use them. There was no doubt great success in the spring 
washer to which Captain Heath had adverted, and Major 
Palliser had been put in the position of having a different 
bolt and washer to compete with than that which was in use 
when he first commenced. 

Major Palliser said that in reply he would only read to the 
meeting the details of some experiments which had been 
made. He would not have troubled the meeting with them 
had there not been the question raised as to the elastic 
washers. He then proceeded to read the results of various 
experiments, tending to show the advantages which his sys- 
tem had over that which was ordinarily adopted. 


TRIALS AT 








OF STEAM-SHIPS THE 
MEASURED MILE.* 

NoruinG is more common now, 1n connexion with steam-ship 
performances, than to hear the usual system of trial at the 
measured mile condemned as unfair, deceptive, and inferior in 
every respect to a more prolonged trial at sea. We scarcely 
ever attend a steam-ship trial without hearing this opinion freely 
expressed ; it frequently takes the form of a newspaper para- 
graph, and I have seen it even stated in official documents by 
responsible persons. 

Now, in order to satisfy ourselves whether this popular 
opinion is sound or not, it will be necessary to consider what are 
the objects with which the measured mile trial is undertaken, 
and whether those objects may or may not be more satisfactorily 
accomplished by other means. 

In discussing the first of these questions, it must be borne in 
mind that the measured mile trial has, for convenience, come to | 
fulfil objects for which it was not, I presume, resorted to in the 
first instance, and which could certainly be as well effected by a 
sea trial. Among these objects | may mention the testing of 
the thorongh efficiency of the boilers and engines when pressed 
to the full extent of their capabilities; the examination of the 
hull of the ship when subjected to the extreme power of the 
engines, with the view of ascertaining if any weaknesses or 
leakages exist; the examination of tne connexions of the hull 
and the engines, such as thrust blocks and other bearers, and 
the various steam and water-pipes which are more or less inti- 
mately attached to the hull; and the trial of the draught to the 
boilers, and of the ventilating arrangements of the engine and 
boiler rooms generally. All these objects may, I think, be 
accomplished very satisfactorily on a continuous full-speed trial 
of several hours away from a measured mile; in fact, the test at 
sea would be more searching and thorough, in the case of the con- 

nexions of the engines and the hull, for example, when performed 
at sea than it can be when performed in smooth water only. 

The primary objects of the measured mile trial are not, how- 
ever, those which I have already named, but these, viz., the | 
determination of the maximum steam power of a given’s ship’s | 
engines, and the trae speed of the ship under the propu ee 

| 
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action of that power; and the determination of these facts under 
conditions which can be repeated in other ships, in order to afford 
scientific comparisons between them. The measured mile 
also resorted to when the respective merits of different forms of | 


Is 


propellers have to be tested; and, generally, whenever exact | —= 


comparisons have to be drawn between the performances of | 
steam-ships under like external conditions. 

Now I, for one, cannot for a moment admit that a prolonged | 
sea trial is better adapted or so well adapted asa measured mile | 
trial for accomplishing these objects. On the contrary, I believe | 
that if the latter system of trial were to be replaced by the | 
former, we should be left utterly without the means of making 
satisfactory comparisons between the performances of different | 
ships, or even between the performances of the same ship at 
different times; and I am of this opinion because it appears to | 
me evident that in the sea trials you must of necessity be sub- 
ject to most of the disadvantages and derangements of the | 
measured mile trial, together With another set of disadvantages 
and derangements peculiar to the trial at sea. 

The objections to the measured mile trial are, I believe, these ; 
it is presumed that the short duration of the runs upon the 
mile with intervening periods, usually of longer duration, affords 
opportunity for what 1s called ** jockeying,” in more ways than 
one, the chief way being that of “ bottling up ” the steam when | 
off the mile, and letting it into the cylinders at fall rush when 
on the mile; it is preeumed farther that the method of defining 
the length of the mile by the transit of posts or other objects | 
on the land affords opportunity for deception ; that the tides are | 
likewise made available for increasing the apparent speed, espe- | 
cially in rivers; and, generally, it is alleged that the speed ob- 
tained on the measured mile in no way represents the actual 
steaming capabilities of the vessel when on actu il service. 

Now in dealing with these objections, it is necessary that we | 
should very caretully discrimimate between the use of the mea- | 
sured mile and its abuses, [ freely admit that it may be, and very | 
often is abused, and made the means of securing for ships an 
utterly undeserved reputation for speed. To so great an extent | 
are its abuses sometimes carried, that I have seen a vessel whose 
maximum speed was nine knots, tried in such a mauner as to | 
secure an apparent speed of eleven knots, and have seen her | 
announced in the newspapers of the next day as having at- 
tained the latter speed. On one occasion | observed, in addition | 
to the “ jockeying ” below, the open, | may even say, the bare- 
faced resort to three obvious sources of falsification. These 
were, 1, the running of the vessel in the full strength of the 
tide when going with it, and near the shore in slack water when 
goiog against it; 2, the deduction of the average speed from 
an odd number of runs, of which the larger portion were made 
with the tide; and, 3, the bringing of a wrong object on asa 
mark for the mile. This last device will be understood when I 
explain that at one end of the mile the marks were two posts, 
at the other end a post brought on with the side of a house; 


| 


tthe Institution of Naval Architects, April ul, by 


° ‘Paper read a 
E. J, Reed, Esq. 


= 





and the “ dodge,” if I may so call it, consisted in bringing the 

post on with the wrong side of the house. I have not the dimen- 

sions and distances involved, but it is easy to see from a did- 
| gram how the mile may be shortened by these means. 











. 
Le a_i 
| ¢ a 
| | / 
9 fi 
| + ~___—_SHORE fi 
; — 
Po ya 
' / lo 
| | / iS 
= / i 
' / ! 
i / \ 
4 / t 
Sti ST 
Fie. 1 


Presuming the breadth of the house to be 21 tt., the distance 
| from it to the post 150ft., and the average distance of the 
| vessel from the post 1500 ft., you will at once see that this de- 
| vice shortened the mile by 210 ft., reducing it from 6080 ft. to 
| 5870 ft. A speed of 10§ knots would thus be made to appear 
| 11 knots from this cause alone. 
| ‘The other two modes of securing a high nominal result, viz., 
| those of using the tide as a source of speed, and the employ- 
ment of an odd number of runs, are so manifest to every 
spectator that one almost wonders they are ever resorted to. 
Sut they are resorted to nevertheless, and if I were not anxious 
o avoid giving personal offence, 1 would mention cases in which 








We have here, Fig. 2, a diagram of the measured mile at the 
Maplin Sands. Supposing a vessel that has to run the mile to 
enter upon it at the point, P, going eastward, it is obvious that 
in the absence of corrected compasses and a proper prescribed 
course in the absence of marks ahead and astern, she may run 
upon one of an indefinite number of lines passing through that 
point, and intersecting the lines through the mile-posts. But 
it is easy to see that only one of all those lines, viz., that which 
is perpendicular to the post lines, is exactly a mile in length 
— those post lines ; every other line is longer than a nautical 
mile. 

A line inclined at 5° to the true line, for example, is longer 
by nearly 8 yards; one inclined at 10° is longer by 31 yards; 
one inclined at 150 is longer by 71 yards; and if the angle be 20° 
the increase of length is no less than 130 yards. A very simple 
calculation will show that a vessel which is really steaming at 
14 kngts will appear to be steaming at 13.94 knots, if running 
on the line inclined at 5° to the true line; the 14 knots will be 
reduced to 13.71 if running on the 10° line, to 13.52 knots if run- 
ning on the 15° line, and to 13.15 if running on the 20° line. Now, 
at the very important mile at Stokes Bay, there were no marks 
whatever to define the true course of the ship (except in the 
clearest weather, when certain distant objects were visible) until 
recently, when the Admiralty, at my earnest request, laid down 
suitable buoys, which answer admirably. The measured mile 
at Plymouth is still deficient of these valuable guides. 

It would be easy to show that in observing the transit of 
the poles or other objects great delicacy of observation is 
necessary, when any important trial takes place. Such trials 
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results that have been trumpeted to the world as extraordinary 
And even more | 


have been secnred by these means, 
than this may be said; for I was informed not long ago, on 
anthority in which I place implicit confidence, that in the case 
of a very fast steamship the announced result was obtained by 
selecting three runs out of several—two with the tide and one 
against,—and even this one run against the tide was somehow 
brought out much higher than any other of the runs in the same 
direction. 

Now let me say once for all, and without the Jeast appren- 
hension of effectual contradiction, that no one of these last 
named causes of error can enter into the official trials of H.M. 
ships under the system upon which they now are, and for long 
have been, conducted. Those trials are carried out by a num- 
ber of perfectly independent officers of the Royal Navy, who 
have no responsibility whatever for the vessel as fur as regards 
her success or failare, who act under definite instructions, who 
record every result, and who report the results in full detail to 
the authorities at Whitehall. ‘The standard miles are measured 
and marked by hydrographic officers; the exact nature of the 
marks is well understood by all on board, and the trials are 
usually attended by gentlemen of the press, whose observation 
of the proceedings is very close, and who are not usually slow 
in detecting errors in official operations. 

On the other hand, there are sourcesof error that cannot 
well be avoided, which operate against the full success of vessels 
the trials of which are so conducted. It is indispensable to the 
complete success of such atrial that the vessel should come in 


successes 


to the mile with her fullest speed; that that speed should be 


maintained throughout the mile; that the shortest line between 
the mile-posts should be run; and that the vessel’s course upon 
the mile should be maintained without the use of the rudder. 
Any departure from either of these conditions must result in 
putting the apparent speed below the real speed; and it is ob- 
viously very difficult indeed to avoid a departure from some one 
or more of them during a prolonged trial of say half-a-dozen 
runs. The necessity for entering upon the mile at full speed, 
for maintaining that speed throughout the run, and for avoiding 
the resistance of the rudder is obvious; but I have found the 
necessity of running on the shortest line between the marks so 
ill appreciated, that I will trouble you with a few words upon it, 
notwithstanding the exceeding simplicity of the subject. 








are, in fact, as I frequently have occasion to observe, not 
trials of knots, but trials of fractions of knots; and these 
turn upon a few seeonds more or less, This is really a very 
important point, and one which is too little considered. 


| It is often of great moment that a ship should attain a defined 


speed in knots. In the case of the Bellerophon, for example, it 
was very satisfactory to me, and to persons of much more im- 
portance than myself, that a speed of 14 knots should be 
attained. The actual average speed attained was very nearly 
144 knots, represented by an average run of 4 min. 13 sec. on 
the mile. Now a difference of only 5 sec. on the runs would 
have - the speed below 14 knot, and slight as the deficiency 
would have been, amounting to five-hundredths of a knots only, 
it would have been ample for one’s rivals and enemies to have 
raised an outcry about. They have often done so on less 
grounds ; that is, on none atall. At low speeds, a second or two 
are of much less importance. At very high speeds, the seconds 
are allin all. To enforce these I will give a figure or two. 

At a speed of 6 knots a loss of 54 seconds would only occasion 
a loss of 4 a knot of speed. 

At7 knots the § knot would be lost by a loss of 39 seconds. 

At 8 knots the § knot would be lost in 30 seconds. 


At 9 knots it would be lost in 23 seconds, 
At 10 knots, in 18 seconds. 
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These considerations show how necessary it is to conduct the 
measured mile trials of steamships not only with impartiality, 
but with great care if truthful and scientific results are to be 
obtained. Before quitting this part of the subject I must, how- 
ever, submit an observation or two upon the “ jockeying ” to 
which I have already referred. 

In the boiler-room the only “ jockeying” possible is, in my 
opinion, that of selecting better coal in one case than another, 
and this may be got rid of, and should, I think, be gos rid of, by 
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prescribing, in the Royal Navy at least, the uniform and in- 
variable use of given description of coal, which should be the best 
procurable. It is well known that the heating or steam 
generating power of different descriptions of coal differ very ma- 
terially, and it is only from the use of coal of the same kind on all 
trial trips that similar comparative results can be obtained. Allow 
me to observe, however, that changes in coal can only influence the 
development of power, and not the performances of ships. The latter 
are, of course, proportioned to the power developed, no matter by 
what means that power is obtained. It is, therefore, for the 
purposes of comparison between the engines and boilers of diffe- 
rent ships, or between those of different makers, that it is desir- 
able to use always the same kind of coal; and for those purposes 
that condition is almost indispensable. It may occur to some to 
say that the management of the fires or, in other words, the 
stoking may greatly modify the quantity of steam and power 
developed, and this is perfectly true. But the only means of 
approaching a standard in this respect is, in my opinion, to aim 
at doing the utmost in every case, by employing the same staff 
of stokers and others, and that staff of the most efficient kind, 
on every occasion. And this is what we practieally do at Ports- 
mouth and other Government ports in the trials of H.M. ships. 

In the engine-room there will always, I fear, be some scope 
for “ jockeying,” but I believe this scope is practically much less 
than many imagine. In the trials of H.M.’s ships it is limited 
by the supervision of several engineer officers, as well as by the 
general consideration that, upon the whole, it is very doubtful 
whether frequent interference with the valves does not conduce 
to priming and to other derangements to such an extent as to 
make it more advisable, on the whole, to let the engines and 
boilers do their best continuously throughout the trial. I speak 
with some hesitation on this point, as there may be experienced 
“jockeys” present, and as I really am but an amateur observer 
in this respect ; but I can with certainty state that every effort 
is made in the public service by the officers in charge to make 
the trials truthful, and on the very last trial I attended the 
captain of the steam reserve forbade any interference with the 
engines during the whole period of the trial. 

It only remains for me to state why I consider the prolonged 
trial at sea inferior to the measured mile trial, and you will 
already have seen that it it is on scientific grounds that I give 
it the preference. In the brief and manageable trial at the 
measured mile you can, when fully prepared, really develop for 
a given period the full power of the boiler and engine under the 
most favourable circumstances, and can also observe with exact- 
ness the speed attained by the ship under the impulsion of that 

ywer. But send the ship to sea for a day, or even a half a day 
(12 hours), and you at once lose the assurance that you are 
trying the power of the boilers and engines and the speed of 
the ship, and find that you are really testing, not these, but 
the endurance of the stokers and engineers. This is the 
vital part of the question. I appeal to the experience of all pre- 
sent, and ask whether, even in ocean races, it is possible in 
closely contested races to satisfy the beaten party that the 
race was lost simply and solely by the inferiority of their steamer. 
It is not possible, because it is not the real qualities of the 
steamers that in all cases, or even often, decide such contests. 
In the most important and interesting ocean race that I ever 
attended (that between the Helicon and Salamis) the faster 
vessel lost much of her credit owing to what I may call the 
accidents of the stoke-hold. In one vessel (the Helicon) we 
knew that we fell greatly short of our maximum speed owiny 
to our deficiencies in this respect ; in fact we had to go upon the 
first grade of expansion and work easy for fourteen hours out of 
twenty-seven ; and in the other vessel, the defeat which they even 
then sustained was boldly attributed to inferior coal. And so, I 
believe, it would ever be in ocean trials, whether by racing or 
otherwise. The longer the trial, after a certain length is passed, 
the less satisfactory will be the result as a means of comparison 
with other results. You can compare the results obtained on 
measured mile trials; and although the formule which we 
apply to those results for obtaining the “constants” are but 
exceedingly imperfect standards of excellence, that does not 
detract trom the validity of the results themselves, which 
are, in my opinion, far more valuable than any that could 
be obtained by prolonged sea trials, when viewed as data for 
scientific and practical comparisons between ships and engines. 

In conclusion, let me beg that you will consider aot that my 
object in this paper is to oppose the resort to prolonged trials at 


tions with regard to certain trials which might be supposed to 
apply to him (the Chairman). On very many occasions the 
trials of certain vessels in the Thames had been entrusted to 
him, and on each of these occasions he had taken the observa- 
tions himself, independently of every other person on board, and 
on each occasion he cut down the figures to decimal parts of a 
second. Other persons on board were often taking observations, 
and when they considered the length of some of the ships and 
recollected that one man might stand at the bow and another 
atthe stern, they would easily see how differences might arise. 
The paper which Mr. Reed had read was one of great importance, 
and also of great value. 

Mr. Reed said he did not intend to say anything that would 
uppear personal to the Chairman. He only meant that the 
Chairman, in the course of his long experience, must often have 
seen cases of great exaggeration. He admitted there were pas- 
sages in his paper which referred to vessels of certain distin- 
guished friends of his own, who took every possible opportunity 
of doing him a good turn, and he would only say that if ever 
the time should come when he should think it proper or desir- 
able to produce the figures, he thought they wuill be rather awk- 
ward figures for those gentlemen to deal with. But he thought 
it his duty, in his present position, to be very forbearing and 
very kind to thos2 persons who did, by the evil which existed, 
in all men, slide into little exaggerations. Of course he had 
kept the figures back; but some day he could show that very 
important trials of steamers, built and engined by gentlemen 
who did not hesitate to assume to themselves airs of superiority 
and airs of fidelity, which were not, perhaps, as thoroughly de- 
served as they might be, had been marked by little irregularities 
in that way. Nevertheless, he hoped the time might never 
arrive when he should have to put a finer point upon those ob- 
servations. 





ON THE DIRECTIONS OF CURRENTS. 


A Proposed Practical Method of Ascertaining the Direction 
of the Current of Water which Impinges against the Shin 


possible, the Approximate Pressure of the Water at the 
various points of its Contact.* 


Art the last session of this Institution, held in the month 
of April, 1866, a very interesting paper was read by Mr. 
Reed, Chief Constructor of the Navy, “On the Apparent 
Negative Slip in Screw Propellers,” which paper may now 
be found in the “ Transactions” of the Institution for the 
past year. 

Several instances were then given of the trials of various 
steam-vessels with different forms of body and pitch of 
screw propellers, in which it was shown that they appa- 


rently went faster through the water than the rate of ad- 


vance of the screw. 
\ \\ \ \ NS 
mir 










WY 








\\ 





) 





\N 


AGG 


There were various opinions put forward by the gentle- 
men then present to account for this, but one point appeared 
to predominate with the majority, viz., that a larger mo- 
mentum was resident in tlie * following current’ than has 
been supposed, and that neither its amount nor its? effects 
were yet fully understood ; and all were of opinion ; that it 
was highly desirable some further experiments should be 





of a Ship under weigh, in Smooth Water, and also, if 


In order to ascertain and record with certainty the di- 
rection of the vane, which will always be that of the water 
along the bottom of the vessel, the inner end of the spindle 
C has a tell-tale, D, attached to it similar to the hand of a 
clock, which stands in the direct line of the vane, and indi- 
cates on the graduations, F, whatever direction the vane 
assumes. 

By these means it is presumed that it will be compara- 
tively easy, under ordinary circumstances, with any re- 
quired number of vanes attached to the bottom, for persons 
watching the movements of the hands to register their po- 
sitions (under any required conditions of increase or dimi- 
nution of speed of the vessel, &c.) at whatever points it 
may be deemed necessary to fix the vanes. 

At the discussion which ensued on the reading of Mr. 
Reed’s paper, before referred to, Mr. Murray, chief engineer 
of Portsmouth Yard, remarked that on the trial of a vessel, 
some years ago, at Spithead he observed a piece of spun 
yarn which hung at the sternpost, about 18 in. below the 
water, to be carried forward with conssderable force in the 
direction of the ship by the current which followed her. A 
like result was also observed by myself and others on more 
than one occasion while attending the “ trial trips” of some 
of her Majesty’s ships at the Maplin Sands during the years 
1859 and 1860, when Captain Halsted (now Admiral Hal- 
sted) was in command of the steam reserve at Chatham 
and Sheerness, 

This would go to show that a column of water follows 
the ship, which to some extent would accelerate her speed 
by impinging on the after part of the vessel. 

Now, supposing this to be the case, what would be the 
result with regard to the current of water along the vessel’s 
bottom? That all along the fore part of the ship and be- 
yond the midship section the water would pass along the 
bottom nearly at the uniform rate of the ship's speed (of 
course leaving out the friction of that part of the water in 
direct contact with the bottom, and to some extent carried 
along with it); but after the water leaves’ the midship 
section, as it passes along the run and nears a certain point 
towards the stern of the ship, the speed of the water would 
seem to be diminished until it comes to a standstill at the 
point where the current from forward and the after current 
(which travels, as stated, faster than the ship) meet. The 
same difference of speed would be manifested in the after 
current, but in the opposite direction, the speed, in this 
case, being greatest at the after part. 

Now, I would beg to submit that the direction of the cur- 
rent of water, under any circumstances of speed, should be 
clearly pointed out by the water-vanes, if they were placed 
at convenient distances along the bottom of the vessel, after 
the manner of sketch No. 2; and it would then be seen, 
keeping in mind the supposition that the “after current” is 
flowing along with greater velocity than the ship, that the 
foremost vanes would be pointing aft, and the after one or 
two pointing forward; and at a certain point the two cur- 
rents of water would meet, which, for the sake of illustra- 
tion, has been assumed to be at H. 

It is very probable, in this case, that the point will vary 
with the rate of speed at which the vessel goes through the 
water ; but, with the vanes placed not very far from each 
other, this could be ascertained with comparative accuracy 
under the various circumstances before mentioned. 

But, supposing the theory of the rapid after current tobe 
wrong (as some persons strongly maintain), and the point 
is conceded that the ship actually does outstrip in point of 
speed the current which follows her, in this case it is pre- 
sumed that the “ vanes” would clearly demonstrate this 
fact, inasmuch as they would, without exception, all tend 
from the bow and lie in the direction of the water along the 
bottom of the ship—in fact, the vanes, being so nicely 
balanced, cannot but take the direction of the current, what- 





ever may be the circumstances which arise to alter its 














sea for other purposes. For ascertaining the consumption ot 
fuel, for finding out the most economical steaming speed, for 
comparing the load and light performances of vessels, and for 
many other important purposes which it would be easy to name, 
the ocean trial is invaluable, indispensable. All I desire to main- 
tain is that the measured mile trial is also a very valuable one 
for other and equally important purposes, and that it is an 
error, and a very serious one, to suppose that the trial at the 
mile could with advantage be dispensed with. 

A member asked whether a trial of something like ten miles 
would not be better than one mile, and also answer all the pur- 
poses of an ocean trial. 

Mr. Reed said it was very difficult to get a course of ten miles 
clearly marked out, and to lisembarrass it from the tide and 
other circumstances. 

Mr. Scott Russell remar'sed that for many years he was 
familiar with a trial distance of eleven and three-quarter miles, 
and on that ground the knew a trick or two about “ jockeying” 
filly as good as anything they had heard that night. He 
thought they could even teach Mr. Reed a dodge or two which 

did not know yet. 





The Chairman said that Mr. Réed liad made some observa- 





made in order to furnish better data for enabling correct con- 
clusions to be drawn on this very important subject. With 
a view to obtain further information on two important 
points, viz., the direction the water takes close to the skin 
of the ship as she passes through the fluid, and, if possible, 
what is the approximate pressure of the water on the 
various portions of the ship, [ would submit that the follow- 
ing experiments might be made with advantage. 

Here I would observe that the means by which it is pro- 
posed to show the direction of the current of water as it 
passes the skin of the ship (see sketch No. 1) is by means 
of a water-vane, which is constructed as follows : 

The vane, A, which may be made of wood, tin, or 
zine, works round a spindle, C. This spindle passes through 
the bottom of a steam-launch, or whatever other vessel it 
may be intended to experimentalise upon. As the vane must 
work freely on the spindle, it is necessary that the fore part 
or head of it should be thickened, so as to counterbalance 
the weight of the tail, and let it lie fair on its bearings. 





“* Paper read at the recent meeting of the Institution of Naval 
Architects, by W. E. Seccombe, Esq. 





course. It is therefore considered that they would, when 
placed near to where it was deemed desirable to fix 
the bilge-pieces, to give the direction of the current of 
water along the bottom of the ship as to show the position 
longitudinally in which the bilge-pieces should be placed so 
as to offer the least resistance in passing through the fluid ; 
and any model of a vessel so operated on would clearly 
show where to fix the bilge-pieces, and general conclusions 
might thus be drawn from actual experiment on particular 
vessels to suit others similarly constructed. 

We have hitherto only dealt with the direction of the 
current of water in passing along the bottom of the ship; 
and while it is with some small degree of confidence in its 
success that I would submit the plan of the ‘“ water-vane” 
to secure that object, it is with a different feeling that the 
arrangement for attempting to obtain the approximate pres- 
sure of the water is introduced ; but as one of the principal 
objects of this Institution is to endeavour to investigate 
whatever may be advanced which has any show of truth in 
it, I will content myself with simply stating the proposed 
plan of operation, jand, in the absence of any experiments 
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on the subject, leave it with the gentlemen present to draw 
their own conclusions on the practicability of the method, 
which is as follows : 

Let there be inserted in the bow of the vessel metal tubes 
of uniform size standing parallel to the middle line of 
the ship, and with their upper ends falling aft at a certain 
angle from the water-line, so that the water entering the 
tube at the lower end would be forced up by the velocity 
of the vessel, the resistance being shown by the height of 
the column of water, glass tubes being inserted at the 
upper end at the height of the water-line, so as to show 
the rise and fall of the water; or, otherwise, ball-floats 
might be used, with a gauge, at the upper end of the tube, 
or this purpose, 

Tubes thus placed on the bow, at various angles, from 





the square or right angle to the fore-and-aft line, would, 
it is thought, receive the water into its lower end, and 
show a certain rise in the column of water in proportion | 
to the angle at which it stood, 

Now, for the sake of simplifying the experiment, it 
would perhaps be better to consider the bow of a vessel | 
which stands vertical, so as only to have one angle to con- | 
tend with, viz., that caused by the curve of the water- 
line and the fore-and-aft stand of the tube; and, what 
would perhaps be still better, is to mock out the bow of 
the launch to be experimented on something similar to the 
form of a copper punt, as shown on sketch No. 3, when 
several tubes could be placed side by side in each space, 
all at the same angle fore and aft, so that by observing 
them at ne and the same time they may be a check to each 
other ; for, if there be any truth in the theory, the water 
in each set of tubes (say three or four in a set) will stand 
at the same height, and rise and fall together, as the speed 
of the vessel may vary. 

Now, it would appear that at that part of the vessel which 
is not far from a fore-and-aft line, viz., at K, the mouth of 
the tubes would be less inclined to the current than in the 
next space further forward, and therefore the tendency of 
the water to rise in the tubes would be less in proportion. 
The same remarks would apply to the other spaces as the 
angles differed ; and on coming to the tubes inserted at L, 
it ought to be found that the column of water was highest 
in them, because the mouths of the tubes are opened direct 
so as to receive all the force of the current coming against 
them. 

I would therefore submit that if, on experiment, it was 
found that the columns of water in the after set of tubes were 
(at different rates of speed) of uniform height, but standing 
lower than the set of tubes next before them, and so on 
until arriving at the foremost set, which was found to re- 
gister the highest uniform column, a fair inference might 
be drawn from the height of the column of water as to the 
resistance of the fluid against the bows of a ship where the 
angle would compare with the angles before experi- 
mented on. 

With regard to the after part of the ship, it is presumed 
that if tubes were placed, say, in a vessel with a full 
after body, having the mouths of the tubes at right angles 
to the middle line—if the theory be correct that the 
after-current of a screw-propelled ship flows faster than 
the vessel—the water would then be forced up the tubes 
in proportion as the speed of the ship was increased; while, 
supposing the correctness of the theory that the ship goes 
faster than the current which follows her, in this case 
increase of speed would appear to cause less pressure of the 
fluid on the after part; and in this case the column of 
water in the tube would proportionably /al/ with the increase 
of speed of the ship; and thus at the efter part of the 
vessel the tubes would appear to act in conjunction with 
the *‘ water-vane” in determining whether the after current 
went faster than the vessel or otherwise. 

It is of course assumed that these experiments are to be 
tried in perfectly calm weather, so as to be free from 
wave, as any amount of unsteadiness in the vessel would 
interfere with the steadiness at which the column of water 
was held in the tubes : also those persons who are on board 
the craft must be seated so as to maintain a constant water- 
line, or otherwise it would entirely stultify the operation. 

In conclusion, I would beg to remark that if the experi- 
ments before described show the results contemplated, there 
would not be any difficulty on the part of the mathematician, 
who so well understands the common law in hydrostatics, 
viz., that the column of water increases in pressure in pro- 
portion to its height, to deduce from this data some valuable 
information on the law of the resistance of fluids. 

But I would not lose sight of the fact that the principle 
is as yet untried, and would therefore submit it to the better 
judgment of the gentlemen present whether they think it 
worth the trouble of practically testing its results, 


WORKING SHIPS’ YARDS.* 

Ir will be, I am sure, admitted by every officer of the mercan- 
tile marine that there never was a time when everything in the 
shape of mechanical help was so much needed on board mer- 
chant ships as now. ‘Ihe increase in the sizes of our ships, 
making, of course, the yards, &c., proportionally larger and 
heavier to work, and the sad fact which I believe I am quite 
right in stating, by the falling off of our merchant seamen, both 
in numbers as well as in physique, all points to the necessity of 
adopting mechanical helps to supplement manual labour in every 
direction when such cap be applied. It was with these views 
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that some two years back I went into the subject of the bracing 
round of ships’ yards. I knew how very difficult this operation 
frequently was on board large and ill-manned ships, and how 
much need there was for some means to help the physical 
strength in working the yards, and I flatter myself in my new 
me thod of bracing round the yards I have produced a singu- 
larly simple and pewerful apparatus for adding strength to the 
manual power, and, at the same time, improving the operation 
with some striking and positive advantages. 

In entering upon this work, I struck out on the plan of using 
chain instead of rope for the working part of the braces, and in 
lieu of terminating the braces in the usual manner at each side 
of the ship, I continue the brace over the deck through the brace 
block on the other side of the yard, and bringing back the end 
to a fixed point on the side of the ship. I have thus a con- 
tinuous chain. The bight of this chain I pass over a toothed 
barrel of the same description as the one I described to-day, 
which I employ for traversing guns, and which diagram I use 
to illustrate my present description. Fora fore yard I place 
this machine at A in this diagram, and for a main yard it is 
usually placed on one side of the poop at B. - It will be almost 
needless for me to explain the operation of bracing round yards 
with this method, as its extreme simplicity is its own descrip- 
tion. However, on turning round the winch handle of the ma- 
chine, the chain is drawn in on one side and passed out of the 
other side of the ship, and thus the yard is braced round in 
whichever direction it may be required. When bracing sharp 
up a certain amount of slack will exist. This is taken up by 
putting down the tie stopper, and heaving in on the weather 
chain until the brace is taut, when the weather stopper is put 
down and the yard secured. 

The help that this simple invention affords may be estimated 
at one to five; that is, one man can certainly do the work of five, 
or even more. But, perhaps, I had better quote some expres- 
sions from those who have had the practical working of my in- 
vention. Mr. Martin, Trinity pilot, writes to say that in work- 
ing round to Spithead in strong winds in the ship Dragon, he 
found three men sufficient to work the foreyard, sparing the rest 
to work the fore tack and sheet—an important advantage in 
working ship in a confined channel. The commander and 
officers of the same ship write from Calcutta that they found 
it to be a great advantage in light and variable weather when 
taken aback, as somany'more men of the watch can be spared to 
attend to the other sails. Mr. Dames, the Trinijy pilot, writes 
in highest terms of my braces in working the ship Colonial 
Empire down Channel. The commander of the ship Roseneath, 
of Glasgow, describes that in a stormy passage to iontreal he 
found three hands sufficient to work his foreyard. In light 
winds two hands can brace it round with ease. This ship is 
1000 tons. Mr. Thomas Martin, Trinity pilot, in reporting 
on the working of the braces on a ship he had taken down 
Channel, says: “I should very much like to have it on 
“board every ship I pilot from London.” The comman- 
der of the ship Colonial Empire, writing from Sydney, 
after expressing himself very strongly of the advantages he 
found from the invention during a heavy beat down Channel, 
points out this striking benefit. He says: “ One great advantage 
“in heavy weather cf these braces is that the men are in amid- 
“ships instead of the scuppers, and consequently are much 
“ drier.” The commander of a very large ship, the Indian 
Chief, 1800 tons register, arrived at Liverpool from Bombay, 
recommends it as a useful invention for saving labour and help- 
ing in the navigation of the ship. This ship’s foreyard was 
very heavy. ‘The master of the ship St. Vincent, with fore and 
main yards fitted, is very warm in his praises. He says, “* Words 
‘* are superfluous to describe the advantages of my patent braces 
“over the old-fashioned plan.” And he knows it would be to 
the interest of every shipowner to have them. Mr. Cargill, an 
old ship-mnaster, who has commanded ships for forty years, 
states, with reference to navigating the ship Christina Thomp- 
son from Aberdeen to London, in very heavy weather beating 
all the way, that he found four bands sufficient to work the 
foreyard with ease; he says that he considers the invention a 
very valuable one. This ship is 1079 tons register. 

The commander of the China clipper ship Maitland, fitted 
fore and aft after his return from a voyage to China, says: 
‘“* They have many advantages over the old plan; you can spare 
“*so many men to the tacks and sheets, the braces are always 
“ clear, and the men amidships instead of the lee scuppers. I 
“ hope never to be withoutthem. The braces will last tor years, 
“ there being so little wear and tear.” Another pilot, Mr. Wil- 
liam Loughton, says: “ I should like to have it on board every 
“ship I take from London.” I will conclude these expressions 





of opinion on this invention by quoting a striking advantage 
pointed out to me by Admiral Sir William Martin, which seems 
to have escaped the notice of others. Iam sure Sir William will 
pardon my making use of his valuable suggestion. He says: 
“ For head braces they are most important. There is an advan- 
“ tage they have which I well recollect having mentioned before, 
“ The great use they would be in weighing anchor when the ship 
“casts the wrong way. At sucha time there is the urgent 
“want to get the anchor up to prevent hooking other ships’ 
“ cables, and to prevent her from drifting, and at the same time 
“ probably to have to brace round the yards.” 

I may mention that Sir William Martin inspected the ship 
Dragon on her arrival at Spithead, and so was familiar with the 
invention. 

I will not, however, now detain you longer. I believe-the 
subject must be an interesting one to naval architects as well as 
shipowners. 








MAncuEsTEeR.—In Manchester township, the deaths exceeded 
the births by 321 in 1865, and 190 in 1866. Mr. Leigh, the 
registrar of the Deansgate sub-districts, in his report to the 
Registra-General, ascribes much of the unhealthiness of Man- 
chester to the vitiation of its atmosphere. ‘The city is amply 
supplied with good and pure water, its artisans are in receipt of 
higher wages than agricultural labourers, and are better clothed 
and fed. The streets of Manchester are admirably paved, sewered, 
drained, and swept, so that in these respects it might challenge 
comparison with any other town in the kingdom, and yet it is most 
unhealthy. He states that the chief solid impurity of the air of 
Manchester is coal smoke, and its mode of action on the human 
body is if two kinds—(1), as an irritant to the lungs, producin 
bronchitis, or assisting in the production and maintenance o 
this disease, as well as of some diseases of the substance of the 
lungs, where any previous lesion existed; and (2) by its sul- 
phuretted hydrogen reducing the tone of the system, and render- 
ing it easily susceptible to zymotic diseases. But besides coal 
smoke there were, in such an atmosphere as that of Manchester, 
various other solid impurities, to which persons who live in the 
country are less exposed. The evils of this polluted atmo- 
sphere existed in concentrated force in the courts, alleys, and 
confined, over-crowded rooms. ‘To a large class of the working 
population of Manchester a foul atmosphere is not disagreeable ; 
they enter it with indifference, and it is almost impossible to 
get them to open their windows for ventilation. Although there 
is an ample supply of water, yet extreme uncleanliness of person 
dress, and home is a matter of much regret. 

Test or STEEL-HEADED Raris.—W. M. Lyon, Esq., of the 
Sligo Ironworks, Pittsburgh, Pa., recently subjected a steel- 
headed rail, made at the Wyandotte Rolling Mills, under the patent 
of S. L. Potter, to some rather remarkable tests. The rail was 
cut 5 ft. long, and a weight of 1600 lb. was allowed to fall upon 
it as follows: For the first blow, the weight was raised 5 ft.; 
the second, 10 ft. The rail was then turned over, and received 
the third blow with a fall of 15 ft., and the fourth blow, with a 
fall of 20 ft., bent the rail almost double. ‘The rail was then 
taken to the steam-hammer, whose weight was 8800 lb., and 
received ten or twelve blows. When the bar was nearly 
straightened out, it broke, but the iron and steel remained 
perfectly welded together. One of these pieces was then 
subjected to 100 blows from the 8800 lb. hammer on the head 
of the rail as follows: 50 blows at 2 ft. fall, and 50 at 3 ft. fall. 
This crushed the rail without breaking the weld of the iron and 
steel. Tests of iron rail of other make was made at the same 
time, but the results were so unsatisfactory, that it is uot 
necessary to notice them.—American Railway Times. 

CuiLLep SHor.—Major Palliser has been awarded 15,000/. 
by Government for his pointed or ogival-headed chilled shot for 
penetrating armour. Every one has been ready to say that 
chilled shot were very old, but it was never known, until Major 
Palliser proved it by experiment, that whereas ‘ordinary 
chilled shot break up on striking thick armour, pointed shot 
effect penetration. In this respect Major Palliser’s discovery, 
practically doubling, as it has done, the power of ordnance 
against armour, is one of great national importance, and it can 
hardly be said that the reward is too great for it. : 

Timber Sutps.—The screw line-of-battle ships and frigates 
Colossus, Imperieuse, Euryalus, Termagaut, Arrogant, Colling- 
wood, Cressy, Orion, Chesapeake, and Leander have been sold 
to Messrs Castles and Beech, of London, to be broken up. 
With a tonnage of 24,305 and 4030 nominal horse power, these 
ten ships were but 68,0002 The Majestic, Brunswick, and 
Sanspareil have also been sold to be broken up. 
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RECENT IMPROVEMENTS IN THE CALCU- 
LATION OF THE STATICAL STABILITY 
OF SHIPS.* 


By Cuarrtes W. MERRIFIELD, F.RS., 
Honorary Secretary and Associate I.N.A. 


THE calculations of a ship are never considered complete 
unless her stability has been ascertained. The well-known 
rule of the metacentre has not been thought sufficient, because 
it makes no allowance for the change.of form which the:im- 
mersed portion of the ship undergoes in heeling, or even for 
the change of form of the water-line. It is therefore only 
accepted as a first approximation, and it is only in ships 
which closely approach to well-known forms that any security 
can be felt that their stability will not decrease as. they come 
over, instead of increasing as the sine of the inclination. 

The usual plan has been to ascertain the righting. moment 
by calculating the moments and masses of the “ins and outs,” 
or immersed and emersed wedges. But this involves an ex- 
cessive amount of arithmetical work, and even Mr. Barnes’s 
improved method has not brought it within the practical 
limits of time at the disposal of the ordinary draughtsman. 
Moreover, it only gives the moment for one particular incli- 
nation, and there is nothing in the calculation to suggest an 
approximate value for intermediate or outside angles. The 
result of the calculation is therefore inadequate to the labour 
spent upon it, even when there is time to do it at all. 

It occurred to me that we might, instead of going through 
this process, start from the metacentre as a first approxima- 
tion, and then introduce the correction due to a definite in- 
clination, by some method which should be sufficiently exact 
for the object, and which should evade the calculation of the 
wedges. I found such an one, and communicated it to the 
Royal Society last February. Iam happy to say that Pro- 
fessor Rankine has since devised an improvement, which 
makes it a thoroughly practical method. It has been tried 
in the School of Naval Architecture, and it has been found 
satisfactory in respect both of accuracy and simplicity. I 
shall not trouble the Institution by reading tormulw: these, 
and the arithmetical example, I shall reserve for an appendix, 
and meanwhile I will try to give a sketch of the method. 

I must first remark that the stability of a body floating in 
water may be reduced to that of a body, with a curved base, 
resting on a table, like a Chinese tumbier, in fact. The de- 
termination of the stability of a ship really resolves itself into 
the determination of the representative curve which is to rest 
on the table. The metacentric theory supposes this curve to 
be a circle, or cylinder, of which the centre is called the 
metacentre. If you know where the centre of gravity of a 
cylinder is, it is an easy geometrical problem to find out all 
about its stability. 

But it is not necessary that this representative should be a 
circle at all. We have reason for knowing that it cannot 
have any corners or gaps, and a circle is a very good approxi- 
mation for extremely small angles. But it may take a 
sharper curl as you move away from the middle point, and 
then its stability would not be the same as that of a loaded 
cylinder. That is exactly what we want to test. 

Let us observe what the metacentric circle does for us when 
we try to draw our representative curve with the help of a 
batten. We get a starting-point and a starting direction, 
and we know how much the batten has got to be bent at the 
starting-point. This is some help. If now we get the same 
things farther on, within moderate limits, we might say the 
curve was pretty well determined—that is to say, that if (say 
ata difference of inclination of 10°) we could get a fresh 
point, a fresh direction, and a fresh curvature, we should find 
it very difficult to draw more than one fair curve between 
them. I mean that, if you drew two, you would want a 
microscope to distinguish them. Now this is what can be 
done by a complete use of the calculations of the “ins and 
outs.” But I never heard of its being pushed to this extent. 
Indeed, it would require a great deal of very abstruse calcu- 
lation to do it; and for this reason I consider the process 
wanting in economy of labour. It seemed to me that enough 
would be done if, instead of determining, in addition to the 
common metacentre, a point, a direction, and a curvature, I 
determined one of the three conditiongy instead of all three. 
And since the whole of the measurements and calculations 
about ships are only approximate, I did not feel at all sure 
that we were not putting too fine a point upon it by going 
beyond one such condition. Actual trial has shown that I 
am right in this surmise, at least in so far as concerns ordi- 
nary ships; for the stabilities got out (1) by my method as it 
first appeared, (2) with Mr. Rankine’s improvement, and (3) 
by Mr. Barnes’s method of taking the “ins and outs,’’+ dif- 
fered by a very small fraction, well within the probable limits 
of accuracy of either method. The new method gives the 
result in a handier form, and with less than half the work of 
the old method. 

Geometrical simplicity, mechanical simplicity, and sim- 
plicity of calculation, are three things which are closely allied, 
but do not go very far together. My method followed the 
first, and only approximated to the two others. Professor 
Rankine hit both of these, and approximated to the first. I 
need hardly tell you which answers the best. I shall ask you 
to follow me in a little mechanical explanation which will, as 
I think, set these methods in a very clear light. 

All questions of the statical stability of ships may be re- 
solved into the case of a pendulum. If the pendulum be sus- 
pended from a point, that is metacentric stability, and the 
righting couple varies with the sine of the inclination, or dis- 
turbance from the vertical. But if the pendulum string, in- 
stead of being fixed to a pivot, winds off a cheek, the curva- 
ture of the cheek may be so managed as to make the bob 
describe any given curve, and thus represent any given ship. 
I said to myself, let the bob describe the next simplest curve 
to the circle, namely, an ellipse or other conic section; and 
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let the calculations of the ship determine what conic section, 
exactly, it shall be. 

But Professor Rankine said: —“ You don’t want the curve 
described by the bob ; your mechanical conditions are settled 
by the cheek the string winds off [the evolute]. Let that be 
the simplest you can get to fulfil your conditions, and let the 
bob take care of itself, and so you will get a simpler arith- 
metic ;” and he thus introduced a marked improvement. His 
idea was to make the cheek, or rather the pair of cheeks, the 
cusp of the involute of the circle. If you want to describe 
this curve, take a reel of cotton and tie the end to a pencil ; 
as the cotton winds off, your pencil will trace the involute. 
Now this cheek, in my method, was the evolute of a conic 
section, instead of the involute of a circle, and you may well 
ask me how two such different methods can possibly agree. 
The answer is, that either cusp is a refinement on the meta- 
centric point, and that their variable elements are determined 
from the ship itself, so that within reasonable limits of heeling, 
the curves which they trace out do not sensibly differ from one 
another, neither do the mechanical results which follow from 
them. 

Besides this, Professor Rankine’s method gives the depar- 
ture from isochronous rolling, and it may be as well to notice 
in this place that no ship of ordinary form approaches at all 
to the condition of isochronism. That condition is, that the 
centre of weight should be at the centre of the circle from 
which the involute is drawn. Now, in the examples which 
have been tried in the School, the centre of the circle came 
out considerably below the keel of the ship. This is an im- 
possible place for the centre of weight, which is usually not 
far from the actual water-line. 

I have still to explain the way in which this second ap- 
proximation (regarding the metacentre as a first approxima- 
tion) is obtained and applied. If our object were to draw the 
representative curve of a ship’s stability with a penning 
batten, the simplest idea would be to find another point on it. 
But, as has already been observed, it is not that, but the me- 
chanical property which is ‘erg aw | wanted. For this pur- 
pose I give the ship a definite inclination, by what is tanta- 
mount to shifting her weights internally. I then find a new 
metacentre for this position, as if she were an unsymmetrical 
ship, masted and loaded for this skew water-line. The want 
of symmetry makes the calculations slightly different from 
the usual ones, and their exact nature will be stated in the 
appendix. All I need state here is that our object is, first, to 
find the moment of inertia of the skew plane of flotation 
about a longitudinal axis passing through its centre of gravity, 
and secondly, to divide this by the displacement, which re- 
mains constant. We then introduce this into some simple 
formule for work. These formule involve the sine of the 
inclination and the are corresponding to the sine, but they 
are exceedingly easy to use, and also to apply to any other 
inclination than the one calculated for. 

We have still to determine our skew flotation, subject to 
the condition that the displacement shall remain unaltered. 
For this purpose I use the mean section of the ship, which I 
obtain as follows :—The ordinary calculations give me the areas 
of all the level sections. I divide these by the whole length 
of the ship on the water-line, and use the quotients as ordi- 
nates for setting off the mean section. 1t is obvious that, so 
far as regards displacement, upright, this is really an exact 
mean section, and is equivalent to the transverse section of a 
prismatic or cylindrical body whose displacement at all up- 
right flotations exactly corresponds with that of the ship. 
Now, for skew displacements, it is a very good approximation, 
and as such I use it for drawing a skew water-line. I draw 
upon this mean section a skew water-line, true to the required 
angle, but by guess as to the point at which it crosses the 
middle line, or line of symmetry. Then I measure the im- 
mersed and emersed triangles (a very much easier thing than 
the in-and-out wedges), and correct it if these disagree. I 
then transfer the line to the body plan, and run off my ordi- 
nates. 

The appendices will contain full explanations of the mathe- 
matical part, and also the practical working details, with an 
example. One of the appendices will contain a geometrical 
method of exhibiting the statical stability at all angles, and 
for all positions of the centre of weight, provided the draught 
of water remains constant. The question of the (so called) 
dynamical stability—that is to say, the work done in heeling 
the vessel through a given angle—will also be treated. I do 
not go into this subject before the meeting, because it is a bit 
of mere mathematical curiosity, which has hitherto received 
no useful application, although some fanciful comparisons 
have been occasionally derived from it. Still it may become 
of real use some day; and as it is very easy to get at, it would 
be a piece of idleness to neglect it altogether. 

I now come to the loose points in the process, and I must 
first say that I don’t think the approximation is one of them. 
The mean section is very good, as I think, and so is the use 
made of the further condition derived from the skew meta- 
centre. I freely admit that they are not, in theory, so 
accurate as the “ins and outs,” or wedge methods. But I am 
of opinion that the new method is as accurate as the measure- 
ments can be. For, be it remembered, that these are not 
taken from a ship as she sits in the water, but from a sheer 
draught, of which some points only have been settled by the 
designer, or else taken off from a ship in dry dock, and all the 
rest of the drawing has been, as it 1s called, faired; that is 
to say, settled arbitrarily by the draughtsman. Now, if the 
theoretical method of caiculation be as accurate as the draw- 
ing off which it is to be taken, I don’t think I need do any- 
thing more than appeal to its facility. 

If the data were sufficiently accurate, it is certain that the 
method of the “ins and outs” ought to give us very much 
more information than has ever been exhibited by means of 
it. But it is these data which fail; and as its labour exceeds 
that of the new methods, in so far I think it involves “lost 
work.” 

Before concluding, allow me to point out to the younger 
gentlemen present the direction in which our calculations 
about statical stability are chiefly defective. I will not say 
that our direct methods have no room for improvement; but 


having regard to their now very simplified form, and to the 
complex nature of the surfaces involved, it is clear that there 
can Be but a very small margin of saving to be effected by 
working in the direct line hitherto followed. Now, our exist- 
ing work fails in this—that a ship at two different draughts 
is two ships, and a ship at the same draught, but with two 
different trains, is again two ships—for all p of the 
calculation of statical stability. metas difference of draught or 
trim puts us through a fresh calculation. It might be im- 
prudent to prophesy that it is in this direction that the next 
discoveries will be made; but I hazard nothing in telling my 
younger friends that here at least they will tind unbroken 
ground. 
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Appenpix I.—Ow a New Meruop or CaLcuLATING THE 
SraticaL STaBiLity oF A Surp. By Cuaries W. Mer- 
RIFIELD, F.K.S., Principal of the Koyal School of Naval 
Architecture. 

The time required for the calculations of the stability of 
ships has practically restricted the ordinary draughtsman to 
the use of the metacentre. ‘This implies that the locus of the 
centres of buoyancy cuts the transverse midship plane in a 
curve which may be treated as a circle; and this is only true 
in general, for very small limits of inclination. In some par- 
ticular cases it has been felt desirable to supplement this by 
computing the moment of stability at some definite angle of 
inclination, by means of the “ins and outs,” or immersed and 
emersed wedges. But this has only been applied to one 
selected inclination, generally of 10° or 14°; and owing partly 
to this, and partly to the very scant time left available to the 
skilled draughtsman or calculator, this has never been a part 
of the ordinary work of the computation of a ship’s quant ities 
For this reason it becomes of great consequence to tind some. 
method of getting at the stability, with an amount of extra 
work which should not exceed that of the ordinary sheet 
known as the “ sheer-draught calculation.” * 

A method has oceurred to me by which, asI think, this 
object may be attained. Upon conferring with some of my 
students,t who have suggested and removed certain difficulties 
of detail, we think we see our way, by an easy calculation, to 

lace the whole account of a ship’s statical stability in the 
nord of any person who understands simple equilibrium, 
either in an algebraical or geometrical form, as he may 

refer. 

It will take some time, with my present occupations, to 
prepare detailed examples; but as the method is complete 
in respect of principle, I have thought it best to bring it at 
once before the Society. 

The fundamental assumption is, that the locus of the 
centres of buoyancy can be sufficiently represented by a conic. 
The stability is then measured by the perpendicular, from the 
centre of actual weight, on the normal due to the inclination. 
The chief step, therefore, is to find the conic, of which I may 
remark, we already know the vertex, and the tangent and 
curvature at the vertex ; for these are given by the ordinary 
calculation of the centre of buoyancy and the metacentre. 
Now I observe that the conic is completely determined if we 
can find the length of another radius of curvature correspond- 
ing to a known inclination. This is obtained by finding the 
moment of inertia about one of its principal axes (longitudinal) 
of the plane of flotation at the inclination. This, divided by 
the unaltered displacement, gives the radius of curvature 


~— . ‘ 

ut the chief practical difficulty lay in finding the means 
of drawing an inclined water-line across the body plan, so as 
to give an unaltered displacement. This I have at length 
succeeded in overcoming, as follows :— 

The sheer-draught calculation gives us, inter alia, the areas 
of the level sections, belonging to the upright position, as rect- 
angles. Now, if we make one side of each of these equal to 
the length of the ship, their breadths form a series of ordinates 
for a curve of mean section; that is to say, the transverse 
section of a cylindrical body, of which the displacement at 
any level immersion will be the same as that of the ship. We 
then make out a scale of displacement for this section at 
various immersions, for a selected inclination, taking care to 
measure the immersions on the middle line of the original 
body plan. By this means the finding of any water-line at 
the selected inclination is reduced to a problem of plane 
geometry; and it is obvious that the place of the water-line 
so found will be a very close approximation to that of the re- 
quired plane of flotation in the ship. 

The calculations are as follows :— 

1. Take out the horizontal areas from the sheer-draught 
calculation, and divide each by the ship’s length, Set them 
off right and left from a vertical line at their present vertical 
interval, and draw a curve through their ends. 

2. Any practised draughtsman will have little difficulty in 
drawing, at sight, an inclined line of flotation which shall 
give an unaltered immersed area on this mean section. He 
can verify it 4 measuring the immersed and emersed tri- 
angles obtained by his first guess, and make the correction 
due to the difference, if they do not agree. 

3. In strictness, the more accurate course would be this,— 
through each of the vertical stations draw right lines at the 
selected angle. Thence, by Simpson’s rule, form a scale of 
areas, ending at the highest inclined water-line. Use the 
vertical interval of the upright displacement, and neglect the 





* See “Shipbuilding, Theoretical and Practical,” by Watts, 
Rankine, Barnes, and Napier, p. 46, for the sheer-draught calcu- 
lation commonly used in this country. 

+ Messrs, Deadman, Edgar, John, and White, 
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cosine of the inclination. Then divide the upright displace- 
ment by the ship’s length and y the cosine of the inclination, 
and find to what immersion this displacement corresponds 
in the scale of inclined areas. But this is needless, unless 
the calculations have to be made for different draughts of 
water. 

4. Ose this immersion to draw the inclined plane of flota- 
tion in the body plan. 

5. Calculate the area, common moment, and moment of 
inertia of this plane, about the longitudinal axis formed by 
its intersection with the original plane of flotation upright. 

6. Transfer this moment of inertia to the longitudinal axis 
passing through the centre of gravity of the ine ined plane of 
flotation. 

7. Divide the moment so found by the displacement. This 
will give the radius of curvature of the locus of the centres of 
buoyancy, corresponding to the selected inclination. 

The conic is now implicitly determined. It remains to 
show what use is to be made of these data. 

Let pg be the radius of curvature, corresponding to the 
angle ®, made between the normal and axis of a conic; 
then 

a ( 1 é) , ss 
Py= 9 p,=al— « 
(1 —e? sin® 6) = 


From these we obtain 
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and these afford the means of calculating all the elements of 
the conic. 
Now let us take any other inclination #: we may calculate 


P» from the foregoing value of e? by means of the formula, 
) 
P,= Pe ‘ will 

(1—e® sin? ¢) # 


Now, if A be the distance of the centre of gravity of the 
ship below the metacentre of the upright position, and p the 
perpendicular from the centre of gravity on the normal of 
the conic in the inclined position, we shall have 

2 H poll) 
pP ‘ P 
sin @ 
and p = D is the moment of stability, D being the displace- 
ment. 

Strictly it is only necessary to use the formule (a), (c), (f) 
in actual work. Formula (/) shows clearly how an alteration 
in the position of the weights affects the stability. Ifa be 
altered, the altered value of p is obtained (geometrically) by 
a very obvious construction. 

In Mr. Scott Russell’s treatise on “ Naval Architecture,” 
p. 604, it is shown how the stability may be obtained by 
geometrical construction when the conic is known. 

It is worth while to remark that the condition that the 
ecnic should be a hyperbola, a parabola, or an ellipse, is— 


Py <y =, OF > Pg. Cos 6: 


and whether the ellipse is referred to its major axis, becomes 
a circle, or is referred to its minor axis, depends upon whether 


=, OF >P; 
@ having any value whatever within the limits of continuity. 

It isto be observed that this method only applies on the 
supposition that there is no abrupt discontinuity. The im- 
mersion of the gunwale, for instance, would vitiate it. But 
in ordinary ships, experience leads to the conclusion that a 
conic would be a very accurate representation of the locus of 
centres of buoyancy within all reasonable limits. 

I have not waited to try the method throughout upon a 
specific example. But every step is separately well known; 
most of the steps familiarly so, within my own experience. 
My estimate of the extra amount of work is, that it would be 
rather less than would be involved in making an independent 
calculation of the ordinary sheer-draught work. I shall have 
an immediate opportunity of verifying this in my school; 
but I wished to announce the method publicly before begin- 
ning to teach it. 


Nots on Mr. Mgrerrrerp’s New Mernop or Catcv- 
LATING THE Straticat Stapriity or A Sup. 


By W. J. Macquorn RayxkIne. 


On the 24th of January, 1867, a paper was read to the 
Royal Society by Mr. C. W. Merrifield, F.R.S., Principal of 
the Royal School of Naval Architecture, showing how, by 
determining the radii of curvature of the locus of the centre of 
buoyancy, or “ metacentric involute,” of a ship in an upright 
position, and at one given angle of inclination, a formula may 
be obtained for calculating to a close approximation her mo- 
ment of stability at any given angle of inclination, on the 
assumption that the metacentric involute can be sufficiently 
represented by a conic. 


It has occurred to me that the latter of the calcula- 
tion in Mr. Merrifield’s method might be simplified by as- 
suming for the approximate form of the metacentric involute 
not a conic, but the involute of the involute of a circle; the 
locus of its centres of curvature, or “metacentric evolute,” 
being assumed to be the involute of a circle. 

The involute of the involute of a circle is distinguished by 
the following property. Let r be the radius of the circle, 
Po that radius of curvature of the involute of the involute 
Which touches the involute at its cusp, and p another radius 
of curvature of the same curve, making the angle @ with the 
Tadius pp ; then 

, 
p p 0 + 2 
Having found, then, the radii of curvature of the metacentric 
involute in an upright position, and at a given angle of in- 
clination ®, let po and » be those radii respectively; then 
make 
r= 2: P1— Po Oe 


1 
This will be the radius of the required circle ; and its positive 
or negative sign will show whether it is to be laid off down- 
wards or upwards from the metacentre. For any given angle 
of inclination, the radius of curvature of the metacentric in- 
volute will be given by equation 1, which may also be put in 
the following form :— 


ta 
P=P.+ (91 — Po oe 
i 


ee (8) 


Let 4 be the depth of the ship’s centre of gravity below her 
metacentre, and p the perpendicular let fall from that centre 
of gravity upon the radius of curvature of the metacentric 
involute at any given angle of inclination @; then 

p=(A—r) sin O47 05 00... .. eee, 


and the moment of stability is 


.. (4) 


(5) 

It is obvious that the condition of isochronous rolling is, 
that A— r= 0; that is to say, that the centre of the circle 
which is the evolute of the metacentric evolute shall coincide 
with the ship’s centre of gravity; a proposition already 
demonstrated by me in a paper read to the Institution of 
Naval Architeets, in 1864, and published in their “ Trans- 
actions,” vol. v., page 35. 

Glasgow University, 20th Feb., 1867. 


px Displacement. 


Mr. Scott Russell said he would merely venture to con- 
firm what Mr. Merrifield had said, that hitherto it had been 
the custom to take a ship and say, This is a low draught; to 
make all the calculations of the quality of the ship on that 
low draught, and to consider that an exhaustion of the 
subject. From the discussions which had taken place upon 
trim, draught of water, and so on, it was manifest that what 
Mr. Merrifield had said was most true, that a ship was not a 
ship, but that she was many ships—that she was a different 
ship with every different draught of water. The calculations 
had become extremely difficult; and he thought the investi- 
gation of Mr. Merrifield, as simplifying the whole thing, 
getting it both in the mind and out at the fingers’ ends com- 
pendiously, would be found to be a very valuable, and new 
and unbroken field of exertion. 

The Chairman wished to know whether he was right in 
understanding Mr. Barnaby to have said that the students of 
the School of Naval Architecture had calculated the statical 
stability with his apparatus ? 

Mr. Barnaby said that he had provided an instrument, 
which in fact was simply two pendulums, one 14 feet 4 inches 
long, and the other being 22 feet long. Those two pendulums 
vibrated in the same times as the ship which had been ex- 
perimented on. The short pendulum was the same as the 
time at which the ship oscillated when the weight was lying 
on her deck. When the weight was raised 20 feet up her 
mast, the times of oscillation corresponded with that of the 
longer pendulum. The two pendulums had been provided 
for the purpose, otherwise it might have been said that the 
differences pointed out with regard to the time of a ship’s 
oscillation were so minute and delicate that it was impossible 
to detect them. It was impossible to bring the ship and show 
her rolling, therefore he had brought those two pendulums 
which gave exactly the same times of oscillation. Those two 
pendulums had been set vibrating at South Kensington; and 
the students, not knowing the times at which the ship oscil- 
lated, were asked what the times were, counting the vibra- 
tions of the pendulums with their watches, and they had 
given the times in three experiments accurately, as observers. 





ON THE CONSTRUCTION OF THE SIDES 
OF ARMOUR-PLATED SHIPS.* 
By Leorotp G. Hearn, C.B., Captain R.N. 


Tue great strength now required in armoured ships, toge- 
ther with the prestige of wooden backing, has forced our 
naval architects to adopt designs of enormous thickness, the 
sides of the Hercules, for example, being 51 inches thick at the 
water-line, and 48 inches in the wake of the guns: of this 
thickness about 3 feet are made up of wood, 

The thickness is detrimental : 


guns. , 4 ; 
2nd.—Because it diminishes the internal capacity of the 
ship. 
8rd.—Because it increases the leverage of the armour 
plates upon the ship’s side proper, and the strains 
when the ship rolls are thus much increased, as also 
the tendency to leak at the bolts. 








* Paper read at the Institution of Naval Architects, 





1st.—Because it impedes the training and working of 





The wood is detrimental : 
1st.—Because it is liable to deterioration by age and 
moisture, 
2nd.—Because it is liable to destruction by shell firing. 
3rd.— Because it forms a yielding and therefore a Bad 
outer bearing for the armour Bolte. 

When, however, the attack was made, as in the Shoebury- 
ness campaign of a few years back, with round-headed shot, 
the wood was a most valuable adjunct to the defence, because 
the round-headed shot, when it broke through an armour 
plate, carried forward with it a large area of the plate, and 
this acting upon the wood, the remaining energy was taken 
up by the pliant yielding substance, and was thus spread 
over a still larger surface. The attack is now conducted by 
means of very hard sharp-pointed projectiles, which do not, 
when they penetrate, push an area of plate before them, but 
which effect an entrance by wedging both plate and backing 
on one side; and this backing being only of yielding wood is 
almost valueless. These considerations clearly show that the 
time has come for attempting to get rid of all wood in the 
sides of our iron-clads; and if successful in the attempt, 
we shall by the same process reduce the enormous thickness of 
side incidental to the present system. 

Purely iron targets were tried by the Iron Plate Com- 
mittee, by Mr. Scott Russell, Mr. Fairbairn, and Mr. Samuda ; 
but in all of them the iron backing substituted for the wood 
of the Warrior was placed in juxtaposition with the skin of 
the ship, and amounted in fact to a mere thickening of the 
external armour plate, by the addition of one or (in the case 
of Mr. Scott Russell’s target) of two thinner plates behind it. 
When I first realized the fact that the nature of the attack 
having changed, it was essential that we should also change 
the nature of our defence, I was impressed with the notion 
that it was in this direction that we should turn our attention, 
but on further consideration it seemed clear that any such 
structure, whose backing and skin together were less in thick- 
ness than the length of the nose of an attacking shot, might 
be penetrated by the point before the whole of the nose had 
got through the armour plate proper, and therefore before its 
protective power had been fully exhausted. I observed, 
moreover, that in almost every case chilled projectiles are 
broken up by passing through a thick plate, and that the rear 
face of what is called the box target at Shoeburyness, and 
which has been much fired at, is merely scratched and dented 
by the small broken fragments which have struck it. I pro- 
pose, therefore, to abolish altogether what is technically called 
backing, and to push the armour plate off from the ship’s 
side by means of hollow horizontal girders, deep enough to 
keep the point of any shot yet made from touching the ship 
proper before it has completely penetrated the protecting 
plate, and I anticipate that the shot will be broken up by 
the plate, and will merely splash the vital part. As for shells, 
I anticipate from the results obtained against the box target 
by the Iron Plate Committee, and reported by them at 
page 38, Vol. iii. 1862, that they will be equally harmless. 

These horizontal girders, besides being shot traps, will 
enormously strengthen the ship; they should have weeping 
holes, and a pump should be fitted to the lower one, and man- 
hole doors might open into them from the ship’s side; they 
might, perhaps, also be made useful in some system of venti- 
lation. 

With a 7-inch plate, and a depth of 14 inches for the gir- 
ders, the total thickness of ship’s side would be within 25 
inches, which need be but little exceeded for vessels of the 
very greatest strength. 

The structure shown in the diagrams on the walls would be a 
little heavier than is the Lord Warden ; but it would, I think, 
be stronger and more shot proof than that vessel when at- 
tacked by rifle projectiles; and it is but 244 inches thick, 
whilst the Lord Warden is 36. It is intended merely to 
illustrate the system, and I have purposely omitted all bolts 
and rivets, nor have I indicated how the girders should be 
built up. This point would require much consideration. They 
might perhaps be most readily made of H iron, rolled at once 
to the proper dimensions, the feet being connected by over- 
lapping plates. ‘The armour bolts should be so spaced as to 
allow a man to crawl through the girders. I have given $ of an 
inch as the thickness of the outer surface of the girder, 1 inch 
that of the inner surface, and 14 inch that of the horizontal 
web (supposing the girders to be made of H iron), and I have 
given the ship a l-inch skin; but these are all points for the 
consideration of a professional naval architect. It may be 
that other dimensions would be more suitable. My wish is 
merely to lay down the principle that the armour plate should 
be as solid as possible—that it should be separated from that 
which it has to protect by an airspace in which the shot may 
break up, and that the ship’s side should be sufficiently strong 
to resist the impact of the broken pieces. 


————— 


Mr. Rochussen placed before the meeting the results of 
various experiments which had been made on the ridge-and- 
furrow system, and stated that those results tended to prove 
its advantages over the ordinary system of construction. 

Mr. Scott Russell thought the meeting should be grateful 
to Captain Heath for having brought before it in a very 
condensed form the result of the great experience and know- 
ledge that he possessed on the subject, which was probably 
greater than that of most men, for few men had so thoroughly 
examined all the cases which had presented themselves in the 
course of the long series of complicated, expensive, and most 
valuable experiments which the Government had carried on 
for so many years at Shoeburyness as Captain Heath. His 
opinion, therefore, was entitled to the greatest value, the 
more so as he was a naval officer of long experience and held 
in high respect. He was not surprised to hear Captain 
Heath say that what he had seen at Shoeburyness had re- 
moved the whole of his faith in wood backing. What he 
(Mr. Scott Russell) had seen at Shoeburyness had also long 
ago removed what faith he had in wood backing, which con- 
fession was entitled to more weight than would be due to it 
on personal considerations, from the fact that in the original 
designs which he had made for the Warrior some years before 
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she was constructed, and after she had been constructed» 
which had been approved by the Admiralty, and carried out 
by the Board and himself in the construction of that ship, he 
p ae was responsible for the introduction of the wood back- 
ing. In doing so he had acted upon this principle. In this 
world he had had experience enough to know you ought, if 
possible, to make only one experiment at a time, otherwise 
you would never know where you were; and as at that time 
iron armour on wood backing had given good results, he had 
thought to himself that although they were to build an iron 
ship, yet they should preserve the wood backing because they 
knew it would answer. He would now admit that he was 
greatly in error. His theory had been entirely refuted by 
subsequent experiments at Shoeburyness, which experiments 
he admitted frankly had destroyed the notion of timber back- 
ing. He also agreed with Captain Heath in his endeavour 
to join Major Palliser. The battle had been of such a nature 
that first the gun had got the advantage of them, and then 
they had got the advantage of the gun. When the gun could 
go no farther, and had done its worst, Major Palliser had 
come in with his beautiful shot. The question was, how to 
keep Major Palliser out of our ships? and he thought the 
way had been shown by Captain Heath. He entirely agreed 
with the plan of having a large thick plate on the outside to 
stop and resist the shot, bringing it almost, if not entirely, 
to rest on its way through the outside skin, That would be 
wiser than taking away a large quantity of armour from the 
outside, and putting it on the inside. If the shot were to pass 
through the 7-inch plates on the outside, it would pass 
through with an enormously reduced velocity, and then 
would come the time to take the remaining speed out of it by 
the inner skin. The mechanical construction of the cells was 
extremely good, giving extreme strength to the ship as well 
as resisting power to the armour, dividing the area pene- 
trated, and conveying longitudinal strength. Although he 
agreed with Captain Heath in principle, he differed somewhat 
as to the mode of carrying it out. He would prefer to have 
the plates confined in their places by an outer skin, so as to 
avoid the plates being broken up and tumbling off—in fact, 
enclosing the iron armour bodily within a longitudinal box, 
lining the cellular part behind, so that if the plate were frac- 
tured or broken, it would still remain in its place inside, and 
conduce to the protection of the ship. 

Mr. Galloway said that had letters been admissible he could 
have read copies of letters which he had written to the Ad- 
miralty, in fact embodying the principle referred to by Mr. 
Scott Russell, which probably would have entitled him to a 
better position than he appeared to have in the Institution of 
Naval Architects. There was one question which, as an 
Englishman and on national grounds, he would very much 
like to have discussed fairly. Ie would ask the Chief Con- 
structor of the Navy what would be the position of the 
Bellerophon, or any other ship of war shielded by armour- 
plate, a short time after an engagement, the shot starting the 
rivets and separating the plates? Her position would be 
such that she would become a coflin for every soul on board. 
He thought premiums should be given for the best method 
of preventing such a catastrophe. 

Mr. Reed thought Captain Heath’s paper deserving of all 
the encomiums Mr. Scott Russell had so well pronounced upon 
it. He would, however, remark, that the increase in the 
weight of armour had not led to an increase in the thickness 
of the side of the ship. With regard to the internal capacity, 
that was a matter of secondary importance, because the 
weight carried by iron-clads had to be so much cut down on 
account of the weight of armour, that the internal capacity 
was ample. He was unable to understand how any one could 
imagine that the mode of protecting an iron plate from the 
blow of shot was to put something rigid between the plate 
and the armour. If it were required to drive a bolt which it 
was difficult to get at, the mode usually adopted was to take 
an iron bolt, place it upon the other, and strike it, with the cer- 
tainty that the momentum which was imparted to the top one 
would be transmitted to that which was underneath. If it be 
desired to protect the skin of the ship, the first thing would be 
to allow the armour-plate to be broken. What was wanted was 
to preserve the skin and take the momentum out of the shot, 
but that should not be done by the skin of the ship. Inter- 
posing between the twoa rigid object would be a sure method 
of transferring the momentum of the blow to the skin ; and 
if the cells were sufficiently strong, a blow struck on the out- 
side of the armour-plate would infallibly be transmitted di- 
rectly and effectively to the skin of the ship, thereby causing 
injury. It was doubtful whether it was desirable to put in 
between the plate and the skin a material which was so 
eminently adapted to the purpose of helping the plate to be 
broken. So far as he had watched the experiments at Shoe- 
buryness, it appeared that wood was very serviceable, and it 
would be extremely difficult to replace it by iron in any form 
in which it could be as serviceable as the wood. He did not 
overlook the fact that Major Palliser’s shot was more difl- 
eult to deal with, and involved different considerations than 
the shot which were in vogue before it. He thought the 
interposition of a moderately yielding material between the 
plate to be fractured and the plate which it was wished to 

rotect was an advantageous thing. It seemed difficult to 
cnow how to repair a ship constructed in the way that had 
been suggested. In an ordinary vessel, if a plate got injured, 
you could, by well-known means, easily remove it and replace 
it, putting the wood backing behind with the greatest ease ; 
but he did not quite see how you could repair a vessel which 
had boxed plates such as had been described by Mr. Scott 
Russell. 

Mr. Bramwell said that instead of there being a number of 
thin plates laid side by side, an armour-plate might be made 
which was itself cellular. He did not believe that such a 
thing had yet been made, but still he thought if a manufacturer 
of iron were paid enough for it, he could produce a cellular 
plate a foot in thickness. 

Captain Heath, in reply, said that the ridge-and-furrow 
system adverted to by Mr. Rochussen had been fully tried, 
and the results were well known. The general result of all 
the fancy plates was that their average strength was in pro- 





ton to their average thickness. (Hear, hear.) Mr. Scott 
ussell had said it was essential in any proper system of 
defence that you should check the velocity of the shot, and he 
seemed to attribute the value of the armour-plate, as it was 
proposed to place it, entirely to its fulfilling that function. 
But he had omitted to state that in the experiments at Shoe- 
buryness, the velocity of the shot was not only decreased, but 
the shot itself was completely broken up. Supposing the shot 
to be broken into four pieces, the energy of each piece would 
be a fourth of the energy of the whole. Mr. Scott Russell had 
rather overlooked the great diminution in the buckling of 
plates since the advice of the Iron Plate Committee had been 
taken. The ship would be destroyed by perforation, and not 
by peeling off. No doubt Mr. Scott Russell’s mode of boxing 
the plate would be open to the objection stated by Mr. Reed 
with regard to the difficulty of repairing, but that was a difli- 
culty which he thought might be overcome, though he did not 
pretend to state the mode in which it might be done; that 
was a question for the shipbuilder, who he thought would 
experience no more difficulty in repairing a ship of that de- 
scription than he would in repairing a wooden ship, (Cheers.) 








ON THE APPLICATION OF THE “CAPO- 
NIERE” SYSTEM TO SEA-GOING SHIPS 
OF WAR.* 

By C, W. Lancaster, Esq., Associate. 


THE object of this paper is to offer for the consideration of 
the Institute of Naval Architects a proposition which it is 
believed presents some novel and important features; and it 
seeks to show that it may be possible to construct vessels on 
this plan which shall combine, in a greater degree than any 
heretofore designed, all the advantages of the “ turret” 
system, as well as that of the broadside construction. 

The published “ Transactions” of the Institution supply, 
in the very careful and forcible papers furnished by the 
Constructor of the Navy, every argument that could be used 
in favour of the broadside system, and the papers of Captain 
Cowper Coles also give the most ample testimony to the many 
points of advantage of the “ turret” system. 

It is therefore unnecessary in this paper to make any 
further allusion than a respectful reference to the statements 
supplied by both these gentlemen. 

/ithout further preface it is now sought to direct the at- 
tention of the meeting to the peculiarities of the proposed 
design. The plates submitted represent a vessel of the Her- 
cules class, to mount eight 60U-pounders, four on either 
side. 

In the construction of the hull proper, four semicircular 
projections, as shown in the diagrams, figs. 1, 2, 3, and 4, are 
framed in a substantial manner, and worked in with the rest 
of the hull; the thickness of armour-plate to be left to the 
discretion of the authorities. A horizontal port-hole, sufli- 
ciently large just to free the muzzle of the gun, is left in each 
“ Caponiere” or semicircular projection, supported in the 
centre by a very massive solid wrought-iron pillar or shield 
plate, 2 feet 6 inches wide, and passing completely in-board 
and firmly secured. 

Without referring further to the details of construction, 
other than those supplied by the drawings, attention is now 
called to the system of mounting the guns, which are placed 
upon a turn-table in the manner proposed by the author to 
the War Department in the year 1852, as the original dia- 
grams, figs. 3 and 4 show. 

This turn-table is furnished with a vertical port-hole for 
each gun—a belt of armour extending round the turn-table 
so as to completely cover the exterior horizontal port-hole, 
except at the points occupied by the muzzles of the guns. 

The method of mounting the guns has now to be con- 
sidered. 

The proposition, it is owned, would be untenable without 
what is termed muzzle-pivoting; that is, the elevation and 
depression of the gun in-board by making the gun describe 
a radius from the muzzle of the gun, the muzzle itself remain- 
ing fixed. The plates and model supplied by Mr. Mallet 
fully show the simplicity with which this principle has been 
worked to a practical solution. 

Having thus briefly described the dominant principles in- 
volved in this proposed system of construction, the advantages 
and disadvantages must be next considered. 

On the one hand, it is claimed that this system possesses 
the advantages of :— 

1.—Greater arc of fire than any known system. Two 
guns can fire ahead or astern at the same time, not 
only in a line with the keel, but will cross their fire 
at 100 yards in front of the stem or stern, and 
without any interference with any form of rig that 
may be considered desirable for sea-going vessels. 

2.—By this system four 600-pounders can be fought 
simultaneously on each broadside, or either quarter. 

3.—This system secures in-board loading; and in the 
act of loading the armour belt of the turn-table 
closes the exterior port-hole perfectly. 

4.—The weight of iron employed would be no greater 
than with two “turrets.” ‘ 

5.—Any size of gun that can be worked or used in a 
turret can be used with this system. 

The disadvantages urged against the system would appear 
to be as follows :— 

1,—The extra width given to the vessel, and the ab- 
sence of any docks possessing gates sufficiently wide 
to allow first-class vessels otf this description to 
enter. 
2.—It has been urged that it would interfere with the 
strength of the vessel. 
3.—It has been thought that if these “ Caponieres” 
were struck by a very heavy shot, there would be a 
risk of jamming fast the turn-tables. 
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Examine each of these objections :— 
1,—The country is now engaged in the enlargement of 
our dock accommodation. ‘here can be no difficulty 

. in so arranging the dock gates to suit the largest 

vessels constructed on this principle. 
2.—-It is not thought by the author of this paper that 
this objection has much force, because the vessel 

would be so constructed that the parts E and F 
would be designed merely for the accommodation of 
the crew and officers, and not in any way trenching 
upon the strength or efficiency of the vessel, which 
in construction would be substantially the same as 
the admirable specimens supplied by the Constructor 
of the Navy, save and except that the dock, fore and 
aft the iron bulkhead, would be recessed along its 
whole length. 

.—It is contrary to the conviction of the author that 
such would be the result of the impact of every shot, 
owing to the fact of the turn-table having a massive 
iron armour-plate belt, the effect of which would be 
to prevent the sides of the “ Caponiere” being driven 
in at all; but assuming that they might be, even in 
this extreme case, there would be no difficulty in an 
in-board mechanical arrangement which would allow 
turn-tables, circular racer, and every detail of the 

uns to be retired 6 or 6 inches, or even 1 foot 

further in-board, so as to release it from any jam. 

Having thus, in the briefest manner, brought to your 
notice the leading principles embraced in this system, it is 
left to the consideration of the meeting to determine how far 
they may or may not be points of advantage to the country 
and to the service; but it is impossible to close this paper 
without tendering the author’s grateful thanks and acknow- 
ledgments to the Department of the Controller of the Navy, 
for the patient investigation and kind assistance rendered 
from the moment the plan was officially submitted some two 
years ago up to the present time. 

Captain Hawthorn said it appeared to him there was no 
great advantage in the Caponiere system over the turret 
system—in fact, it would rather seem, upon first looking at 
the matter, that there were several things which were rather 
inferior to the turret system. The salients of his redoubt, in 
the middle of the ship, would appear to be very heavy struc- 
tures, and would make a vessel roll very much. There was 
some doubt whether very heavy guns could be worked in the 
broadsides of vessels on account of their position. Putting 
the weight in the centre was one of the great advantages of 
the turret system, whereas in the Caponiere system all the 
weight of the guns appeared to be put on the side of the 
vessel, as in the broadside principle, having also the extra 
weight of the plating and turn-table arrangement with which 
they were fitted. There would also seem to be some difficulty 
in firing fore and aft. 

Captain Heath said that the long slits, which took the place 
of ordinary ports, must be provided with some sort of port or 
mantlet. Recent experiments had shown that guns in con- 
tinuous turrets, pointing at a convergence of only 40 degrees, 
could not be fought. If the guns in the foremost turret, as 
well as the guns in the after turret, were pointed towards the 
port quarter of the ship, the men in the after turret would be 
so hurt by the concussion from the firing of the foremost 
guns, that they could not go on. It appeared to him that one 
of the great difficulties in the broadside system was, reducing 
the port and yet being able to take aim. 

Captain Symonds believed that one of the principal objec- 
tions raised to the broadside system was, that the weight was 
too much on the broadside of the ship. He thought that the 
ports should be recessed. 

Mr. Barnaby thought the plan proposed by Mr. Lan- 
caster had two great and evident advantages: the one, that 
of working very heavy guns on the turn-table ; and the other, 
being able to get the right ahead and right astern fire, which 
no other turret-ship, that he was aware of, had been able to 
get. It seemed to be the opinion of naval officers that one 
great disadvantage of Mr. Lancaster’s system would be that 
the ship would roll very heavily ; but he thought a ship could 
be designed upon that system which should not roll more 
heavily than a ship having the turret put in the middle. 
There was really no disadvantage in the system in that re- 
spect. He thought they might fairly say that the naval ar- 
chitect ought to be able, whether he was dealing with a turret 
ship or a broadside ship, to make it equally good in a sea 


ow 


way. 

Mr. Mark H. Robinson asked whether it would not do 
better to recess the whole side instead of merely recessing the 
ports, which it appeared to him might act as a funnel for the 
shot. There did not seem to be much difference between 
what Captain Symonds had proposed and the ordinary broad- 
side port. Many systems were suggested, but most of them 
came to the broadside system, with a little additional weight. 
He thought the plans for combining the two things were 
illusory, and that the question was between turrets and 
broadsides. 

om ig Symonds explained that what he had said was 
simply intended as an improvement of the broadside system. 
The greatest amount of training that could be got was 60 
degrees, but if the side were recessed you could get 90 de- 
grees. Eighteen inches recess would give the additional are 
of training. There was no advantage in the way of centrali- 
zation, but it simply enabled you to turn your gun in a 
greater arc than at present was practicable. 

The Chairman (Mr. Reed) thought the paper read by Mr. 
Barnaby ought to be sufficient, if not to dispose of, at all 
events to cast great doubts on the question of the centraliza- 
tion of weight. If the turret system was so essential to 
steadiness, how was it to be explained that turret ships rolled 
more than broadside ships, even taking those broadside ships 
which were notorious for their rolling? The system of Mr. 
Lancaster, as also that which was proposed by Captain 
Symonds a year ago, of broadside guns, provided for that 
which actual turret ships did not provide for—namely, fore 
and aft fire from behind armour. Nothing could be more 
pernicious to the turret system than to advocate it on false 
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bases, and put it forward on false pretences. There could be | pure india-rubber was, and is, the best insulating material 


no doubt in the mind of any person as to the advisability of | known. 
being able to bring your gun to every point of the horizon;| But the insuperable difficulty then was how to securely | ¢ 


The only difference between it and new bright zinc was a 


slight incrustation of oxide, so slight that it required very 


lose examination to discover it. Every nail head was 


and if the turret system meant that, it would no doubt have | fasten the sheathing to the hull of an rroy ship. Cements | perfect and visible, and the exceedingly slight coat of oxide 
been accepted long ago. After years of obloquy, on the un-| and all sorts of adhesive compounds were tried, but turned | which was on close inspection to be seen, was due to the 


derstanding that he was op to the turret system, he had | out complete failures! Nothing but nails, or such like fast- 


interposition of felt and glue between the zinc and iron, ren- 


been in fact the very first person to favour Captain Coles by | enings, driven into wood, seemed likely to solve the problem. | dering the galvanic action too feeble for the intended pur- 


supporting his system in the scientific press in which at that} To make aniron ship and coat it with wood, outside the 
time he was engaged, asking for it a thorough and impartial | iron, seemed then, and does now, to the author, the miost 
consideration. If a new system were thrust forward upon | undesirable combination of strength and weakness, of dura- 
imperfect grounds, it would fail, and be most prejudicial to 

that system. He had no desire to perpetuate the broadside | any combination that can be conceived : if indeed a loss of | o 
principle to the exclusion of the turret or the Caponiere | speed, and an early destruction of the whole fabric were 


2 


se. Previous experiments proved that it was desirable to 


induce an action sufficient to waste, exfoliate, or peel away, 


oz. per square foot per annum. Now, when the zinc was 


bility and degradation, of improvement and retrogression, of | stripped to ascertain its loss, it was found to have perished 


nly at the rate of 8 oz. per foot per annum. 
At this rate 30 oz. zinc—a moderate thickness for sheath- 


system if they could be proved to be more valuable; but he | desired, it seems a good plan to ensure both these points. ing—would be fifteen years before it would require stripping 
believed that the direction in which Captain Symonds had| Therefore, the writer would not content himself with a ce- | and re-sheathing. 


worked was the more promising one. It was fallacious to | ment, or anything less than nailing on the insulated material ; 


suppose the broadside system was opposed to fore and aft | nor would he succumb to a thick wooden sheathing, with all | sary 


fire if you would only make the same sacrifices as were made | its concomitant drawbacks. And many years elapsed before 


For many reasons such a term is far longer than is neces- 


And as by doubling the rate of destruction for the zinc 


in other cases. The object was to have a gun on a single | he could hit upon aplan of nailing into the skin of the vessel | it may be kept perfectly bright and clean, for at least seven 


pivot which could command 90 degrees, and that certainly | in a safe and insulated manner. y 


could be done if compromises were made in its favour. Of| At length, in the year 1859, he discovered and took out a 8 
one thing he was sure—that whether the assembly agreed | patent for improvements in ship sheathing, and after a few | e 
wholly or in part with Mr. Lancaster in his theory, they must | more experiments fixed upon a plan of drilling partly through | t 
be unanimous in their thanks to him for the paper which he | the skin, filling the holes up with 
had laid before them. india-rubber, and driving nails through the sheathing into 
Lord Lauderdale said that, having been connected with the | the plugs, thus with the coating of rubber interposed between | r 
Committee to investigate and to give an opinion on the turret | the yellow metal and the iron, and the nails perfectly insu- 
system, and as they had recommended that a sea-going| lated in the plugs of “ebonite,” the sheathing was quite | s 
turret ship should be tried, he wished it to be understood| secure and completely insulated And in July, 1863, ajc 
that when they gave that recommendation they meant a| couple of yellow metal sheets were nailed in this manner |z 
vessel of the description of the plan that was then laid before|on the iron rudder of the (s.s.) Alexandra, and after |e 
them, which had neither poop nor forecastle ; and upon that | several voyages up the Mediterranean they were carefully | t 
lan the turret had more training than upon any other. As|examined, and found to be perfectly clean and safely |t 
= understood, the vessels which were being built were very | insulated. 
much larger than in the plan that had been laid before the| It is possible that they are in the same condition at this |s 
Committee, and they had poop and forecastle, which in his| moment, for she continued her voyages, and they were|t 
opinion altered the thing entirely. Every naval officer knew | always found clean and bright. 
the difficulty of hitting a vessel which was low in the water.| In August of the same year, 1863, two sheets were also 
If the vessel were high, there would be no such difficulty. | nailed on the (s.s.) Queen of the South, one sheet on her 
The great advantage of the turret system, in the plan which | port bow, and another on her larboard quarters. This| f 
had iaid before the Committee, was the lowness of the vessel, | vessel made several voyages to India and back, and on 


ears, it is desirable to give it metallic contact with the actual 
kin of the ship, by which the galvanic action is sufficiently 
nergetic as to ensure a perfectly clean, smooth surface to 
he sheathing : while the iron skin of the vessel is kept abso- 


plugs of “ebonite,” or hard | lutely free from corrosion. 


After the preliminary examination of the two large expe- 
iments, the author was permitted to make an experiment 


with zine in direct contact with the iron; and in order to 


how that the amount of exfoliation of the zine was perfectly 
controllable, and depended upon the respective surfaces of 
ine and iron in contact, he had a model made so as to 
xpose, as near as possible, equal surfaces of both metals— 
hat is, the zine sheathing should cover exactly one-half 
he face of the iron; and as the zine has both sides ex- 


posed to galvanic action (positively), while there is but one 


urface of the iron exposed (negatively), it follows that 
here are equal surfaces exposed to the sea-water, and to 


galvanic action—under these conditions the zine perishes 
at a rate much faster than is desirable, as is evidenced 
by the experiment; and so potent is the protection at- 


‘orded to the iron in such a case that the margin of un- 


coated iron, measuring four inches in width in this model, 


and the great difficulty in hitting her as far as elevation | examination the sheets were found well insulated and quite | was perfectly free from fouling ; there was, after eight months’ 


went. But all that was done away with when you put poop|clean. Therefore the practicability of sheathing an iron ship 
and forecastle, and built your vessel higher. He thought the | with copper or yellow metal was no longer a question; but | u 
turret system was better than Mr. Lancaster’s plan. He|the expense of drilling and plugging, of insulating the |i 
would not say whether it made the vessel roll more or less. | sheathing, added to the extra care required in workmanship, | t 


immersion, only a very thin coating of slime, which came off 


ipon the finger when slightly touched. If the surface of 
ron coated be equal to one-fourth, the surfaces of zine would 
hen be one-half that of iron, and the destruction would be 


All vessels would roll. If you put the guns in a turret in | and the high price of the sheathing itself, were circumstances | still greater in a given time, while the protection of the iron 


the centre of the ship, whether it made her roll more or less, | tending much against the system, however desirable it other- 
you would be able to fight those guns when you could not do | wise might be. f 
so in a broadside ship. Mr. Lancaster, in putting his turret} But there was another and a more serious objection to the | f 
in the broadside, had fallen into the disadvantage of the | use of yellow metal or copper although insulated perfectly, an | t 
broadside system. A vessel built on the turret system, with | objection which must remain so long as these two metals are 
poop and forecastle, was not what the Committee had recom- | negative electro-chemically to iron—it is this, that an accident 


from corrosion would be the same; and if the relative sur- 


‘aces of zine and iron exposed in sea-water be as 1 of the 
ormer to 4 of the latter, then we have the maximum destruc- 
ion of zine : but still a complete or full protection is given 


to the iron—reduce the suriace of zine to a ratio below this 
point, and it appears to perish no faster, but there is an 


mended to be tried. The opinion of naval officers and archi- | at any time by which the skin of the ship and her sheathing | enfeebled protection afforded to the iron. 


tects was so divided that it had been thought better to go to| should be brought into metallic contact, would inevitably 
the expense of having one vessel to set the point at rest. | render the life of the vessel of a short duration. j 
There could be no doubt that, for single harbour defence,a{| The very worst conditions are imposed upon a ship so} | 


As the writer has devoted himself more or less to this sub- 
ect for the last twenty years, and almost exclusively for the 
ast seven years, these statements may be relied upon as the 


ship built on the American Monitor system had a great | sheathed—for metallic contact—and which may be established | results of his experience. 


advantage. in a variety of ways by accident or design, would ensure the 
Mr. Galloway said that the disadvantages connected with | destruction of the tron, while the yellow metal would be pro- 

the turret system had been made manifest by the remarks of | tected and would foul—events exactly the reverse of those to 

the Chief Constructor of the Navy, and that for a fighting | be desired. 

ship there must be the combination of the broadside and the| Feeling, therefore, that the system was imperfect, the 

turret principle. He had a plan in his head by which what | author continued his experiments, and at last hit upon the 








GRELL’S PATENT KEEL RUDDERS.* 
By W. J. Henperson, Esq. 
In accordance with instructions received from Mr. J. H. 


was desired could be obtained, but he intended to keep it | application of zinc; and at the same time, an improved mode Grell, of Hamburg, I have the honour to lay before you a 


there a little longer. of plating vessels by which that or any other metal may be| 4: ..oyery made by him of a system of manceuvring and 
Captain Hawthorn said that there was a plan now ex- | easily and firmly nailed on. With zinc we have the follow-| «+ ,.,ing sailing or steam vessels with very great rapidity and 

hibited in the Paris Exhibition, similar to that to which Mr. | ing advantages :— effect — - 

Galloway had adverted. It is one-third the price of copper or yellow metal. It will readily be admitted that the means of control 


Mr. Lancaster, in reply, pointed out that one of the great| It requires no insulating material whatever, or anything | }:thorto provided for the navigation of ships of all kinds has 
advantages of the Caponiere over the turret system was, that | interposed between it and the iron. It electro-chemically not corresponded with the oneud ainaaan GF apatites power 
g ‘ 


you could fire four guns on either broadside simultaneously, | protects the iron, and is itself exfoliated, or peeled away, by 
and two guns simultaneously ahead and astern, which he did 
not believe to be possible on the turret system. He hoped | clean, and is as durable as copper or yellow metal. 

the members would consider his plan at their leisure, and| These statements have been proved by experiments insti- 
perhaps at some future day he might have the pleasure of a| tuted by the “Special Committee on Iron” in 1864; and the 
trial of the system to see if there was anything in it, and if | results being so satisfactory, further experiments on a large 
such proved to be the case, he hoped it would turn out to be | scale were, in February, 1865, ordered by the Admiralty to be 
of advantage and use to the country. made in Portsmouth Dockyard. 

It was moved by Mr. Merritield, seconded by Mr. Lloyd,| Two counterparts of an iron ship’s hull were made up of 
and carried unanimously, “ That the thanks of the meeting | plates about 7 feet long by 3 feet wide, and of an inch thick, 
were due to Admiral Paris for his kindness in lending his two | with straps of the same thickness at the back, and grooves of 
instruments for measuring the height and form of waves and | } of an inch wide were left between the edges of the plates; 
for measuring the rolling of ships, for the inspection of the | Into these grooves were driven strips of teak, making a fair 
members of the Institution.” flush surface and a foundation for nailing on the zine. 

The meeting was then adjourned until seven o’clock. By a mistake these plates were coated with a thickness of 
felt, saturated with “marine glue,” and the sheets of zinc 
nailed over; but in order to establish metallic contact between 
the sheathing and the plating representing the ship’s side 
FURTHER RESULTS OF MR. DAFT’S EX- —. — was cr" with by the glued felt), _ 
= sAITIG THR AP . ArT rt »| were driven through the sheathing of sufficient length to 
PERIMENTS ON THE APPLICATION OF | 11S, the iron and {tum ager” g 
ZINC AS A SHEATHING FOR IRON] Besides which about a dozen of “iron clouts” were used 
SHIPS.* instead of zinc nails, and thus the galvanic action, though 

r feeble, was established, and the zinc kept clean accordingly. 
By T. B. Dart, Esq., C.E. After more than six months’ immersion, in distinct parts of 

Iw the year 1849, the author became impressed with the a _— oS 7 be = —_a 
importance of preventing iron ships from fouling and pro- oT sigh om ~ Prd as y a "dike sorvmengpsgcd bor 
tecting them from corrosion. hey were then Jowered again into the water to complete 

His first step was to coat the famous Muntz’s metal with the twelve months’ trial at first ordered to be made. At the 

. ve rial 3 ee ‘ eget end of twelve months it was thought better, by the Admi- 
an insulating material, in order to prevent galvanic action, Ses, tn Wane b d ca iieen all tl 
when such metal was applied to the iron skin of a ship;— |" ws, “ aes : he saggy anct pia ce _ et — iy 
otherwise the skin of the vessel would be rapidly eaten away, - whi 4 o give them, as it were, two summers or ss a nae 
and the yellow metal would foul. He succeeded in firmly |™.¥ “ the ae ar of marine weeds anc 
attaching sheets of pure vulcanised india-rubber to sheets of or > > iim many deve $6 sper ’ 1 of six h 
yellow metal, and when the coated side of these sheets were} “)°°0"* ingly they remained to the end of sixteen months 
placed against the hull of an iron vessel in sea-water, the — ay when they were hauled up for the inspection of 
. , : . Me “ ‘ e Lords Commissioners of the Admiralty on the 14th of 
yellow metal was perfectly insulated from the iron—that August last. On that day it was seen by their lordships 
is to say, as perfectly as it is possible to insulate metals; for —the Right Honourable the President of this Institution 
being First Lord—that barnacles, weed, and polypi were 

* Paper prepared for the Institution of Naval Architects, and | clustered about the chains, frames, and the bare iron, but the 
taken as read, zinc was clean and entirely free from them. 

















which the demands of modern civilization and the advance of 


the same chemical action. It keeps perfectly bright and engineering skill have combined to produce. Great progress 


has been made in the best forms of construction. The natu- 
ral laws which lie at the basis of the science of Naval Archi- 
tecture are being mastered: the old form of the hull, so well 
known in the Roman galley and other ancient vessels, has 
long been discarded, and the “clipper” and ocean mail 
steamer are forms reproduced even in the child’s school book. 
Yet, with all the progress of the last half century which has 
reduced the distance to America to a ten days’ journey, and 
enabled the merchant to obtain from China a cargo in 90 
days, we have been left almost up to the present time with 
no better means to direct this vast accession of power than 
the ancient and primitive form of rudder, which, though it 
might have suited the habits of our ancestors, is quite unequal 
to the exigencies of modern times. 

In order to show the necessity which exists for an improve- 
ment in the form and position of the rudder in a ship, permit 
me to draw your attention to a few facts regarding that 
which is in common use; and here allow me to observe that 
for all practical purposes the proportion of efficiency must be 
sought in the capability of resistance at the moment of 
greatest trial. Every shipbuilder knows that for immense 
and extreme strain he must provide ; and the history of every 
voyage fully justifies precaution. Whether it be the hull, 
engines or rudder, the trial will be, not when in port but 
when in mid-ocean, in storm and hurricane and far from all 
aid, or nearer shore, when the cry of “ Breakers ahead !’’ or 
danger of collision, for the moment places the safety of ship, 
cargo, and passengers in the amount of control which the 
rudder exercises over the vessel’s course. In such cireum- 
stances the word passed to the man at the wheel has fre- 
quently come too late, the means at his command being 
insufficient to prevent calamity. 

I would here state what I consider to be the principal de- 
ficiencies of the common rudder, which the plan of Mr. Grell 
is intended to remedy :— 

1st.—It is often carried away by the force of the broken 
water, which, agitated by winds whilst it affords no 
firm fulcrum against which the rudder can act, is 
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the very means of its destruction, This danger 
would be removed were the rudder entirely sub- 
merged, or all that part of it cut away which rises 
above the depth to which the storm wave penetrates 
below the ordinary sea level. 

2nd.—It is not sufficiently powerful in altering the 
vessel’s course upon a sudden emergency. Fully 
one-fourth of all the vessels lost on the coast of the 
United Kingdom and in the surrounding seas, are 
the result of collisions. But there are usually a few 
moments in the haziest night between the sighting 
of a vessel and the actual period of contact, and with 
his vessel under more complete control, a captain 
under such circumstances would much more fre- 
quently escape. In almost all recent cases of 
collision the helmsman has done his best, but too 
late, to avoid the dreadful crash ; valuable lives have 
been sacrificed, much property lost, and expensive 
litigation incurred, very much of which might have 
been avoided had the means of control and rapid 
manceuvring been increased in proportion to the 
motive power. 

3rd.—The existing rudder, while it has no directing 
power when the vessel becomes unmanageable, acts 
as a drag upon the vessel’s progress and complicates 
and increases the influences against her. 

To overcome these evils by providing an efficient remedy, 
Mr. Grell’s plan is designed, and it promises to achieve the 
desired object, and to increase the facility with which vessels 
may be handled, to a very wonderful extent. 

As shown by a diagram, one, two, or more longitudinal 
openings are made in the “dead wood” above the keel, and 
which {may extend from the sternpost to one-third of the 
ship’s length, and from the stem in a corresponding manner 
aft, though for ordinary requirements one opening near the 
stem is sufficient. In one or all of the openings made, ver- 
tical shafts pass through their centre to the rudders in the 
dead wood, and connected with the requisite gearing to the 
steering wheel. When the rudders are not turned, they 
form a part merely of the ship’s keelson or the dead wood in 
which the openings for them are made; when turned as the 
ordinary rudder, they exert a most remarkable influence on 
the vessel’s course, as will hereafter be described. 

The mechanism, as shown in the diagram, is one of the 
many ways in which the rudders may be worked successfully. 

The advantages of this plan for steering are numerous; it 
will be sufficient to enumerate some of the more prominent :— 

1st.—The rudders are entirely submerged. In the 
greatest storm they are perfectly reliable. They are 
removed from all contact with the surface of the 
water, and instead of being exposed to the destruc- 
tive action of the waves, or, in the case of a ship of 
war, to the enemy’s shot, they are by their position 
protected by the vessel itself, and in all cases retain 
their full efficiency. 

2nd.—By the action of the additional rudders an 
immense increase of steering power is obtained, and 
from their axis of motion being in their centre, the 
rudders when turned project equally on both sides 
of the keel-line or longitudinal diameter of the 
vessel, and from that cause alone have more than 
double the power of the existing rudder in turning 
and maneuvring ; while, if placed right athwartships, 
they may be used as a retarding and deadening 
power against the momentum in case of collision, as 
well as to facilitate the vessel’s progress in a current 
such as the Gulf Stream, &c. 

3rd.—By the openings made when the rudders are 
turned, the resistance of the stern, and of the long 
unbroken line of the vessel in turning, is so much 
reduced, that the vessel answers her helm in the 
most rapid way yet known, and can be turned com- 
pletely round in her own length. 

For ships of war in action, owing to the entire change in 
naval tactics, it is evident that this invention will be most 
invaluable. By the rapidity with which a vessel can be 
handled when supplied with these rudders, it would be im- 
possible for a vessel’s broadside to be caught by a “ram,” and 
thus the danger to wooden vessels, so imminent by the intro- 
duction of these powerful engines of destruction, would be 
greatly reduced ; a wooden ship, by the speed with which it 
could alternately deliver its port and starboard broadsides, 
would become a match for any antagonist, and by its rapidity 
in turning would acquire most of the advantages of a “turret 
ship.” 

To smaller vessels, such as tug-boats, river-steamers, &c., 
the invention in a modified form, by the introduction of the 
longitudinal openings merely, and using the ordinary rudder, 
may be applied most successfully. Mr. Grell has built a 
river-steamer on this plan, which is now in constant operation 
on the river Elbe, and makes a complete circle very rapidly 
in about its length and a half, fully justifying the favourable 
opinion expressed regarding it by ul nautical men who have 
seen it. 

Thus the invention of Mr. Grell claims for itself the 
highest attention of all naval intelligence. Its introduction 
will doubtless cause a complete revolution in steering power, 
and be the means of shortening to a great extent every 
voyage. Inthe navigation of intricate channels, or threading 
the mazy pathway of a field of ice, the mariner will find 
himself by means of it in possession of a power which will 
make his vessel secure, his cargo safe, and his passengers at 
ease, as far as human foresight and prudence, allied to strong 
means of control, can be of use. 

T have, perhaps, presumed to trespass too far on your 
attention, in giving way to my own thoughts; but I was un- 
willing to leave anything unsaid which might induce you to 
consider with due attention the discovery which the inventor 
was anxious to lay before you. As I feel convinced that in 
the hour of trial the vessel which is provided with such a 
steering power, will be found as superior to the vessel with 
any other form of rudder, as the steamer on a lee shore is 
supetior to a sailing vessel. 


Mr. Reed asked whether he was right in understanding 
that the rudders would act as propellers in the Gulf Stream ? 

Mr. W. J. Henderson said not necessarily so, but that it 
would be in the discretion of the captain. 

Captain Henderson said that twenty-six years ago he had 
built a vessel with balanced rudders, and it was curious what 
was now suggested should be so like his, and so long after it. 
What he saw was simply an adaptation of a thing which he 
had proposed twenty-five years ago, and which could be now 
seen at work in a ship in the Victoria Docks. 

The Chairman said he had no doubt Mr. Scott Russell had 
had experience in fitting rudders below the shaft in the dead 
wood of steamers, and also balanced rudders. 

Mr. Scott Russell said he had. He thought the ordinary 
rudder, for general purposes, was more accessible and con- 
venient. Mr. Henwood, of Her Majesty’s navy, had invented 
a rudder in front of the screw, where one of the rudders of 
Mr. Henderson were placed. But this invention was peculiar 
from the fact of having a number of rudders instead of one. 
There was some difference between the action of the rudder 
behind and the rudder in front of the screw; therefore, what 
he (Mr. Scott Russell) had done, did not in the least compete 
with what had been done by Mr. Henwood. It appeared to 
him the disadvantage of placing the rudders as proposed by 
Mr. Henderson was, that when the vessel touched ground 
those rudders would be very susceptible of injury, and there 
would be great difficulty in repairing them. 

Sir E. Belcher said that seamen always looked to the pos- 
sibility of getting a rudder repaired or replaced in the event 
of its getting injured. In this case he did not see how it was 
to be removed; and if that were so, if it became injured, it 
would be a positive evil. 








ON THE PRACTICAL APPLICATION OF 
DR. WOOLLEY’S RULE TO THE USUAL 
CALCULATIONS OF A SHIP.* 

By Cuartes W. MErRIri£E_D, F.R.S., Honorary Secretary 

and Associate, I.N.A. 
I am of opinion that Dr. Woolley’s rule has not hitherto 
been appreciated to anything like the extent it deserves. It 





* Paper read at the Institution of Naval Architects. 


offers by far the easiest mode of obtaining not only the dis- 
placement, but also the centre of gravity of a ship, and it does 
this with less than half the labour attending the usual appli- 
cation of Simpson’s first rule, while it affords exactly the same 
verification. As to accuracy, it is theoretically quite as satis- 
factory as Simpson’s, and only differs from it by a quantity 
far within the necessary limits of error in measurement. In 
practice, the difference is found to be inappreciable. In the 
example subjoined to this paper, the result obtained for the 
displacement only differs by one in 4000 from Chapman’s re- 
sult, and, for the moment in length, by one in 5000. 

Believing, as I still do, that it was only from its not being 

— in a practical form for direct use, that it had not 

een generally adopted, I have bestowed much thought and 
trouble in producing a scheme which I thinks leaves but little 
room for improvement. I regret to say that 1 have only the 
claim of prior publication, not of invention, for I find that 
Mr. Crossland, assistant-constructor of the navy, had, years 
ago, calculated the quantities of the Hector in an exactly 
similar scheme, and sent it privately to Dr. Woolley. I do 
not feel that I can quite easily forgive my friend Mr. Cross- 
land for not having published it himself at the time, thus 
saving me my present task, with all the trouble it has cost 
me to re-invent it, and sparing much calculation to naval 
architects. Mr. Crossland’s paper has been mislaid, but 
further search will be made for it, and if it can be found, it 
will be added as a further example. 

It appears to me that the chief advantage of Dr. Woolley’s 
rule is to the designer of ships. It offers by far the readiest 
method of finding the displacement and centre of gravity ; 
but it is not adapted for giving either a mean section or a 
scale of displacement. It is therefore not adapted for the 
final calculation of a ship. That is best done by the ordinary 
application of Simpson’s first rule, arranged on the Admiralty 

i This will be found set out in page 46 of “Ship- 
building, Theoretical and Practical,” by Watts, Napier, 
Rankine, and Barnes. (McKenzie and Co.) 

The ‘quickest way of obtaining a displacement is to apply 
Dr. Woolley’s rule geometrically to the half-breadth plan, by 
marking his multipliers in pencil on this plan, and running 
them off on a long slip of straight-edged paper. I add the 
detail of this method also as an appendix. It is reprinted 
from the “ Mechanics’ Magazine.” 

I refer to vol. vi. (1865), page 40, for a theoretical account 
of Dr. Woolley’s rule. The present paper is intended to be 
! confined to its application to practical work. 








Dr. Woo.tey’s 





Rute: ExamMpte. 


Calculation of Displacement and Centre of Buoyancy of a Ship (see Chapman’s “ Architectura Navalis,” by Inman, 
pp. 5-16, and figures 43, 44, 46). Horizontal Interval, 627 feet ; Vertical Interval, 1°62 fect. 








































































































| | | 
on 
, | 4 
H WL | WL | OW | WL. | we | Ww | OW £8 | Produets for 
. Sums, os moments, 
| 1 2 3 4 5 6 7 Fe) 
| 
1 2 || o | 26 0 0°86 0 | Ons 0 347 | «oo | 
2 24 | 8°88 12°32 7°20 4°36 204 194 0°67 33°31 1 33°31 
3 21 || Oo 18°28 ) 8°04 0 2°96 0 | 29°23 2 58:56 | 
4 18 || 12-46 22°00 17°80 12°48 7°62 4°22 1°10 77°63 3 23304 =| 
5 15 ||; Oo 24°72 0 16°74 0 596 0 47°42 f 189°68 | 
6 12 || #1391 26 33 23°96 20°20 14°66 8°52 1°73 109°41 5 547°05 
7 9 || Oo 27°62 0 22°60 0 11°50 0 61°72 6 370°32 | 
8 6 || 1*61 23°36 26°60 24°02 20:08 14°00 2°63 130°30 7 912710 
9 3 || 0 23°78 0 24°80 0 15°80 0 69°38 8 555°04 
1p = | 1480 28°30 27°34 24°96 21°56 16°10 3°00 136°56 9 1229°04 
11 Cc || oO 28°72 0 24°60 0 15°44 0 63°76 10 
12 F || 1467 28°12 26°34 23°60 19°62 | 13°50 240 12°15 ll 
13 I i} 0 27:10 0 21°62 0 | 10°76 0 59°48 12 
14 M || 13°48 25°16 22°28 18°30 13°44 7°76 1°57 10194 13 
15 e i © 21°64 0 1366 | 0 | 606 0 40°36 14 
16 $s | 9-49 15°60 11°94 8:20 5°36 310 077 54°46 15 
wh hUW | 0 | 373 0 170 0 | vu 0 6°03 16 
aco 
TS | 10215 | 369-49 163°46 270°74 105°28 | 137°67 13°92 1162°71 M 9747°79 
Multrs. for l | x q = . 
moments. } i 0 1 2 3 a as | 6 | 
| a eee ees 
. poo Ag I | 36049 | 32692 | 81222 | 42112 | 63835 | 83°52 2701°62 
1 | 
Displacement. Centre of Buoyancy in length, | Centre of Buoyancy in depth from L, W. L. 
1162°71 116271) 974779 (8'°3837 116271) 270162 (2°3331 
3H... 418 930163 232542 
| 9301°63 41611 37620 
1162°71 34881 33881 
| 4650°84 — 
| —— 9730 3739 
4860°1278 9302 3388 
V.I, 1°62 on 
jenni 428 351 
9720°2556 349 339 
29160°7663 — — 
4860°1278 79 12 
7873'407036 8'3837 2°3331 
2 H.I. 6:27 V.1 1°62 
5) 15746'8 cubic feet 58°6859 4°6662 
— 16°7674 1°39986 
7) 3149°4 50°3022 23331 
| 449°9 tons. 52°565799 3°779522 








Displacement ... oe 
Centre of Buoyancy 
»” 
Notz.—No account is taken of the a 


” 
pen 
less than 1 in 4000 from the corresponding r 





15746'8 cubic feet, or 449°9 tons. 
52°5658 feet forward of frame 27, 
3°7795 feet below L, W. L. 


dages in this calculation. Allowing for these, I find that the figures above obtained differ by 
esults given by Chapman. 
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It will be as well first to recall the principal statement of | half-breadths on his coloured band, that is, on his first and last 


it, which is thus: 
Let us take a block of nine ordinates, or half-breadths of 
the ship, and call them 
@, by, Cy, 
Ba, Om Ca, 
Ay by, C3, 
then the volume of the whole block is 
FAK (aq + b, + 2 by + bs + cy), 
h and & being the horizontal and vertical intervals. It will 
be observed that the corner ordinates—a, ¢; cs as—do not ap- 
pear in the result. We may write the rule more conveniently 
in the following form— 
010 
$hkI12 it 


(o10) 
it being understood that the numbers in f ? are multipliers, like 
Simpson’s, which have to be associated with proper ordinates. 
In Simpson’s first rule, the fundamental set of multipliers is 
1, 4, 1, and they are combined as follows :— 

141 


14 


1 
141 
141, &e. 
142424241 
set overlapping on the common ordinate, which is 
The same thing happens with Dr. 
The following group 


(0 l i} fi 10 
121 + 


121> 
lo10 010) 


each 
doubled in conse quence, 
Woolley’s multipliers. 
10 010 
2 it { } t 


fi i} AQ 

010 0 
"tol os * ti 105 * toios 
(? 1 0 1010 


2991) 
2921) 


0 


o208 
122: 
010 
which has still to be multiplied by 4 A &, or two-thirds of the 
product of the intervals. Taking a large number of ordinates, 
the multipliers run 
0101010101010 


becomes - 


O0O10l1g 


OLVLOLOLVIVIYV 
I wish particularly to draw attention to the bordered cha- 
racter of the scheme. It will be observed that the multi- 
pliers along the border are all unity, and those in the middle 
are all 2, zero alone occurring throughout the scheme. 


The figures are then to be added along and across, and 

| carefully balanced, and then the moments got. 
The displacement of one-half the ship will be got by multi- 
plying the gross total by two-thirds of the product of the in- 


transverse sections, and his first and last horizuntal sections. 
He will then take a scale of an eighth of an inch to the 
foot, and get in all the intermediate half-breadths, which will 
thus be doubled. tervals. 
In both cases he will omit all those in which a zero is The moments will take the same multiplier, and besides 
already entered in the scheme—that is to say, those which are | that, the interval again, one way or the other, whichever the 
odd in both sets of sections. | moment be taken. — J , 


Draught of Printed Scheme for Calculation of Displacement and Centre of Buoyancy by Dr. Woolley’s Rule. 


Name of ship 








Metacentre. 


W.L. | W.L. | W.L. 


No. No. No. 


Sections, 


Transverse 
Half-brdths. 





| 
| 
| 




















Sums. 





If we negk ct parts supposed or appen lage s, and work on 
a fair scheme, we may introduce the multipliers for moments 
at the end of the process, just as we do in getting out the 
displacement calculation by the common Admiralty calcula- 
tion. That is to say, we get in the ordinates with their 
proper multipliers 0, 1, and 2, in a square scheme, and add 
horizontally and vertically. The cross additions agree for the 
displacement, thus verifying each other, and the moments are 
obtained by bringing in the multipliers 0, 1, 2, 3, 4, &c., to 
the horizontal sums for the moment in length, and to the 
vertical summation for the moment in depth or height. 

The accompanying example will show that the work is 
easily done, in practice. The zeros or cyphers are got into the 
schedule at once. The border ordinates are got in witha 
scale the same as that of the drawing, and the inside ordinates 
to half-scale, so as to read them off double. That is, if the 
drawing be of the usual scale of a quarter-inch to the foot, we 
read off the border ordinates with a quarter-inch scale, and 
the inside ordinates into an eighth scale. The rest of the 
work will be best gathered from an example. 

I subjoin to this paper, by way of further appendix, a 
formal proof that the moments are obtained in proper form by 
the process used. It is reprinted from the “ Mechanics’ 
Magazine ” for 1866. 

The example which I give is taken from Dr. Chapman 
(Inman’s edition, pp. 5—15). I have neglected all ap- 
pendages, because I think they would only contuse the reader, 
and after all, they must always be dealt with independently. 

There is no theoretical difficulty in applying Dr. Woolley’s 
rule to the use of intermediate ordinates, either for the floor 
or the cant bodies; but then it becomes complicated, and thus 
loses its advantage over the ordinary rule. For that reason 
I do not exemplity it. 

APPENDICES. 

Example of the application of Dr. Woolley’s rule to the 
calculations of the same ship as that calculated by 
Chapman in his “Architectura Navalis Mercatoria,” 
Inman’s edition, pp. 5—15. 

Formal instructions for the use of the rule, and draught 
of printed form for general use. 

. Geometrical method of applying Dr. Woolley’s rule. 

Formal proof of the application of Dr. Woolley’s rule to 
the calculation of moments. 

[See Table on p. 403.} 

Formal Instructions for the Calculation of Displacement, 
or Capacity, and Position of Centre of Gravity by Dr. 
Woolley’s Rule, 

The calculator will first count the transverse sections and 
horizontal sections which he intends to use, taking care to 
use an odd number of them both ways, as in the ordinary rule. 

He will then mark out on the scheme his first and last 
transverse sections, and his first and last horizontal sections, 
asa border. The object of this is only to assist the eye, and 
prevent error. Any effectual marking, or even careful atten- | 
tion without marking, will answer the purpose. 

Then, assuming the drawing, from which the calculation is 
to be made, to be on a scale of one quarter of an inch to the 
foot, the calculator will take a }-inch scale, and get in the 


1. 











| breadth plan, or else that we want the moulded capacity, and 





Multrs. 
Horizontal Interval 





Products 
fi 


} 
Vertical Interval 
Mor | 


Ds 
1ents | 


Displacement. 


Centre of Buoyancy in Length. | Centre of Buoyancy in Depth. 


| 


On A RAPID GEOMETRICAL METHOD OF FINDING A SHIP’s | lines coming close together, they may be written over the 1. 
DISPLACEMENT FROM THE DRAWINGS. |: — 1 ae i oe +} ; 
. . a ext, take a long strip of drawing paper with a clean 
By Cuanves W. Merririexp, F.R.S. | edge, and a sharp hard panel, and tate oft upon it every 
(Extracted from the Mechanics’ Magazine for November 17, | ordinate which has a number at the head of it in the plan, 
1865.) taking twice those marked 2, and neglecting tuose marked 
It has occurred to me that by combining Dr. Woolley’s zero. Each measurement is to begin on the strip where the 
rule with actual measurement, and by effecting such an ar- | previous one ends, so that the whole length on the strip will 
rangement of the process as to entirely obviate all confusion, | represent the sum of the ordinates with their proper multipliers. 
it would be possible to attain the very desirable object of | The measurements are got by actually applying the strip of 
getting out a displacement by a few minutes’ work, with a| paper to the ordinates. A strip of moderate length will do, 
very fair degree of approximation. I have succeeded in devi- | if the repeated markings have a distinguishing sign. It only 
sing a simple arrangement which answers the purpose | remains to multiply the total length of the strip (to scale) 
admirably, where the drawings are so arranged as to be ready | successively by two-thirds, by the length interval, and by the 
for the ordinary process of calculation. My only claim of | depth interval, and then we have the displacement in feet. 
novelty is for the practical arrangement and combination of | The process is very much easier to follow than to describe, 
the processes. Noone step is new, except, perhaps, that of | and the result is quite as accurate as the measurements on 
writing down the multipliers on the draught. Dr. Woolley’s | the draft. The draft requires to be a fair one, with all the 
rule may be thus stated :—If we take a set of ordinates ar- | intervals equidistant, and an odd number of ordinates each 
ranged in a rectangle containing an odd number each way way. If this be the case, the displacement may be got out 
(say 9 < 7) and affect them with the following multipliers, | in a few minutes. Ifthere be any eccentricities of form or 
of which the law is easily arrangement, these must be dealt with separately, as in ordi- 
010 nary work. I have satisfied myself upon trial that the 
1 process is most satisfactory, as far as quickness is concerned, 
0 Dr. Woolley’s ruleis too well understood to leave any doubt 

1 as to accuracy. 


0 


seen,— 
1 0 
9 9 
2 4 
0 


9 


0 
2 1 

0 0 0 0 
then the volume is the sum of the ordinates so multiplied, 
and also multiplied by two-thirds of the product of the inter- 
vals between the ordinates one way and the other. Now, 
let us suppose we have either got the planking into the half- 
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9 
~ 


0 
1 
0 
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0 
Tue Extension or Dr. Wooitey’s RULE To THE 


INTEGRATION OF MOMENTS. 
By CHartes W. Merririevp, F.R.S. 


(Extracted from the Mechanics’ Magazine, for December 21, 
1866.) 
| Ihave succeeded in extending Dr. Woolley’s rule to the 
| integration for moments. The resulting rule is very remark- 
able for its simplicity; but further experience is required to 
show whether it is anything more than an analytical curio- 
sity. The fundamental principle is to divide the solid to be 
measured into rectangular blocks, of which one side only 


3 
0 
2 


bh BS bo bo bo BO 


ownowo 


let us mark the intersections with Woolley’s multipliers as in 
the subjoined sketch, which is supposed to represent the 
after-body of which the displacement is required. These 
numbers may be written on the draft in pencil without inju- 
ring it. Where the multipliers get too crowded by the level 
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(say the top) is bounded by a curved surface, which is assumed 
to be a paraboloid with its axis vertical. 
Let the equation to the surface be 


z= (t,y) =a + be + cy + dz2+ ey? + fay. 
Then, if we jntegrate from — h to + h, with regard to 2, 
and from — x to + &, with regard to y, we have: 
2 
= £ == AEG 2 dh? 2 ek? 
V SS dx dy 3 hk (6 a + 2 dh? + 2 ek?) 


3 Ak f #(—i,0 + $ (0,—k) +24 (0,0) 


+ (0, k) + # (h, 0) } . 


Now, if we look simply to the numerical multipliers of the 
ordinates $ to (0, 0) &c., we see that, for each block of nine 
ordinates, they run 


0410 010410 
1 2 1 orforl5 ordinates 12 2 2 1 
010 Ote@i 


and the law is seen to be very easy. This constitutes Dr. 
Woolley’s rule in its simplest form. It may be remarked 
that the rule holds if we make the equation of the surface 
contain the terms 


a+ PB xctyt yay? + by; 
because these disappear in the double integration between 
equal and opposite limits. But in what follows these terms 
cannot be included. 
For the moment about the plane of yz, we have to inte- 
grate ff xz dx dy between the same limits as before. We 


get 
we = ax + ba + cay + dx? + exy*® + fry. 


ba hae. r= 4 bIS + & fly. 
+k +h 4 

, dy dz . a2 = — bik, 
tiaft; veal z h 


Now (hk, 0) = a + bh + dh? 
 (—h, 0) = a — bh + dh? 
Therefore bh = $¢ (h, 0), — 4 6 (—A, 0), and 


~ : dy. Wd . dzzz= ; hk i? (h, O)— & (— h, 0) }. 


This is very simple as far as the moment of one block is 
concerned. If we consider a slice of the solid, consisting of 
a succession of these blocks, we have to transfer the moment 
from a plane passing through the middle of each to a parallel 
plane bounding the first of them. Calling these blocks by 
the suffix belonging to their central ordinate, we find that 


the centre of gravity of block (m) is Me distant from its 
m 


middle plane, and, therefore,mh + Min distant from the 
Vy, 


m 
plane of reference. Its moment about the plane of refe- 
rence is, therefore, mh V», + Mm. Now the central 
ordinates of the successive blocks are at distances 
h, 3h, 5h, 7h.... &c., from the plane of reference. Hence 
the moment of the slice is 


hV, + 3hVs3 + 5hV; + 


+ M, + M; BB WH aséccssesncs 
But 
2 
M,=%3 wef (2h, 0) — > (0, 0} 
PF 
M; = 3 Wk v? (4h, 0) —¢ (2 io} 


Myon — ,= ry Wk {  (2nh, 0) — > (2a — 2. h, ot 


in which the terms destroy one another alternately. We thus 
get, for the whole moment of the slice, 
AV; + 3h Vs + 5RV,+7hVz+ 


9 
(2m —1) A Van—1 + > WE fo (2 nh, 0) — $ (0, ot. 


The last term is a unique term for each slice. . 
Reverting now to the numerical co-efficients included in the 
terms h V, we see that they run— 




















010 O10 0OLO 
124 +3 121 +5 233 +.6,0° 
010 010 010 
aL & 2% 64. s&s s» 8 
£44646 3B Se MF 
*a Laie’ és a se 
for a slice of 27 ordinates or 2 x 8 intervals. 
Si & 06 6 & A & O 
1, 4&4 4 8 , , Mm 7 
0, 2, 0, 6 O, 10, O, 14, 0 
1, 2. 4, 6, 8, 10, 12, 14, 7 
0, 2, 0, 6 0, 10, ,O 14, 0 
2,8 468% 0 2, 4 7 
o14,43%904 & & 7% @ 


for a volume of 6 x 8 intervals or 7 x 9 ordinates. 

These numbers follow a very remarkable law, which it is 
not difficult to trace. The caiedies have to be taken with 
these multipliers, and the whole sum must be multiplied 


by Ak. Moreover, for each slice, we must take the 
difference between the extreme ordinates (first and last) on its 
middle line, and multiply by 3 h®k. We must add the sum 
of these to the previous result, and we then get the moment 


of the whole solid about the plane of yz. e can perform 
this addition gn the covefficients themselves, so as to include 


it in the scheme, which then becomes (for the last example 
given above), 


%, 1, % 3,0 6 0 7% 0 
0, 3 4 6 8 10, ig, 14 8 
0, 3, 0, 6, 0, 10, 0, 14, 0 
0, 2, 4, 6, 8 10, 12, 14, 8 
o14,64 864 & & % @ 


The moment about the plane of xz metely involves the inter- 
change of h and & in what goes before. 

The same rule would be obtained if we were to multiply 
each ordinate by its distance from the plane of reference, 
form a new surface with these new ordinates, and then apply 
Dr. Woolley’s rule to obtain its volume. 





Captain Henderson said that, acting upon the same prin- 
ciple as Mr. Merrifield, he had fifteen years ago advised a 
means of using Stirling’s rule, which came to very much the 
same thing. There was a committee appointed by Govern- 
ment, and he had attended that committee and explained the 
whole thing to them. He himself was now practically using 
it. The conclusion was the same, but his apparatus had had 
the advantage of being in use for the last fifteen or sixteen 

ears. It was very curious that that which was now brought 
forward should so nearly approximate to that which he had 
brought forward so many years ago. 

Mr. Barnes said he understood that what Captain Henderson 
- said had reference merely to the internal measurement of 
ships. 

Captain Henderson said that the mean of both should be 
taken. He took the mean of the two, and took such a divi- 
sor as would be equal to 94. If you took both, you got the 
actual capacity, and internal space. His tables gave the in- 
ternal space, and the external bulk. 

The Chairman thought the question of tonnage had been 
satisfactorily settled by Mr. Moorsom’s rule. 

Mr, Barnes said that Mr. Merrifield had shown how easy 
Dr. Woolley’s rule was for finding the displacement of a 
ship. He thought it could be applied with equal ease for the 
purpose of finding the internal capacity, which would be of 
great value to the Board of Trade. The object of Mr. Moor- 
som’s rule was to find the internal capacity with the smallest 
amount of labour. He thought Mr. Merrifield’s suggestion 
very ingenious, but differed with him as to the application of 
the rule. It would be accurate so far as pas the ex- 
tremes, but not the intermediate points. 

Mr. Merrifield said that the calculation of statical stability 
at a finite angle of seven or fourteen degrees appeared to him 
to be practically so difficult, that it would never be done at all 
in any ordinary yard. His method would do more than half 
the work, and do it accurately. With regard to his only 
taking extremes, and not intermediate points, that might be 
said to be true throughout the process, All he claimed for his 
method was, that it gave a correction with a moderate amount 
of trouble, and as close a correction as was required for all 
practical purposes. 

Mr. Rawson said he had listened with great pleasure to the 
elucidation of an abstruse subject, which had been laid before 
the assembly by Mr. Merrifield. He was very much pleased 
with the views Mr. Merrifield had propounded with regard to 
statical stability when it referred to a considerable angle. The 
spirit of the thing was to assume a curve to approximate to 
the involute of the metacentre, which was a new idea. Taking 
the metacentre, or centre of buoyancy, and taking another 
centre of buoyancy at another angle, would give two points in 
the metacentric involute. There were six conditions. At 
each point there was the radius of curvature, the direction of 
the curve, and the point itself. He thought the curve that 
would fulfil the three conditions at each extremity of the 
angle—namely, the centre of buoyancy when the ship was at 
rest, and the centre of buoyancy when it was heeling over, 
would be found to approximate so closely to the curve of the 
metacentric involute that error, if there were any, would not 
be worthy of notice. He thought Mr. Merrifield’s idea might 
be made to fulfil those six conditions—namely, the centre of 
buoyancy in two positions of the ship; one when it was at 
rest, and the other when it heeled over to a certain angle. An 
equation could be obtained for calculating any curve and 
drawing it on paper, and when that was done approximate 
formule could be obtained which would be of great use to 
ship- builders. 








FRENCH GOVERNMENT SCHOOLS FOR 
MECHANICS. 


(From our Paris Correspondent.) 


Pusuic opinion in England, particularly amongst en- 
gineers, is gradually arriving at the conviction that the work- 
men in France and in Germany have over those of England 
the advantage of a better education. The Paris 
Exhibition will afford a sufficiency of material worthy of 
the attention of those especially interested in this subject. 
Amongst these, we select the exhibition of machines produced 
in the French Government schools for mechanics, as worthy of 
a special notice. The French Government has established 
public schools for the education of mechanics, called Ecoles 
des Arts et Metiers. There are at present three of these 
schools in France—viz., at Chalons sur Marne, at Aix le 
Chapelle, and at Angers. Each of these schools has three 
hundred pupils, all living in the establishment in the style of 
military cadets, occupying barracks; and admission as a 
pupil is open to every one who can pass a preliminary exami- 
nation, without any  oggesnen or other conditions depend- 
ing on patronage. Those pupils who bring testimonials of 
their inability to pay the fixed ann premium are 
accepted free of al charges, and found in everything 
they require, at the expense of the State. The of 
the pupils is from 15 to 18 years, and the time of schooling 
is three years. The principal objects of study are mathe- 
matics, mechanics, and drawing; and as these theoretical 
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ursuits occupy only a few hours in the day, the rest 
eing devoted to work in the mechanical workships con- 
nected with the school. These workshops form a com- 
plete engineering establishment, capable of producing steam- 
engines, tools, and other machinery, and doing a regular trade 
in manufacturing and selling their machines. ‘the works 
are under the direction of experienced engineers, but, 
with the exception of a few foremen, have no other hands 
except the pupils in their employment. The sale of the 
machines produced covers part of the expense of their 
construction, although if is not the intention, nor is it 
possible in institutions of that class, to make them self-sup- 
porting. Each of the three schools have sent specimens of its 
productions to the Paris Exhibition. They are disposed in 
different places in the French machinery gallery, and some 
specimens are placed in the centre of the building, amongst 
articles referring to education. There are two large and com- 
paratively well-finished steam-engines, both sold already to 
manufacturers in France, in this Exhibition ; and a collection 
of self-acting tools is shown close to those of Messrs. Maza- 
line, of Havre. The school of Chalons, which has the best 
specimens of workmanship, sends the standards of a planing 
machine, with a double cross-slide fitted to it, each slide 
carrying an independent tool-box. A lathe of the so-called 
old London pattern, having a bed of triangular section, 
with the headstocks fastened to it by screws, has been ex- 
hibited as made to order for one of the French railway 
companies, who give to this design the preference over 
any more modern tool. The school of Aix exhibits a shaping 
machine, copied also from an antiquated pattern, but otherwise 
well made. And the school of Angers shows a sliding and screw 
cutting lathe. The designs of these machines are of secondary 
consideration, as most of them are made to order from designs 
furnished to the school; and in no case are these designs the 
work of the pupils, who are educated as workmen, and not as 
constructors and designers. Workmanship is therefore all 
that should be looked to in these exhibited articles, and in 
this respect they are very creditable to the Government 
The drawings of the pupils are also ex- 
hibited in the Educational department. Through the cour- 
tesy of Mons. L. E. Aubré, engineer of the school at Chalons, 
we have had an opportunity of examining ,these drawings 
very carefully, and they show an amount of ability which 
would be thought far beyond the requirements of a working 
mechanic, were it not that education is one of those benefits 
with regard to which the words “ too much” should have no 
application. After three years’ stay at these schools the 
pupils are dismissed with testimonials as to their ability. They 
are not specially destined for any Government works or public 
establishments, although these works are open to them in pre- 
ference to other mechanics. The great majority of the pupils 
find their employment in the workshops of private firms; and 
so great is the benefit their masters derive from the superior 
education of their men, that all the large private works in 
France, and amongst them the works at Graffenstaden, first 
and most successfully of all, have followed the same course as 
the French Government, and established schools for their 
apprentices on a similar principle. 





REGISTRATION AN IMPORTANT 
ELEMENT IN THE SAFETY OF SHIPS.* 
By Joun GRrantTHAM. 


Mary years of practical experience in the construction and 
working of ships, some years connexion with the Board of 
Trade, and one of the earliest surveyors appointed under the 
Acts which gave the Government control in the matter of the 
“Safety of Ships,” have only served to strengthen the ever- 
growing conviction which I have long entertained, that the 
shipping interest is suffering from too much and too little 
interference. Too much, because it is subject to too many 
legal enactments, too many regulations, and too many surveys. 
Too little, because we have no certain channel by which super- 
vision is exercised, or where information as to the character of 
ships is obtained. Like many others who have held the same 
views, I have not clearly seen a remedy; a tender feeling 
towards existing institutions and laws, a fear of responsibility 
and of the trouble involved in striking out what might appear 
to be a new line of things, and the trammels of established 
usages, prevent us from taking a clear and comprehensive 
view of the vast questions which this subject embraces. 

With this feeling weighing strongly on my mind, I ven- 
tured at the first meetings of our Institution to bring the 
matter before the members of the Council, and to ask for a 
committee of inquiry; but I stood alone, no one seconded the 
proposal. Thanks to the practical progress of our Institution, 
and to the clearer views which now obtain amongst us— 
thanks also to our president for having initiated the inquiry 
in which the Council have been for a whole year engaged—I 
have been permitted again to lay it before the members of the 
Council in a more matured form, and it is now likely to come 
fairly and clearly under the attention of Government, and it 
will rest very much with our Institution to guide this com- 

licated and embarrassing subject to a more satisfactory issue. 
it is not the province of our Institution to initiate or take 
direct action in legislative questions. We may point out 
what we believe tends to promote or retard improvements in 
ship-building, from which point we can only act in our indi- 
vidual capacities in furthering any steps the Government 
may deem it desirable to take. 
It is the object of this paper, in a concise form, to point out 
the difficulties in which the question is involved. 
Since the last annual meetings, the members of the Council 
have had many anxious discussions upon the questions pro- 
posed for us in connexion with the “Safety of Ships,” and we 
have to answer the question, What is the practical result of 
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our deliberations, and how is effect to be given to the inquirie’ 
that have so much of the time of the Council ? 

The free scope given to the discussion of subjects connected 
with the construction and management of ships is the special 
work of our Institution; but the effect of this would be lost 
if the information thus collected could not be made available 
to the public. 

The subjects proposed for the consideration of the Council 
led us to deal with questions which are under the control of 
various departments, some of which are regulated by legisla- 
tive enactments, and all of which deal more or less with the 
construction, equipment, and management of ships. 

From personal communication with gentlemen in the various 
departments, I learn that the present state of matters with 
respect to the laws and surveys of ships is considered very 
unsatisfactory, and nearly all agree that changes are required, 
and that one consistent plan, if practicable, would be most 
desirable. 

It happens that several of these great systems have risen up 
and have become very influential, but not working in unison 
present the real difficulty in dealing with the question; if it 
were possible to begin de novo, the way would be compara- 
tively clear; and whether any uniform system that would be 

acceptable to all parties could be suggested, is a point worthy 
of the gravest consideration. 

The difficulty of finding an effectual remedy for all existing 
objections is admitted, but improvements are practicable, and 
the necessity for some is everywhere felt. The number of 
surveyors employed, the variety of regulations to be followed, 
and of certificates to be obtained, the bewilderment of the 
captains and owners is sometimes very great, and in the midst 
of all most important matters are overlooked, and defects in 
minor details are discovered when too late. If all could be 
placed under supervision of a more simple character, and all 
acting in harmony, having experienced and competent officers 
as surveyors, it is probable that greater safety would be 
ensured at a less sacrifice of time and expense. 

The departments concerned in this question are— 

The Board of Trade. 

The Admiralty in relation to the Post Office and Transport 
Service. 

lhe East India Board in relation to the Transport Service. 

The Emigration Commissioners. 

Lloyds’ Registry of Shipping. 

Registry of Iron Ships, 

Shipowners’ Association. 

To make the question clear, it may be well to divide it, and 
consider it under three heads: — 

Ist. Regulations or Bye-laws. 

2nd. Registration. 

2rd. Legislation. 


Regulations or Bye-laws.—These would consist of the 
regulations which would be required in the various depart- 
ments for the guidance of shipbuilders, owners, captains, and 
surveyors, and which might be from time to time altered or 
modified, so as to adapt them to the varied character, occupa- 
tion, or progressive changes in the ships themselves, without 
requiring repeated changes in the logidlative enactments. 


Registration should be a record of all ships built and 
worked under the regulations above named, with marks to 
denote the character and condition of such ships, and the 
service to which generally they are adapted. 

Legislation is required to give powers to the different 
departments to enforce the regulations where necessary. 

[ beg to submit, therefore, some general remarks upon the 
second of these heads. This appears to connect itself so 
essentially with the whole subject of the safety of ships, and 
indeed has its origin in that question, that we shall only deal 
with it superficially, unless the subject of registration is 
primarily and maturely weighed. 

It is to be desired that all who are in any way concerned 
in carrying into effect the various systems of registration and 
surveying which have now become so burdensome and com- 
plicated, and, as a consequence, so frequently ineffectual, 
would regard this inquiry as of too much importance to 
admit of any partial consideration. We must approach the 


The characteristics of these are as follows :— 

The Board of Trade surveys are compulsory, and the 
ships thus surveyed are registered; but the principal infor- 
mation conveyed is that such vessels are permitted to carry 
passengers for the following six months, or till again sur- 
veyed. No other vessels but those carrying passengers are 
to be found in this register. 


The Custom-house Register is compulsory, and is the only 
one that takes in vessels of every class that have to “clear 
out” for foreign or coasting voyages, but nothing in this is 
said about the character or condition of the ships. It is used 
as a record of tonnage, and the titles of ownery, with suffi- 
cient description to ensure their identity. 


Emigration Surveys are regulated by Act of Parliament, 
but no public register is required. 


Transport Surveys are upon the same principle ; each of 
these departments has distinct surveyors. 


Lloyds’ Reyister.—The surveys in this department are not 
compulsory, but give the true character and condition of the 
ship. The system, however, does not meet all the require- 
ments of the public. A large portion of the steamships 
which now carry the passengers and the most valuable cargoes 
are not in the register, together with many other vessels 
which only carry cargoes. 


Registry of Iron Ships is in reality a Liverpool Lloyds’ 
Book. Distinct surveyors are employed, and it is conducted 
on the same principle as Lloyds’ Register, but on a much 
more limited scale. 


Here, then, are several official departments, surveyors, 
regulations, and registers, but not one of them complete— 
not one from which all the useful information required by 
the public can be obtained. 

There should be, so far as is practicable, one comprehensive 
system of surveys and registration, so conducted that all 
would feel it their interest to have their vessels included in it. 
Underwriters, shippers, or passengers should have a clear, 
simple, and sure guide by which to regulate their judgment 
as to the craft into which they are about to entrust their 
property or their persons ; while the country at large should 
have the full benefit to be derived from the progress of prac- 
tical science in engineering and shipbuilding. 

To comply with one or all of the registers now in use in- 
volves thata ship shall have minimum of the requirements 
of each ; and no deviation is allowed except where compensa- 
tion is made, which frequently amounts to some addition. 
Thus the vessel becomes burdened with excessive weight, 
which does not always give strength, and also with an exces- 
sive outfit. 

I have on a former occasion pointed out the impossibility of 
making any regulations that shall adapt themselves to all 
eases; the strength of the materials, the proportions of the 
ships, the power employed, and their various forms and uses, 
require, in nearly every vessel, some modification, if the best 
adaptation is aimed at. This is the work of the naval archi- 
tect. The design having been completed, has to be approved 
by the proper officers before being classed or registered. Con- 
tractors frequently, when desired to build under special 
regulations, do as they are told, and yield up their own judg- 
ment. Thus the intelligence of these men is not made avail- 
able for advance in shipbuilding; and in a certain measure 
the owner also throws off his responsibility as to the quality 
and outfit of the ship. 

In other cases the alternative is adopted of avoiding the 
regulations, and consequently the vessels are not classed or 
registered ; a very large proportion of our iron steamships 
is thus excluded from those registers which specially refer to 
the character of the ship. 

IT am an advocate for having every vessel registered that 
has to carry passengers, or that has to be insured, and for 
having her general characteristics and condition noted. If, 
therefore, it is found that existing regulations are of a nature 
to prevent a considerable amount of tonnage from being 
registered, either the regulations should be altered, or some 
new system of registrations should be employed which should 





subject having one end only in view, viz., the advance of our 
national marine, both as regards the safety of life and its 
commercial prosperity. 

These remarks are necessarily confined to merchant shipping, 
which, however, is the school in this country from which not 
only our best seamen, but also many great improvements in 
the navy, have had their origin. 

We must also recollect that the subject of safety to pas- 
sengers is rapidly concentrating all its interest in iron steam- 
ships; the only other class of passenger ships to which many 
lives are entrusted in this country is that for emigrants, but 
in this department a rapid change is taking place. 

The passengers who entrust their lives in ships are not 
alone, however, to be considered. The crews and the cargoes 
require careful attention, from humane and economic con- 
siderations. 

It is the great mission of our Institution to guide the 
public mind, and to assist each other as naval architects in 
avoiding the two extremes; that while advancing in the 
direction of increased speed, comfort, and economy, we may 
avoid danger; or on the other side, to avoid anything that 
tends to cramp or retard the progress of sound improvement 
under the mistaken apprehension of running into danger. 

As registration involves regulations, so regulations would 
be a dead letter without registration, which is a public 
record of official inspection. 

I therefore repeat the opinion that the registration of 
ships has a direct bearing on these questions, and would have 
a much more powerful influence if properly understood and 
acted upon. 

The great variety of regulations now in force which have 
any reference to the safety of ships, requires simplification. 
Some of these have had their origin in bygone practices, or 
have been framed to supply unexpected contingencies with- 
out regard to the harmony of system. 


remove the difficulties. I have no predilections for any par- 
ticular channel or institution through which this may be 
effected, provided the system itself shall be good. 

A most able paper was last year read at the United Service 
Institution by Mr. Thomas Gray, now secretary to the 
Marine Department of the Board of Trade, taking a review 
of the effects of legislation as regards the safety of ships. He 
was followed by speeches from gentlemen well informed upon 
existing systems; and the whole is perhaps the best com- 
mentary that could be drawn up upon the subject. 

Mr. Gray’s object was to show that excessive legislation 
did not tend to increased safety, and all the speakers with 
varied modifications agreed in these conclusions; all were, 
however, — agreed that legislation of some kind was 
necessary; but I could nowhere trace that any definite plan 
was proposed. Probably the difficulty felt by all on this point 
arises from viewing the question through the misty and con- 
fused medium of existing systems. 

On the other hand, violent and radical changes in old- 
established customs, and in matters involving such extensive 
operations, have to be approached with great caution. 

Salutary changes, however, are not hopeless. The Board 
of Trade regulations are of recent date, but are now firml 
implanted in the country, and the principle, though not all 
the details, is considered sound. 

The leading objects recommended for consideration are— 
lst, to inquire whether the various legislative enactments 
and other regulations connected with shipping may not be 
embraced under one comprehensive system; 2ndly, whether 
regulations can be so framed, and surveys so conducted, as to 
make it no hardship for all vessels to be registered, and their 
character given, as is now only partially effected; 3rdly, to 
inquire whether all the departments should not be concen- 
trated in one locality of each’ port, to afford facilities for 
the transaction of all business connected with surveys and 
registration. 





No opinion is given in this paper as to the merit of ex- 
isting systems or rules; they may be the best that can be 
devised for the separate departments ; any remarks that have 
been made on these are simply by way of illustration. The 
object is to show that the effect of these systems, taken as a 
whole, is bad; they do not conduce so far as they might do to 
the’ safety of ships, but may and frequently have had the 
opposite tendency, and they are the cause of. great trouble, 
expense, and confusion. 

I am not a friend to excessive legislation, but I believe that 
the subject now before us is so important that it becomes a 
grave question whether it does not warrant some simple and 
comprehensive Government interference, as without it any 
really effective measure seems hopeless. 


Mr. Reed said: After the preliminary statement which the 
President of the Institution made on Thursday morning, Mr. 
Grantham’s paper will have its legitimate value in the con- 
sideration of the subject which may ensue from the measures 
which are being taken; at the same time it would be a pity 
that a paper such as that which has been read, which no 
doubt is the result of large experience, should be passed over. 
It is of exceeding value to the Institution, and I would sug- 
gest, if it meets with the approval of the meeting, that Mr. 
Grantham’s paper should be published in full, instead of an 
abstract only being given of it in our forthcoming volume 
of “Transactions ;” and I hope, if the discussion is not_pro- 
longed, he will be assured that it is rather from a knowledge 
cf the value of his paper, than a want of appreciation 
of its merits that we do not now enter into the dis- 
cussion. 

Mr. Scott Russell begged also to bear testimony of his 
sense of the great valuc of the paper. It was one of the most 
difficult practical problems with which the Legislature had to 
deal, whether to increase the interference of Government 
with private undertakings, or to diminish it. It was always 
an embarrassing question, and perhaps one fault of the pre- 
sent Government was, that they had interfered so as to take 
away private responsibility, yet had not interfered far enough 
to ensure public safety. (Hear, hear.) Probably the best 
kind of interference the Government could exercise would be 
to take measures to ensure that the public, including pas- 
sengers, owners, and everybody else, deal have the fullest 
possible information; and if the Legislature were to secure 
to the public the fullest possible information on the most au- 
thentic grounds, instead of this degree of interference tending 
to take the responsibility off private individuals, it might 
possibly be the means of throwing the responsibility entirely 
upon those private individuals who, after all, had the best 
means of looking after the public safety, and who, in the end, 
were sure to have their interests identified with that which 
was best for the public. Perbaps the most unfortunate thing 
at the present moment was that there were surveys—said to 
be Government surveys—which, from their very cursory 
nature, must be very often without sound foundation ; and 
being Government surveys, they lulled the public into a confi- 
dence of security for which there were no just grounds. He was 
sure Mr. Grantham deserved the thanks of all for having put 
together, in so lucid a form, what the present state of the law 
was, and what were some of its most marked inconveniences 
and disadvantages; and should that Royal Commission be 
appointed which had been spoken of, he had no doubt what- 
ever Mr. Grantham would bring his paper before them, when 
it would receive all the consideration to which it was so justly 
entitled. 

Mr. Lamont (of Liverpool) said that, as a large shipbuilder, 
he deprecated the principle of Government taking care of 
them. The interference of the Government had gone so far 
that there was no knowing where the end would be. They 
had in fact been led by leading-strings. The very first prin- 
ciples of commerce would be utterly ruined if this system of 
Government interference were to be carried out. It was 
quite right and proper that Lloyds should say—* We do not 
approve of the ship;” but it should go no further, and they 
should not register it. He objected to any such comprehen- 
sive system of registration, and thought great credit was due 
to Mr. Grantham for the manner in which he had brought 
the subject forward. Every man should be permitted to 
judge for himself, and he thought Government registration 
was very injurious. 

Captain Henderson concurred entirely with Mr. Lamont 
in the observations he bad made. He had advocated the same 
thing for the last thirty years, and it was very much in ac- 
cordance with what had been suggested by Mr. Grantham. 
The question was an extremely important one, which should 
be fairly considered and not put entirely into the hands of 
Government. There were conflicting interests between the 
shipbuilders, the sailors, and the engineers, and they did not 
work as they ought. 

The election of officers and members then took place, and 
votes of thanks to the President, the Chairman, Secretary and 
Assistant-Secretary were carried, which terminated the pro- 
ceedings. 


Tux Corton Trapr.—The average weekly deliveries of 
cotton to the trade from Liverpool thus far this year have 
been 38,310 bales, as compared with 40,290 bales in the corre- 
sponding period of 1866, and 25,400 bales in the corresponding 
period of 1865. The average weekly consumpticn of the 
United Kingdom during the whole of 1866, was 45,850 bales, 
as compared with 39,130 bales during the whole of 1885. 


Society or EnGinrers.—A movement is being made in 
this Society to present the Honorary Secretary, Mr. Alfred 
Williams, to whose exertions during more than ten years the 
success of the Society has been so greatly due, with a 
substantial evidence of the appreciation in which his efforts 
are held. Mr. Williams may he said to have furnished 
almost the whole of the working power of this rising asso- 
ciation, which now occupies a very respectable and influential 
position in the profession. 
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DIXON’S ELASTIC RAILWAY WHEELS. 





Tue forms of elastic railway wheels, of which we give illus- 
trations above, have been designed and patented by Mr. Charles 
W. Dixon, of Wickham Market, and the system on which they 
are constructed will be readily understood by reference to the 
engravings. Fig. 1 is an elevation of an engine-wheel 7 ft. in 
diameter, the tire and spokes of which are made of the usual 
form. The spokes terminate in a nave circular on the outside, 
the inside being made octagonal, as shownin Fig.3. The centre 
boss is also octagonal, and a space of 2 in. is left between it and 
the outer boss, this space being filled with india-rubber or other 
elastic compound, or, in some cases, with steel spring wy 
The india-rubber is 2 in. thick and 3 in. wide, and is forced in 
tightly after the wheel has been put in its place. The wheel is 
secured on either side by two disc plates, each of which is made 
in two pieces to enable it to be slided into grooves on either side 
of the central boss, as shown in Figs. 4, 5, 6, and7. This gives 
them a bearing in which they have no lateral but a little longi- 
tudinal play. The disc plates are fastened to the wheel by six- 
teen bolts 1$ in. in diameter, these bolts ing through the 
nave. The grooves in which the disc plates fit are each 1 in. wide. 
The two outside flanges of the central boss are also each 1 in. 
wide, but they could be made more with advantage. The inside 
flange is 3 in. wide, and, unlike the others, it is not made of a cir- 
cular form, but is octagonal, and thus preventing the wheel 
from turning round without the centre boss on the axle. Fig. 8 
is another form of wheel in which a corrugated nave and boss is 
employed. . 








COMPOSITE SHIPS.* 


THE drawings (shown at the meeting) represent part of the side 
of a ship built according to the author's plan. 

The frames are of T iron, instead of angle iron, all fore and 
aft the ship, and, being stronger, they are —_ further apart. 

Betwixt the frames are fitted blocks of teak bolted to the 
frames with iron bolts, and caulked throughout, forming, in 
fact, a water-tight ship. 

Over these chocks and over the frames is wrought the outside 
age , which is fastened, as shown in the drawings, by brass 

Its, which pass through the chocks and planking, and which 
may be either clenched or screwed with nuts. 

It will be observed that the planking overlaps the seams of 
the chocks, so that there are no through seams. 

With existing appliances, the frames fore and aft will be some- 
what more difficult to set to the figure of the ship than frames 
of angle iron; but, on the other hand, the number of frames to be 
so-set is less than the ordinary method of building composite ships. 

Thus in a vessel 200 ft. long, the number of frames would be 
fewer by at least twenty. Fig. 4 shows the construction in an 
extreme case. 

The prominent advantages of the author’s arrangement are 
the following: 

1, The framework of the ship, with the same quantity of iron, 
is considerably stronger than with the ordinary construction; or 
the weight of iron may be reduced, and the framework remain 
as strong. 

2. The yellow-metal bolts are entirely removed out of contact 
with the iron, thereby preventing the risk of galvanic action. 

_ 8. The attachment of the timber planking to the framework 
is much more thorough than in other methods, and adds more 
to the strength of the ship. In the ordinary construction, the 
timber hangs upon the bolts, whereas in the improved method 
the timber embraces and is supported by the frames. 

_ 4. The ship will be much more rigid than those constructed 
in the ordinary manner, and be less dependent upon the usual 
means employed for stiffening the hull. 

It has been said that the frames are more difficult to set; but 
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if the system be adopted, this, like difficulties common to new 
constructions, will no doubt be overcome, and the saving in the 
number of frames will go to compensate for the extra cost of 
setting. 

Mere labour will be required to fit the chocks, but, on the 
other hand, the timber in these chocks will cost one-third less 
than the timber in planking, and the expense will be further re- 


duced by employing a shaping machine. 

For the purposes of comparison, drawings Nos. 5 to 9 are 
added, showing some other methods of constructing composite 
ships. 

Campering with the arrangement shown in Figs. 5 and 6, it 
appears that it is inferior to the author’s plan in the following 
particulars : 


(a.) The total weight of metal in the frames being the same, P 


they are not so strong. 

(b.) The frames are more weakened by bolt holes. 

(c.) The attachment of the timber planking to the iron frame 
is not so thorough: the timber hangs upon the bolts. 

(d.) The fastening of the butts of the planking is more ex- 
pensive, a matter of some importance when it is considered that 
there may be 400 or 500 such fastenings in a ship; further the 
bolts are in lines along the edges of the planks, which is not so 
good a fastening as when they alternate. ; 

(e.) The ship would be deficient in rigidity, and therefore 
would require diagonals. ‘ 

(/-) All the seams are through seams, and require extraor- 
dinary care in caulking. 

(g.) Screw blots must be used, as clenched bolts are not ap- 

licable. 
h.) The brass bolts are in direct contact with the frames. 
‘urning to the method of building shown in _ 7 and 8, the 
foregoing observations marked respectively (a), (6), (c), and (e) 
appear to be applicable to it; and if the bolts fastening the inner 
skin to the frames be brass the objection (2) would also apply. 

If these bolts be made iron, then they would be nearer the 
copper sheathing and water than in the author’s plan. 

The author’s system of construction will have the highest 
grade assigned to it at Lloyd’s. : ; : 

Two important points remain to be noticed—viz., weight and 


cost. 

With regard to the first, weight, the timber in the author's 
method will weigh more. 

The bolts will weigh less than in Figs. 5 and 6, and consider- 
ably less than Figs. 7 and 8. There are no butt plates, and 
the weight of these is therefore saved. The result is that, as- 
suming the iron structure of the ship to be the same, the total 
weight of hull would be very nearly the same in the three ar- 
rangements shown. 

But inasmuch as it is believed that for a given strength the 
weight of the iron structure in the author’s method might be 
reduced, it will follow that his plan will weigh less than the others- 

With respect to the cost, an experienced builder carefully ex- 
amined the construction, and even assuming that the iron struc- 
ture was made of the same weight, he offered to build at a very 
small advance upon the price for composite ships of the cheaper 
kind. 








THE INSTITUTION OF CIVIL ENGINEERS. 
April 16, 1867. : 
Tuomas HAWKSLEY, Esq., Vice-President, in the Chair. 
Te paper read was on ‘‘The Suez Canal,” by Colonel Sir 
W. Denison, K.C.B., R.E., Assoc. Inst. C.E. 
It was stated that the scheme of the Suez Canal might be 
said to comprise two distinct undertakings. The first, and 
rincipal, was the construction and maintenance of a broad and 
eep water channel on one level, between Port Said, on the 
Mediterranean, and Suez on the Red Sea. The second, pre- 
liminary in point of time, and indeed essential to the construc- 





tion as well as to the beneficial use of the canal, was the main- 
pane i a supply of ree ae Mayme wet parent 
the population congregated along the line of canal, and speci 

at its two extremities. The arrangements. for the ineb-ennel 
undertaking had been completed and were described. At Suez, 
a dry dock, capable of taking in the largest steamer, and au 
outer port, or basin, were in progress, but these were being 
carried out by a separate agency. 

An account was then given of the character of the works of 
the salt-water canal, the course of which was traced, and of the 
state of the works when visited by the author, including the jetty, 
or breakwater, at Port Said, to protect that port against the 
action of the north-westerly or ae winds. 

The opinion arrived at by the author, based upon what he 
saw and heard during a visit to the canal, and upon a considera- 
tion of the correspondence between M. de Lesseps and the late 
Mr. R. Stephenson, and of the report of Mr. Hawkshaw, dated 
February, 1863, was: First, that (subject, of course, to the 
condition that the relative levels of the Red Sea and the Medi- 
terranean were as. stated by the French authorities) there 
would be no extraordinary difficulty in carrying an open salt- 
water channel from the Mediterranean to the Red Sea of the 
depth proposed, namely, eight metres. Secondly, that no special 
difficulty in maintaining this channel need be anticipated. 
—e that it would be necessary to modify the section pro- 
posed by the French engineers, making the side slopes much 
more gradual. And, fourthly, that the cost of maintaining the 
above-mentioned depth of water would be found at first to be 
largely in excess of the amount estimated. Eventualiy, it was 
by no means impossible that means might be found to fix or 
check the drift of sand, or to shut it out from the canal, But 
for some years it must be expected that the ordinary action of 
the atmosphere, which had filled up former excavations made 
in this dry desert, would have the same effect in the new canal. 
a at the work as an engineer, there did not appear to be 
any difficulty which a skilful application of capital might not 
overcome. 








COMPOUND ENGINES. 
To THE Epiror or ENGINEERING. 
Srr,—Referring to a paragraph in your paper of 5th of April, 
upon compound engines, we venture to offer a few remarks. 
Whilst admitting our success with that class of engine, you 
state, “ But the success has been, we think, with paddle engines 
almost exclusively.” As this statement is scarcely in accord- 
ance with facts, we beg leave to trouble you with the following: 
On 31st December, 1866, we had fitted eighteen paddle and 
thirty screw ships with compound engines, amounting to 5350 
nominal horse power of paddle and 3700 of screw engines. In 
1866 we built and engined nine screw vessels with compound 
engines, and only turned out one ship with paddle engines on 
same principle. 
Experience has shown that, whether applied to screw or 
—_ our compound engines are equally efficient and economical. 
his year we have built ascrew vessel fitted with these engines, 
which shows greater economy of fuel per indicated horse power 
= “v machinery we have before produced either for screw or 
addle. 

Whilst on this subject it may be interesting for your readers 
to know the performances of the screw ship Rakaia, built by us 
and fitted with our compound engines in 1866, for the mail 
service between Panama and New Zealand, viz.: 

1866. 


a knots. 

Left Milford April 21. Arrived St. Vincent April 29. 2347 
» St. Vincent May 3. 9 mie May 13. 2711 
» Rio May 18. » Panama... June 18. 6289 
» Panama June 24. » Wellington July 24, 6523 
» Wellington July 25. » Sydney ... Aug. 1. 1250 
» Sydney Sept. 2. » Wellington Sept. 7. 1250 
», Wellington Sept. 9. » Panama ... Oct. 6. 6600 
» Panama Oct. 25. »» Wellington... Nov. 24. 6529 

1867. 

+» Wellington pee 8. » Panama Jan. 6. 6528 
», Panama Jan, 24. » Wellington ... Feb. 22. 6528 





Total distance steamed in ten months...knots 46,555 

The secretary to the Panama, New Zealand, and Australian 
Royal Mail Company writes us under date 10th April: “ It may 
“interest you to know that Captain Benson, our general manager 
‘in the colonies, reports that on the last completed voyage of 
“the Rakaia from Wellington to Panama and back she burnt 
“* about 400 tons less than the other ships. This is a very im- 
“ portant fact for us, and certainly speaks volumes for your 
*¢ engines.” 

The distance between Panama and Wellington is, we under- 
stand, the longest voyage performed by ships carrying H.M. 
mails without calling at a coaling station. 

Weare, Sir, yours truly, 
RANDOLPH ELDER AND Co. 

Glasgow, April 16, 1867. 








Tue Great Eastern.—We have as yet no particu- 
lars of the Great Eastern’s voyage out. Our attention 
has, however, been directed to other circumstances 
than those we alluded to in our last, likely to have had 
some effect upon her speed. The Great Hastern left 
the Mersey with only her coals on board; she had no 
cargo, and was 4 or 5ft. more out of the water than 
when in her best trim. The wind blew a gale from 
the west all her voyage, a sailing vessel having come 
from New York to Liverpool at the same time in 15 
days. Owing to the light immersion, the hull and 
paddle-boxes and new deck-houses would offer a great 
resistance to her progress against a head wind of such 
force. The City of Antwerp went out in one day less 
time ; but she is a screw clipper ship, and therefore less 
affected by such adverse winds. Under these circum- 
stances there is perhaps little loss of time to be ac- 
counted for by the new machinery. 
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CELLULAR ARMOUR. 
To tue Eptron or Exorterttexa. 

wal —I think the priticiple of the cellular iron armour, de- 
in the able paper tead last week at the Institution of 
Naval Architects by Captain Heath, likely to come into general 
ption, atid it will be a great thing to get rid of the perishable 
wood backing in our ironclad ships. As I ~ e you will this 
week publish Captain Heath’s paper, I w f io refer to it 
farther thati to say that a year of eighteen months I sug- 
gested to Ericsson the use of similar armour for the sides of his 
monitors, oily that the constituent parts of the structure were 
intended to be put fogothee without bolts or rivets. Two plates 
were to be rolled of the desired thickness to give the requisite 
strength to resist penetration, and these plates weré to be fortned 
with projecting ribs of fangés running along their length. 
Each altértate rib of each my was thett to be bent sideways to 
the fight, by an angled roller, and the intervening tib to the 
left, 80 a8 to Gonvert these ribs into great dovetails. The dove- 
tails of ote plate were then to be forced endways by hydraulic 
presstiré into the dovetails of the other, so as to convert the two 
inté one Very thick plate with cellular spacés in the middle; and 
this platé was to be bolted to the side of the ship by bolts which 
only passed through the inner portion of the cothposite plate, 
afid not through the outer portion at all. It is plain that the 
inner afd outer faces of such a system of plating might be made 
to break joifit with one another to some extent. I would have 
made thesé éxplanations at the reading of Captain Heath’s 
paper, only that the time within which the papers and discus- 
sions had to be crowded was so short that I did not wish to en- 

efoach upon it. am, &c., 

Joun Bourne. 


ENGINEERING WORKMEN IN AMERICA, 
To Tne Eprror or Exoreerina. 

Sir,;—Some weeks ‘ago I wrote to you to say that I had re- 
quested friends in America to inform me what kind of workmen 
were wanted in the United States, to which I have this dav a 
reply from Mr. Thomson, the president of the Pennsylvania 
Railway, in which he says what is contained in the annexed ex- 
tract. I particularly asked Mr. Thomson and General Palmer 
whether mechanical engineering workmen, and also carpenters, 
stonethasons, builders, and all kind of mechanics, were wanted. 
It appears all these descriptions are needed. Five workmen 
have within a few weeks gone to the United States, bearing re- 
comifietidations from Mr. Smith, and myself, to Mr. Thomson, 
to Messrs. Baldwin and Co., the eminent locomotive builders of 
Philadelphia, and to General Palmer, the secretary and treasurer 
of the Pacific Railway from St. Louis to San Francisco. | 
have no dotibt these men will do well, if they have good health 
and condutt thémselves with common sense, and will abstain 
from drinking, which is the bane of workmen going to foreign 
countries. I have received a most interesting pamphlet entitled 
* Three Thousatid Miles in a Railway Carriage,” describing the 
fare’ of a latge patty of gentlemen who went due west from 

hiladelphia, in the same carriage, to Denver city (601 miles 
west of St. Lonis, and returned to the city of “ Brotherly 
Love,” having had a most interesting tour across the breadth of 
the States of Pennsylvania, Ohio, Indiana, [llinois, Missouri, 
and Kansas, sleeping most comfortably, and faring most sump- 
ttiously, in their travelling hotel, in going out and returning to 
Philadelphia. There are not many countries where this may be 
said of a continuous line of railway, 1500 miles due west from 
a seaport on the Atlantic to the centre of acontinent. This, 
though a great performance, will be soon surpassed under the 
energetic management of the young and gallant General Palmer 
how vigorously and successfully engaged in pushing the rail- 
way through from St. Louis, en route to the Pacific Ocean, and 
then the samte carriage or travelling hotel, may go all the way 
froth New York, through Philadelphia, Pittsburg, Chicago, St. 
Louis, &¢., to St. Francisco, a distance of 4000 miles due west 
from the Atlantic to the Pacific. ‘his is the country for the 
young and énterprising mechanic and small farmer with a 
score or So of extra pounds sterling in his pocket, to buy land, 
to migrate to, who having, by successful industry, acquired 
sortre capital, and become acquainted with the manners and cus- 
toms of the people, may resort to the promising mineral regions 
west of St. Louis, where he will find copper, silver, gold, quick- 
silver, iron, salt, and other minerals in great abundance, on 
which to exetcise his business habits, in bringing them to a pro- 
fitable market. I will be happy to give information to all re- 


— mechanics and others desirous of going to the United | 


tes. 
I am, Sir, with great respect and consideration, 
Your obedient Servant, 
GERARD RALsTon. 
Consulate-General of Liberia, American-chambers, 
15, Langham-place, W., April 17, 1867. 


Philadelphia, Pennsylvania Railroad Company, 
April 4, 1867. 

My pEAR Sr1r,—Your letter in relation to the employment 
of workmen is received. 

I do not think that you can overstock this market with me- 
chanics, particularly those that are young and have no wives. 
The war has left plenty of widows and young girls desiring 
husbands. Agricultural labourers are most in demand, as well 
as #miall farmers who can purchase oor western and southern 
lands at éxtremely low prices, and increase the agricultural pro- 
ducts of the country, which still maintain fabulous prices. 
Floar $18 per barrel, and beef 25 cents, per 1b. retail. The 
business of the country seems to be depressed by the contractive 
policy of the Government, which depresses prices upon every- 
a save ¢atables (where the demand is greater than the 
supply). This gradual sinking down of prices prevents the 
merchants from realising much, if any, profit ; at as they are 
the influential class in forming public odinion upon such sub- 
jects, they throw a gloom over all business. e extent of 
Salés, from the tonnage over our railway going westward, seems 
as great as ever. The deficient crop of last year makes the east- 
ward-bound ‘trade light. The crop prospects for the coming 
harvest, however, were never finer. 

Yours truly, 
(Signed) J. Epcar Tomson. 
To Gerard Ralston, Esq., London. 





EFFECT OF CREOSOTING UPON THE 
STRENGTH OF TIMBER. 
E To rue Eprror or ENGINEERING. 
Srr,—I send you a statement of some experiments recently 
made by Mr. Cudworth, engineer to the Darlington section of 
the North-Eastern Railway, at the works of which I am 


The size of the pieces tested was 2 ft. 6 in. x2 in. X14 in., and 
the pressure was applied midway between supports 2 ft. apart. 


Series No. 1. 
Six pieces of Memel fir not creosoted, weighing 94 lb. 

ewt, 

No. L broke with be oe aed —— 
No, 2 ” nes ose ove os tof 

No. 3 ” 10} 

No, 4 ~ 11} 

No. 5 ” ee | 

No. 6 ia «os 10 
Average i 


Series No. 2. 
Six pieces of Memel fir creosoted, cut out of same plank as 
preceding, weighing 134 lb. 


wt. 


= 


No. 1 broke with 


No, 2 


No. 3 


c 
] 
1 
1 
1 
1 
1 


no rt 


=o 


— 
_ 
~< 


Average 
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Series No. 3, 
Six pieces of Scoteh fir not creosoted, weighing 9 Ib. 
t 


No. 1 broke with 5 
No. : 4 
No, : 23 
No. ¢ i 
No. ! é 


No. 6 


Stem Sot 


cw 

1 
wo I 
o I 

15 

134 

14 
Average . 13% 
Series No. 4. 


Six pieces of Scotch fir creosoted, cut out of same sleeper as 
the preceding, weighing 164 lb. 








ewt. 
No. 1 broke with 16 
No. 2 9 14 
No. 3 om 143 
No. 4 - 17} 
No. 4 - 14 
No. 6 p- 16 
Average 15} 
Summary of average results :— 
ewt. 
Meme! fir not creosoted 11 
Do. _creosoted 113 
Scotch fir not creosoted 132 
Do. _ereosoted 155 


Iam yours truly, 
THomAs SUMMERSON. 
Darlington, April 10, 1867. 


HARTLEPOOL HARBOUR. 

To Tue Eprror or ENGINEERING. 
Srr,—I have read with much interest the article in your jast 
number on the improvement of Hartlepool harbour. I have long 
| considered it a very difficult matter to suggest an unobjection- 
able plan for that purpose. I quite agree with you that 
Mr. alnands plan, if carried out, would have a tendency “ to 
| “increase the deposition of sand within the enclosed space,” and 
also that “it would be difficult to make in bad weather,” as it 
will be seen on the inspection of your plan, that vessels taking 
it with an “embaying wind ” will have it on their beam, which 
is the great objection to the entrance of the present old harbour 
for a place of refuge, and this circumstance alone has been the oc- 
casion of numberless wrecks. The east pier will terminate in about 
two fathoms at low water, but we may reasonably antici that 
the sand browght round the Heugh with a N.E. gale will form a 
raised beach to the seaward of it, and be carried round its ter- 
minus so as to form a spit across the entrance, and that it will 
also accumulate inside, thereby lessening the scanty depth 
of two fathoms and under; and it must be observed 
that when the sand once obtains an entrance, it will have, 
as a rule, to be removed by artificial means, the enclosure inter- 
fering with the process by which nataral bays are maintained in 
equilibrio, xs you note, in fact, that “in theexpesed parts ef the 
“bay no shallowing has taken place,” and this very circumstance 
constitutes the great objection to Mr. G. W. Jaffrey’s plan. He 
proposes a breakwater somewhat on the plan of Captain Calver’s 
wave-screen, and assumes that as it will allow the free passage 
of the tidal currents, that noaccumulation will take place inside. 
But is the writer sure that the tidal currents of Hartlepool Bay 
are the principal agents in the movements of the beach? Has he 
calculated what velecity of current it will ire to move Sea 
sand, let alone small gravel and shingle? he does that, I 
opine he will have to seek another agent for the movement, 
namely, the transporting power of the wave. In the proposed 
breakwater the towers will occupy 15 ft., with an opening 
of 10 ft. between each. A north-east swell will bring the 
sand ‘and shingle round the Heugh, and wash it through 
the open spaces of the breakwater; but as the trans 




















manager (Hope Town Foundry and Engine Works), upon the 
strength of Memel and Scotch fir timber creosoted and un- | Scar. 
creoso' . 


porting power of the waves will be weakened, if not 
destroyed, by the resistance of the breakwater, there wil 
be an aécumulation of beach inside, which, on the occurrence 
of a S.E. gale, to which it will be exposed, will be washed further 
in the bay, leaving the space vacant to receive the accumulations 
of the next N.E. gale; so there is no icting its final resting- 
place in the alr shallow bay, the three-fathom contour being 
hearly in a line from the point of the Heugh to that of the Long 
5 I very much doubt if the sluggish ebb tide of the bay 
will do more than return the mud that may be held in mecha- 
nical suspension in the water. If I might be allowed to make a 
suggestion, it wold be that the commissioners procure suitable 
dredging plant, and spend the interest of what remains of the 
proposed expenditure of 120,0004 in dredging. They can easily 

rm an estimate of the quantity they can raise annually, from 
the experience of the neighbouring i in that line. 

ours truly, 


Sunderland. Josnua WILson. 





HYDRAULIC PRESSES. 
To THe Eprror or ENGINEERING. 

Str,—In your journal of Friday last, you state that 
the oil-press employed at the Camberland Works, Milwall, 
made some time since by Messrs. F. Berry and Co., of Sowerby- 
bridge, has a steel cylinder, hooped with wrought iron. Allow 
me to inform you that this press was constructed under the 
superintendence of my firm, and I have, therefore, reason to 
know that you have been misinformed ; the cylinder is made of 
wrought iron, and it is hooped with the same material. 

I remain, Sir, 
Yours faithfully, 
A. SAMUELSON. 

27, Cornhill, E.C., London, April 17, 1867. 


THE PARIS EXHIBITION. 
To tHe Eprror or ENGINEERING. 
Sir,—Many, I am sure, besides myself, would be glad to 
know for certain, through your columns, what truth there is 
in the report that visitors to the forthcoming Paris Exhibition 
will not be allowed to make notes on paper of the machinery, 
&e., there publicly shown, and also, if this be the case, what 
reasons are given for such an arbitrary regulation. 
I remain, Sir, yours obediently, 
STUDENT. 
Birmingham, April 16, 1867, 


MENZIES’S SYSTEM OF DRAINAGE. 
To tHe Epiror or ENGINEERING. 


Sim,—With regard to your note at the end of my letter on 
the above subject, which appeared in your last issue, permit me 
to inform you and your readers that I belive I am ‘ acquainted 
with the advantages (?) of waterclosets” as put forth by its 
advocate, and also, I regret to say, with some of its disadvan- 


tages. 
“Sat, Sir, in face of your very pert way of evading the answers 
to my queries, I cannot help thinking that you might have seen my 
letter was intended to illicite a discussion on this very important 
question, which I submit—after yourself introducing and advo- 
cating it—-was not unoppertune at the present time, and more 
especially 80, when we see such centres of population as Man- 
chester opposed to the introduction of waterclosets. 

Trusting you will give this a place in your next issue, and 
appologizing for again troubling you, 
I remain, yours truly, 

GEO. SNAITH, 
Boro. Engr. and Surveyor. 





Hanley, April 17, 1867. 


[We trust Mr. Snaith will pardon our “ pert way” in printing 
his letter literatim. We fear it will not “ illicite” the discussion 
he desires. The subject is one of real importance, but it will 
require more powerful instigation than Mr. Snaith’s letter 
supplies to obtain for it due discussion in our columns.—Eb. E. } 


Harwicu Harsour.—Mr. Bruff has presented to the Harwich 
Conservancy Board a report as to the harbour under their con- 
trol. Mr. Bruff states that Landguard Point, forming the east- 
ward side of the entrance to Harwich harbour, remained almost 
stationary for a long period, but soon after the commencement 
of the present century it steadily advanced in a south-westerly 
direction down to’ 1844, when on the report of the Tidal Har- 
bour Commission, its further progress was attempted to be 
arrested by the erection of a stone breakwater projecting 
1516 ft. into the harbour from the entrance point of Beacon 
Cliff on the westward side of the entrance. At the close of 
1844 Landguard Point had advanced about 500 yards in 40 
years, and onward to 1863 the beach end further advanced 
about 185 yards, or at the rate of 93 yards per annum, while 
the three-fathom toe at low water spring tide had similarly 
advanced 450 yards, or at the rate of 23.7 yards per annum. 
The works resolved on by the present Conservancy Board, 
which was created in 1863, were: first, a timber jetty or groin, 
with a hearting of concrete and stone rubble covering, extend- 
ing 1350 ft., or thereabouts, seaward, in a south-easterly direc- 
tion from a point 370 yards, or thereabouts, eastward from 
the beach end; and, secondly, a similar _ at Felixstow, 
three miles to the eastward, but of smaller dimensions, ex- 
tending 1000ft., or thereabouts, seaward, in a south-easterly 
direction, from near where a former ledge of cement stone 
rocks had been removed. It was not until early in 1866 
that these works, with some modifications, could be commenced ; 
so far as they have been carried out the result has been favour- 
able, the progress of Landguard Point having been arrested and 
in some degree curtailed, the high part of the beach having 
receded full 60 yards since September, 1865, while the toe of 
the three-fathom line has advanced but about eight yards be- 





yond the position it had attained in August, 1864. 





Apri 26, 1867.] 
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INSTRUMENT FOR MEASURING WAVES. 


DESIGNED BY ADMIRAL PARIS, DIRECTOR-GENERAL OF THE OFFICE OF MAPS AND PLANS IN THE FRENCH NAVY. 





Art the recent meeting of the Institution of Naval Architects, 
Admiral Paris, the Director-General of the Office of Maps and 
Plans in the Freneh Navy, exhibited drawings of an instrument 
for measuring the height of waves, and of another for register- 
ing the amount of rolling of vessels. Of the former of these in- 
struments we now give engravings above. It consists of a pine 
pole 6 in. in diameter at the bottom and about 2} in. in diameter 
at the top, this pole being loaded at the lower end with 44 Ib. of 
sheet lead wound round it, so that when placed in the water it 
floats vertically, with a portion of its length above the sur- 
face. When exposed to the action of waves, the pole is found to 
rise and fall but little, particularly if the waves are moving 
quickly, as the pressure of the water on the small horizontal 
surface exposed is too little to overcome, to any great extent, 
the inertia of the pole during the time that the wave is 
passing it. 

Surrounding the pole is an annular float, 12 in. in diameter 
and about 1} in. thick, this float being made partly of cork and 

artly of oak, for a reason that will be explained presently. 
The float slides freely on the pole, and is kept in a horizontal 
position by light stays of iron wire, which connect it to a ring 
placed around the pole at a short distance above it. The pole 
being, as we have said, almost motionless, the float rises and 
falls upon it as the waves pass by; and as the pole is painted 
with rings of different colours, it is possible, by watching the 
motion of the float, to determine, with some degree of exactness, 
the height of the waves. As, however, the motion of the waves 
is frequently rather rapid, Admiral Paris has considered it bet- 
ter to add to the instrument an arrangement by which the 
height of the waves passing it is registered. Admiral Paris’s 
first idea was to attach a rope to the float and pass this 
rope over pulleys at the top and bottom of the pole, the motion 
thus communicated to the upper pulley by the rising and falling 
of the float being made available to work registering mechanisin. 
This idea was, however, abandoned, and the plan ultimately 
adopted, which was suggested by Admiral Paris’s son, was to 
connect the fioat with a fixed point at the top of the pole by a 
tube of india-rubber, and to attach a tracing-point to this 
india-rubber at a short distance from its upper end. As the 
india-rubber elongates equally throughout its whole length 
as the float rises and falls, the tracing point receives an extent 
of motion bearing the same proportion to the motion of the 
float that the total length of the india-rubber does to the dis- 
tance between its — end and the point at which the tracing- 
point is attached. The india-rubber is about 4in. in diameter, 
and it is of such length that when the float is in its highest 
position the india-rubber is still in a state of slight tension, 
whilst at the same time it is not too much strained when the 
float falls to its lowest level. It is on account of a certain 
amount of weight being necessary to stretch the india-rubber 
that the float is, as we have already mentioned, made partly of 
oak and partly of cork. 

The arrangement of the registering mechanism is shown in 
the engravings, In these, A is the box containing the clock- 
work; B, the fly, by varying the obliquity of the wings of 
which the speed of the train can be regulated; C, the stopper 
for the fly; D, the cylinder, which is directly driven by the 
clockwork ; E, the cylinder in which the registering paper is coiled ; 
F, a spring pressing lightly on the bottom of the last-mentioned 
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cylinder to prevent its revolving too freely ; and G, the cylinder on 
which the paper is coiled after it has passed the tracing-point, 
this cylinder being driven from the cylinder, D, by means of two 
— of different diameters, and a connecting cord, as shown 


y dotted lines in Fig. 3. I, is a small cylinder of wood, used to 
press the paper close to the cylinder, D; K is a rod on which 
slides the ring, L, which is used to fix the upper part of the 
india-rubber tube,‘'T. The line is traced upon the paper b 
an untwisted cotton thread, O, which projects from the nec 
of the ink-holder, N, this inkholder being connected with the 
tube of india-rubber, T, and being furnished with branches 
working on the guide-bars, M. ‘The distance of the ink-holder 
from the paper is regulated by means of the screw, P; and it 
is found that blue ink acts better as a marking material than 
black, as it dries more quickly. 

The whole apparatus is fixed to the top of the pole, S, by 
means of the socket, Q, a spring hook, R, being provided to 
keep it in place. ‘I’ is the india-rubber tube connected to the 
float, V, and the ring, L, this tube being also, as we have stated, 
attached to the ink-holder at M!. 

In using the instrument, the position of the tracing-point has 
to be adjusted, so that when the instrument is floating in still 
water the point bears against the paper at the middle of its 
height, and the speed of the clockwork should also be tested 
and adjusted by shifting the vanes of the fly. When a diagram 
is to be traced, the ink-holder should be supplied with ink at the 
last moment, and the instrument gradually immersed, a log: line 
being previously attached to it for the purpose of hauling it in. 
When the waves are only about 3 ft. in height, it is best to make 
the experiments in a small boat; but in a heavy sea the oars of 
a rowing boat are troublesome, and the instrument is liable to be 
damaged. A number of experiments were made by Admiral 
Paris’s son with the wave-measurer off Brest, when the waves 
were running to a height. of 3 metres, or about 10 ft., the vessel 
used being only a small schooner, called the Esmeralda, a vessel 
59 ft. long, 13 ft. beam, and 40 tons tonnage. 

According to the speed at at which the paper is run, the 
wave lines traced on it appear to be longer or shorter; and to 
complete the observations it is therefore necessary that the 
speed at which the waves travel should be measured, and this 
can be readily done by the aid of a float at the end of a log 
line, the speed of the vessel from which the observations are 
taken being at the same time ascertained by taking bearings. 
In making experiments with the Esmeralda, the speed of the 
waves was found to be from seven to eight metres per second, 
or from about 14 knots to 16 knots per hour. The heights of the 
waves, as given by the instrument, have also to be corrected to 
some extent for the slight vertical movement of the pole itself. 
From some experiments made off the Point of Portzic, near 
Brest, when the floating instrament was observed through a 
theodolite on shore, it was found that in a heavy sea when the 
waves were running to a maximum height of a little over 10 ft. 
and amean height of 7 ft. 8 in., the vertical motion of the pole 
amounted to 12 per cent. of the height of the waves. This 
proportion will, however, vary under different circumstances, 
short quickly moving waves producing a less, and long slowly 
moving waves a greater amount of vertical motion. The greatest 
deflection of the instrument observed during the strongest 
winds to which it was exposed was 10° from the vertical. 
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Marre Enaine Firtines.—At the meeting of the Institu- 
tion of Naval Architects last week, M. A. Soul and Co., of 
Leadenhall-street, exhibited several mechanical appliances for 
use in steamships. The patent How-Gathercole salinometer 
was exhibibited with its improvements from the original. The 
old arrangement, by which the person in charge might possibly 
be scalded in consequence of more water being admitted than 
could be got rid of by the waste-pipe, has been discarded in the 
new instrument, the outlet and inlet of water being so propor- 
tioned that such an accident cannot possibly occur. A patent 
engine-room telegraph, with registered compensating dial, was 
also exhibited, and in it many defects of former instruments are 
corrected or removed. The signals are engraved on a stationary 
back-plate, and a slotted front-plate is so attached as to revolve 
around the shaft of the telegraph instrument. This prevents 
more than one signal or compound signal from being exhibited 
at the same time, and the signal is given with great accuracy, 
notwithstanding the possible lagging behind of the revolving 
plate. Amongst the other contributions by the same firm was 
a patent steam engine-room counter and clock, designed for the 
purpose of registering the number of revolutions made by an 
engine, the duty performed by pumping engines, or the dis- 
tance travelled by a locomotive. To these articles was awarded 
the first bronze medal of the Royal Cornwall Polytechnic 
Society. 

ry Rartways.—At the commencement of 1867 the 
length of railway open in Spain was 31824 miles. ‘The distance 
in course of construction was 356; miles, and 5124 miles re- 
mained still to be commenced out of the lines conceded. Taking 
a general view of the Spanish lines, it appears that they barely 
meet the charges of their obligation service, while there is 
nothing left for the shares. The Government has consented to 
abandon a tax of 10 per cent., which has been levied for the 
last three or four years on the passenger traffic, and the ad-~ 
ministration also promises to consider further measures calcu- 
lated to improve the position of the Spanish companies. The 
worst of it isthat the Spanish Government is almost as poor as 
the Spanish railways. . 

Vicror1A.—This colony forms but about one thirty-fourth 
part of the continent of Australia, the area of which is 3,000,000 
square miles. In 1836, or about thirty years ago, Victoria, 
then known as the district of Port Phi ip. contained only 224 
souls. In 1846 the population was 32,879; in 1857, 410,766 ; 
and the estimated population at the end of last year was 644,033. 
The birth-rate is now more than double the death-rate, and the 
latter is but 19 per 1000. The average of females is still but 
75.6 to every 100 males. The climate of Victoria is said to be 
more poses | to Englishmen than that of any other part of 
Australia. 

Ciypr Inpustry.—Messrs. Caird and Co. have contracted, 
to build a screw of 2600 tons for the North German Lloyd's. 
The new steamer, which will be fitted up to carry 300 passenges, 
is to ply between Bremen and New York. On Saturday, Messrs. 
Seath and Connal, of Rutherglen, launched a twin-screw steamer 
named the Go-ahead, and intended for the New Zealand coast- 
ing trade. 

4 SupMARINE CABLE FoR JAPAN.—Arrangements have 
been made to lay a submarine cable between Yokohama and 
Yeddo. Land lines into the interior will follow. 
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LOCOMOTIVE-ENGINE “DRIVING. 
(Continued from page 385.) 

Iv order that a driver and his fireman may main- 
tain a good supply of steam at all times, it is necessary 
that they should pay considerable attention to the pecu- 
liarities of the engine placed under their chargesidome 
engines, or rather their boilers, make steam *bestavitles 
a very thin fire, and others with a fire that isiwather’ 
thick, and this difference is particularly noticeablewhen 
coke is the fuel employed. When coal is used, #tather 
thin fire is, as a rule, the best, both on acedurit’ of its 


more by opening or closing the ash-pan damper than by, 
as it were; flooding the bowler with cold water. Even if 
a constant amount of feéd be admitted, the water-level 
will to some extent be lowered, when the engine is 
ascending an incline, on account of the demand for 
steam being in excess of the average quantity, and, on 
the other hand, when the engine is descending a 
gradient, the water level will rise, for the opposite 
reason, ., , 

Hf an-engine runs short of steam whilst ascending 
an incline, shutting off the feed will sometimes enable 
the supply to be kept up; but great care should be 
taken not to run the water-level too low, particularly 





steam-raising qualities and because it enables the eor- 
sumption of smoke to be more readily effected. The 
fire should be considerably thicker at the hind or fire. 
door end of the grate than at the front under the tubes 

and care should be taken that the grate is.kept well 
covered and that no holes are allowed to form through | 
the fire. Sueh holes are very likely to occur at the corners 
of the grate, and particularly at the two hind corners | 
where the fire cannot be so readily seen, and especial 
attention ‘should therefore be paid to these points. ‘The | 
coal should be -put on in small quantities at a time, | 
all large lumps being broken, and the greater part of | 
it should be merely dropped in at the firehole along the | 
hind side of the grate, and allowed to shake forward 
by the motion of the engine, the.grate bars of coal- 
burning engines being in most cases more or less in- 
clined downwards towards the front end to assist this 
forward motion. Most coal-burning engines also are 
now fitted with some means of admitting air above 
the fire, either by special air-doors placed under a 
brick arch jin front of the firebox, as in Mr. Rams- 
bottom’s engines, or by a deflector plate being placed 
inside the firehole to deflect any air admitted through 
the latter down upon the fire, and care should be 
taken that, a sufficient supply of air is so admitted to 
prevent the formation of smoke. Occasionally the 
crust on the top of the fire will require breaking up, 
and the fire “knocking together,” but this must not 
be done too frequently. The amount of opening of 
the ashpan damper should at all times be carefully 
regulated according to the state of the fire and the 
pressure of the steam, and it should never be allowed 
to be further open than necessary. The aim of the 


fireman should be to keep the steam at all times just 
below the pressure at which it will blow off, and when 
an engine is in good order and is not being too hardly 


worked, this can be done by care in firing and atten- 
tion to the indications of the pressure gauge with very 
great certainty. ; 

When approaching a station or other place where 
the steam has to be shut off, the steam jet in the 
chimney should be opened, and the supply of air to 
the underside of the fire diminished by closing the 
ash-pan damper. If a long stop has to be made at 
any station, a good driver will be careful that when he 
arrives at it he has a good clear fire, as it is more difli- 
cult to prevent the formation of smoke, if fresh fuel is | 
added when the engine is standing than when it is 
running. Advantage should also be taken of a long 





if the engine is not fitted with a donkey-pump or in- 
jectérs/ "in noticing the water-level under such cases 
also there are two things to be considered ; first, that 
the engine when going up an incline will necessarily 
have a greater depth of water over the firebox than 
when tlie level line or a down gradient is reached ; 
and, second, that in almost all engines the water 
stands higher in the gauge-glass when the steam is 
on than when it is shut off. ‘This “ false water,” as it 
is often termed, should, of course, be allowed for in 
any case; but in ascending a bank, which may pro- 
babiy be followed by a down gradient, it is especially 
necessary to pay attention to it. 

Whether his engine is providedwith injeetors or 
pumps, a driver should always be careful to have the 
boiler well supplied with water on’ reaching the foot 
of any long ascending gradient, and by this means he 
will generally be enabled to avoid having to put on an 
extra amount of feed to correspond with the extra 
demand for steam, and may, in fact, be able, if the 
supply of steam runs short, to shut off the feed alto- 
gether. Ifthe engine is fitted with pumps only, also, 
he should be sure to have a good supply of water in 
the boiler on approaching a station at which he may 
have to make any considerable stay ; but if the engine 
is fitted with a donkey pump or injectors, this is, of 
course, not essential. In the latter ease, if he has a 
good fire, and a good supply of steam, it may even 
be advisable to run into the station with fhe water com- 
paratively low, and to fill the boiler up whilst standing, 
so as to prevent the formation of steam which he 
could not use. If at* any time the steam does blow 
off at the safety-valves, the warming cock should 
be opened, and the waste steam allowed to flow 
into the tender tank, and heat the feed water. Care 
must, however, be taken that the feed water is not 
heated too highly, as, if it is, neither the pumps 
nor injectors will act. The temperature which it 
may be allowed to attain will depend upon whether 
injectors or pumps are used, and upon how they are 
placed. If the engine is fitted with injectors, the tem- 
perature should not be allowed to get much above 
100°, and it is better to keep it below that amount. 
If, however, pumps are employed, a higher tempera- 
ture may be allowed to be reached, particularly if the 
pumps are so placed with regard to the tender tank 
that the water flows freely into them. 

If the amount of waste steam escaping at the safety- 


i 
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that if from any accident the injector or pump so used 
gets out of order, the other one is found to be useless, 
either from the cocks having set fast, or some other 
cause, consequent upon its not having been worked for 
some time. 

If the engine is priming, the evil may be reduced 
to some extent by running with the water-level lower . 
than usual, or, as we have already stated, by partly 
throttling the steam with the regulator, the reversing 
lever being at the same time put further over than it 
otherwise would be. Priming may be caused either 
by faults in the construction of the boiler or by the 
water being dirty ; and if the latter is the case, it may 
be lessened by occasionally blowing off some of the 
surface water through the scum cock. When an en- 
gine is priming, the noise indicating the presence of 
water in the cylinders should be watched for ; and if it 
is heard, the steam should be at once shut. off, and the 
cylinder cocks opened, if—as they should be—they 
can be worked from the footplate. In fact, if the 
amount of priming is considerable, it will be better to 
run the engine with the cylinder cocks open, or par- 
tially so, rather than run the risk of carrying away a 
cylinder cover. In starting .the engine, also, after it 
has been standing any length of time it is advisable to 
open the cylinder cocks, and let the engine make a 
few revolutions before ‘closing them. 

If, when on the road, a driver hears any noise about 
his engine which does not occur in regular working, he 
should never rest until he has deterwined by what it is 
caused. It would, of course, be quite impossible to 
describe in writing the different sounds by which 
“something wrong” is indicated; but, generally speak- 
ing, they are pretty distinctive. Thus the compara- 
tively dull thud occasioned by the “ knocking” of a 
driving axle-box is very different from the sharp click 
caused by a loose cotter; whilst the thumping of a 
slack connecting-rod end holds a position intermediate 
between the two. Asa rule, if any noise of the kind 
we have mentioned commences suddenly when the 
engine is running, it is best to shut off steam and stop 
at onee, unless it can be positively determined that the 
noise arises from some cause which is not dangerous. 
Any “knocking” caused by wear of course always 
commences gradually, and the sudden commencement 
of any noise of the kind may therefore be generally 
taken to indicate a failure of some description. We 
shall, however, have more to say about failures, and 
how to act when they occur, presently. 

(To be continued.) 


NATURAL GAS SUPPLY FOR TOWNS. 

Tue ancient mariners of Lake Erie gratefully remember the 
Portland light at Barcelona harbour, for it was the largest 
and brightest light on the Jakes, and was never known to fail. 
‘The light cost less than any other beacon light in the world, 
for it came from the burning of gas which rose up spontare- 
ously out of the ground. The gas was of the best quality, and 
the supply was apparently inexhaustible. There was many 
times more than was needed or used, and,.for aught we know, 
it was burned during all the day. But the Portland light is 


| valves is too great to be cleared off by the warming- 
>! cock, or if, from the feed-water being already hot, it 
leannot be admitted into the tender-tank, it will be 


now no more, at least for the sailors; the gas now sheds its 
cheerful beams only on the land lubbers of the village of West- 
field. 


stop at a station to remove clinkers from the firebars 
and to clear out the ash-pan, and in some cases, par 


ticularly if the engine has been working hard, it is ad- | 
visable to clear the ashes out of the smokebox also. | 
If an engine is working a train making frequent stops, 
and is the same time burning coal for fuel, the fire will 
require even more careful attention to prevent the for- 
mation of smoke than is the case in engines making 
long runs. Even if frequent stops have to be made, how- 
ever, a careful man can, by applying the steam jet when 
entering stations, by at all times attending to the ad- 
mission of air above the fire as well as by the ash-pan 
damper, and by feeding the fire with small quantities 
of fuel at a time, always prevent the formation of 
smoke to any objectionable extent. 

The manner in which the supply of water to the 
boiler should be regulated must depend to some ex- 
tent to whether the engine is fitted with injectors or a 
donkey engine, or with pumps which are available only 
when the engine is running. In the latter instance it 
has been frequently recommended that the feeding of 
the boiler should, as far as possible, be performed whilst 
the engine is running down a gradient, and when, 
consequently, there is comparatively but little demand 
on the boiler for steam, it being urged that the quan- 
tity thus admitted into the boiler. prevents tlie forma- 
tion of steam which could not be utilised, and whieh 
would consequently blow off at the safety-valves. To 
some extent this may be true, but we believe it is far 
better for the durability of the boiler, if the latter has 
abundant steaming power, that the amount of feed ad- 
mitted should be as nearly a constant quantity as possible 
and that the formation of steam should be regulated 





advisable to take advantage of the surplus steam by 
blowing off some of the water through the scum-cock, 
if the engine is fitted with one, and thus getting rid of 
some of the floating impurities. ‘The boiler may then 
be filled up again, and this will in all probability sufli- 
ciently check the formation of steam. Whilst speaking 
of steam blowing off from the safety-valves, we should 
mention that the latter should be lifted occasionally to 
make sure that they are acting freely, and this should 
especially be done if the engine is not fitted with a 
pressure-gauge. 

In working an injector, the water should be admitted 
first, and the steam then turned on gradually until, by 
the sound or by the cessation of the flow of water from 
the waste pipe, it is known that the injector has 
“caught.” The supply of the steam and water 
can then be regulated according to the rate at which 
it is desired to put water into the boiler. Some drivers 
make it a practice to keep one injector constantly at 
work putting into the boiler rather less than the requi- 
site average quantity, and use the other injector to 
make up the deficiency at intervals. If pumps are 
used, the pet-cocks should be opened occasionally to 
see that the pumps are working properly ; and in all 
cases both pumps or both injectors, as the case may 
be, should be worked equally or alternately, so that if 
any defect arises it may soon be ascertained. When 
the water can be maintained. at the proper level by one 
pump or one injector, careless drivers or firemen are 
too apt to use, exclusively, that one which can be most 
conveniently got at, and the consequence frequently is, 





When the State line railroad was completed, the harbour of 
Barcelona, which at Westfield, N. Y., was distant from it only 
a mile, was abandoned, and the Portland light was not needed. 
The gas was wasted on the desert air. Last summer Addison 
Crosby and D. H. Taylor, under the name of the Westfield Gas 
Company, having secured a title to the gas, brought it to the 
village of Westfield, a distance of one and a quarter miles. 

At the gas spring a pit was dug in the rock 5 ft. in depth and 
16 ft. in diameter to accommodate a gasometer of the same 
dimensions. From the top of this a main was laid to the West- 
field gasometer, which last has a capacity of 8000 cubic feet. 
From the first to the second gasholder there is a gradual ascent 
of 180 ft., and as the gas is lighter than air it travels up with- 
out any assistance from pumps. The pressure at the upper 
hoider 1s nine-tenths and at the spring one and a half tenths of 
an inch wat--r pressure. ‘The supply of gas is so abundant that 
early in the day the upper holder is filled, and is never ex- 
hausteu at night. The company have at command three times 
as much gas as they use, and they propose shortly to offer it for 
fuel as well as light. ‘The gas is in use all over the village, and 
in all there are 2000 burners. The villagers pay $4 per 1000 
cubie feet, a good remuneration for the enterprise of the gas 
proprietors. The stock of the company must be above par. 
The good people of Westfield ought to be happy and proud. 
They have one of the most prized luxuries of the cities without 
any nuisance or danger of gasworks. : 

Fredonia, a neigl:bouring village, has, had the prestige for 
about half a century of getting its light from natural gas, but 
it mus’ now yield the palm io Westfield. In fact Fredonia 
never deserved its great renown, for until within a few years 
the natural gas supplied Jess than a score of burners, and it 
was of poor quality. At the present time it depends mainly on 
its new coal gasworks, where a little natural gas is mixed with a 
large percentage of coal gas. The charge of the company for 
the mixed gases is $6 per 1000 cubic feet. The Westfie 
natural gas in said to be richer than the gas of cities in about 
the ratio of three to two.—Scientific American. 
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IRON AND STEEL IN THE PARIS 
EXHIBITION.—No. ITI. 


ANONYME DES FORGES DE 
ET COMMENTRY. 

- Tue joint-stock company bearing the above title 
are the owners of one of the most extensive and im- 
portant iron and steel works in France. Their mining 
property, consisting of coal and ironstone mines, is 
spread over a large area, one ‘part being situated in 
Burgogne, in the vicinity of Chatillon, and the other 
at Commentry. Tach of these properties has its own 
coal mines, blast-furnaces, and forges, yet both groups 
are combined as one large establishment under the 
same central administration. The total annual pro- 
duction of this company, taking the average of the 
last four years, is between 300,000 and 350,000 tons 
of coal and coke and from 65,000 to 72,000 tons of 
iron, of which latter quantity about one-fifth is char- 
coal iron, and applied to the manufacture of wire, 
galvanised iron, and other similar material produced 
by the works of this company, while the rest is worked 
up into merchant bars, rails, plates, and other usual pro- 
ducts, besidesarmour plates, Bessemer steel, heavy forg- 
ings, andthe heaviest rolled sections produced anywhere. 
The number of workmen and officials employed in the 
different establishments. belonging to the company is 
9000, of which 2110 men are at work in the coal 
mines, and about 4000 are employed in and about the 
different ironstone mines in the transport of ore, pro- 
duction of charcoal, and other preliminary operations, 
the rest being at work at the coking-ovens and blast- 
furnaces, and in the forges, rolling-mills, and enginecr- 
ing workshops. To this number of workmen corre- 
sponds a total population of 23,000 souls directly de- 
pendent upon the industry of this one establishment, 
and the average production of iron at the works of 
this poweful company comes up to about one-twelfth 
of the total production of tron in France. ‘lhe 
articles of iron manufacture exhibited by this company 
are contained in a special building at the left of the 
main entrance, near the Pont de Jéna. The building 
itself is a wrought-iron structure covered with corru- 
gated iron manufactured by the exhibitors. ‘The 
principal point in view in forming the collection within 
this house was apparently to illustrate the great variety of 
the productions, and the extraordinary facilities for the 
manufacture of very large sizes and unusual sections in 
their rolling-mills and forges. ‘Two beams of I-section 
3 ft. 74 in. high and 11? in. wide ; one ofa length of 12 ft. 
4in., the other 13 ft. 3 in. long, and bent, after having 
left the rolls, to a curve of 165 ft. radius, the curve 
being in the plane of the web. 
There are two other beams of 
Z-iron, forming the longitudinal 
railings of the stands at both sides 
of the house; but, owing to their 
great length, they are bent round 
at both ends. One of these beams 
is 95 ft. long, 83 in. deep; and the 
other has a total length of 110 ft., 
~ and projects a great distance out of 
' the house, through a hole made in 
the wall for this purpose, as even 
in its curved and bent state it is 
considerably longer than the build- 
ing. ‘The height, of. this beam is also 
8fin. There is another -iron, 
20 in. high and 32 ft. 10 in. long, 
weighing 3175 lb. ; and, ‘perhaps, 
one still more remarkable specimen of rolling, viz., an 
angle-iron 3 in. by 3 in., 137 ft. 9 in. long, and weighing 
9441b., bent into a rectangular figure so as to form a 
kind of frame for other articles disposed ina group 
at one of the side walls of the house. There are 
also two armour plates—one exhibited in its rough 
state as left by the rolling-mill, the other finished, and 
after having been fired at at Vincennes. ‘The former 
late is 15 ft. long, 3 ft. wide, and 8in. thick; the 
atter is 6 ft. 7 in. in length, 2 ft. 74 in. in width, and 
is 6in. thick. Compared with these specimens of 
great thickness, another iron plate, 9ft. 10in. long, 
3 ft. 3 im. wide, and 0.0047 in., or less than the th in., 
in thickness, and weighing 6 Ib. 10 oz., shows the other 
extreme of this wide range given by the plant and 
machinery in operation at the rolling-mills of this 
company. A model of one of their modern rolling- 
mills, called a “ differential” mill, and allowing of roll. 
ing varying widths of plate with the same pair of 
rolls, is also exhibited. As specimens of. wire-rolling, 
we find one piece of 0.27 in. in diameter, a quarter of 
a’mile long, and 275lb. in weight. A roll of gal- 
vanised telegraph wire, No. 21, with a total length of 
836 yards, represents this class of work, and a great 
quantity of different sections of merchant iron, frac- 
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tures, and samples of cold and hot bent articles 

twisted, Bessemer. steel rails, and other specimens 

more usually met with in exhibitions of this kind, com- 

plete this important and interesting collection. 
Messns. Petin, Gaupet, aANnp Co. 

This firm occupies a special building, similar to that 
of the Forges de Chatillon. et, Commentry, and placed 
| opposite the latter at the right-hand side of the Grande 
| Porte. Of the geographical situation, the manufac- 
| turing power and exteni of these works, we have given 
some details in our former volumes. ‘The present ex- 
hibition fully justifies the expectations raised by the 
celebrity of this firm, and although their display is not 
yet quite completed, it already presents one of the most 
important points in the present Exhibition. As every 
French manufacturer claims some distinct “ spécialité” 
for whiclr he'is more particularly known, we must give 
Messrs. Petin, Gaudet, and Co. credit for this, that 
their speciality is a high quality.of products from care- 
fully selected raw materials, with an extensive and 
very modern oa The best qualities of iron ore 
employed in the blast furnaces is obtained from the 
Isle of Sardinia, where this firm has an extensive mining 
property. A specimen ‘of the magnetic ore from St. 
Léon,'in Sardinia, is exhibited. It is a large solid 
block, containing 62 per cent. of iron. Its high mag- 
netic property is illustrated by one piece being covered 
with iron filings, nails, serews, aud other articles, which 
remain attached to it by magnetic foree. The analysis 
of this ore is given as follows.: ; 





Protoxide of iron ... : 24.00 
Peroxide of iron °... aoe 7 62.00 
Oxide of manganese ons 0.80 
Sulphur... oss a9 0.20 
Phosphorus wad sis nil. 

Silica anh 13.00 


Traces of lime and magnesia. 


From this composition it will be seen how admirably 
this ore is. adapted forthe production of steel, and 
particularly how suitable the pig-iron made from it 
must be, for the Bessemer process., ‘This ore is,smelted 
with charcoal; but we understand that it is also mixed 
with other ores in the manufacture of the best kinds of 
coke iron. There are fine specimens of coal, coke, and 
different kinds of pig-iron, including some spiegel- 
eisen produced by the furnaces of Messrs. Petin, 
Gaudet, and Co., as illustrations of the next stage of 
iron manufacture. ‘lhe production of Bessemer steel 
is represented by an ingot of 25 tons broken in two, 
and showing the fracture of each half, which is covered 
with glass, and has a mirror placed over it at an 
angle. ‘This saves visitors the trouble of mounting 
some scaffolding in order to inspect the fractured 
surface, as the whole is clearly visible in the inclined 
mirror from below. The block is perfectly sound 
throughout, and has the very large grain peculiar to 
soft steel cast in large masses. lts outer surface 
appears somewhat rough, as usual with blocks of very 
soft steel, but the irregularities of the surface do not 
reach beyond a very thin depth of skin. Of hammered 
and rolled articles of Bessemer steel, we find some rails 
of different sections and good length, particularly one 
bridge rail of 25 ft. long, a great variety of weldless 
tyres, locomotive crank axles, and other railway 
material, besides a large marine erank-shaft for. the 
Messageries Impériales, about 18 in, in diameter and 
7 tons in weight. ‘The manufacture of crucible steel 
is carried on to a considerable extent at the works of 
Messrs. Petin, Gaudet, and Co., in addition to the Bes- 
semer process, to which it forms a very suitable com- 
plement. Some very fine samples of tool steel are 
shown in fractures, as the products of the stecl-melling 
erucible, There are also some steel castings, both in 
the rough and in the finished state, viz., a conical wheel 
and a very fine cast-steel pinion about 2ft. 6 in. 
diameter, and perhaps 18 in. width of teeth. A frac- 
tured cast-steel gun, of 7}in. bore, is shown 
under a glass case, and it exhibits an excellent and 
very uniform grain. One of the largest steel guns 
made in France has been produced by Messrs. Petin, 
Gaudet, and Co., for the imperial navy, and forms part 
of their interesting collection. It has a bore of 94 in., 
and weighs 16 tons. It is apparently formed of a 
central tube, with three superposed rings of steel, and 
is constructed as a breech-loader. As a specimen of 
steel manufacture, it looks very fine in every respect ; 
but with regard to its merits as a piece of ordnance 
we shall require further information before. we ean 
express an opinion. The same may be said of a great 
number of projectiles of very different forms, which 
are exhibited by the same manufacturing establish- 
ment. ‘There are some pointed in the manner of 
Major Palliser’s chilled shot, with a remarkably sharp- 
pointed front, others of more usual form, cylindrical 
flat-fronted ; also some spherical shot of steel. In the 








branch of small arms manufacture, Messrs. Petin, 
Gaudet, and Co, have a great reputation in France for 
their weldless steel barrels. A collection of. these 
articles is exhibited, some. after having withstood a 
test. nearly three times as. great as that prescribed by 
the Freneh Government for the military rifle barrels. 
We understand that Messrs. Petin, Gaudet and Co. are 
in treaty with Messrs. Deakin and Johnson, of Bilston, 
for a license under the French patent of the latter 
firm, so.as to produce punched steel barrels by that 
well-known process. Passing from the stecl manufaec- 
ture, as represented by the above-named and many 
other less striking specimens, to the objects of wrought, 
iron exhibited by Messrs. Petin, Gaudet and Co., we 
find a similar selection of 3 girders to that: shown by 
the Forges de Chatillon et Commentry ; and although 
the dimensions in each particular class do not come 
up tothe extraordinary sizes of the last-named esta- 
blishment, they are not very far behind. We find a 
Tiron 3ft. 3fin. in height, 31 ft. 10} in. in length, 
and of a total weight of 5512 lb.; another of 104 ft. in 
length, 1lin. high, and weighing 2977 lb., and many 
other of similar dimensions; also one bent after roll- 
ing, 27$in. high, 41 ft. 6in. long, weighing 5171 lb. 
The flanges of these beams are not of unusual depth. 
The sections are exhibited in a well-arranged group in 
front of the wall covered with these beams. As 
specimens of iron plate manufacture, for which this 
firm has gained celebrity even in England and America, 
we finda plate 14 ft. 10in. long by 4 ft. wide, of a 
thickness of l1Zin. Its weight is nearly 10 tons. 
There is a considerable number of other plates, show- 
ing the effect produced upon them by shot; also a very 
interesting specimen, viz., an armour plate broken 
through, in order to show the Jamination and grain 
throughout itsentire thickness. An article well worth 
naming is a rolled engine-beam made for the Com- 
pagnie Transatlantique. It is 36 ft. long, 5 ft. 11 in. 
wide in the centre, tapering towards both ends, and of 
a thickness of 24in. throughout. ‘The weight of this 
beam is 8 tons. We have selected only some of the 
most striking articles exhibited by Messrs. Petin, 
Gaudet, and Co. There are others to which we may 
have a future opportunity of referring, and there are 
many others which will in an equal degree illustrate 
the great power of production of this firm, and the 
recent rapid progress of iron manufacture in France, 
without, at the same time, being so far out of the 
limits of generally known practice as to be suitable for 
special description. 


MINCING-MACHINE. 

In describing the more important machines which 
are to be found in the French Exhibition, we must not 
altogether omit an occasional passing notice of those 
which are intended to meet the minor wants of man- 
kind, such, for instance, as the preparation of food and 
other economical purposes; accordingly, we have 
selected for the present occasion a large mincing- 
machine, which appears to oes some features of 
novelty, besides bem suitably adapted for the objects 
for which it is intended. This is exhibited by a M. 
Tussaud, of Paris; and although the large machine we 
now describe is intended to be worked by steam or 
other power, we observed others of a similar con- 
struction, only of smaller dimensions, to be worked 
by hand. ; 2S 

Resting on the top of a cast-iron table,“on which it 
revolves by means of a central pivot, is an iron bowl 
2 ft. Gin. in diameter; round its bottom outside is 
fixed a worm wheel, and its centre rises up in a trun- 
cated cone, making its inside shape resemble very 
much the basin of a fountain. Through this cone 
passes the point of a fixed pivot on which it. revolves, 
and to it is bolted a steel baffler, which fits to the 
shape of the bowl, and remains fixed whilst the bowl 
itself revolves. Over the bowl, and covering 
about one-half of its top surface, is an iron 
cover supported by four turned columns rising from 
the lower table, and with a circular opening exactly 
over the centre of the bowl, through which the 
materials to be minced are fed to the machine. Under 
this are passed two iron shafts. running parallel to one 
another on either side of the bowl, to which are at- 
tached: broad steel cutters, or knives, two on each 
shaft, with means of adjustment to make their depth 
of cutting greater or less, and which pass through 
thin slits in. the iron cover, by which means any meat, 
or other matter being minced, that may adhere to the 
knives is scraped off as they ascend, and cast down 
again into the bowl. On one side of the framework 
of the table is a small steam cylinder by which the 
machine may be driven, and on the gn side of 
the table, and keyed to the crank-shaft, are a couple 
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of pulleys, by means of which motion may be imparted 
by means of a strap from any other power. On the 
crank-shaft is a worm which gears into the worm-wheel 
on the bowl, to which it imparts a slow rotatory 
motion, and, at the same time, a system of pinions 
give a quicker motion to the cutters, which work 
close up against one side of the baffling bar. - It will 
then be seen, that by the revolution of the bowl all 
the contents are brought in turn under the knives, 
whose cutting action against the baffler resembles very 
much the action of a chaff-cutting machine. One 
thing is wanted to perfect this machine, and that is 
some method of drawing off the particles when suffi- 
ciently minced, whereas, at present, all the contents of 
one feed must remain in until all has been sufficiently 
minced, when the whole charge must be withdrawn, 
and a fresh charge put in. 


WALKER’S BALANCED SLIDE-VALVES. 

We have on several occasions illustrated and described various 
schemes for reducing the friction of slide-valves, and, in addition 
to the examples already given, we now publish engravings show- 
ing a system of balancing valves invented and patented by Mr. 
Edward R. Walker, of the Fenton Foundry, Stoke-on-Trent, and 
which has already been extensively applied. It has the merit of 
being readily fitted to the ordinary forms of slide-valves without 
any radical alteration of patterns. A thin disc of metal, X, is fixed 
across a hole in the valve-chest cover, or across a short pipe 
bolted to it, and a rod, D, extends from the disc to the back of 
the valve, C, and connects them together. Of course the pres- 
sure of the steam in the steam-chest is exerted against both 
the inside of the disc and the back of the valve, and it will be 
seen that the area of this disc may be so proportioned that suffi- 
cient tension is exerted through the rod, B, to balance as closely 
amey be desired the pressure of the steam on the back of the 
valve. 

The engravings given show methods of carrying out this 
principle in practice. Figs. 1 and 2 show an ordinary valve work- 
ing on a plane surface. Of course, when the valve moves away 
from the middle of its travel, the rod, D, is inclined to the face 
and draws the disc, X, inward. At first sight, this appears a 
great objection, but when the short distance valves usually 
travel is considered the case is altered. If we square the travel 
of the valve in inches, the product gives the length of a coupling 
rod which will deflect the disc 4th of an inch. This rule is 
derived from that which gives* versed sine = ae hord? ; it be- 

8 X radius 

ing readily seen that when chord* and radius are made equal, 
versed sine=%. Seeing that the versed sine varies as the 
square of the chord and directly as the radius, we can ascer- 
tain almost without figures the amount of the deflection of the 
dise under different circumstances. If a valve travels 4in., a 
coupling-rod 16 in. long gives us 3th of an inch movement, one 
32 in. long ,sth ofan inch deflection, and so on, 

Figs. 3 and 4 shows a port face bored out to a cylindrical form, 
and having a valve turned to fit. The shaft on which the levers 
for moving the valve to and fro are fastened forms the centre of 
the circle of which the port face is a segment, and the links 
for transmitting the tension from the disc to the valve are 
made of two plates, with holes cut out to allow the valve to 
move about the shaft. The attachment from the eccentric 
rods or link motion to the shaft is direct and] simple. By noti- 
cing the position of the centres of the shaft and the links in 
Fig. 3, it will be seen that whereas in Fig. 1 the valve, when 
at the end of its travel, draws the disc inwards, in Fig. 3 the 
reverse is the case, the dise being pressed outwards at each end 
of the stroke of the valve. Some of Mr. Walker’s valves are 
somewhat similar to Mr. Wilscn’s, which we illustrated a few 
wecks since. The valve is open through, and slides between the 
ports and a back plate; but this plate, instead of being rigidly 
carried from the port face, is slung from the disc, and is pre- 
vented from moving sideways by stops or screws. 

The flat bar of spring steel, F, shown in Figs. 1 and 2, with a 
continuation of the attachment of the rod passing through it, 
gives the power of varying the pull of the disc, if the tension is 
too great or otherwise, but it is not necessary, as by either 
making the washer in the centre of the disc larger or smaller, 
or by enlarging or contracting the ring which hvlds it down, 
the same result is arrived at. The screw and lock nuts, E, are 
for the purpose of taking up the wear of the pins. ‘These 
pins are made with ample surfaces, and fitted very loosely, so 
that if water find its way into the cylinder it can easily escape. 
It is almost impossible to break down an engine fitted thus, as 
the disc is always pulling at the valve, and any excess of back 
pressure raises it from the face. 

This valve was, as we have said, invented by Mr. E. R. 
Walker, of Fenton Foundry, Stoke-on-Trent, and it was planned 
while he was manager for the Haigh Foundry Company, of 
Wigan. His attention was called to the subject, first by attempts 
made by Mr. Gooch to relieve the valves of locomotives ‘on the 
then Eastern Counties Railway which came under his notice, 
and still more powerfully when the necessity arose for 
one man’s strength being sufficient to work and reverse 
the valves of engines having cylinders 30 in. or 40. in. 
diameter, with high-pressure steam acting on their surfaces, 
as made by the Haigh Foundry Company. His first balanced 
valve was fitted to an old winding engine, with a 30 in. cylinder, 
now belonging to the Wigan Coal and Iron Company. The 
valve had ggg a balance piston similar to the one lucidly 
described by Mr. Bourne in his “Catechism of the Steam 
Engine,” and made by him. This piston, which was of brass, 
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described by the link connecting the valve to the disc, that the 
rule given above may be taken as practically correct, 





the whole operation only occupy ( e I 
was in February, 1863, and the only repairs required since have 
been the replacing of the coupling-pins. 
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although well fitted, gave a great dea! of trouble by the leakage 
which took place, the cylinder becoming oval by the continual 
side pull of the coupling-rod, and by the dirt and grease accu- 
mulating round the piston and cylinder, so that when from any 
cause the valve was lifted further from the face than usual 
the piston stuck fast in the cylinder, the valve was kept off the 
face, and the engine became, of course, unmanageable. 


The new apparatus was bolted on to the top of the old cylin- 
er of the balance piston, the old coupling-rod being lengthened 
few inches and attached to the disc, and the adjustments made, 
ing two or three hours. This 


The engine has a loose eccentric without link motion, so that 


the valve has to be handled by the driver both at the starting 
and stopping, each time a load is drawn up the shaft. The 


umber of times this occurs reaches sometimes 1000 in 12 hours, 
nd the work is carried on night and day. An instance of this 


kind proves the durability of the discs and the effective charac- 
ter of the relief afforded. 


The engine-men have christened these balance discs “ easers.” 


The Haigh Foundry Company have since constantly used this 
plan, and Mr. Walker makes them himself, but the apparatus is 
so simple that he generally prefers engineers doing the work 
themselves, after deciding the proportions and giving a few 
written instructions. 
use on various descriptions of engines and steam-hainmers. As the 
lifting power of the discs depends upon the difference of pres- 
sure existing on their opposite sides, it is necessary in con- 
densing engines to place a small dome-shaped cover over the 
dise, and to connect the inside of the dome with the exhaust 


Upwards of 200 of the valves are now in 


; teks to the first figure of the engraving, a little con- 
sideration shows us that it is impossible by any means yet in- 
vented (except that of a mechanical fit—as in piston valves— 
and in the class made by Mr. Wilson, of Patricroft) to balance a 
slide valve absolutely in all positions. For instance, when a valve 
is in its middle position covering both steam ports, and no steam 
is in the cylinder, the pressure on the back, or rather the difference 
of pressure between the two sides, must be greater than when 
the valve uncovers one of the ports, for then the steam finds its 
way under the face and relieves a slight but appreciable portion 
of it. The pressure of steam, then, on a three-ported slide- 
valve is greater at the centre of its stroke than at the end, and 
the lifting power of the disc should be varied accordingly. This 
is not the case in Fig. 1, and the vaive is consequently not per- 
fectly balanced; but it is accomplished very closely in Fig. 3, 
where the dise is bulged out at the end of the valve’s travel, and 
consequently does not exert so great a tension on the rod. 


Mr. Walker informs us that he can show instances fitted with 


this arrangement where the engine-men do not take the trouble 
to close the throttie-valve while handling and reversing the 
engine, as while the valve is steam-tight it is quite easy to 
move, and the engine is more lively in its action, the pipes and 
valve case being charged with steam. 








Tue MALTA AND ALEXANDRIA CaBLE.—The fault in 


the Tripoli and Benghazi section of this cable, now repaired, is 
the first which has occurred since it was laid six or seven years 
ago. 





PATENTED BY MR. EDWARD R. WALKER, FENTON FOUNDRY, STOKE-ON-TRENT. 

















DOUBLE CARDING-ENGINE IN THE PARIS 
EXHIBITION. 


On the opposite page, we illustrate a machine exhibited in the 
Austrian department of the Paris Exhibition, which seems to be 
very favourably thought of in the cotton-spinning trade. M. 
Girardoni places two carding-cylinders, one on the top of the 
other, instead of putting them side by side, as has been the usual 
practice with double carding-engines. The first and obvious ad- 
vantage gained by this is economy of floor space in the mill; 
but there are other advantages obtained by this arrangement 
which are conducive to greater economy of manufacture. M. 
Girardoni places his workers and clearers, which are of the 
usual form, introduced by Messrs. Harrison, nearly around the 
entire circumference of his carding cylinder, there being only a 
very small interruption, and the s throngh which waste can 
be thrown off between the first and second carding being thereby 
reduced. 

The fleece is delivered from the first or “ breaking” cylinder 
to the second or “‘ finishing” cylinder, which is surrounded by 
a pair of rollers and breaker, and by six “ tanning” rollers. The 
daffer and comb are constructed in the usual way, and deliver 
the finished material to the coiler. The fly from the first 
cylinder falls into a box, and the combing from the second 
cylinder falls from the combs below the machine. 

In some trials made with this carding engine with Texas 
cotton, # production varying from 16 to 18]b. of cotton per 
hour was attained with a total waste of 4 to 44 percent. of the 
raw material used, fly, combing, and stripping included. 

We understand that Messrs. Walker and Hacking, of Bury, 
Lancashire, are about to introduce this carding-engine, and to 
make arrangements with the patentee for an exclusive license. 








IMPROVEMENT IN Pumps.—At the last meeting of the 
Franklin Institute, there was exhibited an improved form of 
pump, invented by Mr. Robert Cornelius, and very efficient in 
dealing with mingled compressible and incompressible fluids, 
such as the water and gus found in oil wells. The prominent 
feature in this plan is, that when the piston reaches the upper 
end of its stroke, it opens or exposes a communication between 
the spaces above and below it. If, therefore, gas has been 
drawn in from below, and there is water in the pipe above, the 
two exchange places by reason of their different densities, and 
the gas is driven out instead of cushioning under the piston and 
rendering its motion ineffective, as is otherwise the case, These 
pumps have been of great service in the oil wells, but their 
range of application is by no means restricted to this field. 

Dr. Livinastong.—Sir Roderick Murchison proposes that 
an expedition be sent out to ascertain whether Dr. Livingstone 
has really met the sad fate which is believed to have befallen 
him, or whether he be ry living. He proposes that the expe- 
dition be headed by E. D. Young, a gunner on board her 
Majesty’s yacht, Victoria and Albert, who, for two years, 
managed the Pioneer steam vessel, on the Zambesi. A number 
of adventurous spirits have already volunteered to go, and there 
will be many moré, we are sure, who will yet come forward. 

Frencu [Ronworks.—The coal pits, iron mines, and fur- 
naces at Decazeville are to be sold at auction in Paris on the 
llth of May. The upset price is 140,000/. 
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DOUBLE CARDING-ENGINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. GIRARDONI. 
(For Description, see opposite Page.) 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year; and the year 1866 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 1996, 10d.) W. E. Newton, of 66, Chancery- 
Jane, patents, as a communication from John Ericsson, 
of New York, a method of making heavy ordnance. 
Captain Ericsson proposes to form each guwof a 
central core bored out in the usual way, and pro- 
vided with an external collar at the rear end, this 
core being surrounded for a great part of its length 
by a number of rings or washers cut out of plate iron. 
These rings rest at the rear end against a thick ring 
which bears against the collar on the core, and they 
are pressed together by an annular nut screwed on the 
core in front of the rings. ‘Lhe trunnions are formed 
by projections left on some of the plate rings, and 
each trunnion thus consists of a number of lamine, 
these being held together by a ring shrunk in the 
outer end of each trunnion. 

(No. 2001, 1s.) Samuel Thompson Armstrong, of 
New York, patents machinery for cutting dovetail 
joints, the dovetail mortices and tenons being formed 
by spiral saw blades attached to revolving cutter blocks. 

(No. 2010, 8d.) Peter Murray, of Dundee, patents 
machinery for cutting the teeth of bevel wheels. ‘The 
teeth are shaped by a revolving cutter, but the various 
adjustments could not be described without reference 
to drawings. 

(No. 2011, 2s. 6d.) Caleb Pratt and Josiah Pratt, 
of Wilderness-row, patent arrangements of motive- 
power engines worked by compressed air combined 
with the vapour of water. The arrangements pro- 
posed would require the aid of drawings to deseribe 
them. 

(No. 2012, 10d.) William Harteliffe, junior, and 
Thomas Harteliffe Lee, of Salford, patent self-acting 
machinery for swaging and rivetting flat-linked 
chains, in which the rivetting is performed between a 
pair of cupped dics, of which the lower one is fixed to 
the frame of the machine, and the upper is held in 
guides, and is struck by a kind of tilt hammer. 

(No. 2024, 1s.) Jolin H. Johnson, of 47, Lincoln’s 
Inn-fields, patents as the agent of William Wright, of 
New York, an arrangement of machinery for crushing 
ores, &c., in which the stamp rods are coupled. direct 
to pistons working in steam cylinders arranged over- 
head. ‘The patent includes a peculiar arrangement for 
working the valves of the steam cylinders. 

(No. 2025, 4d.) John Hamilton, of Glasgow, pa- 
tents mixing finely broken and screened bituminous 
coal with heavy mineral oils and naphthaline, aud em- 
ploying the mixture for the production of illuminating 
gas by distillation in a retort in the usual way. We 
have some doubts whether this has not been antici- 
pated by previous patents. 

(No. 2036, 8d.) W. E. Newton, of 66, Chanecery- 
lane, patents, as the agent of Isaac Smith and William 
Harvey Haigh, of New York, some forms of adjustable 
chucks for lathes, &e. According to one arrangement 
proposed, the griping jaws slide longitudinally in in- 
ternal grooves formed in a conical chuck bedy, and 
they are approached to or withdrawn from each other 
by a danieed screw fixed to the mandril of the lathe, 
and which takes into threads formed on the inner side 
of the jaws. 

(No. 2052, 6d.) William R. Lake, of 8, South- 
ampton-buildings, patents, as the agent of Alexander 
John Baptiste de Morat, of Philadelphia, U.S., a form 
of telegraph cable having a number of tubular con- 
ductors arranged one outside the other, with insulating 
material between them. ‘These conductors are to be 
each formed of metallic bands wound spirally, and it 
is intended to employ them as separate wires. We 
fail to see the advantages of the arrangement. 

(No. 2058, 8d.) Lewis Edward Williams, of Peck- 
skill, U.S., patents forming explosive shells with cen- 
tral and radial chambers, each furnished with a separate 
charging aperture and fuse, the object being to obtain 
a series of successive explosions. It is intended that 
the first explosion should divide the shell into sections, 
which should afterwards explode separately. 

(No, 2064.) John Edwin Keirby, of Manchester, 
patents making steam packing by braiding or weaving 
strips of india-rubber around a central wire, and then 
coating them with hemp or other fibrous material, 
saturated with red lead. 

(No. 2070, 10d.) Robert Leigh, of the Douglas 
Forge, Wigan, patents a tilt hammer made like the 
stampers commouly used for crushing ores; the hammer- 
head being attached to the lower end of. @ bar whieh 
works vertically in suitable guides, and which is lifted 


by the teeth of a cam fixed on a shaft carrying a fly- 
wheel. We much doubt if there is anything new in 
this. 

(No. 2072,. 4d.) Désiré Marchal, of Brussels, 
patents a method of effecting the consumption of 
smoke by admitting into boiler or other furnaces, by 
lateral openings, streams of hot air or steam which 
have been previously carburetted. Each stream of air 
or steam is to pass through very fine wire gauze, so 
that it is separated into finely divided currents, and 
the carburisation is to be effected in any convenient 
manner, as, for instance, by passing the currents on 
their way to the furnace through reservoirs containing 
petroleum oils or other volatile hydrocarbons. 

No. 2078, 1s. 10d.) Robert Wilson, of Patricroft, 
and William Martin, jun., of Dundee, patent driving 
the upper and. under revolving cylinder of, roller 
calenders with tcothed wheels, so that the surfaces of 
the cylinders may have equal, motion. The patent 
also ineludes making the cloth rollers independent and 
removable when the web is finished; driving the 
roller on whieh the cloth is wound direct, instead of 
allowing to be driven by frictional contact with another 
roller ; providing gearing for winding the cloth on the 
cloth roller, which is independent of the gearing for 
driving the machine whilst mangling ; and a method 
of so winding the cloth on the cloth rollers, that 
injury to the silvages is avoided. 

(No. 2079, 10d.) Richard Bagley, of Birmingham, 
patents a form of three-die stock for screwing bolts, in 
which the dies are secured in the stocks by ribs on their 
sides fitting into grooves in the stock, instead of by 
plates placed over their surfaces as usual. 

(No. 2086, 10d.) John Beeby Edmondson and 
James Carson, of Manchester, patent arrangements 
for inking the type of railway-ticket dating-machines. 
According to this plan, the usual swing frame, when 
regainivg its normal position when a ticket which has 
been dated is withdrawn, is made to bring an inking- 
pad against the face of the type, tlis pad being with- 
drawn out of the way when another ticket is inserted. 

(No. 2087, 1s. 6d.) Stephen Alley, of Dundee, patents 
improvements in the constructive details of radial 
and other drilling-machines. In the radial machines 
the jib is made in one picce with a cyliudrical pillar, 
which is capable of being shifted vertically im a 
cylindrical socket cast on the bed-plate. In another 
form, one or more saddles or slides carrying drill- 
spindles are mounted on a cylindrical cross-bar, sup- 
ported at each end, the gearing being so arranged that 
the drills can be set to work at any angle. 

(No. 2091, 2s.) Edward William de Rusett, of 
Lewisham, and Richard Farrell Dale, of Shoe-lane, 
patent pumps, in the chambers of which they propose 
to produce a vacuum by the condensation of steam, 
the liquid which enters by the suction valves, to fill up 
this vacuum, acting upon floats and opening valves 
which admit a further supply of steam, which drives 
out the liquid through suitable valves. This plan is 
scarcely original, and we think we need not mention 
its obvious defects. The patent also includes the ap- 
plication of the streams of water produced by the 
above pumps for the propulsion of vessels. 

(No. 2092, 1s. 2d.) William Brookes, of 62, 
Chancery-lane, patents, as the agent of James W. 
Maloy, of Boston, U.S., machinery for cutting, grind- 
ing, and finishing marble, &c., in which the cutting is 
performed by a revolving tool or tools, whilst the 
material to be acted upon is carried on a table which 
is susceptible of two motions, one tangential to the 
circle described by the tool, and the other at right 
angles to the first. Other details of construction are 
included, which could scarcely be described without the 
aid of drawings. 

(No, 2101, 4d.) John Cameron, of Barrow-in- 
Furness, patents methods of removing sulphur and 
silicium from iron to be employed in the Bessemer pro- 
cess. Mr. Cameron forms a. flux of three parts of 
lime, one part of common salt, and (unless the flux is 
to be used in a blast furnace) three-quarters of a part 
of chareoal, or coal-dust as free as possible from in- 
jurious impurities. ‘To the above ingredients are added 
one-fifth of the whole of brown hematite iron ore, and 
sometimes two parts of fluor ‘spar. About from one- 
half to two-thirds of the flux to be used is placed on 
the hearth of the reverberatory furnace in which the 
pig iron is melted, and the remainder is partly added 
with the pig iron and partly placed onthe top of the 
latter. The flux is also placed in the converters and 
sprinkled over the runners, and. is used as a wash for 
the ingot moulds, and for the pot’in which the melted 
metal is received from the converters. Mr. Cameron 
also patents melting the ordinary iron-and spiegel-eisen 
used in the Bessemer process in a single furnace, in- 








stead of separately, the ordinary iron being melted 
first, and the spiegel-eisen being added about fifteen or 
twenty minutes before the metal is tapped. In ope- 
rating upon the common classes of pig iron, such 
as numbers 2, 3, or 4, about 4 ewt. of the flux 
are to be used to every 5 tons of iron; but with the 
better classes of iron, or such as are more grey, this 
quantity may be reduced, iron containing small 
quantities of impurities only requiring 2 ewt. of flux 
per 5 tons of metal. In melting spiegel-eisen, Mr. 
Cameron uses 60 |b. of flux per ton of metal. The 
wash for the ingot moulds is composed of 10 lb. of flux 
in 2 gallons of water, and that for the vessel into which 
the metal is poured from the converter, of 10 1b. of 
flux to 1 gallon of water. 

(No. 2104, 8d.) William Clark, of 53, Chancery-lane, 
patents, as the agent of William Lyman Wetmore and 
Nicholas David Le Pelley, of Cleveland, U.S., a form 
of rudder having two or more blades arranged parallel 
to each other at a short distance apart, the water being 
admitted to act on all the surfaces of the blades by 
openings formed in them adjoining the rudder-post. 

(No. 2108,8d.) William Smith, of Kettering, patents 
the application to the wheels of reaping-machines of 
adjustable scrapers for removing the dirt which sticks 
to the peripheries when such machines are working 
over wet lands, these scrapers being so arranged that 
the dirt is thrown clear of the working parts of the 
machines. 

(No. 2111, 10d.) John Holly, of Regent-street 
north, Blackwall, patents a form of continuous railway 
brake. According to this plan, each vehicle to which 
a brake is to be applied is fitted with a pair of trans- 
verse shafts supported by links from the framing, and 
each carrying a pair of friction wheels, which can be 
brought in contact with the wheels of the vehicle. 
Kach of the shafts just mentioned has a chain wound 
on it, the end of this chain being attached to a trans- 
verse stay connecting a pair of brake blocks applied to 
the opposite side of the same pair of carrying wheels 
at the friction wheels. Thus, when the friction wheels 
are pressed against the wheels of the vehicle, the chain 
is wound on the shaft carrying the former, and the 
brake blocks pulled into contact with the carrying 
wheels. The friction wheels are pressed against the 
wheels of the vehicle by means of links which connect 
their shafts to arms on a transverse rocking-shaft 
placed between them, this rocking-shaft also having 
another arm projecting from it horizontally, and carry- 
ing a chain pulley at its outerend. A chain extending 
throughout the train, and capable of being tightened 
by arrangements provided for the purpose in the 
guard’s van or on the engine, passes over a pulley on 
the frame of the vehicle, then down under the pulley 
on the arm of the rocking-shaft, and then over another 
pulley fixed to the frame, so that when the chain is 
tightened, the arm of the rocking-shaft is raised, and 
the friction wheels forced against the wheels of the 
vehicle. When the chain is slackened, the friction 
wheels and brake blocks are removed from contact with 
the carrying wheels by balance-weights. The arrange- 
ment, it will be seen, somewhat resembles tliat of 
Clark’s brake now in use on the North London and 
other lines, but the chain extending through the train, 
instead of being employed to apply the brake blocks 
directly, merely brings into contact with the wheels 
the friction wheels by the action of which the brake 
blocks are applied. 

(No. 2119, 1s..2d.) W. Clark, of 53, Chancery-lane, 

yatents, as the agent of Christopher de Graff Baker, 
aa Harlan, and Joseph Bell, of Wheeling, U.S., 
improvements in puddling furnaces. This patent in- 
cludes a number of details of construction and arrange- 
ment. Amongst others, the furnace is built entirely 
above ground; the edges of the bed are raised, and 
the height ofthe “ chill” correspondingly reduced ; the 
chills are flared outwardly, and are provided with 
channels for the circulation of water; the exit flue is 
contracted at the end next the furnace ; and the furnace 
is so placed with relation to the stack flue, that the 
flame is directed equally over the charge of metal. 








FREE TRADE IN LABOUR. 

A CENTRAL Defence Association of Master Engineers, Mill- 
wrights, Machine-makers, and Ironfounders has been formed, 
of which Mr. John Robinson, of Messrs Sharp, Stewart and Co.’s, 
of Manchester, ischairman. A circular has been issued to the 
masters in these trades, containing a statement of the present re- 
strictions of the trades unions, with a summary of their evils, and 
inviting evidence upon these points, with a view to its being laid 
before the Royal Commission now sitting. The following are 
the points submitted, and upon which discussion is invited : 

In discussing the action and results of trades unions, the 
employers desire to recognise and adopt the following principles: 

1. Free Tradein Labour.—Every workman has the right to 
sell, and eyery employer to purchase, his labour on such terms as 
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they mutually agree upon. Labour should form ro exception 
to the law of free trade, which is sufficient to raise the price of 
all other commodities. 

2. “The high or low rate of wages dépeids not upon the 
rie of provisions, but on the demand and supply of labour. 
When many labourers ure looking out for wors wages will fall, 

and they will rise when mary employers are looking out for 
labourers.” 

3. That all combinations, whether of workmen to force up, 
or of employers to keep down, the price of labour, are injurious 
and should cease, because they interfere with the natural price 
of the production of labour. 

Labour as it should be. 

If these principles be correct and were carried out, then it 
follows that every workman would be at liberty: 

1. To work without joining any combination or union, for 
such rate of wages as the demand for his lavour at the time 
enabled him to obtain from an employer. 

2. To work any number of hours which his desires or neces- 
sities led him to undertake. 

3. To work at any kind of employment, within reach of his 
skill and experience, which was at the time in greatest demand, 
although diftering from his own particular branch of trade. 

4. To work * piece ” or contract work, and by so doing in- 
crease, in proportion to his skill and industry, his weekly earn- 
ings, and share with his employer the profits of his labour. 

5. To embrace any opportunity for improving his individual 
position, or of obtaining increased remuneration for his services. 

The result of all this would be: 

6. That each workman would find his own level. The skilful 
and industrious would merit and receive his just reward, whilst 
the incompetent and idle would be left in the rear. A greater 
amount of work would be done in the same time and at less 
cost, and thus the wealth and prosperity of the country be 

reatly increased. 
. ’ Labour as it is. 

The working of trades unions has brought about results the 
reverse of the above, for by their rules neither employer nor 
workman can be free agents; and the following restrictions are 
imposed ; . 

1. The artisan may not work without joining his trades union, 
and if he attempt to do so he is liable to constant annoyance 
and intimidation, not unfrequently ending in personal violence. 

2. He may not work for such payment as the state of his 
trade would naturally render current at the time; but the rate 

of his wages is fixed by an irresponsible council or coinmittee ot 
his union. 

3. By the rules of the unions all men in the same trade are 
to be paid alike; therefore, as the employer is not allowed to 
pay less to the inferior workman, be cannot afford to give more 
than the standard wages to the superior workman. 

4. The artisan is not allowed to undertake “ piece” or contract 
work, lest by extra exertion he shvuld accomplish too much in 
a given time, and so “make work scarce.” : 

5. He may not, although willing, work “ overtime,” or more 
than a st]pulated number of hours, without bur jensoine restric- 
tions, for tear of the like result. 

6. He may not turn his hand, however skilful, to any branch 
of trade other than that to which he has served his apprentice- 
ship, or of which he stands as a registered meimber on the vooks 
of his union. : 

7. The numb r of apprentices allowed to work in ary esta- 
blishment is restricted by the unions, lest employers, by bringing 
up too many to the trade, should lessen the rate of wages. 

8. Any manager or foreman who, by strict discipline or other- 
wise, may render himself objectionable to the union, is at all 
times liable to be driven from his situation by a strike of the 
men. 

9. The interference of the unions tends to prevent a good 
understanding, and frequently gives rise to disputes between 
employers and thcir workpeople, often ending in strikes ; whereas, 
if left to themselv.s, such differences would seldom arise, or it 
they did take place, would generally be amicably settled. 

Results. ; 

The results of the foregoing restrictions are disastrous alike 
to the artisan, the employer, and the country. 

First, TO THE ARTISAN; for so long as he follows manual 
labour and is a member of the ‘Trades Union, he is not free in- 
dividually to embrace any opportunity of increased r. munera- 
tion; though better educated, more skilful or more industrious 
than his fellow, he cannot rise above others of his class—the 

uniform rate of wages aud prohibition of piecework remove all 
stimuius to exertion—aud tue man loses self-respect, and be- 
comes demoralised. f : 

SkcONDLY, TO THE EmpLoyer.—For the number of appren- 
tices being restricied, he is not free to select his own men; the 
amount of work to be performed, and the remuneration to be 
paid, are not regulated by competition, but are dictated by the 
Executive of the Unions. ‘lhe use of machinery is frequeutly 
prohibited, or where a iarge sum has been invested in it, 1t may 

at any time become unproductive by a sudden strike of the 
operatives. ‘The employer is tous prevented from calculating 
with certainty the cost of his productions, is liable for broken 
contracts, and subject to most serious losses. 

TMiRDLY, ‘To THE Countny.—For what is a loss to the 
artisan and to his einployer cannot but be a loss to the country. 
The skill and industry of the workmen are not fully developed; 
the energy of the employer is crippled, and his capital not em- 
ployed to the greatest advantage. Lhe cost of his commodities is 
thus increased without any equivalent, and the British manu- 
facturer finds himself unable to compete with the productions of 
other countries whose labour is free, and whose trade is carried 
on under less oppressive restrictions. 

The above views were unanimously approved by the gentle- 
men present at a meeting of the executive committee, held in 
Manchester, on Tuesday, April 9th, L867. : 

Joun Kortson, Chairman. 


? 


Tue NavAu Arrack at Doyier.—Un the occasion of the 
great review at Dover on Moncay last, the guns in and around 
Dover Castle tired 4000 rounds at the fleet approaching the 
town, several of the guns being 473 ft. above the sea. ‘The fleet 
fired about the same number of shot inreturn. Altogether 
about 100 guns were engaged for two hours. 





THE AMALGAMATED ENGINEERS. 


Tue evidence given before the Royal Commission on 
Trades Unions; by Mr. William Allan, the Secretary of the 
Society of Amalgamated. Engineers, the first part of whose 
evidence was given inj the last number of ENGINEERING, 
was resumed before Sir William Erle (chairman), Lord 
Elcho, M.P., Sir E. W,.Head, K.C.B., Sir D. Gooch, M.P., 
Mr. H. Merivale, C.B,°Mr. J. Booth, C.B., Mr. Roebuck, 
M.P., Mr. T. Hughes, M,P., Mr. F. Harrison, and Mr. W. 
Matthews. sad 

On this occasion the witness brought certain rules or 
by-laws to which he had referred in his previous evidence, 
and which he acknowledged were in effect secret, as they 
were not issued with, the rules, and were kept back, so that 
the public—that was to say, the non-society men—should 
not know them. . These rules imposed fines upon any mem- 
bers doing work by the piece, and refusing to share the 
surplus over the weekly waxes with the members upon the 
job, that was \to, say, he was forced to share the,profitg of his 
skill with the others under the penalty of a.fine of 10s, the 
first time, 20s, the second, and:exclusion the third... Members 
working under a,“‘ piece-master” had to insist upon having 
a share of such profits, and those who refused to leave such 
employment on the call of their branch, for not receiving 
such profits, over and above their wages, subjected them- 
selyes to the same. penalties. 
“If a workman, possessed of superior intelligence or. tact, in 
organising a contract, divides the proceeds among his fellow- 
men, there is no encouragement for him to proceed, in. that 
way, is there?” ‘To this the witness replied, ‘* Such a man 
as that, generally speaking, is rated at a higher rate of wages 
than the others, and, in addition to his rate of wages, or.the 
sharing the surplus, he generally receives something like 5 
or 10 per cent, for his management of the affair.” This 
“something like 5 or 10 per cent.,” however, is only:given. 
at the option of the other men, and, if they decline to allow 
it, the skilled manager of the job ‘must in that. case 
submit” to go without it. The society did not interfere 
with a man getting more wages than the average, but it 
assisted men in obtaining s rise—that, was to say,,a man 
might complain to his branch that he, had, not enough 
wages, and if the members, thought with him, they would 
sauction his leaving and having the “ out-of-work” ‘ dona- 
tion;” but if a man worked for less than he was thought 
entitled to, and was willing to continue working for this 
less sum, he stood “a very good chance of being excluded” 
from the society. Mr. Matthews asked, “ Even without 
working at a very reduced rate, if he’ were working below 
the recognised rate of working, the same would occur, would 
it not?” and the witness gave this answer: “* We would 
say, ‘ You must leave this shop.’ We would suppose a shop 
to be what we call a 36s. shop—that is to say, 363. a week. 
If a member goes and works there for 32s, and is not worth 
any more, then we say to him, ‘ Your better plan will be to 
leave this shop and go to one where you can only get that; 
but do not stay here for the purpose of giving encourage- 
ment to the employer to reduce the rate to 32s.’”. Another 
of the by-laws or secret rules was' the one prohibiting 
members from obtaining non-members a job without first 
obtaining the sanction of the officers of the branch ; and Mr. 
Matthews asked, ‘Supposing his brother came to him, 
would he be prohibited from recommending him?” and the 
witness answered, “ Decidedly; and it is quite proper, I 
should say, that he should” (be so prohibited). 

On the question of strikes, increase of wages, and decrease 
of working hours, the witness was examined at very great 
length. He said the advance in wealth and strength of the 
society had tended to make strikes in the trade less frequent 
than they were formerly, and there had been fewer trade 
disputes, with lock-outs and strikes, during the last fifteen 
years than during the preceding fifteen years. Now, when 
men had grievances, they waited upon their employers by 
deputations, and the council of the society gave advice. He 
said, “*1 should say that members generally are decidedly 
opposed to strikesy.and that the fact of our having a large 
accumulated fund;tends to encourage that feeling among 
them. They wish to conserve what they have got; as | 
have heard it put here, the man who has not got a shilling 
in his pocket has not much to be afraid of, but with a 
large fund such as we possess, we are led to be exceedingly 
careful not to expend it wastefully, and we believe that all 
strikes are a complete waste of money, not only in relation 
to the workmen; but also to the employers.” ‘The society, 
he said, have recommended that no strikes should take place 
in twenty cases in as many months in this trade. Wages 
had fluctuated little during the last ten or twelve yéars, but 
during the last year there has been an upward tendency. 
The society had certainly not maintained more than six 
strikes during the last ten years directly for the purpose of 
raising wages. The strikes which had occurred had prin- 
cipally arisen “from piece-work and the large number of 
boys employed,” and for “regulating the trade.” Mr, Roe- 
buck asked, ‘‘ Why should you prevent a master from em- 
ploying boys who can do thework ?” aud the witness re- 
plied, ‘“‘ We have a perfect right to say to him, ‘If you 
employ a certain number of boys beyond what we 
conceive to be the proper number, we will not work for 
you.” Mr. Roebuck.“ A. proper number means the 
number that you like?” Witness.—‘* What the men think 
right.” In reply to Mr. Harrison, the witness said the so- 
ciety men regulated their affairs without dependence upon 
the non-society men; but if the latter fell in with the so- 
ciety men’s views, ‘‘ well and good.” Occasionally the two 


Mr. Matthews said on this, 





classes held.a, meeting, and, generally speaking, if there was 
anything in the nature of a strike the non-society men left 
their employment as well as the society men. There was 
now a strike at Blackburn to resist a reduction of wages to 
the extent of 2s, a week. There had previously been a rise 
there in consequence of the briskness of trade; but now, 
trade being slack, the masters wanted to lower the wages. 
This evidence drew from Mr. Roebuck the remark, “ So 
you have one rule for yourself and another for your 
master ?” to which the witness rejoined, “We keep what 
we can get, as a general rule.” He knew that society men 
were refused employment at some places; but, he said, even 
if the great firm of John Brown and Co., of Sheftield, ad- 
vertised that they would have no society men in their place, 
he doubted the assumed fact that they had no society men 
in their employ. Mr. Matthews asked—‘ You set your 
face against competition in labour by the free admiss‘on of 
boys?” Witness.—‘ We endeavour to prevent an overplus 
of labour in our market by the admission of boys.” Mr. 
Matthews.—“ So that while keen competition is brought to 
bear on the operations of masters in every department of 
trade, the workmen contrive by this means to shut out the 
competition of labour?” Witness,—‘ No, I think it geve- 
rally regulates itself.” Mr. Matthews.—* But would not 
the effect of the unions be to interfere with that'self-regula- 
tion?” Witness.—“ Decidedly so, we do interfere as regards 
society men.” Mr.Roebuck.—“ And if any evil followed from 
that interference, the evil would fall upon the poor?” Wit- 
ness,—“ I do not know about whom it would fall on, that 
is a broad question.” Mr. Matthews.—* It would have the 
effect, at all events, of very materially restricting the re- 
sources from which the employers draw their supplies of 
labour?” Witness.—“ It is no doubt a restriction.” He 
added afterwards that the object in limiting apprentices was 
“to keep wages up; no question about it.” The witness 
allowed, as a rule, when the men wanted the hours of 
labour reduced they would not consent to the wages being 
proportionally lowered ; but the exception had taken place. 
Recurring to the question of strikes, he said persons who 
had nothing to do with the strikes were often thrown out of 
employment, and they had nothing from the funds but 
what was given in charity. The witness controverted the 
general view about the interest of employers and employed 
to work together. He said—“ I scarcely see how that can 
be while we are in a state of society which recognises the 
principle of buying in the cheapest and selling in the dearest 
market. It is their(the masters’) interest to get the labour 
done at as low a rate as they possibly can; and it is ours 
to get as high a rate of wages as possible, and you can 
never reconcile these two things.” He allowed that a strike 
had taken place against a foreman, under whom the men 
would not work. 

On the question of foreign work, the witness expressed 
no fear that continental manufactures would ever success- 
fully compete with the English, and he said—“I may just 
state that trades’ societies are being established in France 
and in Belgium rapidly, and they will have the tendency 
vf raising the wages, and thereby remove that fear of 
competition that our English friends are so much alarmed 
about.” 

Mr. Matthews asked—* Do you know anything of wages 
in France and: Belgium, as compared with England?” The 
witness. —“ Our members employed in France are getting 
from 2/. to 2/. 10s. per weck. The same class of men, in 
all probability, would be getting here 36s. per week.’’ Mr. 
Matthews.—‘* What do the ordinary French and Belgian 
workmen get? I wish to draw a distinction between the 
highly skilled workmen, which, I dare say, those are who 
go out from your society to work in France, and the ordi- 
nary. skilled workmen in Belgium and France?” Witness. 
—I do not know personally ; I only go from hearsay, 
but I am given to understand that it is from four to six 
francs per day.” Mr. Matthews.—‘ Is it not something 
like 30 per cent. below the wages of English workmen ?” 
Witness.—“ If they are getting five francs a day, it would 
be, say, 4s. 2d., against some 6s. here.” Mr. Matthews.— 
“Assuming the ordinary rate of wages to be 30 per 
cent, lower in France and Belgium than in this country, 
and that workmen improve in France and Belgium 
as they do here, what is to prevent work going from 
this country to France and Belgium?” Witness.— 
“T cannot answer that question as to what even- 
tually may turn up, but at the present time I see nothing 
to apprehend. I believe, in the first place, that the English - 
man does as much work in six days as the Frenchman can 
do in eight. Under the system on which they work there, 
men being allowed to smoke their cigars while at work and 
to enjoy themselves in that kiud of way, it is impossible for 
them to do the same quantity of work as they do in Eng- 
land.” Mr. Matthews.—*“ Is it not the fact that the manu- 
facture of locomotives and other engines has very much in- 
creased in France and Belgium in the last ten years?” 
Witness.—*“I believe it has. I do not think that France 
and Belgium will stand still in that respect or in any other. 
I believe nations will progress, because it is in the nature of 
things that they should.” ‘The witness also stated that the 
society received information as to work going on in different 
parts, and they used this information for the benefit of the 
members ; and after some other details had been given, the 
witness’s evidence closed. 





Tue SEvERN.—It appears from the report of the Severn 
Fisheries Association that that stream and its tributaries have 
a length of 668 miles. 
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EXPRESS PASSENGER LOCOMOTIVE AT THE PARIS EXHIBITION. 


CONSTRUCTED FOR THE EGYPTIAN STATE RAILWAYS, BY MESSRS. ROBERT STEPHENSON AND CO., ENGINEERS, NEWCASTLE-ON-TYNE. 


inl 


ie 
i|| 


ah 


G 


ith 





| 
| 








| 
| 





























| 


ii 








rn 


























ApRIL 26, 1867.] 


ENGINEERING. 


417 








THE AGAR TOWN COAL DEPOT. 
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AccorDING to the methods of unloading coal followed at most 
of our large railway coal dep6ts, a vast amount of useless labour 


is incurred, and the coal itself is to a great extent broken, and 
consequently reduced in value, by the shocks to which it is sub 
jected. Thus inthe case of the depét of the Great Northern 
Railway Company at King’s-cross, the coal discharged from the 
bottoms of the wagons falls, when the shoots are empty, 14 ft.; 
and, from the positions occupied by these shoots with respect to 
the road vans, it has again, in order to be loaded up in the latter, 
to be raised 6 ft. 6 in. by the men who carry the sacks from the 
shoots to the vans, whilst at the same time it is transported a 
considerable horizontal distance, sometimes over 40 ft. All this 
involves, as we have said, a great deal of useless labour, and 
even when the shoots are nearly full, and the fall of the coal 


from the trucks consequently much lessened, the percentage of 


breakage is very great, and causes a considerable loss of money 
value. Last year about 800,000 tons of coal were unloaded at 
the King’s Cross depét, and this year the quantity will probably 
reach nearly 1,000,000 tons, so that the loss incurred by even a 
small instead of a great percentage of breakage would amount 
to an important sum. 

To avoid this loss, both from breakage and waste of labour, 
the coal shoots of the new coal depét adjoining that of the Great 
Northern Company at King’s-cross, or the Agar Town Coal 
Dept, as it is called, have been constructed by Mr. Samuel 
Plimsoll, the proprietor, in the manner represented in our engrav- 
ings, and at the same time, in arranging the whole depot, évery- 
thing has been done to render the amount of labour necessary 
for transferring the coals from the railway to the road wagons 
as little as possible. One of the first labour-saving contrivances 
to be noticed is the construction of the timber viaduct over 
which the trucks are brought from the railway to the dep6t? The 
lines of rails over the shoots are situated at a slightly higher level 
than the main line, whilst between the two the ground rises to a 
higher level than either; and advantage has been taken of the 
fact in the following manner: The siding by which the full 
trucks are brought from the main line to the depOt passes over 
the top of the bank or rising ground, and it thus has a downwatd 
inclination towards the depét. The trucks are pushed by the 
shunting engines over the top of the bank; and when this has 
been done, the downward inclination of the remaining part of the 
siding enables them to be readily moved by horses into the 
depét, although the inclination is not sufficient to make the 
trucks run down by themselves. 

On the other hand, the siding by which the empty trucks are 
removed from the depdt has been laid with a slight downward 
inclination towards the main line, and to enable this to be done 
the bank between the latter and the dep6t has been cut through. 
The timber viaduct over which the two sidings pass from the 
main line to the depét is thus split or divided into two parts, the 
half carrying the siding for the full trucks sloping down from 
the main line to the dep6t, and the other half having a similar 
downward inclination from the dep6t to the main line. The 
arrangement which we have described greatly facilitates the 
bringing the trucks to and their removal from the depdt, and 
enables the work to be performed with about one-third the 
number of horses that would otherwise be necessary. 

The ends of the sidings leading to and from the main line abut 
upon a line of rails placed at right angles to them, these rails being 
furnished with a traverser, by the aid of which the tracks are 
transferred to the lines of rails laid over the shoots. ‘These 
lines of rails are placed parallel to each other at a suitable dis- 
tance apart, and each line is laid with a slight downward incli- 
nation from the end at which the full trucks are received. 
The sidings from the main line abut on the line of traverser 
rails about the middle of the length of the latter, and from this 
point the traverser rails are laid with a slight downward in- 
clination each way, this inclination being such that the power 
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may be required. When, also, the supply of coal from the col 
lieries exceeds the public demand, the canes coal can be dis™ 
charged down inclines provided for the purpose, into the hindet 
part of each bay, each bay being divided by walls, aa, into thre® 
parts, so as to afford storage room for three kinds of coal, thos® 
walls being, of course, furnished with openings for giving access 
from onechamber toanother. According to the ordinary method 
of unloading coals, when all the bays of a depdt are thus filled, 
any full trucks that may arrive must be detained until, by clear- 
ing out some of the bays, room is provided for them to discharge 
their contents; but with Mr. Plimsoll’s arrangement this is not 
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required to haul the traverser, loaded with a full truck, down 
the inclines is about equal to that necessary for pulling it up the 
inclines when it is carrying an empty truck. By this means 
the work to be done by the horses in shifting the traverser in 
either direction is equalised, and the full trucks are more 
readily moved than they otherwise would be. 

The trucks, after having been emptied at the shoots, are 
moved forward on to another transverser, shown at H, in Fig. 2, 
and by this traverser they are shifted laterally until they are 
brought opposite sidings, which are kept clear for their removal 
back to the first traverser, on which they are again placed, and 
traversed to the siding leading from the depot to the main line. 
The trucks thus follow each other in a regular series, and 
there is no delay occasioned by its being necessary to shunt 
full trucks out of the way to make room for the removal of 
empty ones. At present the traverser, by which the full 
trucks is distributed to the lines over the shoots, is shifted by 
horses ; but when the whole of the shoots have been completed, 
it is Mr. Plimsoll’s intention to employ a steam traverser for 
this purpose, this traverser being furnished with two lines of 
rails so that it can carry two trucks at once. 

We must now describe the arrangements by which the coal is 
unloaded from the railway trucks and loaded up into the road 
wagons. In our illustrations, Fig. 1 is a front elevation of three 
of the shoots, and Fig. 2 a longitudinal section of one of them. 
In the latter figure, 1, 2, and 3 represent three loaded trucks as 
they arrive in succession on the siding; and immediately under 
truck 3 is the delivery hopper or shoot, F, into which the coals 
fall when the flap bottoms of the truck are released. This shoot 
is made of the width between the rails, and in order to direct 
the couls into it the platform on each side of the rails is 
inclined, as shown at 5! 6', in Figs. 1 and 2, these inclines 
forming, as it were, a continuation of the hopper sides. The 
lines are placed sufficiently wide apart to permit of a flat, d, at 
the top y the inclines, 5', for the workmen to walk upon ; but in 
some cases instead of having a flat top, d, as shown, the inclines 
are made less steep, as at X, Fig. 1, so that they both serve to 
walk upon and also to conduct the coals. The front or empty 
traversing rails, D D, are supported on pillars, as seen on the 
right in Fig. 2, in such manner as to permit of the carts and 
wagons backing to the weighing-machines, G, which are arranged 
at the bottoms of the shoots, F. One of the traversers, H, 
is represented in Fig. 2, with an empty truck shown dotted on 
its rails, g g, which are turned up at the ends, so as to act as 
stops. The inclined hopper or shoot, F, is usually kept full of 
coals, and is furnished with a sluice, h, by which the rate at which 
the coals ure drawn off into the sack, i, cau be regulated. By keep- 
ing the shoot, F, filled, and the inclines, 6', partly covered with 
the coals, the flaps, / /, of the truck will rest on the latter when 
released, and will prevent any fall of the coals when pas..ing out 
of the trucks, a continuous supply being at the same time kept up 
as the coals are drawn away from below. The bottoms of the 
shoots, F, are formed by screens, these screens, instead of being 
formed of parallel bars as usual, consisting of perforated plates, 
and the holes in these plates being so arranged that no continuous 
surface exists down which the coal dust or slack can run from 
the trucks into the sacks. The weighing-machines, G, are so 
placed that their tables are on the saine level as the floors of the 
road wagons or carts, in which the sacks have to be loaded, and 
the men engaged in transporting the sacks have only to carry 
them about 6 ft, from the weighing-machines to the wagons, so 
that the amount of manual labour expended in loading the 
latter is very slight. 

In addition to the saving of labour, and the very great reduc- 
tion in the per-centage of broken coal, the plan which we have 
described possesses other advantages. Jn passing down the 
shoot, F, the coal is screened, and the slack separated falls 
down behind the weighing-machine, ready to be loaded up as 





y, all coal required by the public being taken direct from 
the trucks by means of the shoots, F, and the quantity of coal 
in store not being interfered with unless the supply of full 
trucks should run short. ‘The arrangement thus gives great 
facilities for clearing off the tracks with but little delay, and 
consequently with a corresponding saving of demurrage. 

We have mentioned the reduction in the per-centage of the 
breakage of the coal effected by Mr. Plimsoll’s method of un- 
loading, and this can be very distinctly seen by watching the 
process of unloading at the Agar Town Coal Dep6t, and at the 
adjoining depot of the Great Northern Company, In the former 
case, the unloading of a truck is a comparatively quiet operation, 
there being merely a small fall of coal when the doors of the 
truck are first opened, and this being followed by a steady run 
of the coals down the hopper or shoot, whilst in the latter 
instance the ‘noise ‘and dust by which the discharge is accom- 
panied show but. too clearly the great amount of breakage which 
goes on. It has been estimated by coal merchants of considerable 
experience that the saving in the breakage effected oy the plan 
of unloading followed at the Agar Town Coul Dep6t enhances 
the average value of the coal from 1s. to 1s. 2d. per ton, and an 
additional saving is effected by the ] d t of manual 
labour required for conducting the operation. At the present 
time there are thirteen shoots in use at the Agar Town 
Depot, but others are in course of construction, and there will 
probably be eventually thirty of them in all. The whole design 
of the arrangements is, as we have said, due to Mr. Samuel Plim- 
soll, who has protected his plans by a patent, and to whom we 
= indebted for the information which we have given concerning 
them. 











STEPHENSON’S LOCOMOTIVE AT THE 
PARIS EXHIBITION. 


WE have already given (vide page 273 of the present volume) 
an account of the locomotive sent by Messrs. Robert Stephenson 
and Co., of Newcastle-on-Tyne, tothe Paris Exhibition; but, as 
we now give, on the opposite page, engravings of this engine, it 
will be convenient that we should repeat here some of the leading 

articulars. As will be seen by the illustration, the locomotive 
in question is an inside-cylinder engine, with single driving- 
wheels; and it is furnished with double frames, the driving-axle 
having both inside and outside rg and the leading and 
trailing axles outside bearings only. ‘The principal dimensions 
are as follows: 


ft. in. 
Diameter of cylinders 1 4 
Stroke ,, “ ia ose eee wo & we 
Distance between centres of cylinders ... oo 3 6 
Diameter of leading and trailing wheels ao B® 
» 4 Griving-wheels... oes on 8 F 
Distance between leading and driving wheels... 7 10 
. »  4riving and trailing , «.. 7 10 
Total wheel base ° 15 
6 


Height of centre of boiler above rails .. 
Length of firegrate eo 
Width ,, 4, 

Area » 1» eee eee eee 
Height of crown of firebox above grate 
Length of tubes... ove 
Diameter of tubes (outside) 
Number ,, ,, one ooo sue ese 
Tube heating surface (external) ... 955 sq.ft. 
Firebox heating surface... ac es 


— 
— oom 
— 5 
nore ASCme® 
= 


—— 
i) 
—_ 


...1088 ,, 


«» 9} tons. 
eee 134 


Total heating surface 


Weight on leading wheels 


” ” driving ” ” 
mt » trailing ,, oe ooo 2g 
Total weight loaded ... <0 ~ 

” » empty ... re Me 


When there is 2}in. of water over the crown of the firebox, 
the boiler contains 50 cwt. of water, and the capacity of the 
steam space is 50 cubic feet. The plates of which the barrel of 
the boiler is formed have their longitudinal joints welded, and 
the transverse seams are butt joints with outside covering strips. 
The boiler is fed by long-stroke pumps worked from the cross- 
heads, 

The valve gear is of the ordinary shifting-link kind, and for 
reversing avery neat arrangement is adopted, as we noticed 
when speaking of the engines in the Paris Exhibition three weeks 
ago. It is a combined lever and screw reversing gear, and its con- 
struction will be readily understood from tne accompanying en- 
gravings, in which it is shown in plan. The lever is placed 
in its usual position, and has an eye formed in it, through which 
the screw passes. ‘The screw is placed horizontally, and it in- 
creases in diameter towards the middle of its length, its outline 
being an arc struck with a radius equal to the distance between 
the upper side of the screw and the bottom pin on which the 
lever vibrates. The lever is furnished with a catch worked in 
the usual way; but this catch or detent, instead of falling into 
the notches of a catch-plate, enters the threads of the screw. 
This being the case, when the catch is down and in gear with 
the threads of the screw, the engine can be reversed by turning 
the latter; and when the catch is raised the reversal can be 
effected by the lever in the ordinary manner. The arrangement 
is altogether a very neat one, : 

The engine we have described is the 2012th built by Messrs. 
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Robert Ste and Co., and in all the details of its construc- 
tion it well sustains the reputation of its makers. It is one of a 
class of engines now being built by the above firm for the 
Egyptian State Railways, and it is exhibited by special per- 
mission of the Viceroy of Egypt. 





AERONAUTICAL SOCIETY OF GREAT 
BRITAIN. 


A GENERAL meeting of members was held on Wednesday, 
April 17th, at the Society of Arts, for the reading and discussion 
of papers upon “ Aérial Navigation and the Flight of Birds.” 

The Duke of Argyll, as President of the Society, was to have 
taken the chair; but in his absence through an attack of 
influenza, Mr. Henry Wright, one of the Council, occupied that 
position. 

Mr. Henry Bright read a paper upon the application of a 
double-action screw, which would have the effect of raising or 
depressing « balloon wanting a certain amount of auxiliary 
power, and thus save the waste of gas and the necessity of taking 
up ballast. He claimed as his invention the helicoptére, which 
has been exhibited in France, as capable not only of raising its 
own, but an additional weight into the air; and referred to his 
model, which was deposited in the Museum of Patents, South 
Kensington, in 1861. In its application to a balloon the axles of 
the fans are to consist of tubes. 

In the centre of the bar must be fixed a third iron vertical 
tube, passing through and beyond those axles, and forming their 
axis. The upper extremity of this tube will be turned to form 
a crown, to which must be gathered and secured the end of the 
balloon. Through this central fixed tube, the valve-rope can be 
introduced into the interior of the bar, without encountering the 
rotating action of the arms of the fans; and through this same 
tube, divided into three longitudinal compartments, will pass 
two other lines or ropes, one to open, the other to close, the neck 
of the balloon at will. With the apparatus thus suspended by 
its top to the net of the balloon, there exists no limitation to the 
radius of the fans. Sup) it to be 6 ft. to 10 ft., giving a diame- 
ter of 12 ft. to 20 ft. The central portion of this, if traversed 
by the fans, would add but little to their power, and the action 
of the air would there more impinge upon the air. ‘This may, 
therefore, be left entirely open, and thus give an uninterrupted 
view of the balloon overhead. The fans may strike off from the 
3 ft. radius to the extremity of the arms, in which position their 
action would more assimilate to facing the air, and their power 
be effective, giving for the smallest radius named, at one revolu- 
tion per second, a speed at the circumference a fraction over 
244 per hour. 

The ascensional and descensional power to be obtained will 
depend upon the area of the fans, their pitch and their speed, 
and will be exceedingly varied, depending upon their radius. 

Mr. H. E. Hurry, C.E., of Hereford, read a paper entitled, 
“ The Mechanical Conditions of Flight.” 

This was illustrated by a very beautiful model, and explained 
by diagram. 

Mr. F. H. Wenham, C.E., read a paper entitled, ‘‘ Some Re- 
marks on the Present State of Aéronautical Science.” 

Mr. F. W. Brearey, Honorary Secretary, read a paper from 
Mr. F. D. Arlingstall, of Manchester, on “ The Flight of Birds.” 

Mr. F. W. Brearey read paper by the Eari of Aldborough, 
entitled, “‘ Some Remarks on the Theory of the Flight of Birds, 
and its Application toan Aérial Machine.” 

In the machine in course of construction by his lordship, the 
main portion of the entire weight is sustained by a peculiar form 
of aérostal stiffened by ribs, and having fine lines at the stem and 
stern, and of the best form for cutting through the air, the 
machine being somewhat heavier than its bulk of air. ‘The 
power of ascending and descending, and also of propulsion, is 
obtained by the mechanical action of the wings alone, so that 
the clumsy expedient of discharging gas or ballast for a long 
voyage is entirely dispensed with. The noble author asserts 
that the wing of a bird is a lever, which creates a fulcrum Jor 
itself, and that, by the force of currents meeting at an angle 
under the wing, the sustaining and propelling forces are caused 
to act conjointly. 

His lordship stated that his construction of an atrial machine 
has only been delayed in consequence of the difficulty he has 
experienced in finding competent workmen to make the severa 


Mr. Henri Réda St. Martin read a paper describing ‘an 
atirostatic apparatus, the action of which is based, theoretically 
and practically, on the same principles as those which affect and 


regulate the movements of a kite when in the air.” ‘The follow- 
ing is a brief description: 

A light flat frame, covered with silk or other suitable ma- 
terial, presenting a kite-like form, is placed over a carriage re- 
sembling the ordinary velocipede. It is attached to the car- 
riage in such a manner that the angle which its surface presents 
to the wind may be regulated at pleasure. Ou cach side of the 
spine or central line of this plane or sail, at about one-third of 
its length irom the broader end, it is proposed to insert two 
screws or helices within the sail, bavieg their axes at right 
angles to it. 

Motion is first imparted to the sail by means of the velocipede 
manceuvred by the atronaut, and so placed as to impart to the 
sail an effect similar to that afforded by its tail tu the kite. 
Simultaneously with the movement of the velocipede the screws 
must be set in motion, in order to ensure the ascension of the 
apparatus. 

The action of the screws, which is the especial novelty of the 
apparatus just described, is the reverse of that commonly given 
to them; instead of directing the propelling power in the line of 
flight intended by the aéronaut, it is proposed to aim it in a di- 
rectly contrary course; the sail is pulled obtiquely against the 
wind, not thrust with it, in this manner assisting, because regu- 
lating, as in the case of the kite, the upward and, later, the 
onward movement of the aéronaut. 

The apparatus, moreover, is capable of performing a feat alto- 
gether beyond the capacity of its prototype. It has the power 
of moving in the direction of, as well as against, the wind, by 
reversing the action of the screws, thereby pushing, instead ot 

alling, the sail, thus producing a similar restraining and regu- 
lating action to that described in the former instance. 


An interesting discussion was maintained in relation to the 
several papers read, previously to which the chairman remarked 
that the general subject of aérostation could hardly yet be spoken 
of as even in its infancy; and, in the embryo-like condition of 
many of the facts with which the Aéronautical Society had to 
deal, he was sure they were exceedingly indebted to gentlemen 
who had, after bestowing very great attention upon their several 
subjects, communicated the result of their labours to the 
meeting. 

Mr. Wenham: I will first make a few remarks concerning the 
screw. This is, perhaps, in all respects perfect as a propeller 
for aérial machines; but its effectiveness for this purpose de- 
pends upon the condition that the screw must work through the 
air at a speed nearly equalling that due to its pitch or the angles 
at which the blades are set. For the mere purpose of ruising a 
weight, as in the model before us, I consider that it is utterly 
valueless, and that the misdirected attempts that have been 
made to apply it in this way have been one of the greatest 
drawbacks to atrial navigation. Of all things this is the most 
easily tried, aud the least satisfactory in its result. 

Many instances have come to my knowledge where the ex- 
periment has been made by different parties quite independently 
of each other, but all have failed. In one case the screw was 
near 20 ft. in diameter, and the utmost power of five men ap- 
plied to it would not cause it to raise a weight of half a hundred. 

The screw is held back from its work, and does nothing else 
but draw down a current of air instead of making progress 
upon a fixed column, and my own experiments, made with a 
vertical screw or fans of various forms, 6 ft. in diameter, driven 
by gear and accurately made, have been equally unsatisfactory. 
I could never raise or sustain a weight exceeding 10lb. Then 
as regards the double or superposed screws of Mr. Bright, with 
motion in opposite directions, the under screw, to be effective 
at all, must have its pitch greatly increased to perhaps four or 
five times that of the upper screw in order to obtain any effect 
whatever upon the current of air coming therefrom, and even 
then it must act with great loss. The first steamboat that was 
made by Bell, at Glasgow, had two paddle-wheels on each side, 
one close behind the other, and, the speed being the same, the 
second had to run in the current produced from the first, and, 
being found useless, the plan was never repeated. Also, in one 
of the first screw experiinents recorded, one screw was made to 
rotate in an opposite direction to the other, through a hollow 
axis, just as in this model; but, for the same reasons, the boat 
was found to go faster when the outer screw was removed. It 
is true that model machines have been made on this principle 
impelled by a wound-up spring, that will rise and carry a weight, 
but at what expense of power? 

I think that from four to six horse power for every hundred- 
weight raised will be the lowest estimate. Our member, Mr. 
Butler, will shortly have one of these same machines, about 
which so much has been said, and has kindly offered to lend it, 
for the purpose of having the amount of power giveu off by the 
spring accurately tested, 

As to Mr. Hurry’s paper, in my opinion making the support- 
ing planes undulating may have some advantage, as this plan 
will give rigidity in the line of motion, and prevent the surtaces 
from bagging, which I have found some difficulty in preventing 
in my own experiments, and will also readily allow the planes to 
furl or fold up like a screen or map, if this be found desirable. 

Mr. Hurry: I intended to mention this in my paper. 

Referring to the diagram, where a small weight, acting hori- 
zmitally, is shown holding a larger weight in equilibrium upon 
an inclined plane, it is evident that if the plane yields to the 
slightest extent, as in air, the balance will be destroyed, and a 
rapid horizontal speed will result. Whatever the dynamic value 
of this may be, it is very gratifying to find that the theory of 
flight is now being brought within the verge of tangible formule. 

An angle of rise of 1 in 3000 for a speed of 60 miles per hour 
is estimated, according to Mr. Hurry’s formula. My own experi- 
ments have shown me that at this speed the angle of a seas, 
and duly proportioned weights, as in the wing and body of « bird, 
is scarcely measurable, and having been near and surprised num- 
bers of large tropical birds in all positions of flight, when this at 
all approaches the maximum speed, the angle of the wing can- 
not be detected by the eye alone. Recent discoveries in elec- 
tricity justify the inference that an electro-magnetic machine 
may be constructed lighter for its power than any other motor; 
the only objection is the expense of working it; but if the cost is 
fifty times as much as steain in this case 1t would be worth 
while to apply it. 

There is yet another observation that will admit of a reply. 
I allude to the risk of being blown over, or a flying-machine 
becoming aflected by a current of wind. Now I believe this to 
be impossible. The machine will be no more affected by currents 
of wind impinging against it than a balloon, as it travels in the 
moving mass of air, whichever way it may turn or blow, and 
the only wind acting on the machiue will be that caused by its 
own motion through the atmosphere. 

Aguinst a strong wind the machine might be stationary with 
respect to the earth, but with the wind the land speed would be 
doubled; but in either case the progress through the air itself is 
the sate, 

In Mr. Arlingstall’s paper we have another instance of a theory 
totally different from any that has preceded it. In the present 
state of the science, controversy in such a case is undesirable 
———- by further practical facts. We had best record 
them all. 

Mr. Oliver Byrne thought that force was not developed in the 
way supposed by the writers of some of the papers. It was not 
due so much to the velocity or weight of the body put in mo- 
tion, as to the suddenness or short space of time within which 
it was arrested. ‘Thus tie hammer of aman who launched a 
ship was made to raise a very great weight—not because the 
hammer itself was heavy, or the velocity with which it was 
wielded was extraordinary, but because it was stopped within a 
very short space of time. He had observed the flight of the 
largest birds, and had noticed that the ease with which they 
kept their place in mid-air was due to the suddenness and 
rapidity of the movements of their wings. 

Mr. Bright reiterated the statements made in bis_paper as to 
the fact of models having been constructed which uot only as- 
cended by the mechanical powers they contained, but had also 





carried attached weights. 





Mr. Hurry thought there could be no question as to a fan of 
this description raising a weight—the toy kite demonstrated 
that; but the question was, how far it could be practically ap- 
plied? How far a practicable area of fan or screw would lift a 
practicable weight by means of a practical force? He thought 
that the round screw would not hold, and they had it from Mr. 
Wenham, that for starting or supporting, where the weight was 
held by the screw, the slip would be perpendicular; this would 
be the case in water, but in air, which was so much more 
buoyant, he thought the effect would be much greater; he 
therefore thouglit that the use of the screw acting us a direct 
support would not be found practically advantageous. He did 
not dispute but that a screw might be made to take up a small 
weight, as in the case of the model which had been mentioned, 
but he thought that for practical purposes it would certainly not 
be found as good as an inclined plane. 

The action in the case of the kite, as mentioned in Mr. St. 
Martin’s paper, wus clear and distinct, there being two forces, 
the wind in one direction and the string in another, and when 
those forces were in equilibrium, the kite remained still. When 
the plane of the kite was made flatter, it would ascend, and the 
string would be made more perpendicular, 

Then, again, with the wind at the back of the kite, there 
could be no doubt that it could be held in position, the same as 
in the reverse case; that the screw on the under side of the 
machine, as described, would act as the string of the kite in the 
way described, had this objection, that it would be using its 

wer against itself, which would be something like a man seat- 
ing himself in a wheelbarrow, and trying to wheel himself fur- 
ward, 

Mr. Bright, having reiterated his statements, considered it 
desirable to construct a model large enough to carry a man, and 
in reply toa difficulty suggested by the chairman as to the ex- 
pense, said he thought as he had given his experience to the 
world, the public should take the matter up. 

Mr. Wenham: Our friend, Mr. Green, the aéronaut, has just 
handed me this mouel, to illustrate the effect of two superposed 
screws. It is a very well made piece of clock-work, which runs 
for several minutes by a wound-up spring, and was adapted to 
raise and lower and propel a small balloon some years ago at the 
Polytechnic Institution. Now, you will observe that, with one 
screw only, it produces a strong current of air; but, as Mr. 
Green has just shown me, by superposing another screw, the 
current is destroyed, and not perceptible, thus furnishing an ex- 
periment. | illustration of my first assertion. 

Mr. Oliver Byrne referred to the dead points, as they were 
called, in rotary steam-engines, and to the impracticability of 
constructing large magnetic engines; but his arguments were 
afterwards shown by Mr. Hurry to be fallacious, s rotary 
engines were already in general use in many places where the 
economic use of steam was not of much consequence, and 
although it would be found impracticable to construct electric 
engines with magnets of a large size, on account of the distance 
at which they would require to be placed from each other, it was 
by no means impossible to obtain a high degree of magnetic 
power from a small space, by using a large number of small 
batteries. 

Mr. Stephen Ballard pointed out that some knowledge of the 
power of the suggested aérial screw might be obtained by a 
careful study of the windmills now in use, as they performed a 
certain quantity of work under a given amount of sail, with 
wind travelling at a certain velocity. Experiments and deduc- 
tions might be made for data so to be collected for the purpose 
of ascertaining what would be the power of the screw upon the 
air. 

Proceedings were then closed by a vote of thanks to the chair- 
man and others who had contributed papers. 

Gentlemen desirous of becoming members should address, 
Mr. Frederick W. Brearey, honorary secretary, Maidenstonv-hill, 
Blackheath, S.E. 


ON A THEORY OF THE FLIGHT OF BIRDS. 


Tue following letter to the Honorary Secretary was read : 

Sir,—In my last letter to you on Flight, and experiments con- 
nected therewith, I suid that buoyancy is not accomplished by 
wind, like action or ‘‘waftage,” but by a peculiar property of 
air somewhat analogous to waves or pulses of sound. ‘The late 
curious discovery ot “sensitive flames” may have some con- 
nexion with this subject. 

Now, Sir, by the above hypothesis, I will endeavour to ex- 
plain the theory of the flight of birds, particularly the large 
ones that seem to slowly float in the air, and which I consider 
the best models for artificial flying. We must bear in mind that 
birds can fly very well without progressing an inch, even the 
heron with its slow-moving wings. 

The flight of a bird is after this wise. The wings being 
spread out, the bird raises, them when instantly the greatest 
power of the pectoral muscles is exerted to reverse or bring them 
down again, which they do toa certain extent, but the air re- 
sists thix, aud the bird is buoyed up. Now the air reacts, and 
carries the wing back or up again with as much force as it was 
driven down. ‘The great pectoral muscles hold against this re- 
action, so that during the return or up stroke buoyancy is con- 
tinued. Thus, by a ceaseless repetitiun of the above movement, 
the bird is buoyed up as completely as if it were the car of a 
balloon. This is buoyancy. 

Now I come to the question of propulsion or progression, If 
the wings move through a very short space, the buoyant power 
may be as great as in a long stroke, but the propelling power 
will be little or nothing, because, in addition to the buoyant 
power of the wings, they also act somewhat like a screw in 
principle, and tend to drive a current of air from their back 
edges; therefore for rapid progression it requires a longer sweep 
of wing, that is, a greater arc of vibration. Small birds and in- 
sects, as a rule, move their wings through a far greater are of a 
circle than long-winged and large birds, and, in my opinion, re- 
quire far greater relative power. There is one question of great 
practical importance which I think has not been sufliciently 
attended to, viz., How is it that a bird retains its steadiness and 
equilibrium in the air? for we seo the propelling is frou the 
back edge of the wing, therefore it changes its distance of 
action every moment with respect to the centre of gravity, yet, 
notwithstanding, the bird is suspended in air; it neither 
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“ pitches nor rolls.” I will not discuss this point in the present 
paper, but shall think more about it. I may here observe that 
the wings of a bird are so wonderfully constructed that they 
feel the air, if you will allow the expression—that is, they are 
so firm, light, and strong that their slightest movement produces 
a pulsation of the air. This property of wings, in my opinion, 
is essential to successful flight. To imitate nature in this re- 
spect I have found a very diflicult task. 

Perhaps ‘the most interesting question respecting flight is 
this: How is it that large birds, such as the ‘‘ frigate bird,” 
when up in the air, sail about so long and deliberately without 
any apparent motion of the wings or rapid progression?’ Ac- 
cording to my theory, it is this: The are of vibration of the 
wings is so small that their motion ‘cannot be perceived at any 
considerable distance; in fact, it is a were pulsation which is as 
ceaseless as the pulsations of the'heart, but, as far us buoyanc 
is concerned, quite as effective as if’the wings moved throug 
greater space. The '*frigute bird’s” wings feel the dir so well 
that probably it maintains mere buoyancy at an expenditure of 
power only equal to raising its.own weight one inch per second, 
for the waves or pulses excited Vy its wings strongly resist vibra- 
tion at a greater speed, whether the space moved throagh be 
great or small, "What a contrast there is between this large 
bird and small flies! In orderto maintain buoyancy, the latter 
have to move their wings through an arc.of 90° with a speed of 
300 vibrations per second, yet they are both on the-same princi- 

le, and as definite in their action as the vibration of a pendu- 
foe, columns of air-strings, and reeds of musical instruments, 
&c., not simply waftage nor “ fighting the wind.” 

Allow me, Sir, in conclusion, to make a’ few observations re- 
specting the application of the foregoing theory to artificial 
flight. I believe the laws of nature are strongly in our favour; 
but to construct a machine to avail ourselves of them will be a 
difficult task. 

A strong man accidentally falling into the water has the laws 
of nature strongly in his favour for swimming; but if he 
wildly beats the water, his very strength may help to sink him. 

A novice attempting to sound a trumpet blows and splutters, 
and nearly cracks his cheeks, without producing a vibration; 
but the regular trumpeter puts the instrument to his lips, and, 
by very little exertion, shakes the air for miles around him. 

In endeavouring to practise my theory, the great difficulties 
are to cause the wings to excite, by their peculiar motion, a 
powerful pulsation of the air, and at the same time to avail 
myself of the reacting stroke to carry the wing back without a 
cessation of the buoyancy; for I utterly and absolutely dis- 
believe that this can be done by valvular wings, by manceuvring 
the wing edgeways, or even by progressing motion; in fact, the 
flight of the heron, when hovering over a certain spot, com- 
pletely and clearly disproves all these, as the bird raises its 
wings slowly, und does not progress an inch. Now, if the 
buoyancy ceased during the “up stroke,” the bird would fall 
several feet. What keeps it suspended? Certainly not a 
miraculous or mysterious power, but one that can be brougit 
under the calculations of the mathematician, and imitated by 
the engineer; and as you have some of the first scientific men 
and engineers in the world in your society, I hope they may 
turn their attention to this matter. 

Notwithstanding the great difficulty of the subject, I believe 
the Aéronautical Society will slowly but sthely cause. it to be 
brought to a satisfactory conclusion. 








MECHANICAL CONDITIONS OF FLIGHT. 


Mr. H. C. ‘Hurry read a paper “On the Mechanical Condi- 
tions of Flight,” of which the following is an abstract: 

The author considers that an inclined plane driven in the 
direction of its surface, with the load suspended from it, is 
the most feasible mode of accomplishing aérial navigation. 

The supporting plane I make undulating transversely, for the 
purpose of resting more steadily upon the air, as a pigeon de- 
scends with motionless wings, but with their points raised. The 
framework is made of trussed bamboo canes, masts, and cord- 
ings, by which | think great strength, combined with lightness, 
is obtained. 

This plane is to be propelled in the straight line of its surface 
by arm-sails (as of a windmill) screw agree or it may be 
that some other propelling apparatus will jbe found more appli- 
cable. ‘The power | propose is electro-magnetisin. 

The load is suspended from the supporting plane, in a car, as 
from a balloon; and to this arrangement I attach the very 
greatest importance, for three reasons. First, it affords me a 
most simple mode of perfect steerage without having any work- 
ing parts, susceptible of injury by sudden or violent gusts of 
wind about the plane. This is affected by arrangements in the 
car, for shortening and lengthening the suspending cords at plea- 
sure.. Secondly, by the ceutre of gravity of the load being con- 
siderably below the plane, the danger of its being blown over is 
peas fl and, thirdly, in starting, the propelling screw and the 
supporting frame are allowed to get into full action, before being 
ealled upon to support the load, so removing the difficulty 
arising from the slip of the screw becoming so. preponderant as 
to carry round a disk of air, through being held back at starting. 

And now to approach the question of power. Mr. Glaisher, 
at the first of your meetings said: “ When we consider that the 
“act of flying is not a vital condition, but purely a mechanical 
* action, and that the animal creation furnishes us with models 
“of every size and form, both single and compound wings— 
“from the minutest microscopic insect tothe bird that soars 
“ for hours above the highest mountain range—it seems remark- 
“able that no correct demonstration has ever been given of the 
“ combined principles upon which flight is perforined, nor of the 
* absolute force required to maintain that flight.” And indeed 
it is true that, when we consider the deductions of elaborate cal- 
culations, we must believe that little has been done towards 
arriving at the truth, The results brought out by these calcu- 
lations have been so irreconcilable with the facts we see in na- 
ture, that I have been led to think that there was something radi- 
cally wrong in the basis or theory upon which we have gone, 
and at length I believe I have arrived at the source of error. 

In ordinary mechanics, all calculations are based upon, or 
Tather start from, either statical equilibrium or the fulcrum 
(otherwise the centre of motion) of dynamics. But in aéro- 





statics, I think it may be demonstrated that the converse of 
these conditions pertains, or, in other words, that horizontal pro- 
gress is not the direct result of the power acting from a centre 
of motion or fulcrum, but depends wholly upon the yielding or 
receding of the fulcrum ; and if this proves to be so, much diffi- 
culty will be removed in the consideration of the power required 
for sustaining and moving a body through the air. 

Now let us assume that the incline represented in this diagram 
is unyielding, and has an inclination of 1 in 25, that is, 1 ft. 
rise in 25 ft. horizontal length, and that the weight or load, W, 
= 1501b. Then it follows that a power of 6 1b. acting if the 
direction of the arrow (or the weight, P, acting over a pulley) 
would hold W in equilibrium. But if we change this unyield- 
ing incline for the yielding plane of the atmosphere, upon which 
this model rests, shall we not then obtain motion? and that in 


the direction, C, D, the resultant of the two forces, W (or the |b 


weight) in the direction G, and P (or power) in the direction 
of the arrow. 

Without giving a value to the resistance of the surface of the 
plate, the weight would fall 16.084 ft. in one second; but if we 
take one-tenth of a second as the unit of our time, then the 
initialof descent would be 0.16084 ft., or at the rate of 96.5 ft. 
per minute. 

If, however, we allow for the resistance of the plane, taking 
the statement from Mr. Wenham’s paper, read at the last _meet- 
ing—that 150 1b. suspended from a plane of the same nuthber 
of feet area will fall 1300 ft. in a minute—we shall obtain an 
initial of descent of 0.00361 for the first one-tenth of a second, 
or at the rate of 2.66 ft. per minute. 

Therefore, if we provide a force capable of lifting the weight 
that height in the same time, which on the same incline would 
be under 91b., we shall exercise a counteracting equivalent to 
the tendency to fall; so that the body must remain at the same 
altitude, but will have progressed horizontally at the rate of 
66.5 ft. per minute. 

The force required I have exaggerated, as taking even the one- 
tenth of a second as the unit of time admits of accamulation of 
force. Whereas it must be borne in mind that: we are treating 
of a body that is ever about to fall, but, being prevented, can 
never acquire an augmentation of its normal force of gravity. 

We must now see the effect upon an incline of another angle 
—say 1 in 100. Now upon such an incline 14 would keep the 
weight, 150, in equilibrium, leaving the excess of: 7} for the in- 
creased friction of machinery driven at the greater velocity, in- 
ertia, &c.; but in this case the horizontal progress would be 
266 ft. per minute; and the same may be shown for any other 
incline, and that the incline for high speeds must be very slight 
indeed—for sixty miles per hour it would be about 1 in 3000. 
{It will no doubt be observed, that [ have not allowed anything 


for the resistance and friction of the air, upon the plane. ‘True, | 


L-have not, and this I contend is correct; for this friction and 
resistance are the very elements of support ; they determine the 
angle of the plane for any speed (which I think would be some- 
what less than theory would dictate), but they do not other- 
wise affect horizontal progress. 

It is to this proposition that I would ask you to give your 
careful consideration, for it involves, to my thinking, immense 
results. Does it vot, if true, dwarf that horrid bugbear—re- 
sistance, multiplied by the square of velocity—and hold out a 
prospect of success, where so much has been written to engen- 
der. despair ? 

With respect to the mode of applying the power, I think that 
it will probably be found that a modification of the windmill 
arm-sau will be the best, of course, that is upon the same prin- 
ciple as the screw propeller; but by having the sails further 
from the axis, a less rapid rotatory motion will be necessary to 
obtain sufficient lead for high speeds—uand when used as [ pro- 
pose, viz., for driving the plane along, and not for directly sup- 
porting the load, I do not think the objection of slip will mate- 
ria!ly pertain. 

My reason for proposing the use of electro-magnetiem as the 
motor is, that L believe no other means will afford so good a 
combination of power, rapidity of action, and lightness; and for 
me it has another attraction, that is, the facility of having the 
batteries in the car, they being the heaviest parts of the driving 
machinery and requiring most attention, whilst the work is 
done by the magnets upon the plane. 

Having given you this brief sketch of my ideas and sugges- 
tions on the subject of aérial navigation, I have only now, in 
commending them to your consideration, to express my sincere 
hope that the united efforts of the members of this society, and 
the interchange of mutual ideas and experiences which it en- 
courages, will happily result, at no far distant date, in a success- 
ful solution of this difficult problem. 








SOME REMARKS ON THE PRESENT STATE 
OF AERONAUTICAL SCIENCE. 
By F. H. Wenuam. 


On reviewing the facts that have come within the reach of 
this society during the past year, it is apparent that our know- 
ledge of aéronautics, so far as regards the navigation of the air 
by mechanical means, amounts to but very ‘little, and: the in- 
formation recorded is of a contradictory character.. Scarcely 
two writers agree upon the precise conditions upon which flight 
is performed, and few have ventured to give a demonstration of 
the actual power consumed during the flight of a bird. This is 
yet to be shown by the mathematician and the experimentalist. 
Without a definite law of the acting and counteracting forces of 
the elastic air, we have not even entered the threshold of aéro- 
nautical discovery, and attempts at obtaining mechanical flight 
cannot be foreseen in their results, 

Near two thousand years ago the force of steam was known 
but not utilised, till a series of experiments had determined the 
conditions required for its practical application for a continuous 
motive power. To arrange the proportions of grate and heating 
surface in relation to diameter and speed of piston, and those em- 
ployed in ultimately cooling and condensing, is now the every- 
day task of men who need not exercise a thought beyond the 
mere construction, It may be thus with regard to machinery 
for navigating the air. In the case of a bird we have the 
singular condition—not readily comprehended—of a body im- 


mensely heavier than an equal bulk of air being easily supported, 
moving freely in all directions, and even in some instances almost 
living therein. The fish, the ship, or'a balloon may be nearly all 
of the same weight or lighter than an equal bulk of the sustain- 
ing fluid, and on the laws of displacement it is quite understood 
ba Be float ; but here our ideas appear to have ended. 
_ Let the first feaity be why it is that a large and heavy bird 
is so easily upheld. It is mot by the tenacity or cohesion of the 
atmosphere ; for the Wisuras of air will not admit of this sup- 
position ; neither can it be by the compression and consequent re- 
action of a mn of air beneath the bird, for the fluidity of the 
element also forbids this conclusion. It would then seem that we 
can only attribute the effect of support to the weight of the air 
alone, and with tlie data of time mol velocity entering into the con- 
sideration of the law of flight, an enormous weight of air may be 
rouglit into action duting # rapid course as an abutment or sup- 
port,’ The principle may therefore be reduced to a differential 
action between two weiglits dpposing each other. The bird when 
stationary or moving very ‘slowly must speedily fall upon the 
smal! weight of ‘air actell'upon, and yielding beneath it during 
a brief time, unless great éxertion be employed in counteracting, 
the descent. ' In'the other ¢xtréme, during rapid forward speed 
thougli the weight of the bird isin no way diminished, yet the 
relative ‘weight of air upon which the body is upheld by the out- 
strétched wings is enormously ‘inereased in'the same time. By 
means of the lateral extension of surfice, the resistance to per- 
ndicular descent may be so far increased in proportion to the 
ess resistance offered in the line of motion, that very high 
speeds may be commanded, under which the air affords ‘an un- 
‘failing support, . 

The present difficulty in the estimation of the effects of the 
relative weigtits arises from the elasticity of the air, as it is 
evident that the stratum first attacked by the supporting planes 
must give way to a greater degree than a lower portion. ‘The 
air must, therefore, havea progressive motion imparted to it at 
an undefined ‘limit, and 1am not aware of any experiments 
that will furnish a formula for this calculation. 

The power consumed by the ordinary fan-blower does not 
appear to bearapy relation to the elasticity of the air, but 
simply to theweight set in motion, and passing through the 
machine in a given time. If the nozzle is opened out to a larger 
area, this by no means reduces the power required to drive the 
fan, but, on the contrary, increases it—a larger portion of air 
is set in motion at'a somewhat less speed. © On the other hand, 
if the exit is entirely closed, the fan requires but little power to 
drive it, and this is principally consuined in overcoming the 
friction of the machine. 

The laws involved in the impact or collision of heavy bodies, 
having no sensible elasticity, and the resultant force arising from 
the relative direction of motion, are better understood, and will 
‘more easily admit of an experimental definition, even when the 
forces depend upon a continuous impulse. I will call attention to 
the gyroscope as bearing upon this question. Ifa form: of this in- 
strument hung in gimbals, whose centres are in the plane of the 
rotating disc, be set in rapid motion, and a wheel pressed down 
by a spring be made torun close to the edge of the dise, this 
will afford a strong resistance against the spring, which cau only 
gradually force it down from the primary plane ‘of rotation. 
When the instrument has nearly ceased to revolve, the sprin 
will deflect the disc to its fullest extent, but to accomplish this 
has been a work of considerable time. ‘Ihe effect may be 
traced to the well-known laws of the resolution of forces; the 
power of the spring is opposed by the inertia of an enormous 
weight of metal tiat has run beneath it during rotation, and to 
cause deflection trom the rectilinear course that all bodies in 
rapid motion tend to pursue requires time in proportion to the 
weight to be displaced. 

lt inay be asked, What has this to do with the subject, in 
question? as we have here an example of the force to be 
sustained, or the weight to be carried us a fixture, while the 
reacting or supporting body is itself in rapid motion; let us, 
therefore, transtorm the movement, and try the converse of the 
experiment. The now stationary disc of the gyroscope is sup- 
posed to be deflected from its first horizontal position as far 
as the limits of the spring have taken it. If the spring and its 
attached wheel is now made to rotate horizontally upon an 
axis concident with tle centre of the disc of the gyroscope, at a 
low speed this will be contiuually deflected downwards, or un- 
dulate, from wo argos of the spring on its edge; but as the 
speed is increased, so does the extent of the indulations decrease 
till at a high velocity the non-rotating disc of the gyroscope again 
assumes its normal horizontal position in spite of the continual 
pressure of the spring, or, more correctly speaking, arranges itselt 
parallel to the plane of rotation of the opposing turce; we have 
here, therefore, a considerable weight or pressure now borne up by 
the otherwise yielding railway, which has neither chair nor sleeper, 
uor any direct support, the mere inertia of the metal entirely over- 
coming the deflecting force of the wheel and spring. ‘Though 
this effect arises from the opposing forces of solid bodies, yet I 
am of opinion that similar conditions bear a relation to aérial 
locomotion, and that all attempts to construct a machine for this 
purpose should be mainly based upon the consideration of secur- 
jug a sustaining effect upon a wide stratum, and, consequently, 
great weight of air in a short time during a rapid conrse, In 
the ‘present’ stage of inquiry, a series of experiments are much 
needed in order tofurnish data for construction. Should these 
establish the law of the capability of an atmospheric stratum 
for supporting heavy weights by means of very slightly inclined 
surfaces travelling at hig speeds, we shall then have a certain 
fact to start from; and let it be borne in mind that the air as a 
means of transit has in one respect an unequalled advantage, 
that of a ready-made roadway, without hills, turnings, or ir 
regularities to damage or break machinery; consequently, the 
only limit to speed is not in safety, but the amount of propelling 
force that can be applied. 








Mercury GAuvGces.—The fouling of mercury gauges may 
be prevented by introducing a few drops of glycerine in the 
tube, on the top of the mercury. The glycerine, by its superior 
adhesion, lubricates the glass and keeps the mercur y from con- 
tact with it. 
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PUNCHING AND SHEARING MACHINE, WITH DIRECT STEAM ENGINE. 


CONSTRUCTED BY MESSRS. C. DE BERGUE AND CO., ENGINEERS, MANCHESTER. 











WE give, above, drawings of one of Messrs. De Bergue and 
Co.’s most recent designs of a punching and shearing machine. 
This machine is similar in every respect to that exhibited at 
Paris, except that it is larger in size, and is fitted with a steam 
engine directly attached to it. It is capable of punching 
holes up to 1din. diameter through steel plates 14in. thick; 
and the distance to which the centre of the punch can be 
brought inward from the edge of the plate is 21 in. The oppo- 
site side is fitted with a pair of shears of corresponding power. 
‘The mode of working the punch and shears is Mr. De Bergue’s 
patent. In principle it is the inverted plan of the old lever 
shears, having a fixed blade and a moveable one turning round 
a fixed centre by means of a long lever. In Mr. De Bergue’s 
machine the punch and shears are moving round a centre placed 
near the base of the machine, and the lever is carried upwards 
in the shape of a triangular casting, having the crank or eccen- 
tric which transmits the power of the driving shaft to the lever 
at the top of the machine. The movement of both punch and 
shearing blade are not in an absolute straight line; but with 
the considerable radius of the circle in which they move, and 
with the comparatively small thickness of plates which are cut 
through in the position in which the circle and its cord fall 
nearest together makes this difference practically unimportant. 
The punches ure usually fitted with a centre point, which is an 
advantago in setting the plate to be punched with more accu- 
racy than is otherwise the case. The method of fastening the 
punches to the slide allows of their being properly centred, and 
readily exchanged. The Figs. 3, 4, 5, and 6 show the details of a 
punch for large circular holes, and the mode of fastening it to the 
machine. The punch in this case is hollow, and formed on the 
principle of a curved shearing blade, having an inclined cutting 
edge in order to bring the action of the cut gradually all over 
the circumference. With solid punches it is preferred to follow 
another plan, particularly when the thickness of the plate is 
large as compared with the diameter of the hole to be punched 
through it. In this case the punches are, by preference, made 
slightly convex on their face, so as to bulge the plate out in the 
centre of the hole, and commence the action at its underside b 
the edge of the die before the cutting action of the punch itself 
comes into play. 








Sreet Gearine.—In Messrs. John Fowler and Co.’s traction 
engine in the Paris Exhibition the toothed wheels are of steel. 
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WOODS AND WOODEN STRUCTURES 
IN THE PARIS EXHIBITION. 

In most of the exhibitions of forest produce the 
names only of the various specimens are given, leaving 
the nature and properties of the wood, and the pur- 
poses to which io sort would probably be applicable, 
open to conjecture. In some instances the grain is 
shown cut lengthways and across, and in many cases 
there are whole sections of trees given, including their 
bark, so that some estimate may be made as to the size 
of timber that might be cut from them. Most of the 
samples are French-polished, at least to some extent, 
which brings out more clearly the colour and grain of 
the woods, many of which are of great beauty. Curi- 
ously enough, although there is exhibited in the Eng- 
lish court the most valuable of all the wood collections 
in the entire Exhibition, there is no show of English 
woods, those specimens referred to being some of the 
same that were exhibited at the international show of 
1862, and which came principally from English colo- 
nies, none of them having been grown in the United 
Kingdom, and some from the East Indies, Russia, and 
Germany. These specimens are all arranged in a most 
convenient manner Poth for the purpose of economising 
space and for inspection, pee 2 placed in rectangular 
cases of about four feet in height, several of which are 
hinged to one central pillar, thus representing very 
much the leaves of a book when the two covers are 
turned backwards until they meet together. The 
mg have all been cut to one uniform size, viz., 
about 18 in. long and 14 in. square, and they have all 
been subjected to experiments by the late Captain 
Fowke, R.E., for the purpose of ascertaining their re- 
spective strengths, and in which they were subjected 
to strains untilthey broke. The two sets of cases, which 
occupy only a space of about 8 ft. by 4 ft., contain up- 
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wards of one thousand specimens. The following are 
a few of the strongest woods there represented. The 
strongest wood in the collection is the pale iron bark, 
from New South Wales, which boreaweight of 11,648 lb. 
before breaking; the Jamaica ebony broke under 
10,920 Ib. ; the iron wood of the Kast Indies under 
9632 Ib.; the weeping myall, of Queensland, with 
96141b.; poni, from Trinidad, with 9912 lb. ; caout- 
chouc, from British Honduras, and the bullet tree, 
from British Guiana, broke each under a weight of 
8904 lb., &e. 

Besides the specimens in this collection, most of the 
same countries have sent collections of their own to 
the Exhibition, but in few cases is any information 
given beyond the name of the wood; Portugal, New 
South Wales, and the colony of Victoria alone, so far 
as we could aseertain, giving the purposes to which 
each wood was applicable, and, in some cases also, the 
dimensions of the tree. 

It would be useless to mention every country by 
name that has sent specimens of its woods, as nearly 
all that are represented in the Exhibition have done 
so. The largest collection appears to be that belong- 
ing to France itself, which numbers several thousand 
specimens ; and, up to the present time, the collection 
from America is amongst the poorest; but as there is 
plenty of space belonging to the United States as yet un- 
filled, their principal collection of woods may not, per- 
haps, be in their proper place. The collections from 
Finland and Russia are each accompanied by samples 
of the chemical extracts made from their woods, and 
the former place shows also a pulp manufactured from 
sawdust, from which they make moulding for ceilings 
and other similar purposes, and there is also a sheet 
of paper stated to contaiu 35 per cent. of sawdust 
in its composition. 
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PUNCHING AND SHEARING MACHINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS, C, DE BERGUE AND CO., ENGINEERS, MANCHESTER. 
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Tn noticing the principal wooden structures ex- 
hibited, it cannot be expected that we should attempt 
to describe all those erections in the park which are 
really of wood ; for many of the most solid stone-look- 
ing edifices will be found, on closer inspection, to con- 
sist almost entirely of wood daubed over with a little 
plaster. Certainly the most conspicuous of the wooden 
baildings in the park is a lighthouse at present under 
construction opposite to the English section, and this 
constitutes almost the only wood structure exhibited 
from England. Inside the building, Spain, in her sec- 
tion, exhibits a model of a lighthouse constructed 
entirely of wood bolted together and tied round with 
iron straps, which was erected at the port of Alicante 
in the year 1842. In the French s€ction are several 
interesting specimens of wood construction, especially 
in centering for bridges, and amongst these we 
noticed more particularly a model of that employed 
on the Pont Napoléon a St. Sauveur, in the Hautes 
Pyrénées, constructed on a scale of sth. This 
bridge consists of a single masonry span across a 
ravine nearly 200 ft. in depth from the crown of the 
arch. In this case a centre scaffolding was raised from 
the botiom of the ravine, the four parts upon which it 
rested being held in position by four wooden caissons 
filled with concrete. The scaffolding was then raised 
to the necessary height, and supported the centering 
under the crown of the arch. Another instance is that 
of the Pont d’El-Kantara, an iron bridge of 173 ft. 
span and 364ft. in height from the bottom of the river 
to the crown of the arch.’ This bridge crosses the Rum- 
mel, at Constantine, in Algeria, and was constructed by 
Mr. G. Martin, of Paris. We gave engravings and 
a description of it a few weeks ago. In this case 
there was no centre support, but a wooden trellis 
arch thrown right across from side to side formed the 
support for carrying over the iron arch. A third good 
specimen of centerings, also shown in model, is that 
used in the construction of the Pont de Chalonnes, on 
the line of railway from Angiers to Niort. There do not, 
however, appear to have been any peculiar difficulties 
to be overcome in this case. sides these, there 
are also shown models of the scaffolding employed in 
the erection of two lighthouses, and a style of roofing 
designated the systeme Bosc, adapted for places where 
a large intermediate space is required. The model ex- 
hibits the woodwork enphagel in the Cercle Inter- 
nationale, which covers an oval space of about 76 ft. 
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by 60ft. In one of the outbuildings belonging to 
France is shown some portable scaffolding capable of 
being’ raised or lowered at pleasure, and inside the 
main building one of a larger character, furnished with 
a moveable crane on its summit for raising materials, 
and which is worked by a steam-engine placed on a 
platform near the base of the scaffold. 

Spain, besides the wooden lighthouse, exhibits also 
a mode of constructing a temporary wooden bridge, 
intended probably for military purposes. It consists 
of a wooden framework, of a slightly greater width than 
the bridge itself, on which is erected a wooden crane 
furnished with winches, crabs, &c. ‘This framework is 
first supported on a set of rails laid down to the com- 
mencement of the bridge ; the foremost end is then run 
out a short distance beyond the end of the rails, and is 
supported by a framework hinged to its extremity, and 
which forms, as it were, a temporary pier. The con- 
struction of the bridge is then commenced, and, as it 

roceeds, rails are laiddown. The portable framework 
is then pushed further out, and the process of construc- 
tion proceeds. In order to adapt it tovarying depths, the 
front support of the framework can be set at a greater 
or less angle, and can easily be lengthened, if required. 

From Prussia is sent an interesting set of models, 
showing the principles of forming pile foundations for 
docks, canal ae &e. 

The only thing exhibited by Bavaria, in the civil 
engineering section, is a model, to the scale of 1 in 30, 
of the bridge of boats over the Rhine for railway and 
general purposes, at Maximiliansau, between Winden 
and Carlsruhe, erected by order of the Palatinate Rail- 
way Company from plans by their chief engineer, 
M. C. Basler. This bridge was completed in 1865 ; 
its total length is 697 ft., and width a little over 36 ft. 
A single line of rail runs along the centre of the 
bridge, and there is a roadway for ordinary traffic on 
either side. On the land approaches the wooden plat- 
forms are supported on either side by double posts, 
between which weights are free to move, and these 
act as compensation balances in order that the slope 
may regulate itself according to the height of the 
river, e bridge platform is constructed in separate 
lengths, each being supported by three wooden barges ; 
they are connected together by screw couplings, and by 
pieces of timber. We gave an illustrated description 
of this bridge a short time ago (vide pages 157 and 
158 of the present volume). 





In the American section will be found a portable 
military hospital in wood, wherein each bed is furnished 
with a punkah over it, and all the punkahs are simul- 
taneously actuated by a large heavy pendulum kept 
swinging at the outside of one end of the building. 
There 1s also a model of a bow-and-string swing 
bridge in wood, wherein the bow consists of a wooden 
span built up with timbers, having six thicknesses of 
timbers.in the centre, and graduating down to two 
thicknesses at either end. The top of the bows on 
either side the bridge are connected to one another 
for a certain distance in the centre of the bridge and 
to the platform framework by cross girders of wood, 
between each of which are placed iron connecting 
bolts, by means of which the whole structure is 
screwed up tight. The several thicknesses of wood 
in the arch and in the platform framing are further 
held in position by wooden keys inserted in grooves 
cut for that purpose. A system of military bridges 
designed by bolonel Andrew Derron, 25th Regiment 
New Jersey Volunteers, is also deserving of notice, in 
consequence of the very great rapidity with which such 
a bridge could be constructed. It consists of rough 
wooden posts (trees cut down on the spot would 
auswer the purpose well enough), each supported on a 
separate wooden crib, and cut with along taper towards 
a square point at top. Two of these poles are set at 
certain distances apart, according to the desired width 
of the bridge, and they are connected together by a 
cross beam, at each end of which is cut a square hole, 
into which the tapering points of the poles pass ; and 
in order to mi the height of each cross girder 
to suit the level of the bridge, wedges, inserted from 
beneath through each rectangular hole of the cross 
beams, are keyed up, and thus keep them in proper 
position. The width of each span of the bridge is, 
of course, regulated to a certain extent by the length 
of timber obtainable for the purpose. Between each 
pair of piles strong beams are then thrown across 
from girder to girder, and made to hold in their places 
merely by being notched at either end, so as to drop 
slightly over each cross beam, and a planked roadway 
is then nailed over all. The approaches to the bridge 
are also formed of wood in a similar manner, except- 
ing that, instead of posts, the shore end of the platform 
is supported on a raised cribwork of timbers placed 
alternately lengtlways and across in each successive 
layer until the required height is attained. It is also 
proposed to adopt a similar plan of construction. in 
the erection of scaffolds for building and other pur- 
poses, 

Not an uninteresting portion of the exhibitions in 
wood is one in the French section, showing several 
railway sleepers that have been in use several years, 
all of which are in such excellent preservation as to 
prove that they must have been specially selected, and 
must therefore be taken to represent extreme, and not 
ordinary, qualities of timber. None of them appear 
to have been in any way preserved before being put 
down; but, notwithstanding this, one which was put 
down in March, 1859, and only taken up on the 28th 
of February last, appeared to be as sound as the day 
on which it was first cut. In the English section is a 
collection of sections cut from piles used in various 
situations, from telegraph posts, ships’ keels, and other 
woods which had been prepared, previous to being 
used, by Mr. J. Bethune’s process. This collection 
included a section from a sleeper which had been down 
on the Great Eastern Railway for twenty-one years ; 
another, which had been down on the Lancashire and 
Yorkshire line for nineteen years; and another from the 
London and North-Western, which had been in use 
for twenty years. ‘These all are perfectly sound to the 
core, and show that the preservative liquid had pene- 
trated perfectly through each sleeper. The ship’s 
keel, which had been for some time in the Red Sea, was 
perfectly riddled with worm holes, notwithstanding 
the preservative process. And, finally, there are sec- 
tions shown side by side of a creosoted and uncreo- 
soted pile used together in the construction of the 
chain pier at Edinburgh, and whilst the timber that 
had been prepared appeared still to be perfectly sound, 
the unprepared one had been reduced to little more 
than half its original section by the effects of the water 
and insects upon its surface. 








CANAL AND RaiLway Traction.—Messrs. Jolin Fowler 
and Co., of the Steam Plough Works, Leeds, exhibit at the 
Paris Exhibition a small engine intended to be worked in a 
canal boat. It drives a large clip pulley (upon the late Mr. 
Fowler’s patent), and which is to work upon and along a steel 
rope laid upon the bottom of the canal. Mr. David Greig, of 
the firm of Messrs. Fowler and Co., has patented a similar mode 
of working railway trains up steep gradients. This plan sug- 
gested itself to Mr. Greig after a recent journey over Mont 
Cenis, and he is confident that it will be found more practicable 
and economical than any other yet proposed. 
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INDIA IN THE PARIS EXHIBITION. 


Ove distinctive feature of the first edition of the 
official catalogue of the Paris Exhibition is the total 
absence of any list of articles sent from India, and the 
first impression on purchasing that book would cer- 
tainly be that India was wholly unrepresented there ; 
but such, of course, is not the case, and by referring to 
the plan of the building, which we published some 
little time since, it will at once be seen that a certain 
space has been allotted to that empire immediately 
adjoining the British section, and, in addition, further 
accommodation has also been found necessary, which 
has been obtained in one of the numerous external 
buildings which are springing up about the grounds so 
rapidly as to bid fair soon to cover the greater portion 
of the space which should have been garden, and 
to successfully hide the main building from view, ex- 
cepting at the several principal entrances. 

‘Those who interested themselves in this portion of 
the Exhibition of 1862 will certainly notice with 
regret the absence of any signs of engineering pro- 
gress in India in the present one. On the former 
occasion were to be seen specimens of iron manufac- 
ture by the East India Iron Company, who are, how- 
ever, now content to be represented merely by samples 
of the native iron ores. Of course it was not to be ex- 
pected that that company would reap much, if any, 
benefit, commercially, by exhibiting their manufactures 
either in this country or in Paris, and their pride in 
their works is probably not sufficiently gratified by 
a little cold praise as to compensate them for the ne- 
cessary outlay; and, therefore, their works find no 
place in the Paris Exhibition of 1867. This is an 
undertaking, however, the expense of which ought 
properly to have been borne by the Indian Govern- 
ment, if there were any desire that the country should 
he adequately represented ; but that they did not do 
so will cease to be a matter for wonder when it is 
known that no specimens of iron, or other engineering 
work, has been sent from any of the diiferent Govern- 
ment factories. There are such workshops at Caleutta, 
Madras, Bombay, and Poona; but even though*these 
were unrepresented, we cannot reserve an expression of 
astonishment that the Roorkee workshops are not to 
be found amongst the exhibitors, for it is there, more 
than at any of the other factories throughout India, 
that the native youths are taught mechanical engincer- 
ing. Specimens of work from that place might there- 
fore be fairly taken to represent the measure of pro- 
gress introduced to India by the English ; and if placed 
side by side by some rude native-made article of recent 
date, the comparison could not fail to have been 
especially instructive. As it is, this portion of the 
Wxhibition is barely represented by native-made guns, 
swords, daggers, &c., many of which we believe to 
have seen before in previous exhibitions and at the 
Indian Museum at Fife House. To exhibit ancient 
made articles over and over again, and to omit the 
introduction of quite modern manufactures side by 
side with them, does not, in our opinion, properly fulfil 
the objects of these international Exhibitions, and the 
practice should therefore be strongly condemned. 

The Paris Exhibition abounds in objects connected 
with civil engineering; but here again, notwithstanding 
the vast works recently completed or now under con- 
straction (many of which have been specially noticed 
from time to time in the columns of ENGINEERING), 
the world might remain in total ignorance of their 
existence so far as any trouble or exertion on the part 
of the Government to bring them to notice is con- 
cerned; and the world’s great show of 1867, whilst it 
contains so many interesting particulars of the works 
of other nations, is totally void of anything whereby 
might be made known the existence of the many 
mighty works in our Eastern possessions. 

In raw materials India is somewhat better repre- 
sented, and there are several specimens of iron ore 
from different parts of the empire exhibited, and in 
one or two instances specimens of iron and steel pre- 
pared from them, and also specimens of charcoal from 
Indore, Burmah, and elsewhere; but we have been 
unabie to discover any coal. In the show of various 
timbers grown in the country, India is very well re- 
presented, and we shall refer more particularly to this 
subject in another article. Cottons and fibres are, of 
course, well represented, as are also seeds and, in 
some instances, the oils obtained from them; but we 
failed to discover any petroleum, which, however, has 
now been found in several parts of India. A few 
agricultural instruments and implements used in irri- 
gation, a few cotton-cleaning and spinning-machines, 
with one or two looms, the minting apparatuses of 
his Highness the Maharajah Holkar and the 
Maharajah Scindia, and some locks from various parts 





of Bengal, Bombay, and Mysore, complete the list of 
articles and manufactures of engineering interest from 
India. 

Although the branch in which we naturally take 
most interest is so inadequately represented in the 
Indian section, of the Paris Exhibition, it must not 
therefore be supposed that the Indian collection is an 
inferior one,on the whole. On the contrary, in other 
respects the* products of the country have, perhaps, 
never beeti'sd extensively exhibited before, and the 
specimens of ivory and wood carving, jewellery, and 
shawls far surpass, both in quantity and quality, those 
that were contained in any of the former international 
Exhibitions. But the eollection, as a whole, is sadly 
incomplete, and the omission to include amongst the 
articles sent home anything that would exhibit the 
engineering progress of the country has been to ex- 
clude those very branches of industry by which, in a 
greater degree than any other, India “must look, if 
ever, to be raised from her present position to one of 
almost fabulous wealth mal prosperity, to which her 
immense natural, but hitherto euibestened, resources 
might yet one day raise her. 








THE HAARLEM LAKE PUMPING ENGINES. 


WE give, this week, a two-page engraving of one of the large 
umping engines erected for pumping the water from the Haar - 
em rn and we may remark here that it is a curious fact that, 
notwithstanding the peculiar construction of these engines, and 
the length of time which has elapsed since their erection, no 
drawings of them have, so far as we are aware, been previously 
published. The following account of the engines and of the 
manner in which the drainage operations were carried on from 
Weale’s ** Dictionary of Terms of Art:” 

“ In 1839, the Dutch States-General decreed the drainage of 
the Haarlemmer meer, and voted eight millions of florins for 
that purpose, to which two millions more were subsequently 
added, making the total sum of 834,000/. 

“ The Haarlemmer meer forms part of the great drainage dis- 
trict of Rnynland, which has an area of 305,014 English acres. 
Prior to 1848, this area was occupied by 56,609 acres of meers 
and water-courses, nearly all in communication with each other, 
forming what is called the boezem, or catch-water basin of the 
district; the surface of the water being maintained at the 
lowest level of natural sluiceage by sluices at Katwyk into 
the North Sea, and at Sparndam and Halfweg into the Y, or the 
sout hern end of the Zuyder Zee. 

“ Above the boezem are 75,357 acres drained into it by natural 
level; and at depths from 2 ft. Gin. to 4 ft. below it are 170 
polders covering an area of 135,850 acres; and 37,198 acres, 
divided into 28 polders, which were formerly meers, but are 
now drained, and whose beds are on an average 14 ft. below the 
level of the boezem. 

“ The surplus rain and infiltration waters from the 173,048 
acres of polder-land are lifted into the boezem by the united 
action of 261 large windmills, with an average force of 1500 
horse power. 

“ The drainage of the Haarlemmer meer, which forms part 
of the boezem or basin, will deduct 45,250 acres from its area, 
and reduce it to 11,379 acres, or }th part of its former size, 
whilst the land surface drained into it will be increased from 
229,657 to 293,735 acres. 

“ The average level of the boezem is 10 in. below the ordinary 
low water, and 27in. below high-water mark in the Y or 
Zuyder Zee, and 7 in. above low water, and 57 in. below ordi- 
nary high water, in the North Sea. 

** The bed of the Haarlem Lake is 14 ft. below the winter level] 
ot the boezem, and, when drained, the maximum lift will be 
16 ft. 6 in. to 17 ft., according to the state of the wind, which 
raises or depresses the surface of the water in the canals very 
considerably. 

** The water contents of Haarlemmer meer to be pumped ont, 
including the additional quantity arising from the surplus rain 
and infiltration during the draining, are estimated at 800,000,000 
cubic métres or tons. 

“ The greatest quantity of monthly drainage when the meer is 
pumped out is estimated at 36,000,000 tons, and the annual 
average surplus of rain-water, &c., at 54,000,000 tons to be lifted, 
on an average, 16 ft. high. 

“ The Dutch engineers were generally in favour of windmills, 
or a combination of windmills and steam-engines, for pumping 
out the meer; but in 1841, the late king, William IL, by the 
advice of a commission, decreed that steam engines only should 
be employed for the purpose, and in 1842, at the suggestion 
of two English engineers, Mr. Arthur Dean and Mr. Joseph 
Gibbs, it was determined to erect, and they were directed to 
prepare the designs for, three steam engines upon the high- 
pressure, expansive, condensing principle, of the ordinary force 
of 350 horse power each, but capable of being worked on emer- 
gencies up to 500 a 

‘The consumption of fuel was limited to 24 lb. of coal per 
horse power per hour. 

“ The three engines were named the ‘ Leeghwater,’ ‘ Cruquius,’ 
and ‘ Lynden,’ after three celebrated men who had at different 
periods proposed plans for draining the Haarlemmer meer, 

“The ‘ Leeghwater’ was t.e first erected, to work eleven 
pumps of 63 in. diameter, with 10 ft. stroke in pumps and steam 
cylinders, and the ‘Cruquius’ and ‘Lynden’ were afterwards 
constructed to work eight pumps each, of 73 in. diameter, and 
with 10 ft. stroke; each engine is calculated to lift 66 cubic 
métres or tons of water per stroke.” 

The two-page engraving represents the ‘ Lynden’ engine; 
the ‘Cruquius’ is on the same; model but the ‘ Leeghwater 
has the inner ends of its eleven pump-beams arranged under 
the great crosshead, instead of over it. 

‘* Each engine has two steam cylinders, placed concentrically, 
the one within the other, the outer of 12 ft. diameter, and the 





inner one of 7 ft. diameter; both are secured to one bottom, 
and covered by one cover, but the inner cylinder does not touch 
the cover within 1} in.; there are two pistons, 26in. deep, the 
compartments of which are fitted with cast-iron plates; the 
outer piston is annular, and has a packing on both sides ; beneath 
this annular piston a constant vacuum is maintained when 
working; the two pistons’ are’ connected “by | five piston-rods, 
as shown in the sketch, to. great‘crds#+head or cap, the whole 
mass weighing about-85 tons, and by eight eonnecting rods the 
= pistons are suspended from the inner ends of eight cast-iron 
balance beams, to the outer ends of which are hung the eight 
pump pistons ; the action of the engines is therefore very simple, 
the steam, being applied uncer the inner piston, lifts both the 

istons, the great crosshead, and inner ends of pump balance 

“ams simultaneously, and the pump pistons descend at the 
same time; by an hydraulic apparatus attached to the great 
crosshead, the dead weight of the pistons, &e., is arrested at 
the point to which it has been thrown up by the steam, and time 
is given for the valves of the pump pistons to close before the 
down stroke of the steam pistons is made; then the equilibrium 
valve being opened, the hydraulic apparatus is, liberated at the 
same moment, and the steam passing from beneath the small 
piston above both pistens, the pressure on both sides of the 
small one is equalised, whilst nearly two-thirds of the steam acts 
upon the annular piston against a vacuum, and ‘in ‘aid of the 
dead weight helps to make the down stroke in the steam cylin- 
der, and the upstroke in the pumps. ‘The use of the two cylin- 
ders enables the engi n, by judiciously altering the expan- 
sion in the small cylinder, to command his work at all times, 
without stopping the engine to take out, or put in, dead weight, 
as would be necessary for a single-acting one-cvlinder engine 
where dead weight only is used for lifting the water. It has 
frequently occurred that the load of an engine has been added to 
or diminished by 10 or 12 tons in the eourse of half an hour, by 
the action of gales of wind on the surface of the meer and 
boezem. Each engine has two air-pumps of 40 in. diameter, 
and 5ft. stroke. ‘The steam is cut off in the small cylinder at 
from one-fourth to two-thirds of the stroke, according to the 
load ; and after expanding through the remainder of the stroke, 
it is still further expanded in the large cylinder. 

“ The anticipated y in ¢ ption of fuel has been 
realised: when working with the net power of 350 horses, the 
average consumption is 23 lb. of best Welsh coals, or 75 millions 
duty with 941b, of coal; and on a late trial, the Cruquius and 
Lynden engines were found to do a duty of 87 millions. 

“The whole cost.of machinery, buildings, coals, and wages 
to pump out the lake will not exceed 150,0001, whereas by 
wind it would have cost 308,0002, being a saving of 158,0002.; 
and there will also be a further economy upon the works in the 
bed of the lake amounting to 40,0001. more, so that the total 
saving by steam over wind will be 200,000/, and three years’ 
time. 

“To compensate the district of Rhynland for the loss ot 
45,230 acres of the boezem or catch-water basin, a steam-engine 
of 200-horse power, driving ten large scoop-wheels, has been 
erected at Sparndam. to lift the boezem water over the tide in 
the Y, or base of the Zuyder Zee, where the rise is on an 
average only 17in. This engine has discharged 30,000,000 tons 
of water in fifteen consecutive days. When the state of the 
boezem permits the Leeghwater, Cruquius, and Lynden engines 
to work freely, they discharge on an average 2,000,000 tons in 
twenty-four hours, and they are capable of dving this down to 
their full depth. In the month of June, 1849, the three 
engines discharged 60,000,000 tons water, and lowered the meer 
1 ft.; between the Ist of May and 1st of December they had 
lowered the lake 5 fr. 

“The Leeghwater, Cruquius, and Lynden engines were 
contracted for jointly by the Hayle and Perran Foundry Com- 
panies, Cornwall, and were manufactured and erected under the 
direction of Mr. Arthur Dean.” 











Tur Cnroxocraru.—Benson’s chronograph, which is now 
regarded as the great authority as to the time of horse and boat 
ra,es, and in other cases where it is essential to obtain the rate 
of speed with perfect accuracy, consists of an ordinary quick train 
lever movement on a scale sufficiently large to carry the hands 
for an 8-in. dial, and with the addition of a long seconds hand 
which traverses the dial instead of being as asual just above the 
figure 6. The peculiarity of the chronograph consists in this 
second hand and the mechanism connected with it. The hand 
itself is double, or formed of two distinct hands, one lying over 
the other; the lower one, at its extreme end, is furnished with 
a small cup or reservoir with a minute orifice at the bottom, 
The corresponding extremity of the upper hand 1s bent over, so 
as to rest exactly over this puncture, and, the reservoir having 
been filled with ink of a thickness between ordinary writing fluid 
and printer’s ink, the chronograph is — for action. The 
operator, who holds tightly grasped in his hand a stout string 
connected with the mechanism peculiar to this instrument, 
keeps a steady look out for the fall of the starter’s flag. Simul- 
taneously, therefore, with the start of the race the string he 
holds is pulled by him, and at the same moment the upper hand 
dips through the reservoir in the lower and leaves a dot or speck 
of ink upon the dial. This is repeated as the horses pass the 
winning-post, so that a lasting and indisputable record is 
afforded by the dots on the dial of the time, exact to the tenth 
of asecond, which is occupied in running the race. The same 
principle is now also applied to pocket watches with every suc- 
cess, and they are rapidly gaining favour with gentlemen in- 
terested in sporting pursuits. 

Borinc CyiinpErs.—The boring of large cylinders is con- 
ducted at the Novelty Works, New York, in a very simple and 
ingenious manner. All framing (which in this case would be 
very bulky, costly, and cumbrous) is dispeused with, and the 
cylinder to be bored is pressed into service, as frame and sup- 
ven for the tool which is to finish it. ‘The cylinder, in fact, 

ing firmly secured in an upright position, on a bed-plate which 
has a central bearing for the boring shaft, this last is lowered 
into it, and secured by proper adjustments to the upper edge, 
whereupon the boring-machine is eomplete.—Journal of the 
Franklin Institute, 
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THE SUEZ CANAL. 


In one of the buildings in the gardens which sur- 
round the Paris Exhibition, and near to the portion 
belonging to France, will be found a very interesting 
set of models, exhibiting in the clearest possible 
manner all the details connected with the construction 
of the Suez Canal. In the centre of this building are 
two large models, the one illustrating the whole series 
of works, and the other giving certain details on a 
larger scale. The former of these shows not only the 
whole maritime canal from the Mediterranean Sea to 
Suez, but also the sweet-water canal, which, taken from 
the Nile at Cairo, runs in a serpentine course to 
Ismailia, and thence proceeds in a line nearly parallel 
to the main canal down to the port of Suez itself. This 
plan shows also the whole system of irrigation channels 
taken off from the eastern side of the Nile, and the 
limit of their influence is strongly marked by a sudden 
change from green cultivation to an arid and sandy 
soil; but for some little distance on either bank of the 
sweet-water canal similar signs of cultivation are 
carried into the heart of the desert itself, thus clearly 
showing that this sterile waste requires only a supply 
of fresh water in order to convert its entire surface 
into a fertile plain. 

The whole maritime canal is represented as it will 
be when finished, and the raised banks of sand on either 
side of its channel, where it passes through Lake Men- 
zaleh, are suggestive of grave doubts as to its effective 
permanence in that portion of its length, without the 
assistance of constant attention and repairs, since the 
action of high winds on the surface of the lake, and the 
wash of vessels passing through the canal, must pro- 
duce effects calculated to erode the embankments on 
either side respectively. The only deep cutting along 
the entire length is situated below the lakes, at a point 
where the course of the canal is intersected by a high 
ridge of sand, the successful completion of which must 
ever stand out of itself as a monument of the perse- 
vering efforts of the engineers employed on the 
works. 

The other large model represents a small portion 
only of the canal, constructed on a scale of three centi- 
metres to the metre, and on it are models of the dredg- 
ing-boat, together with the long traveller for conveying 
the soil raised from the bed of the canal on to the em- 
bankment, and which has already been illustrated in 
the pages of Encinzrrine ; and another machine, of 
a somewhat similar character, constructed for the pur- 

ose of raising trucks full of soil separately out of a 

arge, specially constructed to receive them, and 
which, after depositing their contents on the adjoining 
bank, replaces the empty trucks into the barge again. 
Besides these, there is also shown, on a similar scale, a 
soil barge, in which some of the material dredged up 
is conveyed out to sea and deposited beyond the break- 
waters into the deep waters of the Mediterranean, and 
the small passenger steam-boat which at present works 
along the sweet-water canal. 

Along the sides of the room are also models of the 
following principal places along the line of the canal, 
on a larger scale than that on which the entire works 
are represented, viz., El-Guisr, Suez, Ismailia, and 
Port Said. Also a model of a steam-tug — in 
drawing the trains of barges in order to get rid of their 
contents ; these barges, it appears, are worked by means 
of achain, anchored probably at both ends into the 
bed of the canal, and passes over a grooved wheel on one 
side of the vessel, which is worked by engines on board 
the tug-boat. Another model shows the dredger used 
in widening the canal, and keeping its banks to their 
proper slope. This machine is like an ordinary 
dredger, with buckets on an endless band ; but, instead 
of being placed in a barge, it is mounted on the back 
of a locomotive having a very wide wheel base, to 
ensure steadiness with such an overhanging weight. 
This locomotive dredger rests on a wide gauge tram- 
way on the top of the canal bank, and the dredger, 
overhanging the canal bank to nearly the level of the 
bottom of the canal, scoops up the soil from the sloping 
banks below, and delivers it over the top into a shoot 
on the other side of the locomotive, from which it 
falls into trucks placed on a parallel line of railway, and 
along which it is afterwards conveyed away in trains 
by a regular locomotive, and deposited in some place 
out of the way. 

In order to render this exhibition as perfect as 
possible, cases placed alternately with the smaller 
models round the room are filled with collections of 
birds, insects, and reptiles found in the vicinity of the 
canal, and fossils, specimens of soil, and ancient models 
and curiosities discovered during the process of exca- 
vating the works, And, to complete it, a stuffed camel 





occupies a position between the doors of entrance and 
exit. 

Behind the room in which the before-mentioned 
models, &c., are exhibited, and communicating with 
it by a door at the extreme inner end, is another large 
circular room in course of construction, but as yet not 
nearly finished. We have, however, been unable to dis- 
cover the purposes to which this additional space, 
when completed, is to be applied. 








ARTIFICIAL FUEL AT THE PARIS 
EXHIBITION. 

Artiriciat fuels may be said to now appear for the 
first time in an international Exhibition as a practical 
and accomplished fact. We have compressed coal 
slack and coal dust, forming a solid and easily trans- 
portable fuel, of excellent quality, produced by a 
simple and inexpensive process from the smallest 
particles of coal, which have generally been considered 
as utterly valueless, and have formed an encumbrance 
rather than a source of gain to the proprietors of coal 
mines. This process, first long ago adopted with con- 
siderable success in England, was taken up in Belgium 
about five years ago, and has since then been intro- 
duced into France and Austria with perfect success. 
The Paris Exhibition represents this new branch 
of industry in its present state by samples of 
artificial fuel, and by models and illustrations of 
the different machines employed in their production. 
The process of compressing coal dust consists in 
mixing this material with a cementing matter, which, 
after being exposed to a high pressure, will effectively 
bind the Be articles of coal together, and form 
a solid block of considerable strength. With some 
kinds of bituminous coal it has been found that 
the mere application of considerable pressure at 
a somewhat elevated temperature is sufficient for 
making the small particles adhere to each other, so as 
to prevent them from falling into dust upon the fire- 
grate, and to make them burn like solid blocks of coal 
or of wood. The fuel compressed in this manner is, 
however, rarely capable of standing the rough usage of 
transportation, and it is therefore only in special 
localities that it can be applied, while those kinds of 
artificial fuel which are now an article of commerce on 
the Continent are made by the application of a cement. 
The first cement ever applied, we believe, was clay ; 
but, this material being incombustible, and producing 
a very large quantity of ashes in burning, was soon 
discarded. The application of coal tar was then re- 
sorted to, and gave very good results. The different 
kinds of coal required more or less of the cementing 
material according to their own more or less bitumi- 
nous character, and according to the higher or lower 
pressure to which they were exposed. Coal tar, 
as a cement, has, howevzr, in the most recent prac- 
tice been superseded by another organic substance 
obtained as a residue in the manufacture of starch, 
and practically almost valueless for other purposes. 
This substance can be employed in quantities not ex- 
ceeding one per cent. of that of the coal dust to be 
compressed with it; it leaves no ashes in burning, and, 
what is still more important as compared with the 
ready liquidity of coal tar, it does not melt at a high 
temperature, so that its binding effect is not lessened 
when exposed to the heat of the fire. The Paris 
Exhibition contains compressed fuel from several 
French collieries, amongst which the Mines de Grande 
Combe, the Compagnie Anonyme des Huilléres de la 
Chazotte, near St. Etienne, and M. Felix Dehaynin, of 
Paris, are the most important, the latter exhibitor 
having one of his establishments in Marcinelle, in 
Belgium. From Austria the Northern Railway Com- 
pany, who own extensive coal pits at Ostrau, in Moravia, 
have also sent some very good samples of their 
artificial fuel. The compressing machines are of very 
different construction, but that most approved of seems 
to be the machine invented by M. Evrard, the engineer 
of the company of Chazotte, and another constructed 
by M. Mazeline. A description and drawings of 
M. Evrard’s machine are now in course of preparation 
for our pages. The material in this machine is 
forced within cylindrical pipes of cast iron by the 
resistance offered to its passage through the pipe, 
and caused by the friction of the material against the 
sides of the pipe. ‘The compressed fuel passes out of 
these cast-iron pipes, as a continuous cylindrical bar, 
which is broken in suitable lengths, and then sold much 
in the form of round logs of wood. M. Mazeline’s 
machine, exhibited both in original and in a model, 
produces bricks of prismatic form. It consists of a 
mixing apparatus, which feeds the material into a kind 
of brick-making machine, having about twelve square 





moulds arranged in a circular frame, which has a rotating 
movement. Each die is worked by a square piston 
projecting into it from the bottom, and acted upon by 
an inclined plane which presses the pistons upwards 
during the revolution of the circular frame, so that 
each brick is completed and delivered by the respective 
mould making one complete turn round the central axis 
of the machine. These bricks have the advantage of 
being more easily stored than those of cylindrical form, 
but the machines do not produce the same quantity as 
those of equal cost on M. Evrard’s plan. The character 
and qualities of these kind of compressed fuel which on 
the Continent have the name of briquettes, or charbon 
agglomérés (coal bricks), must, of course, depend 
upon the nature of the original coal from which they 
are produced. The Belgian coal, and that of St. 
Etienne, which always requires washing on account of 
the pyrites and other impurities which it contains, 
must go through this process before being compressed, 
the coal from screenings and dust, from Ostrau, on 
the other hand, are so pure as to require only cement- 
ing together to make an excellent fuel. M. Dehaynin 
states that his machine, being a modification of M. 
Evrard’s construction, produces 10 tons of fuel per 
hour, with a motive power of 80 horses. The whole 
machine weighs about 65 tons, with all its accessories 
and gearing, including the steam-engine. The coal 
bricks are slightly heavier than natural coal, and their 
calorific effect has been found fully equal, and in some 
cases even superior, to the latter. The process of 
washing removes about 5 per cent. of the weight of 
the coal dust, representing incombustible impurities, 
and the compressed fuel leaves only 6 to 7 per cent. of 
ashes. M. Dehaynin’s works produced 175,000 tons 
of this fuel last year, which has been sold to the 
different railway companies and the navy, besides a 
great quantity for household purposes, for all of which 
applications the briquettes are preferable to natural 
coal on account of its greater regularity of form, 
greater cohesion, and consequently improved cleanli- 
ness in firing, besides also for its high heating effect. 
The compressed fuel of Chazotte leaves only 4 or 5 
per cent. of ashes. It is made from anthracite coal 
containing 81 per cent. of uncombined carbon, 16.5 
per cent. of hydrocarbon, and 2.5 per cent. of ashes. 
Some experiments made by the Messageries Impériales, 
and by other parties, have shown a superiority of this 
fuel over the best coal from Cardiff, amounting to 10 
per cent. weight for weight. The Northern Railway 
of Austria has a production of 15,000 tons per annum, 
The briquettes evaporate 7.1 to 7.2 pounds of water 

er pound of fuel in regular practice with locomotives 
or passenger trains, which use this fuel in preference 
to coal. ‘The large coal from the same mines has 
about the same heating effect, while the coal slack in 
its natural state could not be considered to have more . 
than five-eighths of this heating effect, even with 
careful firing and a suitable grate. The coal bricks of 
the Northern Railway are prismatic, 9 in. long, 5 in. 
wide, and 44 in. thick ; they weigh 8 lb. each, and are 
made with a cement consisting of the refuse of the 
starch works. They are compressed in a damp state, 
and afterwards dried in a kiln heated overhead by a 
current of hot air. The time for drying is about 
three hours. The form of these bricks makes them ex- 
tremely convenient for all practical operations. Their 
weight being always constant, it requires only to count 
the number of bricks for delivering the exact quantity 
of fuel required, except, of course, to purchasers. 
The stowage is very much facilitated, and the loss from 
coal crumbling into dust is considerably lessened. 
The prime cost of this material, taking the coal dust at 
its selling price at the pit’s mouth, is considerably 
below that of the solid coal drawn from the same pits, 
while it is in many instances effective in lessening the 
working expenses of mining operations, thereby re- 
ducing the prime cost of the coal itself. There can be 
no doubt that this valuable process will soon find its 
way into the collieries of England, where its beneficial 
effects will be incalculable. Considering the enormous 
quantities of material, now next to valueless, for all 
purposes of industry, which may be converted into the 
most excellent fuel by such simple means, and at a 
moderate cost ; the process of compressing fuel appears 
to be one of the most important of modern inventions, 
and one of the — steps in advance represented 
by the present Exhibition. It is a practical and com- 
mercial reality, but still in the first stages of its infancy. 
Its introduction into the English coal district can 
hardly be postponed any longer, and, if once in 
operation on that enormous pre. which it is capable 
of acquiring in the British collieries, will form one 
a greatest sources of wealth ever known any- 
where, 
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CAST-IRON PIPES. 

We give, herewith, a diagram cage ions of the 
cast-iron pipes used by Quartermaster ontgomery C. 
Meigs, the engineer-in-chief of the Washington Aqueduct, for 
the distribution of the water from the distributing reservoir to 
the various parts of Washington and Geo: wn. The diagram 
is engraved to one-fourth full size, and, of the two sections 
represented on it, that on the left refers to a Sin. pipe, and 
that on the right to a 48 in. main, whilst the lines extending 
from one section to the other give the proportions of the various 
parts of pipes of intermediate sizes. The dimensions of each 
part, in terms of the diameter of the pipe, are also marked on 
the diagram. The formule used to determine the thickness of 
the pipes are as follows: 

T = thickness of pipes in inches. 

D = diameter of pipes in inches. 

K = tensile strength of cast iron in pounds per square inch. 

P = pressure of water in pounds per square inch. 

C = coefficient of safety above proof. 

ec = coefficient of proof above working pressure. 

S = thickness necessary for sound castings for the smallest 

ipe. 
N = diameter of pipe which has such thickness that no addi- 
tion for sound castings is required. 


x ~= strength of cast iron in pipe. 
JC 


Ss (1 in ) = additional thickness for all diameters. 
N 


»— PDCe D 
eae +8(!-5)- 
When K = 18.000 ]b., then C = 39, ¢ = 4. 
N = 48°,S= 4", P= 75 )b. 
K _ 4800, 
c 
T = 0.0260416, D + 0.25’. 


COMPRESSION OF WROUGHT IRON. 

Tae importance of certain experiments, as attested by many 
inquiries which we have received, makes it desirable that we 
should reprint the following article, which first appeared in our 
number of April 20th last, just one year ago. We may add that 
our present number of readers is more than three times greate: 
than then, and thus to many it will be altogether new. 

** Experiments upon the resistance of materials to compression 
are commonly made upon cubes, and thus the particles can vield 
laterally in proportion as they are compressed vertically. The 
resistance of a cube to compressive force does not, however, give 
any very definite notion of the strength of the same material 
when employed as a strut, or, on the other hand, where the 
soe is exerted upon but a small portion of a broad surface. 

n the case of wrought iron, and taking the cube, we believe, al- 
though we are not speaking from our own experiments, that an 
exceeding slight but perceptible yielding dues take place under 
a compressive strain of about 12 tons per square inch. This 
fact, assuming it to be a fact, has been very commonly quoted 
in writings upon railway matters, and we lave been told that 
railway bars will not bear more than 12 tons per square inch of 
their top surface without crushing. It cannot be ascertained 
exactly what is the bearing surface of a locomotive driving 
wheel npon a rail. In geometry there should be no surface of 
bearing, but only a point of contact. In reality there is a sur- 
face, and which we have found, in some eases, to be as sinall at 
least as one-fourth of one square inch. 

“ At our request, Mr. James Tangye, of the firyn of Messrs. 
Tangye Brothers and Price, of the Cornwall Works, Birming- 
ham, has kindly made an experiment which possesses much in- 
terest. From a bar of Lin. round Lowmoor iron he cut off a 
length of 8jin., and planed down two opposite sides so as to 
bring its thickness there to about {in., the surfaces being very 
smooth, so as to show, by the reflection of light froin them, tie 
least effect of compression. He made a steel die with a square 
face, exactly 4 in. on each side, and having, therefore, one-fourth 
square inch area. Upon. this, bearing on the planed iron, he 
applied a dead weight of 3 tons, corresponding to 12 tons per 
square inch. No impression which could be seen on looking 
directly at the bar was produced ; but, on inclining the surface 
to the light, one position can be found in which a faint trace can 
be seen as if a spot had be breathed upon. With a dead weight 
equal to 16 tons per square inch applied to a spot one inch 
further along the bar, the same appearance is seen on holding 
the bar in a certain position to the light. At successive points 
along the bar, pressures of 20, 24, 28, 32, 36, and 40 tons per 
square inch were applied. In the case only of the three last 
pressures hydraulic pressure was employed, and an estimate of 
10 per cent. was allowed for the friction of the apparatus. By 
looking direct upon the flat surface of the bar, not under a 
strong light, the effect of the pressure only becomes barely visible 
at 24 tons per square inch, and at one edge of the area of pres- 
sure the finger-nail can detect the least indentation. At 28 
tons per square inch the base upon which the pressure is 
applied is distinctly visible, and its edges can be followed with 
the finger-nail. From this pressure up to 40 tons each surface 
to which the pressure was successively applied was indented ; 
but the sharp edge of the die nowhere cut in more than 2th 
part of an inch, if as much. These surfaces, once compressed, 
might possibly have borne considerably greater pressures without 
further indentation. The surface nf the iron upon which the 
pressure actually rested is, to all appearance, uninjured, and 
had a die with a slightly rounded face been employed, very 

ikely the same actual pressure for a given area would have 
produced still less apparent indentation. ‘the Lowmoor iron 
upon which the experiment was made was of the softest quality, 
and the edges can be readily cut off in shavings by a commun 
pocket-knile. The experiment would appear to show that rail- 
way bars of hard iron would show no apparent crushing under a 
pressure of 24 tons per inch—possibly not under 30 tons—while 
steel rails would, of course, bear much higher pressures without 
injury. 
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THE OBSERVATION OF HEIGHTS BY THE ANEROID. 


We are indebted for the following valuable Table to the Astronomer Royal: 
Corresronpine Numpers of Elevation in English Feet, and of Readings of Aneroid or Corrected Barometer in English Inches (the 


Mean of Atmospheric Temperatures being 50° Fahrenheit). 





B .rometer. 


Height in Feet.j 


Barometer. 


| 
| 
| 


t 


Height in Fee 


Aneroid or Cor- 


rected 
Barometer. 


| 





Height in Feet, 





| Height in Feet 


in. 

31.000 } 
30.943 
30.886 
30.830 
30.773 
30.717 
30.661 
30.604 
30.548 
30,492 
30.436 
30.381 
30.325 
30.269 
30.214 
30.159 
30.103 
30.048 
29.993 
29.938 
29.883 
29.828 
29.774 
29.719 
29.665 
29.610 


= 
= 

















27.871 
27.820 
27.769 
27.718 
27.667 
27.616 








5750 
5800 
5850 
5900 
5950 
6000 





6200 
6250 
6300 
6350 
6400 
6450 


26.282 6500 
26.234 6550 
26.186 6600 
26.138 6650 
26.090 6700 
26.042 6750 
25.994 6800 
25.947 6850 
25.890 6900 
25.852 6950 
25.804 7000 


25. 


7050 


57 
26.710 7100 


25.663 7150 
25.616 7200 


25. 


25.569 7250 


2 


7900 
7959 
8000 








d 


Aneroid or Cor- 
Barometer. 


| 
| 


Height in Feet. 


rected 


Aneroid or Cor- 
Barometer. 


Height in Feet. 








23.200 
23.157 
23.115 











25 
9 


2.94 
22 


22. 
22.4 
22.405 
22.364 
22.323 
22.282 
22.241 
22.200 
22.160 
22.119 
22.079 
22.038 
21,998 
21.957 
21.917 
21.877 
21,837 
21.797 
21.757 
21.717 
21.677 
21.638 
21.598 
21.558 
21.519 
21.479 








it. 
10000 
10050 
10100 
10150 
10200 
10250 
10300 
10350 
10400 
10450 
10500 
10550 
10600 
10650 
10700 
10750 
10800 
10850 
10900 
10950 
11000 
11050 
11100 
11150 
11200 
11250 
11300 
11350 
11400 
11450 
11500 
11550 
11600 
11650 
11700 
11750 
11800 
11850 
11900 
11950 
12000 





20.896 
20.858 
20,820 
20 782 
20.744 
20.706 
20.668 
20.630 
20.592 
20.554 
20,517 
20479 
20.441 
20,404 
20.367 


20,070 
20.033 
19.996 
19.959 





This Table is intended more particularly for the gradua‘ 
ordinary circle of Barometric Height measure 
the Index; and the rule for measuring the height will be: 
station ; the difference is the height in Feet. 

The Table supposes the mean temperature of the 
the following correction must be applied: Add together the tem 
Fahrenheit, is greater than 100°, increase the height by 
part for every degree of 
20¢ , increase the height by ,}, part for every degree of the 

defect from 20¢, 


100°, diminish the height by ; 45 
part for every degree of the 


d in Inches. 


atmosphere to be 50° Fahrenheit or 10° Centigrade. For other tem 
peratures at the upper and lower station. If this sum, in 

for every degree of the excess above 100°; if the sum is less than 
100°. Or, if the sum in Centigrade degrees is greater than 
excess above 20°; if the sum is less than 20°, diminish the height by st5 


Fibs 


part 
defect from 


tion of Aneroids with a circle of M 
The circle of Feet is to be read off, at the upper and lower stations, by 
—Subtract the reading at the lower station from the reading at the upper 


in Feet 


tric with the 





ratures 
legrees of 
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“IMPROVED COMPOUND ENGINES.” 


Ir is a hopeful sign of the spread of mechanical 
science when we find provincial engineers, in order the 
better to commend (we will not say, puff) their wares, 
holding forth to manufacturers, millers, brewers, 
colliers, tanners, and other possible purchasers of 
steam engines as follows : 

By an acknowledged law of the mutual convertibility of heat 
and mechanical power, there is undoubtedly a definite portion of 
the heat from the expanding steam in all engines which dis- 
appears, and becomes positively converted into mechanical effort 
or dynamic power. ‘ : 

Besides this, there is in engines using high pressure expan- 
sively, and condensing it in the same cylinder, a further dis- 
appearance of heat which is not converted into useful horse 

wer, but is a positive loss, and is radiated and conducted by 
the above steam of inferior temperature from the interior of the 
cylinder into the condenser. 

“So considerable is this waste of heat, that there are instances 
enough to be well known where high-pressure steam, properly 
expanded and set free into the atmosphere, is equal in economy 
toa lower pressure expanded and condensed, and where mere 
atmospheric steam condensed is too wasteful longer to be used. 

‘The double-cylinder system is admirably well suited to avoid 
this evil, by allowing the high-pressure cylinder to retain its own 
superior temperature, which is necessary to develop the full 
duty of expansion, and providing for the same steam a separate 
condensing cylinder which only is in communication with the 
condenser. 

This little lecture upon thermo-dynamics, followed 
by a recommendation of the lecturer’s own make of 
compound engines, is taken from the advertising cir- 
cular of a firm of engineers in Yorkshire. It 1s in- 
tended to show that all steam-engines should be com- 
pound engines, and the special advantages of the 
advertiser’s own make are enumerated as follows : 

The improved compound engine, here illustrated, has a pecu- 
liarly simple disposition of parts which allow the shortest steam 
ports “direct” from the “same” ends of the steam cylin- 
ders, and enable the pistons to have “ opposite” motions: and 
the low-pressure one to be in “advance” or past the dead- 
centre when the high-pressure piston is at the end of its stroke, 
to receive the expanded steam at the “ exact ” moment it should 
be liberated as freely from the high-pressure cylinder as if dis- 
charged into the atmosphere; thus effecting uninterrupted ex- 
pansion and condensation in a perfect manner with a most com- 
plete “ balance” of the relative “ reciprocating ” and “ rotative” 
parts; and developing a maximum speed and uniform intensity 
of power with a neutralised strain on the working parts, and 
at the highest economic steam pressures; the engine at the same 
having no ‘‘ dead-centre.” 

These advantages are not possessed by the “ Woolf” com- 
pound engine, where the pistons move “simultaneously ” and 
unbalanced in the “same” direction, having lengthy and in- 
direct steam passages from the “ opposite ” ends of the cylinders : 
and the motion of the low-pressure piston is of necessity “‘ too 
late ” to receive the steam at the co instant from the high- 
pressure piston: while in the ‘“ McNaught” arrangement the 
pistons are too far apart to develop the fullest benetit to be de- 
rived from the expansive compound system. 


We will not ask our readers to discover, if they can, 
the hidden meaning in placing so many simple words, 
such as “ direct,” “ same,” “ exact,” “opposite,” “ too 
late,” &c., between quotation points, as if they were 
employed in an especial or exclusive sense, and upon 
the authority of the books; but we will note that the 
peculiarities of the “improved compound engine” are 
those merely of Mr. Craddock’s engine, now twenty 
years old. And engineers, who are familiar with the 
arguments for and against compound engines will 
admire the thorough-going loyalty to a principle shown 
by our lecturing friends, when we say that they ex- 
hibit a compound engine at the Paris Exhibition, with 
high and low pressure pistons of, respectively, but 6 in. 
and 11] in. diameter and 15 in. stroke. But it may 
create some surprise when we say that these engines, 
supplied with steam of 65 lb. from a Cornish boiler, 
and working into a condenser, consume, acccording to 
the maker’s own admission in their own advertisement, 
23 1b. of coal per indicated horse power per hour. 
None of our readers will make the mistake of com- 
paring this with the excessive and wasteful consump- 
tion of some old engine, innocent of all refinements for 
saving coal; but they will bear in mind that it is the 
admitted consumption of a highly sophisticated engine, 
in which the makers have gone so far as to lessen to 
the utmost the radiation, or rather the convection, of 
heat from the interior surface of the cylinder to the 
condenser, during successive intervals of one-fourth of 
one second between the admissions of steam. Where 
such an object is pursued at the cost of a very consi- 
derable complication of structure, we are naturally led 
to expect a close approach to what may be called the 
theoretical economy of fuel. Thus, an hourly horse 

ower is 1,980,000 foot-pounds, and this, we are told, 
is had with 2? 1b. of coal, giving 720,000 foot-pounds 
per pound of coal. But one pound of coal burnt under 
a good Cornish boiler should produce 8} |b. of steam, 
which, at 65 lb. pressure (or 79.7 lb. above a vacuum), 
would occupy 45.5 cubic feet, and, when condensed 





down to 2.71b. above a vacuum, should give of 
504,504 foot-pounds of work, even without expan 
sion. In other words, the theory of the case would go 
to show that, irrespective of any other loss than that 
of 2.71b. pressure of steam per square inch (for we 
have not assumed a perfect vacuum), the engine 
should, without expansion, and, therefore, with a single 
1,980,000 _ 3.9 Ib. of coal 

— oe 
indicated horse power per hour. Even allowing for 
loss of steam in ports, and for a little loss by radiation, 
44 lb. of coal per indicated horse power per hour ought 
to suffice with condensation, but without expansion. 

But expansion, especially where the loss of heat is 
so carefully guarded against by the use of the second 
or condensing cylinder, may be supposed to be car- 
ried to a considerable extent, eight or ten fold at least, 
and with nearly the gain inferable from theory. If to 
eightfold, the ratio of gain, but for the imperfect 
vacuum, should be as 3.079 to 1; and if to tenfold, the 
ratio should be as 3.303 to 1—these numbers repre- 
senting the relative areas of the whole expansion 
diagram, as compared with the rectangle formed by 
the full-pressure steam, if exhausted at the point of 
cut-off. 

Thus our compound engine—which requires a 
popular lecture upon thermo-dynamics in an advertisin 
circular to 8 a to work with 1}1b. of coa 
at most per indicated horse power per hour, whereas, by 
the maker’s admission, it requires almost double this 
quantity. The theory of the case is too well esta- 
blished to leave room for any dispute, and hence we 
can only conclude that, with the extreme refinement of 
a separate cylinder to prevent, as much as possible, 
the escape of the heat of the full-pressure steam, 
there is, after all, a loss, somehow, of nearly half 
the coal that theory requires—even when encumbered 
with two or three important allowances which we have 
purposely made. If we turn from theory to the more 
pore test of practice, it is not difficult to find 
many condensing steam-engines, expanding in a single 
cylinder, which consume as little as 23 lb. of coal per 
indicated horse powcr per hour, and even less. It 
requires no great resevre to discover the reason why, 
with an equal ratio of expansion, both classes of engines 
should give about the same results, so far, at least, as 
loss of heat into the condenser 1s concerned. ‘The 
temperature of steam of 65 lb. pressure is 312°, and 
we will take that within the condenser, and to which 
the interior surface of the cylinder is exposed during 
condensation, as 110°. ‘These, then, are the extremes 
of temperature in a single cylinder. Now suppose the 
same steam, in a compound engine, to be cut off at half 
stroke in the small cylinder, and admitted, after two- 
fold expansion, into the larger cylinder. Its tempera- 
ture, originally 312°, should still be about 266°, that of 
steam of 39.7 lb. above a vacuum, or 25 lb. above the 
atmosphere. So the larger cylinder still has a range 
of internal temperature from 266 to 110°. So 
far as mere cooling by radiation into a dry at- 
mosphere or dry steam is concerned, the time 
occupied in the escape of, say, 5° or 10° of the 
temperature of the interior surface of the cylinder 
would not be greatly different in the two cases, and in 
any case the loss of temperature by the cylinder, when 
exposed but for the one-fourth of one second to the 
temperature of the condenser, would not be consider- 
able. By a simple experiment which any one can 
make for himself, a }in. iron plate taken at a tempe- 
ratute of 212° from boiling water, and instantly 
wiped dry with a hot cloth, is 15 minutes in cooling 
down to the temperature of 98°, as tested by the appli- 
cation of the lips, which form a tolerably close measure 
of blood-heat. If there be any moisture left upon the 
plate, its evaporation is attended with a quicker rate 
of cooling, and thus very thin metal plates taken out of 
boiling water, with their moisture adhering to them, 
cool very rapidly. In any case, however, the mere 
difference between 312° and 267° of original tempe- 
rature, with a terminal temperature of 110° common 
to the cylinder in both cases, would not greatly affect 
the loss of heat into the condenser. Even in the 
Cornish priming engines, which work with from 2} lb. 
to 34 lb. of coal per indicated horse power per hour, 
the cylinder is not only in communication with the 
condenser during the steam or indoor stroke, but it is 
wholly exposed, during each outdoor stroke of from 
five to ten seconds, to expanded steam of perhaps no 
more than 150° temperature, or 100° less than that 
of the steam admitted at the beginning of the stroke. 
The cylinder, it is true, is kept hot by steam jacketing, 
which, singularly enough, is not provided in the “ im- 
proved compound engines” of our advertising friends, 
from whose circular we have quoted. 


cylinder, consume but 


Without further argument, we may say that the com- 
pound-cylinder system can secure no greater economy 
of fuel in small engines than is to be had with the 
same rate of expansion in a single cylinder, and with 
quick-working engines fitted with heavy fly-wheels 
even an eightfold or tenfold expansion may be had in 
a single cylinder with almost absolute uniformity of 
speed, as sufficiently proved in the Allen engine and, 
indeed, in slower-working engines. 

The “improved compound engine,” in the form ad- 
vertised, is objectionable in several respects. There 
are, first of all, two cylinders and two sets of working 
parts of different sizes where only one cylinder and 
set of working parts are really required. We must 
note, however, that the valve gear is single, and 
common to both cylinders. The valve is necessarily of 
_ size, and therefore subject to increased friction, 
and the engine has no power of adjusting the expan- 
sion to the load, the regulator acting only to throttle 
the steam on its way from the boiler. The details of 
the engine are complicated enough, with three sets of 
motion bars and crossheads, a rock-shaft motion for 
the valve gear, eight adjusting screws to each of the 
three plummer-blocks, &c. 

The first cost of such an engine would be about 
one-half greater than that of an equally good engine 
with a single cylinder, and it would certainly entail a 
greater cost for attendance and repairs. 








ADMIRALTY TESTS FOR PLATE TRON. 
ALTHOUGH the present standard tests adopted by the Admi- 
ralty for plate iron have now been in use for some time, and 
should therefore be well known to all manufacturers, yet we 
find, from inquiries which reach us, that this is not the case, 
and we therefore publish them, as they will doubtless be useful 
to many of our readers, They are as follows: 
Puate Iron (First-ciass). 
B.B. 


Tensile strain per § Lengthways 
square inch ( Crossways 
Forge Test (Hot). 
All plates of the first class, of 1 in. in thickness and under, 
should be of such ductility as to admit of bending hot, without 
fracture, to the following angles: 
Lengthways of the grain 
Across... 


22 tons. 
18 


” 


ove 125 degrees, 
oe aes 9 
Forge Test (Cold). 
All plates of the first class should admit of bending cold with- 
out fracture, as follows: 
With the Grain. 
of an inch iu thickness tu an angle of 15 degrees. 


” ” al ” 


4 i v5 

” “ ” ” ap ” 
& 9. 28> 
By 1s 9 ” ” oo 1» 
1é ” a ” ” 50 ” 
vs ” $ ” ” 70 ” 
os » under 90 


9 rs ” ” 
Across the Grain. 


lin, t5, $, and }} of an inch in thickness to an angle of 5 deg. 
¢ and tt ” ” vo» 
&) vu, and 4 ” ” 15 y, 
“§ ” ” ” 20 ” 
id ” ” ” 80 
is yy» under ” ” 40 
Piatt Irow (SeccND-cLAss). 
Bb 

20 tons. 
7 


Lengthways ... 
Crossways eee 
Forge Test (Hot). 

All plates of the second class, of 1 in. in thickness and under, 
should be of such ductility as to admit of bending hot, without 
fracture, to the following angles: 
Lengthways of the grain 
Across 


Tensile strain per 
square inch 


90 degrees, 
CO » 


Forge Test (Cold). 
All plates of the second class sould admit of bending cold 
without fracture, as follows: 
With the Grain. 
1 in. and 34 of an inch in thickness to an angle of 10 degrees. 
aa 5 


3 ” i¢ ” ” = ” 

” is ” ” ” 
$, ve ” 4 ” ” 30 ” 
is ” $ ” ” 45 ” 
vs » 4 ” ” 54 ” 
is » under ,, ” 49 oy 


Across the Grain. 


f in. and 3} of an inch in thickness to an angie of 5 degrees. 
g we 4 ” ” 10) ” 

i¢ ” ” ” 15 ” 

ié ” ” ” 20 


” 

is » under ,, ” 30 

Plates both hot and cold should be tested on # cast-iron slab, 
having a fair surface, with an edge at right angles, the corner 
being rounded off with a radius of 4 an inci. 

The portion of plate tested, for both hot and cold tests, is to 
be 4 ft. in length across the grain, and the full width of the 
plate with the grain. 

a. plate should be bent at a distance of from 3 to 6 in. from 
the edge. : 
P All plates to be free from lamination and injurious surface 
efects. 

One plate to be taken indiscriminately for testing from every 
thickness of plate sent in per invoice, provided they do not ex- 
ceed fifty in number. 1f above that number, one for every addi- 
tional fifty, or portion of fifty. 
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! 
LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 339.) 
Type 6.—Cantilever Lattice Girder, varying economic 
depth. 

Tue most superficial examination of the method and 
results of our investigations concerning the cantilever 
lattice girder of uniform depth could hardly fail to | 
suggest a desirable modification in its outline. Thus, | 
if we lay off 300 ft. span and plot the economic depth | 
at each end, and then, adding 50 ft. to each end, plot 
the economic depth for 400 ft. span, we shall, if we 
carry on the process up to the limiting span, and con- | 
nect the various plotted heights by lines, obtain a| 
curve the ordinates of which will represent the economic | 
depth for the different sections of the girder, and, con- | 
sequently, if there be no new condition introduced, of | 
the entire girder. 

But the alteration of the top flange from a straight 
line parallel to the bottom flange, to a curved line in- 
clined to the latter, does introduce a new element into 
the case, as a portion of the shearing strain will now 
pass through the top flange, and to that extent, of 
course, the web will be relieved of its strain. 

Now an examination of our last investigation will 
show that the depth of the girder, and, necessarily, to 
a great extent the weight also, is governed by the mass 
of the wes portion. It follows, therefore, that the 
more we can reduce the strain on and, consequently, 
the mass of, those portions, the greater will be the 
economic depth, and, within certain limits, the smaller 
the total mass of metal required in the construction of 
the girder. It is not difficult, then, to see that we 
should employ every available economical means of 
reducing the strain on the wed portions. We can, for- 
tunately, effect this by the very simple process of giving 
the upper flange a downward curvature. The tendency 
of the tension member to pull straight will react on 
the long struts, and by the production of an initial 
tension reduce the mass of metal required for those 
nembers of the web; whilst, if we make the curved 
outline izclude the various economic depths, we shall 
arrive at a stiffer form of girder than before. 

It would be foreign to our present purpose, and in- 
consistent with our avowed intention of viewing our 
subject in the broadest possible light, were we to 
endeavour to deduce the precise amount of curvature 
which would give the most favourable general results. 
It will be a sufficiently near approximation to the cor- 
rect average proportions, if we assume the depth at the 
centre of the girder to be one-fourth that at the ends, 
and the curvature of the top flange to be the segment 
of a circle passing through those three points. 

The form of bridge to which we have been thus, as 
it were, irresistibly driven is, we believe, almost 
identical in general and outline proportions with the 
structure designed by Mr. Fowler to span the 600 ft. 
centre opening, and the two 300 ft. side openings, of 





his viaduct for carrying the proposed South Wales and 
Great Western direct railway across the Severn estuary. 
It wil be unnecessary to give a detailed investige | 
tion of this modified form of the cantilever lattice 
girder. The horizontal components of the diagonals | 
will be, proportionally, the same as before; the ver- 
tical components, however, will be less, as a propor- 
tion of the shearing strain is transmitted through the 
curved top flange. ~ The struts, again, will be lighter, | 
on account of their diminished length, and, for the | 
same reason, the flanges will be heavier. ‘The centre | 
of gravity of the mass of the entire girder being about | 
the same as in the previous instance, we have merely 
to substitute new values of x and y in the equation | 
already deduced for the parallel cantilever girder. 
Taking c=.7, and y=2+.001 S, the strain in ewts. 
per square inch due to the weight of the girder itself 
will be : 
t=/9.6 8+.004 5?+ 12100—110, 
which equation gives the following results : 
a in owte. per Depth. 
square inch. 

14 } 

19 

24 

29 

34.5 

40 

45.5 

51 

56.5 

62 

68 


Span in feet. 
300 
100 
500 
600 
700 
800 
900 
L000 
1100 
1200 
1300 
1400 74 
1500 80 4 
The multiple, as in last case, will be given by the 





equation : 


AP MA 
Multiple= 7p —7 A) 


Span in feet. 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 


Type 7.—Continuous Girder, varying economic depth 
(including Sedley’s patent). 

Our last investigation shows us that with an un- 
limited supply of metal we may construct a cantilever 
bridge up to 1500 ft. span ; it follows, asa corollary, that 
it is also possible to construct a cantilever, or bracket, 
750 ft. projection, capable of carrying any required 
load at its extremity. For, suppose we support this 
load by a simple triangular frame, consisting of an in- 
clined tie and a horizontal strut, then the weight of 
this frame will not produce a strain on either of those 
members, since the whole affair will be borne by the 
original cantilever as a portion of its nniform load ; 
and, consequently, it will be possible to construct this 
triangular bracket, or, what amounts to the same thing, 
the original cantilever, of sufficient strength to carry 
any required load at its extremity. ‘This being so, 
it necessarily follows that it will be practicable to 
support the two ends of either of our independent 
girders on the extremities of a pair of these cantilevers, 
as securely as if they rested on their original piers. 

It is evident at once that if we do thus insert an in- 
dependent girder between the two halves of a canti- 
lever bridge, the limiting span of the entire structure 
will be equal to the sum of the limiting spans of the 
two systems of which the bridge is composed ; that is, 
if we take our last type and the bowstring bridge, the 
limiting span will be 1500+1000=2500 ft. Now, 
what conclusion must we draw from this fact? It 
appears we may on this system, with a definite amount 
of metal, bridge an opening which could not be spanned 
by either of the other systems we have yet investi- 
gated with an infinite quantity; and the irresistible 
conclusion is, that at the high spans a much smaller 
amount of iron will be required in the construction of 
a “continuous” bridge of this class than would be 
necessary in one constructed on either of the other 
systems. ‘This theoretical deduction is fully corrobo- 
rated by the indisputable economy obtained in the 
bridges on this principle erected under Sedley’s patent. 
The only thing we have to determine, then, is the 
span at which this superiority will begin to manifest 
itself, and that, of course, will vary with the degree of 
economy obtained in practice in the other systems 
with which it is to be compared. In our present in- 
vestigation—as we have in all instances supplied a very 
liberal amount of metal for the construction of the 
several types—it will be when the sum of the multiples 
for the cantilever bracket and bowstring, reduced to 
the equivalent value when measured over the whole 
span, is smaller in amount than the multiple of the 
cantilever bridge for the same span. ‘The tables we 
have already calculated for the two systems of which 
this type consists will enable us to ascertain when this 
condition is obtained almost by inspection. 

There is no practical difficulty in the construction of 
this compound structure calling for special notice. 
‘The bridge may be made in one connected length, and 
merely jointed at the points of contrary flexure occur- 
ing at the junctions of the bowstring with the canti- 
lever, expausion being provided for at the piers in the 
usual way, or the bowstring may be slung from the 
ends of the cantilevers, and the expansion allowed to 
take effect at those points of the span. In the latter 
case precautions must be taken to ensure the main- 
tenance of the strength of the horizontal bracing past 
those points, so as to check all tendency to lateral 
movement. 

The deflection will, of course, be the sum of the 
deflections of the two smaller spans into which the 
bridge may be broken up. This will give a rather 
smaller proportional deflection than that appertaining 
to either system individually. Now let z=the sum 
of the lengths of the two cantilevers, and let 6=the 
span of the centre portion, on the bowstring girder; 
then a+4=span of the “continuous” girder. Also 
let x be the multiple corresponding to span a, and m 
the multiple for span 4, given in the tables of multiples 


Multiple. 
3 


46 
65 
88 
1.2 
1.61 
2.17 
2.96 
4.15 
6.1 
11.2 
22.6 
co 





for types 6 and 3 respectively. ‘Then the load per foot 
on the cantilever in terms of the wsefu/ load as before, 
reduced to the equivalent load per foot distributed 
a(z+1) 


at+b° 


manner the load from the bowstring will be 


In the same 


(+1) 
a+b 


over the entire span, will be 


> 


and assuming the weight on the end of the bracket 
as equivalent to double the amount distributed, the 


load from the “ triangle” will be ne 1) The sum 


a 
of these amounts will be the mean equivalent load; 
and that amount, Jess the unit wsefu/ load, will be the 
mean equivalent multiple ; therefore, 

Multiple=“@+ 1)+34(m+1) 

at+é : 
Substituting the values of m and x obtained from 
Tables 3 and 6, we find, by the preceding equation, 
that in higher spans than 550 ft. the “ continuous” 
girder is lighter than the cantilever. At 550 ft. span, 
then, the economic span of the centre portion on the 
bowstring girder=0; and we know that at 2500 ft. 

the economic span is also the limiting span= 1000 ft. 


ORNN__ hs ; : . 
2500-550 1.95; and it will be sufficiently 





1000 
accurate for our purpose if we assume the economic 
span of the centre portion generally to be : 
Span — 550 
“Tawa” 
Substituting this value of J in our former equation, 

we obtain the following results : 
Span. 

600 

700 

800 

900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 

1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 


Now 


Economic span= 


Multiple. 
85 


1.1 
1.33 
1.6L 
1.84 
2.1 
2.49 
2.87 
3.37 
3.91 
458 
5.35 
6.47 
7.98 
10.42 
14.32 
21.14 
29.12 
50 
fo a) 


Type 8.—Arched Ribs with Braced Spandrils. 

With very few exceptions, all the earlier examples 
of what would, at the time of their erection, be consi- 
dered long-span bridges are constructed on the prin- 
ciple of the arch ; indeed, in comparison with that con- 
struction, all the types are in their infancy; and yet, 
perhaps, with reference to no other system does there 
exist so much indefiniteness and difference of opinion 
as to the real direction and amount of the strain at 
any given point in the structure. The explanation of 
this is simple enough, since, before we can attempt to 
determine the strains on an ordinary arch, we must 
make certain assumptions, the probable truth of which 
may be sufficiently proved in our opinion, but not so 
in the judgment of others. As we cannot absolutely 
demonstrate the truth of our hypothesis, any one else 
is, of course, at perfect liberty to make a different one, 
which may, very probably, give an eutirely different 
result. 

If, however, we have given the relative position of 
three points through which the centre of pressure on 
the arch passes, its position is defined at every other 
point, for just the same reasons that the radius of a 
curve is defined when it has to pass through three 
points. It follows that if we arrange the details of 
an arched rib so as to ensure the centre of pressure 
passing through three known points, we shall be 
enabled to determine all the conditions with the same 
precision, and therefore to proportion the strength of 
the several members to the maximum strains occurring 
on each with the same ease as we do in the most 
elementary form of truss. 

We have already adopted a similar method in the 
instance of the continuous girder, by first determining 
the most economical position for the points of con- 
trary flexure, and then, by constructional arrange- 
ments, securing the constant position of those points 
under all conditions of loading. By this means we 
not only obtained a great theoretical advantage, but, 
by reducing the complicated and, in fact, almost 
indeterminate problem of the determination of the 
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actual strains occurring on a continuous girder to the 
simple case of the independent girder, we were enabled 
in practice to effect an additional saving by propor- 
tioning the several members with much greater nicety 
to the maximum strains on each. 

The desideratum in the design of an arched rib is, 
therefore, that the centre of pressure should, under all 
conditions of loading, pass through the same three 
given points. The most obvious way of effecting this 
is by making the arched rib movable on pivots at the 
centre and at each springing, thus hinging, as it were, 
the rib at those three points. If the frictional resist- 
ance to turning on these pivots be small,—that is, if 
their diameters be small—the centre of pressure would 
always pass through their centres, which, for a sym- 
me a cross section of rib aud uniform unit strain, 
should correspond with the axis of the rib at those 
points. : ; ; ‘ 

Again, in this design, expansion and contraction 
will merely produce a rise or fall of the arch at the 
crown, without any incidental strain; whereas if the 
rib were continuous there would have been additional 
strain with the consequent loss of metal on that score. 

We shall therefore confine our investigations to the 
arched rib jointed at the centre and at each springing. 
This, of course, assumes intermediate piers of suffi- 
cient stability to take up the unbalanced thrust due 
to the rolling load, if the arch be one of a series ina 
viaduct. If the piers be too lofty to admit of this 
necessary provision, we should adopt an arched rib of 
an entirely different pattern, which will be referred to 
in considering Type 10. 

The problem reduced to its present dimensions is 
a very simple one, admitting of a definite solution ; 
and on that account, partly, there is no reason why the 
esthetically perfect form of the arch should not be 
economically employed in wrought-iron bridges. 

The deflection of an arched rib will be very near] 
the same as that of a lattice girder of similar depth 
and strain per square inch. 

In sasctinane the strains to which an arched rib is 
liable, it will be necessary to resolve the gross load 
into its two elements—dead and rolling; for in this 
instance, as in several previous ones, the strain will be 
to a great extent governed by the xature of the load as 
well as by its amount. 


Dead Load. 

With a dead load uniformly distributed, it is not 
necessary for the spandril fillings of the arch to possess 
any bracing power, for the same reasons that the 
diagonals of the bowstring girder were dispensed with 
under similar conditions. ‘Ihe mass of the arched rib 
will be the same as in the instance of the same girder 

7d*\. 

=a(s + 5 )s 
that of the verticals will be less, on account of their 
decreased length, the mass being about = . Taking the 


wo 





coefficients, z and y, for the horizontal and vertical 
components of the strain, as before, the total mass of 
the arch for each square inch sectional area at crown 
will be : : 
s2+5 ad : 
Ss 
But the mass, multiplicd by .03 ewts. and by §th 
span, equals the moment : 


wu =.03( ¥ 4 dy. ) 


Oe we have depth= —,/#. 
Sy 2.83 y 


and since the strain in ewts. per square inch (¢) equals 


-5 ([z 





Since economic d?= 


- we have for the dead load: 


1=.03 (7 sr). 
4 


Rolling Lead. 

With a rolling load it will be necessary to introduce 
bracing between the arched rib and the “ horizontal 
girder,” of such strength that the moment of resistance 
to a transverse strain at any point of the spandrils may 
be equal to the bending moment at the same point, 
due to the unequal distribution of the load. We shall 
assume the depth of bracing at the centre of the span 
to be 3th the rise of the arch, which will give us an 
effective depth of 4rd the rise at the point of maximum 
bending stress. ‘This proportion will limit in all our 
examples the maximum strain on the arched rib to the 
same amount as it would be were the load entirely dead. 
The mass, therefore, will be the same as before 


=a(s + ). 





Now the maximum bending moment will occur when 
the rolling load is halfway over the bridge, at which 
time it will, in terms of the bending moment, be equal 
to (})°. Since, however, the effective depth is only 
equal $rd the rise of the arch the mass of metal re- 
quired in the horizontal girder, or top member of the 
braced spandrils, will be equal to (})°-4=2 aS. 

The mass required for the sum of the horizontal 
components of the strain on all the diagonals will, if 
— a double set of 10 bays of bars, be equal to 

a 


Again, the mean square of the verticals being 


ss about, it follows that the mass required in the 
vertical components of the same double set of diagonals 
will be a. The total mass of metal required in the 


arch for each square inch of sectional area at the 
crown, will, therefore, taking coeflicients x and y as 
before, be equal to 

Q4d2y 


1.8 Sr++ -— 


Since the mass multiplied by .03 ecwts. and by 4 
span equals the moment, we have 
(= .03(.2258,¢+3d2y.) 


But strain in ewts. per square inch (¢); and 

1.8 

2 

¢=.03(1.62 Sr/ 1). 
rc 


(To be continued.) 





Ss 
economic d?= Ste ; hence a8 V = and by sub- 
hy 18 y 
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THE CAVOUR CANAL. 

Amonest the resources which science has applied 
to the improvement of agriculture, the system of irri- 
gation holds a most important place, and Northern 
Italy has devoted her attention for many years to the 
atid of the means of adding to the natural fertility of 
her soil by the application of water. Hydraulic 
engineering, as directed to the establishment of canals 
for the purpose of irrigation in the western world, may 
be said to have derived its origin from the practice 
which has long prevailed in Lombardy, although but 
little information concerning them has been handed 
down. As the late Colonel Baird-Smith remarked : 
“* A few references to the question by writers of the 
“ Augustan era, especially the line of Virgil in the 
** Georgics, Ecl. ILL., ‘ Claudite jam rivos pueri, sat 
“ *prata liberunt, an inscription of Hadrian’s time, 
“ commemorating the construction of an aqueduct in the 
“ vicinity of Milan; and some few scattered vestiges 
“ of dams and other works, which are attributed in a 
* doubtful way to the times of the empire, from 
* Augustus to Theodosius, are all the records I find 
“ noted by the historians of irrigation in the valley of 
“the Po.” ‘On this branch of the subject we must 
“therefore be content to know only that, while irri- 
* gation certainly was employed in the valley of the 
* Po from the remotest epoch of which we have any 
* record, there is every reason to think that few, if 
“ any, works of magnitude were constructed, that the 
“extent of the system was limited, and, as compared 
“with its more modern development, of very minor 
“* importance.” 

The design of utilising the waters of the river Po 
in irrigation was originated by Francesco Rossi, of the 
Vercellese, and was eventually brought into its present 
shape in 1853, under the auspices of the late Comte 
de Cavour, then Italian Minister of Finance. The 
plan was made public as far back as 1854, but it was 
not until the year 1862 that a company was formed for 
carrying it into effect. The provinces of the Vercellese, 
the Novarese, and the Lomellina, for whose benefit the 
works to be executed by this company were designed, 
form part of Piedmont proper, under the old kingdom 
of Sardinia, and they occupy the left bank of the plain 
of the Po, comprised within the limits of the Dora 
Baltea on the west, the slopes of the Alps on the north, 
the river Ticino on the east, and the banks of the Po 
itself on the south. ‘This extensive district was, how- 
ever, already partially supplied with irrigation waters, 
but very imperfectly so, by the small canals derived 
from the Dora Baltea, the Sesia, and the Ticino, all of 
which are tributaries of the Po. But, observed Colonel 
Baird-Smith, “If that noble canal to which I have just 
alluded (the Canal Cavour) is ever executed, as I 
“ trust it may be, not only would it add new channels 
“for the flow of water to those now existing, but it 
“would serve to ensure more abundant supplies to 
“ those lines which at present languish so much under 





“the want of them: there would then be little left to 
“ desire for the action of the irrigation system of that 
“ region.” 

The Cavour Canal, as it has recently been com- 
pleted, was carried out in accordance with a project 
drawn up by the Cavaliere Carlo Nod, inspecting en- 
gineer of the Crown canals. The conditions of the 
present company’s existence were the construction of 
a canal, 53 miles in length, to be commenced at 
Chivasso, on the left bank of the river Po, terminating 
on the right bank of the river Ticino, opposite Turbigo ; 
and its probable ultimate extension into Upper Lom- 
bardy, passing over the Ticino by an aqueduct, and 
at Bernate, 83 miles further on, tailing it into another 
canal projected by the engineer, Signor Tatti, from the 
Lago Maggiore, or, more accurately, from the Ticino, 
between Sesto Calende and Gola Secca. This canal 
was originally suggested by the engineer and Senator 
Lombardini; it would have a course of 102} miles, 
running past Mauza, nine miles north-north-east of 
Milan, and as far as Fernovo after crossing the river 
Adda. Signor Tatti considers it indispensable that 
the Naviglio Grande, the Martizana, and part of the 
Muzza Canal should also come into the system; the 
latter portion of the scheme has not yet, however, 
been entertained by the company. In addition to the 
canal from the Po to the Ticino, their project included 
also the purchase of certain canals called the Domainial 
canals, which irrigate a tract of land between the river 
Dora Baltea and the river Sesia, together with a canal 
immediately to the cast of the Sesia, called the Sar- 
tirana Canal; and, further, the purchase of certain 
private canals, such as the Roggia Busca, the Roggia 
ae and the Roggia Mora, which now irrigate cer- 
tain lands adjacent to them, and which will be enlarged 
and improved so as to serve, together with secondary 
canals to be cut from them, cal with the channels of 
the streams Terdoppio, Agogna, and Arbogna, for the 
irrigation of the vast plain comprised in the triangle 
formed by the Cavour Canal and the rivers Po and 
Ticino. ‘This superficies amounts, in addition to the 
land irrigated by the Domainial and private canals, to 
300,000 acres unirrigated and 50,000 acres of par- 
tially irrigated land capable of cultivation. 

To enable a company to carry out this project, the 
Government of Italy, in 1862, guaranteed a dividend 
of 6 rd cent. on 2,136,000/. (which represents the 
capital for construction), to commence when the water 
brought by the canal could be availed of for that year’s 
cultivation; on a sum of 812,000/. for the purchase of 
the Domainial canals, which was to have commenced 
on the 1st of January, 1863 ; and on a sum of 252,000/. 
for the purchase and improvement of the private canals 
Busca, Biraga, and Mora, for the improvement of the 
Terdoppio, the Agogna, and the Arbogna, and for 
executing such minor channels as might be necessary, 
the guarantee to commence when the canal came into 
use ; and, finally, the Government guaranteed a sum 
of .0344 per lira per annum on the total capital for its 
redemption in fifty years, when it reverts to the Govern- 
ment. 

The river Po, descending from the Monte Viso, in 
the Western Alps, runs through the plain of the Upper 
Piedmont, which is formed of a deep alluvial of a most 
fertile character, and which is most sdnladie cultivated. 
The river irrigates the territory of ‘Turin, where it re- 
ceives the waters draining from the rich meadows that 
surround the town, as well as the soil, which finds its 
way into the underground sewers of the city. It then 
pursues its course, and is swollen before reaching Chi- 
vasso by’ the junction of the rivers Dora Reparia, 
Sturia, Orco, and Malone. The current of the Po, 
when full, becomes charged with an argillo-siliceous 
mud, of a most fertilising character, of the excellence 
and abundance of which the most marked signs are 
exhibited in the course of the river. 

The Cavour Canal is taken from the left bank of the 
river Po, at Chivasso, 16 miles below and to the east 
of Turin, and just below the confluence of the river 
Orco with the Po, and then passes for about 7} miles 
in an easterly direction over land already cultivated, 
till it reaches the river Dora Baltea, over which it is 
passed by an aqueduct 2500 yards in length, of which 
205 yards over the river itself are on a bridge of uine 
arches, each of 494 ft. span, with a maximum height of 
33 ft. After passing the Dora Baltea, the canal turns 
to the north-east, and crosses the Turin and Milan 
Railway close to the village of St. Germano ; thence 
it travels northwards, and passes, at 24} miles from 
its commencement, under the river Elvo, by a tunnel 
or inverted syphon, 192 yards long, having five longi- 
tudinal openings or arches, each 16 ft. wide and 7} ft. 
in height; thence, by a somewhat tortuous course, 
the canal passes over the valley of the river Cervo, at 
28 miles from its commencement at Chevasso, by an 
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THE HEAD-WORKS OF THE CAVOUR CANAL, 





aqueduct 2122 yards long, of which 162 yards over 
the river are on a bridge having seven arches, each of 
484 {t. span; the maximum height of the aqueduct is 
about 30 ft. Up to this poiut the canal has passed 
over comparative level ground, and the depth of the 
cutting rarely exceeds Yft.; between the Cervo and 
the Roasenda river, a distance of ten miles, the ground 
is very uneven, necessitating embanking as well as 
excavating in some places, especially at Monformoso, 
to a depth of 30ft. The canal is passed over the 
valley of the Roasenda by an aqueduct 767 yards in 
length, of which 57 yards are on a bridge, over the 
actual river, of three arches, each of 80 ft. span; and 
700 yards further on, the valley of the Marchiesa is 
passed by an aqueduct 146 yards long, of which 
33 yards are on a bridge of five arches, each of 14 ft. 
span. The canal, in the vicinity of Millefiori, Villar- 
boit, and Vallon Grande, is in a deep cutting, as much 
in some places as 25 ft, After passing the Marchiesa 
at 2} miles distant, it reaches the river Sesia at 
Greggio, and under this river it is passed by a syphon 
tunnel 288 yards long, having five longitudinal arches 
or openings, each 164 ft. wide and 7} ft. high; after 
passing the river Sesia, the canal resumes its original 
easterly course, and after passiug a very flat tract of 
country, going near Recetto, Gargarengo, and Mosezzo, 
it reaches the river Agogna, near Novaro, about 
45 miles from its commencement at Chivasso. It is 
passed under this river by means of a syphon tunnel 
54 yards in Jength, having three longitudinal openings 
or arches, each 16 ft. wide and 7}ft. high, and then, 
after a further course of 13 miles, it is again passed, 
by a syphon tunnel, under the river Terdoppio; this 
tunnel is 46 yards long, has two longitudinal arches or 
openings of the same dimensions as the former. From 
the Terdoppio to the Ticino, a distance of 5} miles, 
giving a total length to the canal of 53 miles, the sur- 
face is level, and the cutting about 9 ft. deep. ‘The fall 
of the canal averages about 1 ft. 2 in. per mile, and its 
total fall is 66 ft. 

In addition to the above-mentioned large masonry 
works, there are escape sluices, to enable the water of 
the canal to be turned off should repairs be required, 
and some 300 minor masonry works, as small syphons, 
tunnels, bridges, &c., &c., and twenty station-houses 
for the custodians and staff of the canal and its depen- 
dencies. 

The channel of the Cavour Canal is revetted through- 
out with walls of brickwork on both sides. Its width 
s, for the first 1100 yards, 43 yards wide ; for the next 
3330 yards, 32 yards wide; from this to the Roggia 





Busca, a distance from the commencement of 45 miles, 
it is 26 yards wide; from this to the Terdoppio, it is 
13 yards wide; then it is reduced to 10} yards, and 
finally to 8 yards in width. The full supply depths of 
water in the canal are as follows: From the head to 
the Elvo, twenty-fifth mile, 11.16 ft.; from the Elvo to 
to the Roggia Busca, thirty-ninth mile, 10.50 ft.; and 
thence to the tail, 9.84 ft. Its velocity is calculated at 
2ft. 7in., and its discharge at 3900 ft. per second. 
After giving a supply of 900 cubic feet to the 
Domainial canals between the Dora Baltea river and 
the river Sesia, and irrigating the whole unirrigated 
superficies of 300,000 acres, and supplementing some 
50,000 acres indifferently irrigated, there will be left a 
sufficiency for irrigating a considerable tract on the 
east bank of the Ticino, calculated at 40,000 acres. 

The ceremony of laying the first stone of the works 
for the derivation of the canal from the Po, at Chivasso, 
took place on June 1, 1863, under the auspices of the 
Crown Prince Humbert. The waters of the Po were 
introduced into the canal on the 12th April, 1866, and 
the ceremony of the inauguration was honoured by the 
presence of H.R.H. Prince de Carignan. 

The head works consist of an open weir running 
diagonally across the river (vide bird’s-eye view), con- 
nected with, and in continuation of, a solid masonry 
spur which has been pushed out in an up-steam direc- 
tion, from the left bank or canal side of the river. 
An escape or set of scouring sluices is provided be- 
tween the spur and the mouth of the canal; and a 
second escape of nine openings is built close up to the 
regulating bridge, which is thrown back some 1000 ft. 
or so from the mouth of the canal and from the river’s 
bank. Over the regulating bridge and the escape con- 
nected with it are built houses for the protection of 
the regulating gear, and of the establishment for work- 
ing it. All the parts of the head works which are ex- 
posed to the action of the water are built of, or faced 
with, large blocks of cut stone obtained from quarries 
opened out immediately opposite on the right bank of 
the Po. In addition to the two escapes already men- 
tioned, a third, called the escape of the Poasso, with a 
channel 4100 ft. long, also leading into the Po, occurs 
at 24 miles from the canal head. These escapes have 
their channels revetted with brickwork. A fourth 
escape occurs at 64 miles, 200 ft. long, into the Dora 
Baltea; a fifth, at the twenty-fifth mile, 4400 ft. long, 
into the river Elvo; a sixth, at the twenty-ninth mile, 
200 ft. long, into the torrent Cervo; a seventh, at the 
thirty-sixth mile, 4400 ft. long, into the river Sesia; an 
eighth, at forty-five and a half miles, 3900 ft. long, 
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into the torrent Agogna; a ninth, at the forty-eighth 
mile, 2800 ft. long, into the torrent Terdoppio; and 
the tenth, at the fifty-third mile, is the tail escape into 
the river Ticino. These escapes were originally drain- 
age cuts, or the down-stream portions of diversion or re- 
lieving channels, opened for the purpose of turning the 
stream round the works, or of getting rid of the water 
in the foundations while the works were in progress. 
They are now turned into permanent works with sluice 
gates at their heads. 

The domainial canals made over to the company 
consist of the Ivrea, receiving 700 cubic feet per 
second, and measuring with its accessories 92} miles 
in length ; the Cigliano, 650 cubic feet per second, 
and 1023 miles long; and the Rotto, 600 cubic feet 
per second, and 844 miles long ; canals drawn from 
the river Dora Baltea on its left bank, and the 
Sartirana, 220 cubic feet per second, and 1004 miles 
long, drawn from the left bank of the river Sesia. 

The private canals purchased are the Busca, 65 cubic 
feet per second, 394 miles long; the Rizzo-Biraga, 
90 cubic feet per second, and 88} miles long; the 
Mora, 130 cubic feet per second, and 324 miles long ; 
and the Langosco, from the right*bank of the Ticino, 
249 cubic feet per second, and 27 miles long. 

The aggregate discharge of the domainial canals 
made over to the company is 8170 cubic feet per 
second, and their united length 580 miles. The om 
charge of the private canal streams is 534 cubic feet 
per second, and their lengths 188 miles. The total 
discharge, therefore, of the company’s canals, ex- 
clusive of the Canal Cavour, is 2704 cubic feet per 
second, and their total length 568 miles. 

We regret to learn that, although the company have 
themselves faithfully and efficiently performed all their 
part of the undertaking, the Italian Government has 
faithlessly endeavoured to withdraw from or, at any 
rate, to withhold the payments due to the company 
under their guarantee. The permanent dam across 
the Po, to compel the waters to assume the required 
height, has not yet been constructed, and its place is 
for the present temporarily supplied by means of a 
provisional dam ; and although the cut stones are all 
on the spot, the company refuse to incur further ex- 
penditure until some understanding shall have been 
come to with the Government. 

We are indebted for much of the information 
contained in this article to the courtesy of the 
directors of the Italian Irrigation Company, who 
kindly placed all their papers and illustrations of the 
works on the Canal Cavour at our disposal. 
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THE PROSPECT OF WAR. 


Tue wars of Europe, since the great campaigns of 
the first Napoleon, have never represented such an 
issue as ool now attend a war between France and 
Prussia. If we are, indeed, to have war, it will be 
a struggle for national life and death; and this could 
not have been said of the Crimean, the Italian, nor 
hardly of the Prusso-Austrian war of last year. It will 
be the first war for half a century in which the arms 
of France will be fully matched, and where withdrawal 
on either side is impossible, except as an evidence of 
crushing defeat. Each of the two nations now possi- 
bly about to enter upon this terrible struggle ielionts 
itself to be the first power in Europe, and it is im- 
possible to say what alliances may be formed with 
other nations. As Englishmen, we may well look 
upon such a war with misgiving. Yet, if we keep 
out of it ourselves, we may expect to derive 
some temporary—for they could hardly be perma- 
nent—benefits from it. The Prussians have no fleet 
to cope with the French ships, the great Wilhelm L., 
commenced as the Fatikh, for the Turkish Govern- 
ment, being yet unfinished at Blackwall. The French 
would closely blockade the Prussian ports ; and should 
‘Austria join Prussia, Trieste would be closed also, for 
the Austrian fleet would hardly contribute greatly to 
the strength of the Prussian navy. The present railway 
lines from France being, of course, closed on the out- 
break of war, attempts would be made to cut off those 
also entering Prussia from Holland and Belgium, and 
possibly the line to Russia near Kénigsberg. Should 
Prussia become thus isolated, we should have a 
considerable carrying trade to ports in the Black 
Sea, which would then become the gates of Ger- 
man trade. Even if Prussia gained by land, these 
blockades might be for a long time maintained. And 
there is every prospect of the war, once declared, 
being a long one. There is no such great prepon- 
derance of troops, and particularly no such special 
superiority of weapons, on either side as would war- 
rant the expectation of such rapid and decisive results 
as attended the Italian campaign of 1859, and the war 
in Austria last year. So long as the war lasted, there 
would be an immense destruction of material, which 
England would, to a large extent, have the opportu- 
nity of replacing, just as our shipments to America 
were exceptionally heavy during the American war. 
Of the ultimate exhaustion, and consequently exhausted 
purchasing power, of either nation it is needless yet to 
speak. In the end, all wars represent great material 
and commercial losses, and our own trade, sympa- 
thising with that of all other nations, would suffer 
corresponding injury. 





TRADES UNIONS. 


Wuite Parliament has already been asked to 
legalise the funds of the Trades Unions, and the 
Attorney General has explained why the Government 
cannot possibly consent to do so, the Trades Unions 
Commission are giving out the reports of their sittings, 
and thus proving, what was so generally believed, that 
neither upon principles of justice or sound policy 
ought legal powers.ever to be given to the various pre- 
tended “ friendly societies.” » We published, last week, 
a part of the evidence given :by the Secretary of the 
Amalgamated Engineers, and its conclusion will be 
found upon another page of our present number. 
Our readers will follow it for themselves and: draw 
their own conclusions, bearing in mind that, in other 
trades, such as the masons and bricklayers, the inter- 
ference between capital and labour—indeed,.the open 
tyranny over the men—is even greater. The engineers’ 
society has its printed rules for distribution among the 
members, and its secret rules which are shown to 
them, and to them only, and by which they are to be 
bound. By these rules the society dictates.to em- 
ployers upon questions of wages, eta and 
apprentices, and punishes any disobedience of its 
authority, on the part of the members, by fines or ex- 
clusion. Thus men are to leave work whenever ordered 
to do so, and the funds of the society are to be applied 
in supporting them while out of work. Of an annual 
expenditure of about 50,000/.,.18,000/. are thus paid 
for what are termed “trade purposes.” A society man 
may not even recommend his own brother to a job, if 
the latter is not a society man. For doing so there is a 
fine. .'There is a fine, or rather exclusion, for working 
below the prescribed rate of wages, and different shops 
are classed as “32s. shops,” “ 36s. shops,” &c. 

It may be said that the combination is voluntary, and 
that workmen have a natural right thus to combine to 
keep up the price of their labour. This right, how- 
ever, has never been legalised, and if men choose to 
subscribe money for such purposes they have no 
remedy at law if their treasurers make off with the 
funds. The law does not. prevent such combinations, 
although the will of the nation could make, and may 
yet be brought to make, laws which would prevent 
them, or, at least, neutralise their action. Like betting 
and many other things, which the better opinion of 
society disapproves, trades combinations are simply 
tolerated. The same natural rights might be claimed 
for lotteries, but the law expressly forbids them, and 
punishes those who manage them. 


The greater number of men who join the unions pro- 
bably do so, not for the purpose of dictating to capi- 
tal, but merely for the benefits of the mutual assurance 
which they provide. And it is a serious question for 
legislation, whether any organisation for the purposes 
of assurance should be permitted to interfere in any 
way with the conduct of the assured, least of all to 
inflict fines and to withhold the benefits of assurance 
because he chooses to work for less wages than others, 
or to work at piece-work, or because he refuses to leave 
his work when commanded to do so. Men who have 
worked for years under one master, and with mutual 
satisfaction, are often, as we know, compelled to say to 
him that, having been ordered to leave kim, they must 
do so or lose considerable benefits from their society, 
to which they have also paid in for years. In such cases 
it is clearly competent for the legislature to render il- 
legal and punishable every such abuse of the obvious 
principles by which all assurance should be governed ; 
but at present the law merely ignores the abuse, and 
refuses to protect the funds cnaligad in it. 


The influence of trades unions is fatal to individual 
energy and superior skill. The man who, if free to do 
his best, would rise rapidly, becoming first a piece- 
worker or a foreman, and afterwards a master, is tied 
down to the condition of the easy-going, contented fel- 
low, who has made up his mind to stick to his bench 
or his lathe for life. To the better class of men, who 
have joined the society merely as a provision against 
sickness or accident, the petty and inquisitorial tyranny 
of its management must be especially hateful. Nothing 
is more opposed to the policy of trades unions than 
that individual members should get on, leaving their 
less energetic or skilful fellows behind. In several 
trades, indeed, there are fines and punishments in plenty 
for working too fast, or doing anything supposed to show 
the inferiority of the other members. When Mr. 
Neate again brings forward his motion in the House 
of Commons, we shall see whether Parliament will pro- 
tect this contemptible craft-ship, and thus set us back- 
ward on the road to the guilds and trade monopolies 
of medisval times. It will be seen in another column 
that the masters are at last moving in this matter. 





ENGINEERS’ LIFE INSURANCE. 


Mr. Scatrercoop, the secretary of the Accidental 
Death Insurance Company, has given to the public, in 
a letter to the Zimes, his directors’ law of assurance, 
and he has perhaps shown some little assurance of his 
own as well 

Mr. Parkin Jeffcock, the well-known mining engi- 
neer, had insured his life in this concern for the sum 
of 1000/. After the first great explosion at the Oaks 
Colliery, a number of men and one or two mining 
engineers. went down to save, if possible, any of the 
miners who might have escaped the fiery blast, and 
this party of rescue came safely up again. Sub- 
sequently, Mr. Jeffeock and a number of others went 
down. Unhappily, a second explosion took place, and 
they were lost. ‘The assurance company refuse to pay 
the amount of Mr. Jeffcock’s policy on the ground that 
he met his death from “ voluntary exposure.” Now, 
they had insured him as a mining engineer, necessarily 
more or less exposed to danger in the pursuit of his 
profession. It was his business, as a mining engineer, 
not only to be much in mines, but to take the lead in 
emergencies, and to set the example of courage and 
confidence to those under him, and without which 
leaders are never respected and obeyed by their fol- 
lowers. Indeed, it was his business to do all that any 
mining engineer—and every mining engineer has a re- 
putation for courage, as well as for skill, to maintain— 
would do inea proper cause, without exposing himself 
to the charg of foolhardiness. 

Even had there not been a soul in the workings at 
the time of the Oaks Colliery explosion, it would have 
been the business of a mining engineer to go down 
and report, and, if possible, to get the colliery again 
to work. Nor was Mr. Jeffcock to be mE a g in 
these respects, to the particular mines under his own 
permanent charge. It would be absurd to say that he 
was precluded from entering other mines, for profes- 
pe purposes at least, or indeed for any proper pur- 
pose. As well might it be said that he was not to ex- 
pose himself to the dangers of a Channel passage, for 
the purpose of visiting Paris, unless it could be shown 
that he went in the strict ‘exercise of his duty to him- 
self or his employers, and not for curiosity or pleasure. 
The very title of the company insuring him—“ Acci- 
dental Death”—should be enough to secure his policy 
against everything short of suicide or foolhardiness. 
Accidental, according to Webster, means, “ happening 
by chance, or rather unexpectedly; casual; fortuitous ; 
taking place not according to the usual course of 
things ; opposed to that which is constant, regular, or 
intended.” To sjipulate against “ voluntary exposure” 
in a policy covering a life whose almost every act was 
necessarily attended with some degree of voluntary 
exposure must, without the exposure be particularly 
specified, be meaningless and inconsequential ; or else 
alt accidental-death policies would be vitiated by nearly 
every act followed by an accident against which they 
professed to insure. Thus, if a man were killed in a rail- 
way collision, it might be shown that he was not 
travelling upon necessary business, or that, if he had 
business, he might have entrusted it to some other per- 
son, and so on, the exposure being voluntary, and the 
danger being one which, as thus argued, the insured 
should have foreseen, inasmuch as collisions are more 
or less likely to happen on all railways. This construc- 
tion of accidental-death policies would not, we pre- 
sume, be attempted, or, if attempted, be allowed by the 
courts, 

In Mr. Jeffcock’s case, moreover, it was only the 
result, as in most other accidents, which disclosed the 
real danger. He had no reputation for rashness, and 
was indeed a careful man, and there is no reason for 
believing that he did not set a proper value upon his 
own life. There was nothing to show a strong pro- 
bability of a second explosion, and, indeed, and as we 
have said, a party of engineers and pitmen had already 
been down, and come up again in saftey, after the first 
explosion. Mere fear to visit the scene of a terrible 
accident is not, in itself, caution; and a readiness to 
visit it, and to do what one can to aid the sufferers, is 
not, in itself, rashness. When Mr, Jeffcock stepped 
into the cage and began his last descent, he had no 
reason to know positively that he was incurring a 
sensibly greater risk than in going down any other pit 
of any “fiery” mine at any other time. True, he 
might have reasoned out the abstract possibility of 
what unhappily proved the fact—that the first explo- 
sion had ignited the coal, and that gas was still “ blow- 
ing,” and forming an explosive mixture with air, and 
that this mixture was sweeping on through the work- 
ings to meet the igniting spark. All this might (and 
did) happen, but while, until it happened, it was in 
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any case, purely a matter of conjecture, he had already 
waited for a considerable time after the first explosion, 
and others had already been down and come up again 
in safety. We say it, without wishing to detract from 
the merits or to lessen the just memory of Mr. Jeff- 
cock, that it is rather in sympathetic sentiment than in 
fact, that there was any necessary heroism, or, rather, 
heroic devotion, in his going down as he did into the 
Oaks Colliery. And it is, we think, rather from the 
popular notion, that when he stepped into the cage, he 
did so as one leading a forlorn hope, and in a case of 
almost certain death, that the Accidental Death Com- 
pany have shown themselves so ready to slip out of 
their engagement, and to elect that’ “ disinterested 
*‘ goodness should be beyond all pecuniary consider- 
* ations.” 

So conveniently ignorant, indeed, is that wordy ex- 
ponent of directors’ law, Mr. Scattergood, that “ he 
* fails to discover any analogy in the risk incurred, 
* between ordinary cases of rescue from fire, runaway 
* horses, or drowning, and descending into the bowels 
**of the earth beyond the reach of all human aid, to 
“ struggle with darkness, fire-damp, and all the con- 
** comitant dangers.” If, indeed, there be no analogy, 
then it is because the average risks in descending into 
coal pits, even after explosions of fire-damp have taken 
lace, are so much Jess then those of the always 
iazardous attempts at rescue from fire, runaway 
horses, or drowning. 

We contend that, if Mr. Jeffeock’s policy is vitiated, 
all, or nearly all, others issued by the same company 
are vitiated, when the accidents against which they pro- 
fess to insure take place. The common sense of the 
case is clearly against the company, and we presume 
that until the law has set the question at rest, if not, 
indeed, long afterwards, intending insurers will find 
other companies than that known as the Accidental 
Death whercin to insure themselves against personal 
casualties. 


THE ENGINE-DRIVERS’ STRIKE. 

Whew the engine-drivers asked for a limitation of 
their days’ work to ten hours, and for a moderate in- 
crease of pay, they had the sympathies of the public 
with them. The highest pay demanded was 7s. 6d. 
per day of ten hours, with overtime counting at the 
rate of eight hours a day, and when the North-Eastern 


Railway directors gave out that these and other ap- 
parently moderate demands would, if allowed, in- 
crease the pay of engine-drivers and firemen by at 
least 80 per cent., it appeared all the more just and 


reasonable that the men should at once have what 
they asked. For this statement of the directors im- 
plied that the drivers were either working 1S hours a 
day, or receiving, for ten hours, about 4s. only. But 
the chairman of the North-Eastern Company, in a 
letter to the Times, states that the wages of engine- 
drivers on that line vary from 80/. to about 125/. per 
anuum, according to the nature of their duties and the 
amount of their overtime. Now, 80/. per annum is 
about 5s. 14d. per day for 313 working days in the 
vear, and 125/. is very nearly 8s. per day for 313 days. 
It.is, then, one of the most extraordinary problems in 
arithmetic how a demand for a minimum payment of 
6s. and a maximum of 7s. 6d., for ten hours, can, 
with any reasonable hours of labour, amount to 
9s. 24d., and 14s. 44d. per day respectively, as would be 
the case did these demands really increase the men’s 
wages 80 per cent. beyond those which the chairman 
of the company states are now paid, ‘The only expla- 
nation is, that the men have heretofore had no shed- 
days, and that they have worked up to a large daily 
average of overtime, besides Sunday work. 

The men made one unreasonable demand which they 
withdrew—that for regular promotion, according to 
fixed short periods of service—and they obtained for the 
rest nearly all they asked, their weekly shed-day being 
the only thing in dispute. Upon this point the North- 
Eastern officials contradict themselves, at one moment 
admitting, and at another denying, that a shed-day had 
heen conceded; and their indecision, if not their in- 
sincerity, was doubtless sufficient, not only to arouse 
the apprehensions of the men that they would not be 
honestly dealt with, but even to provoke their resent- 
ment. 

The men, however, have now placed themselves in a 
fatal position, by not giving and honestly working out 
their legal month’s notice. They hoped to command 
compliance by force. Of this there is no doubt what- 
ever. But they have failed completely. The possi- 
bility of an engine-drivers’ strike had long been fore- 
seen, and it had as long been a question with railway 
managers whether the whole existing body of drivers 
could not be replaced upon an emergency. That they 








can be replaced by trustworthy men is now no longer a 
matter for doubt; and it is folly for the men, who 
have sacrificed themselves, to talk—as they have done 
—of carrying the struggle “to the bitter end.” The 
bitterness, they may be sure, will be for them alone— 
not for their employers or the public. It has become 
more than ever apparent that it requires mainly stea- 
diness and attention, and not special skill of any kind, 
to drive an engine. We have heard it maiutained 
seriously, by managers in the best position to know, 
that it requires no more valuable or exceptional quali- 
ties to drive a locomotive than to drive an omnibus in 
the streets of London. So far as the management of 
a good engine is concerued, it is extremely simple ; 
and so far as the observance of signals and of the 
general condition of the road is concerned, these re- 
quire only attention and promptuess. ‘To become a 
good driver requires, not so much any special fitness 
us a strong wish to be qualified for the post ; and there 
are, probably, thousands of the better class of la- 
bourers who would be only too glad to deserve such a 
post. Now, when their services may possibly be 
needed, these men are doing their best to learn the 
duties ; at any rate, they are offering themselves in 
large numbers at the North-Eastern locomotive sheds, 
and, by inquiry, by chance observation, and by reading | 
what they can find, including our own articles, upon 
engine-driving, they are really acquiring much know- 
ledge that may serve them in good stead hereafter. It 
is a fact worthy of note that a portable engine or a 
steam ploughing-engine never comes into an agricul- 
tural district without some farm-labourer being soon, 
if not at once, found competent to work it. The qua- 
lities which make a good portable-engine driver go 
towards those required in the railway-engine driver, 
and several thousands of the former have thus far been 
found in England, who have qualified themselves so 
rapidly as to prove that no exceptional skill or pro- 
longed education is requisite for such employments. 








CHAIN CABLE TESTING. 

We some time since drew attention to the fact that 
cables which have borne the Admiralty test, and have 
been certilied by the Board of ‘Trade, are frequently 
breaking, much more frequently, indeed, than before 
the Chain Cables Act of 1864 made the test 
compulsory. The test is a dead pull, equal to 114 
tons neariy (11.46 tons) per square inch of the sec- 
tion of the cable. We know of several firms the 
cables of whose ships have frequently and unexpectedly 
given way since this test was enforced, and it appears 
that other firms, among them Messrs. Lamport and 
Holt, of Liverpool, and Mr. J. G. Lawrie, of Glasgow, 
have memorialised the Board of Trade upon the sub- 
ject. The first-named firm have had seven cases of 
the breaking of newly certified cables in their own 
ships since November 1865, and Mr. Lawrie states 
that where one cable broke before the Act ten break 
uow. In some of these cases, and we know of others 
of the same character, the cable has broken the first 
time the anchor was Jet go, and when there was but 
little strain on. 


{not cordially agree with 





A strong feeling has arisen that there should be no 
compulsory test at all, and Mr. Galloway, the Board | 
of ‘Trade surveyor, maintained this opinion in a paper | 
which he read, the other evening, at the Society of | 
Arts. This feeling is founded upon the conviction 
that, unlike tests of gold or silver, no testing of a chain 
cable which is to be afterwards used will disclose its 
real quality. It may be said that the present test is 
too severe, and for the general run of irons no doubt 
it is. But all the Admiralty cables are tested to the 
same strain, and, made as they are of excellent iron, it 
is well known that they very seldom fail. If, too, the 
compulsory test were lowered in respect of the strain 
applied, many chain-cable makers, caring only to get 
their work passed, would merely use cheaper iron, 


which would just go through the proving-house with- | 


out actual failure. The question is one more of morals 


than of mechanies, and it has little to do with “co- | 


efficients,” “ dynamic value,” “limits of elasticity,” or | 
other conditions within the domain of science. 


While acknowledging the laudable objects which | 


Mr. Laird had in view, we sce that lis Act is a| 
failure, and must be either amended or repealed. Go- 
vernment does not enforce tests of railway materials, | 
nor tests of steam boilers, of which thousands upon 
thousands are working all over the kingdom aad in | 
British ships in every sea, nor tests of any other | 
of the fittings of ships than their chains and anchors. 
Why make these exceptions to everything else? True, 
we prove guu-barrels, and we have a test for gold and 
silver. But we have reason for testing (if the test be 


| pulled section. 


| into account the appearance of the fracture, &c. 


for special and important purposes. Although Govern- 
ment do not enforce tests of railway materials, for 
example, railway engineers find it important to test 
them, and tests are provided for in many specifications 
for rails. It so happens, too, that the only lines on 
which locomotive boilers never explode are those on 
which both new And old boilers are tested, and perio- 
dically, to one-half more than their working pressure. 
Those of our readers who know the lines upon which 
no hydraulic test pressure is permitted, and who note 
where the locomotive boiler explosions of which they 
read, now and then, in the papers, occur, will not 
need to be told that they happen almost invariably 
upon these very lines. And if certain ‘locomotive en- 
gineers refuse to test their boilers to one-half more 
than the ordinary working pressure, what would they 
say of the recommendation (expressed as a rule) of 
Professor Rankine, to the effect that they should: be 
tested to four times their working pressure (!)—a pres- 
sure which would simply burst them, one after the 
other, as they were brought under the force-pump ? 
It is but just, however, to the Professor to state that 
he considers that no boiler should be worked to more 
than one-eighth its bursting pressure, and that the 


.test strain, therefore, should be one-half the bursting 


pressure, In point of fact, it is not unlikely that, 
even where the test pressure is but one-half greater 
than that at which the boiler is to be worked, twice 
the test pressure would burst it, the factor of safety 
being, not 8, but about 3, or possibly 4. 

In the case of ordinary fixed boilers, experience has 
fully shown that it is to the interest of the owners and 
of the public that they be periodically tested as well as 
examined, and this is now largely done under a system 
of voluntary boiler inspection. Shipowners, however, 
have never, as a body, shown any Tore to have their 
chain cables tested, and have generally preferred to 
buy in moderately cheap, if not the cheapest, markets. 
They cannot test their cables for themselves, even if 
they knew what test to apply, without a comparatively 
costly apparatus, and, were they left to themselves, 
they would probably never test at all, because of the 
expense, and from a fear that the very act of testing 
would injure or destroy the cables. 

Of those who thought at all upon the subject there 
were few, with the exception, perhaps, of certain 
shipowners and chain-cable manufacturers, who did 
Mr. Laird in his view 
of the necessity for a protective test; but now that 
it is proved that the present test is, in many cases, 
of but little real value, while, in many others, 
it increases the absolute danger of the failure of 
cables, it is important to devise a test that will really 
secure the protection of life and penpest without 
doing injustice to the shipowner or cable maker. The 
object is, without injuring, much less destroying, the 
cable, to establish its good quality in respect both 
of material and workmanship. We have already 
said that, if the cable is to be put in use, it-cannot be 
fully tested, for no test is sufficient which is not 
@V’outrance, or to destruction. It is impossible in tests 
of this character to test anything intended for further 
use, and hence the test is only inferential, that is, it 
having taken a severe test to destroy one chain, others 


| submitted at the same time, and from which the trial 


chain might by accident have been taken, are presum- 
ably good. Now we would recommend not only that 
chain cables should be tested, and that under a com- 
pulsory Act (because they would never be tested 
otherwise), but that the test should be, first, that of a 


‘direct tensile breaking strain of 25 tons per square 


inch of any link taken at random from one hundred 
links ; and, second, that the cable should, as a whole, 
bear the Admiralty test of 630 lb. per circular eighth 
of an inch, equal to 11.46 tons per square inch of 
The double test would add a little to 
the total cost of testing, and, what would probably 


; arouse greater opposition, it would add heavily to the 


cost of cables themselves, by requiring a better quality 
of iron. Engineers might easily and with much justice 
ask for further tests, viz., that of working under the 
hammer, and that of elongation up to fracture, taking 
But 
any tests depending upon the special knowledge or 
skill of the officer making the test would always be 


open to grave suspicion, as, for example, that a cold 


short crystalline fracture might, for 5/., be considered 
to show a fine fibrous tough iron. As for elongation 
up to fracture, a true engineer would ascertain it and 
be guided by it, but it would be idle to expect a staff of 


| official conductors of tests to accurately make and re- 


port such indications of quality. . 
Tn any case, however, we have evidence sufficient to 
show that the Chain Cables and Anchors Act of 1864 


a proper one) the strength of materials as applied | must be either amended or repealed. 
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FRENCH IRON LIGHTHOUSES AT THE 
PARIS EXHIBITION. 

Aw unusual opportunity presents itself at the pre- 
sent time for comparing the practices of the English 
and French in the construction of lighthouses, beacons, 
&e., and in the manufacture and mode of working the 
lights and machinery connected therewith. Not only 
are there collected within the building itself a rare set 
of models of lighthouses, already in existence in dif- 
ferent parts of the world, more especially of those on 
the coasts of Great Britain and France, but in the 

ark surrounding the Exhibition building one or two 
full-sized lighthouses have been erected, which afford 
to visitors special facilities for viewing all the internal 
arrangements of those usually almost inaccessible 
structures, to say nothing of the magnificent view over 

aris and the surrounding country, which ‘may be en- 
joyed by all who are willing to submit to the some- 
what tedious performance of mounting the steep stairs 
which lead to their summits. 

Certainly the most interesting of all these buildings 
is an iron lighthouse erected by the French on an arti- 
ficial rock, surrounded by a lake of water, and situated 
near the banks of the Seine, the construction of which 
has been carried on by M. Rigolet, M. Bertin being the 
resident engineer, from instructions furnished by M. 
Reynard, the Minister of Public Works. 

This building consists, as we have said, of an iron- 
plate lighthouse, surmounted by a dioptric light of the 
first order, constructed by M. Henry Lepaute, of Paris, 
the chief manufacturer of such works in Trance ; and 
itis considered tobe the best specimen ofa lightandlight- 
apparatus ever yet made by French manufacturers. 
The foundations for this lighthouse are about 6 ft. 9 in. 
deep, sunk into the stonework, which forms the arti- 
ficial rock upon which it has been raised. At the 
bottom of the foundations iron plates are laid, through 
which are passed ninety-six iron bolts, with their heads 
resting on the stone beneath them; the excavations 
have then been filled in with a coarse concrete up to 
the level of the rockwork, upon the top of which 
the lowermost framework of the tower is secured 
by means of the ninety-six bolts above mentioned. 
The building consists of a sixteen-sided polygon—not 
twelve-sided, as stated last week by Zhe Eugineer— 
rising for the first few feet vertically from its base ; 
above that the line of the building suddenly falls in 
obliquely for a short space, and then a graceful ogee 
form, above which the tower rises in a slight but even 
inclination towards the summit. On the top of the 
tower projects a baleony all round, supported on mas- 
sive cast-iron cantilevers, and surrounded by a cast- 
iroit balustrade ; above this the lantern is elevated upon 
a continuation of the building rising vertically for 
about 7 ft., on the top of which another light baleony, 
reached by an outside ladder, surrounds the blocking 
of the lantern, which is for the purpose of enabling the 
light-keepers to clean the outside glasses. The height 
of the tower from the bottom floor to the first baleony 
is very nearly 132 ft., and above that to top of lantern 
about 33 ft., making a total height from top of founda- 
tions to extreme summit about 165 ft. The circum- 
scribed circle of the polygon at the base of the tower 
is very nearly 35 ft., and at the top, on the level of the 
balcony, it slightly exceeds 10 ft. in diameter. 

The outer framework of the tower consists of T iron, 
with the web turned inwards, to the inner flanges of 
which are rivetted the iron plates forming the sides, 
7 mm., or 0.27 in. thick. A central shaft runs straight 
up the tower from bottom to top, of about the same 
diameter all the way up, as is the top of the tower. It 
is formed by sixteen T irons, corresponding to the six- 
teen outer vertical frames; down tlris two belts of flat 
iron, 44in. wide and # in. thick, and placed about 3 ft. 
apart, wind spirally from top to bottom. To the lower 
end of this cast-iron stairs are secured by means of light 
L irons, and which form tlhe means of access to the 
several apartments in the building and to the lantern. 
The balustrade on the inner side of the staircase is of 
brass, supported by wrought-iron standards. The outer 
vertical frames are attached to one another horizontally 
by T iron, and at their junction radial braces, of two 
pieces of T iron with their flanges rivetted together, 
connect the inner with the outer framework. Addi- 
tional strength is given by gusset plates rivetted on at 
each corner in pairs, one on either side of the web of the 
T-iron frames. Diagonal braces also extend from the 
lower inside angle to the upper outside angle of each 
segment of the framework for the three lowermost 
courses, and additional radial bars, consisting of three 
thicknessés of flat iron, extend between each main 
radial brace for the remaining courses of the building. 
The floorings rest upon the main double T-iron radial 
braces, between which are distance bars of I iron, 





and which are again connected to one another in each 
segment by radial circular iron bolts with screwed ends 
and nuts. 

The bottom floor, in the centre of the building, is of 
cast iron, underneath which is a vault, or well, in the 
foundation, for coal stores, approached by means of an 
iron ladder through a inp ter in the floor. On one 
ground floor is the kitchen, tanks for drinking-water, 
and a sleeping-room, besides a magazine containing 
zine tanks encased in oak for oil,and cupboards for other 
stores. Allthemetal fittings, including hinges, locks, keys, 
door-handles, &c., are made entirely of brass through- 
out the building. The next floor is intended for a 
workshop to be fitted up with benches, vices, &c., for 
the purpose of effecting any necessary repairs on the 
spot; the floor is covered with a water-tight cement, 
and arrangements are made for carrying off any water 
that might by accident find its way into the building. 
Just below the projecting balcony is another room, in 
which one of the men on duty remains in case of being 
wanted, whilst the other must always be in the lamp- 
room above, and two other men to relieve duty make 
up the total complement of four men, which is allotted 
to a lighthouse of the proportions of the one we are 
now describing. Below the lantern iron stays from 
the framework of the building arch over from all sides 
to the centre, forming a dome over the central stair- 
case shaft, and giving additional strength for the sup- 
port of the light and apparatus. ‘There are four 
windows in every alternate row of iron plates, one 
being placed in every fourth plate, and ina direct line 
above one another. The entrance to the lighthouse 
is on a level with the surface of the rock. 

The lantern consists of a vertical iron framework, 
divided into three by two horizontal bars running all 
round, according to the usual French practice, and the 
glass is held in by putty and by brass ribs soldered 
over the outside of the iron frames. Each pane of 
glass is one metre high, sixty-five centimetres wide, 
and eight millimetres thick, the number of panes in 
each row corresponding with the number of sides of 
the lighthouse building. The roof of the lantern con- 
sists of red copper sheets, supported on a strong 
wrought-iron framework. 

The light is a revolving dioptric light of the first 
order, composed of twenty-four discs of glass carried 
in vertical frames of gun metal; its diameter is 1.84 
metres. We were informed by the person who kindly 
conducted us over this lighthouse that the electric 
light was too small for so large a light, and, conse- 
quently, it is lighted by means of an oil lamp having 
four concentric wicks. The light is set in motion by 
means of clockwork machinery, actuated by a falling 
weight, which requires winding up once a day, and 
regulated by two revolving fans. It revolves on ten 
brass conical friction rollers encased in hardened steel, 
working between two hardened steel surfaces. The 
whole of this machinery was made by M. Lepaute, and 
the total weight of the light and apparatus amounts to 
about four tons. 

Whilst in the lighthouse, we were shown books con- 
taining rules for the guidance of the lighthouse 
keepers, another book, a copy of which each man re- 
ceives on entering the service, and in which is entered 
everything that may occur either to his eredit or other- 
wise, and also a copy of a log-book which has to be 
kept by each man when on duty in the light-room, 
wherein he must enter everything that occurs whilst 
he is in charge, including any’ disarrangement of the 
light or apparatus, the means taken to correct the same, 
and the cause which led to it. 


A New Votcano 1n THE SeA.—A volcano, following an 
earthquake, has burst near the Navigators’ Islands, in the south 
seas. Dense smoke is thrown up higher than the neighbouring 


lava have been discharged ; but it is not yet known whether any 
bank has yet been formed in the sea. Her Majesty’s ship 
Brisk steamed over the spot in July last, and found no signs of 
shoals. 

Composite Twin-scrEW GunBoats.—The Beacon, a very 
flat-bottomed, twin-screw, composite-built gunboat, has been 
commenced at Chatham, from Mr. Reed’s designs. Several 
shipbuilders have examined her plans upon the invitation of the 
Admiralty, with a view to tendering for other vessels of like 
construction. 

Tue Mont Cents Ratpway.—M. Chauveau des Roches, 
an engineer engaged upon the Mont Cenis tunnel line, sends to 
les Annales du Génie Civil « communication, in which he fixes 
the meeting of the headings of the great tunnel in 1871, and the 
completion of the masonry living in 1873. The company are 
already commencing the works upon 25 miles of line between 
Bardonnéche and Bussoleno, the latter the point of junction with 
the line between Susa and Turin. The works are very heavy upon 
this length, and the greater portion of the distance will te upon 
gradients of from 1 in 40 to 1 in 33, the averaze gradient, the 
whole way, being 1 in 50. ‘There are nineteen tunnels, of about 





four miles total length, and fifteen large viaducts. 


island of Olosega, which is 2000 tt. high, and great quantities of 





Tue Roya Mam Company.—This company’s fleet now 
numbers nineteen steamers of a tonnage of 39,241 and 9380 
horse-power. The ships make twenty-four round voyages 
ayear. The complement of men is 3300. The company earned 
last year 744,2532. The expenditure for coal was 181,164/., for 
wages 83,9681, and for provisions 115,354/. The total ex- 
penditure was 509,079/., leaving a surplus of 235,1744 The 
deterioration of ships and repair and renewal account is charged 
159, 2032. 

PALLIser GuNs.—Two cast-iron 32-pounder. guns, altered 
upon Major Palliser’s plan to 64 pounders, have lately been 
fired at Shoeburyness, each with fifty charges of 16 lb. of 
powder and a 64 1b. projectile, without showing the least 
injury. Some extraordinary practice was made at the same 
time with Colonel Boxer’s shrapnel shell, each containing 
450 iron bullets. Fired from the 7-in. rifled guns, these did 
fearful execution upon wooden targets representing troops, set 
up at 1200 yards. 

Gas.—It is only by the disposal of some of its contracts for 
Boghead cannel, that the Chartered Gas Company has been able 
to divide at the rate of 9 per cent, per annum for the last half 
year. Otherwise the dividend would have been 74 per cent. 
The falling off is ascribed to the steady rise in the price of coal 
and wages. If the bill for the new works at North Woolwich 
passes Parliament, these will be the largest probably in the 
world, and the company will receive its coal at much less than 
the present cost, most of the coal having now to be carted to 
the works. 

BaLLoontnc.—Mr. Hodsman, the aéronaut, ascended this 
week from the Exhibition Palace, Dublin, and being taken to 
the eastward, crossed the Irish Channel, and Janded safely, six 
or seven hours afterwards, and at midnight, near Appleby, in 
Westmoreland. 

Tur Navy BALvast IRon.—It is stated by a correspondent 
of the 7'imes that ‘* Seeley’s pigs,” as the old ballast iron, lately 
exhumed from the tramways of the dockyards, is called, is of 
the quality suited for casting the Palliser chilled shot, and, as 
such, worth nearly or quite 52, The iron, from all the various 
and eulogistic accounts, appears to possess every known quality 
of irons, and we shall not be surprised to hear it offered for 
making steel by the Bessemer process. 

HypropHopta.—so much has lately appeared in the papers 
as to undoubted cases of hydrophobia, that there may be those 
who suppose nearly every bite of a dog to be fatal. Not that 
they are many. It may be of interest to know that, although 
but very few cases of hydrophobia were reported last year in 
London, no less than 253 cases of bites of dogs were treated last 
year in the London Hospital alone. 

“ Userut Insxcrs.”—The Times’ Paris correspondent is 
making merry over the supposed labours of the jurors in Class 
81. He forgets that no jurors are allowed for “* useful insects,” 
and for several other classes where adjudication is equally out 
of the question, 

Tue Crry or Lonpon.—The “city” has an area of less 
than one square mile. ‘Lhe City Press remarks that “ during 
the past fitty years the number of houses in the city has been 
reduced to the number of 5581, yet the value of the remainder 
has so increased that the present few far outbuy the former 
many. During the past ten years only the annual value of the 
city has increased no less than a million and a half sterling, or 
at the rate of 273 per cent. The 17,413 inhabited houses ot 
1811 had decreased to 13,431 in 1861; but the rental of 1811, 
which was 565,2431, had increased to 2,109,935/. in 1866. 
Therefore, the fewer houses of 1866 are worth more by 
1,544,692/. than the more numerous houses of 1811, The houses 
in the city in 1811 were worth 522 per house annual value; 
they are now worth 1372. each per annum. They were worth, to 
capitalise them at 25 years’ purchase in 1811, 14,131,0752. ; 
they are now worth, by the same process, 52,748,575/., equal to 
the total revenue.of Great Britain only a few years since, and 
equal to five-sixths of the present revenue. 

Tue Cuasserots.—The French appear to be well satisfied 
with their new rifle. It can, they say, be fired sixty rounds 
without heating, and at the rate of twelve rounds a miaute. 
The French troops have nicknamed it the perce-peau—skin- 

iercer. 

r Austrian CornaAGe.—The Austrian florin of 1858 is of the 
value of 2s., and is divided into 100 neukruetzer. It is now pro- 
posed to introduce a gold coinage of 10 and 4 florins, and silver 
coins of 2 florins, 1 florin, and 40 neukreutzer, equal, respectively 
to 14, 8s., 4s., 2s., and 10d. 

Asratic Turkty.—Mr. Taylor, her Majesty’s consul for 
Koordistan, states, in a report to the Foreign Office, that he has 
seen no country so well calculated for pasture and agriculture, 
more particularly cotton, There are thousands of acres of rich 
virgin soil completely under the natural irrigation of the Khaboor 
and its sources, in a level country practicable even at present for 
every kind of wheeled conveyance to Mosul on the one side, and 
Aleppo on the other. A railway, so long talked of, between the 
Mediterranean and the Persian Gulf, would find its shortest 
route through Ras-el-Ain and other districts, which it is pro- 
posed to colonise with Tchetchens and others now under Arab 
influence. 

Patent Furt.—Lee’s patent fuel, compressed peat saturated 
with petroleum, is being experimented with for steam purposes. 
The results are stated, in general terms, as being encouraging, 
but nothing is said of the price. Both constituents of the fuel 
are costly, in proportion to their heating value. 

AustraLiAN CoAL For GAs-MAKING.—Mr. Wells, the 
engineer to the Singapore Gas Company, again reports that A us- 
tralian coals are superior to those obtainable at Singapore trom 
England. First, they are’ richer, and enable the 14-candle 
standard to be maintained without the use of cannel; second, 
they contain less sulphur; third, they do not deteriorate or heat 
when stored for considerable periods, and in large quantities ; 
and, fourth, they are cheaper at the works. 

Prices or Rawway Matertats.—The price of iron rails 
twelve months ago was 8/. 15s. per ton; they could now be had 
for 6/. 5s.a ton. Steel rails that were 17/ a ton are now 14l.a 
ton; plates that were 13s. 6d. are now 10s. 6d.; copper materials 
that were twelve months ago 125s. 6d. could now be had for 
90s. 6d. Oil that was 4s, 9d. a gallon could now be had for 
8s. 9d. a gallon, and so on for other articles of consumption. 
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ROOF OVER THE SOUTH WING OF THE CAPITOL AT WASHINGTON. 


QUARTERMASTER-GENERAL MONTGOMERY C. MEIGS, ENGINEER. 
(For Description, see opposite Page.) 
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THE engine sent by M. Krauss, of Munich, to the Paris Exhi- 
bition, is the first built at his newly established works, and it 
presents several peculiarities of construction. It is a four- 
and some leading particulars of it a few weeks ago, (vide pages 
308, 309 and 310 of the present volume.) In the first in- 
stance, the application of the framing to form the water-tank, 
give greater stiffness to the frame, as a whole, by its being made 
into a kind of box-girder, with openings for the axles to pass 
through, as shown in Fig. 1. We are afraid, however, that this 
The boiler is fixed'to the frame in front, 7. ¢. at the smokebox 
end, and at the firebox end it is fastened in the manner indicated 
in Fig. 2. The frame at the hind end carries two flat bars (a a a), 
means of three bolts, placed in the centre of each crossbar, and 
passing through the firebox plates. The firebox is thereby 
held fast to the frame, while at the same time the expansion of 
of the thin crossbars, which allows them to deflect in a 
horizontal direction. Another peculiarity in M. Krauss’ con- 
struction is the mode of making the firebox. The expan- 
or at least a constant strain in the corners of the firebox, 
and particularly so in all cases where the stays are placed 
close to the corners. To avoid this difficulty, M. Krauss makes 
gated plates, or rather of a plate forming a series of spherical seg- 
ments outside, with corresponding hollows on the inside of the 
firebox. This form allows of a dilatation by heat without trans- 
corners; and M. Krauss also takes advantage of the form to 
adopt the arrangement of firebox stays shown in Fig. 3. We 
doubt, however, that the advantages of this form of firebox are 
amongst the latter are the increased cost incurred in its con- 
struction, and the fact that the series of “ pockets” formed by 
the depressions in the crown plate will greatly favour the accu- 
of steel, and as light as possible; the connecting and coupling rods 
are made of an I section, and the rods are formed so as to have 
no cotter holes, in order not to reduce the sectional area of the 
the frontend. The injector is similar to that invented by M. Schau, 
of Vienna, and illustrated in ENGINEERING some time ago. It is 
shown in section in Fig. 5. The relative sizes of the different open- 
proportion which has been found to work well for all variations of 
steam pressure which can exist in practice. There are only 
two cocks required for working this injector, one at the steam 
the waste-pipe cock. A self-acting lubricator, Fig. 6, is placed 
at the top of each valve chest. This lubricator is intended to 
effect lubrication, the moment that the steam is shut off, and the 


“ 
i 
wheeled engine without outside cylinders, and we gave a diagram 
which we have mentioned already, is resorted to with a view to 
“tank frame,” as it may be called, will be difficult to keep tight. 
which are rivetted across it, and to which the firebox is bolted by 
the boiler by heat longitudinally is allowed for by the flexibility 
sion of a firebox with a flat crown produces a bulging action, 
his firebox crown and also the sides of his box of corru- 
mitting and accumulating the results of the expansion at the 
more than counterbalanced by its disadvantages; and prominent 
mulation of deposit. The reciprocating parts have been all made 
metal. ‘The end, as shown in Fig. 4, has its wedge inserted from 
ings for steam and water are not adjustable, but have a fixed 
pipe and one for the inlet of water. ‘To these may be added 
supply of the lubricant formed by water condensed in the cylinder, 
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LOCOMOTIVE ENGINE AT 


&c., is interrupted. The oil-reservoir (a) is in communication 
with a hollow cylinder (b) by means of a small passage, which 
remains open as long as the steam-pressure, acting upon the 
bottom of this small cylinder, presses it upwards against a spiral 
spring, which has a tendency to force the cylinder down. The 
oil is kept within the pe he formed by the hollow cylinder, 
without being allowed to escape until the steam is shut off, and 
the spring is capable of depressing the hollow cylinder. When 
this occurs, a second passage (n) is opened between the chamber 
and the steam-cylinder, and the contents of the former can 
escape into the latter; but there is no further communica- 
tion in this position between the chamber and the oil-cup itself, 
the passage (p) being now closed. A measured and regular 
quantity of oil is thereby provided each time the steam is shut 
off in the valve-chest. M. Krauss has added self-acting valves 
to his cylinders for allowing condensed water to escape, so as 
to do away with the usual cylinder cocks. Fig, 7 shows the 
arrangement of his blow-off valves. Each. consists of a plain 
conical plug held down to its seat by the steam-pressure in the 
cylinder, and lifted by a cuil-spring as soon as the pressure is 
removed. The water is supposed to escape by the passage so 
opened at each stroke during the exhaustion of the steam, but 
we doubt if the arrangement—which we may mention was some 
time ago proposed ‘in this country—could be depended —_ 
The water in- a horizontal cylinder of course naturally falls to 
the bottom, where the escape-cocks or valves are situated, but 
notwithstanding this but a small proportion of it is discharged 
whilst the exhaust remains fully open, and there is, consequently, 
but little or no pressure within thecylinder. It iseasy to see by 
watching any engine using wet steam, and ranning with the 
cylinder cocks open, that by far the largest proportion of the water 
is discharged just at the end of each stroke, when the water is, 
as it were, heaped up by the progress of the piston, and its ejec- 
tion is also assisted by the pressure accumulated in the cylinder 
during the compression ; and it is just at this portion of each 
stroke that the accumulated pressure within the cylinder would 
prevent M. Krauss’s “self-acting” valves fromopening. M. Krauss 
has resorted to the application of steel for almost all parts of his 
engine in order to save weight, and he prefers to reduce the 
number of wheels so as to use the entire weight of the engine for 
adhesion. The engine at the Exhibition has, as we have stated, 
four wheels only, and, with a total weight in working trim of 
18 tons, gives 9 tons upon each pair of wheels, its guaranteed 
performance is the gross load of 160 tons, to be moved ata 
speed of 40 kilometres per hour up an incline of 1 in 290. The 
cylinders, we should mention, are 14 in. in diameter, with 22 in, 
stroke; and the wheels are 3 ft. Gin. in diameter. M. Krauss, 
we understand, is now making four-wheeled engines having 
12 tons on each _ of wheels, and he contends that only 
for engines exceeding the total weight of 24 tons in working 
trim should a third pair of wheels, coupled same as the others. 
be employed. Altogether, Mr. Krauss’s locomotive presents 
some very interesting features, and although we cannot approve 
of all its constructive details; yet it has many points of excel- 
lence,-and notably amongst these is its simplicity as compared 
with the desigus of many Continental locomotive engineers. 
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ROOF OVER THE SOUTH WING OF THE 
CAPITOL, AT WASHINGTON. 


WE give, on the opposite page, engravings of -the iron root 
erected by Quartermaster-General Montgomery C. Meigs, over 
the south wing of the Capitol at Washington. It is a pitched 
roof of 92 ft. clear span, and it carries a central skylight for a 
portion of its length. One end of each truss is secured to the side 
wall, whilst the other end rests merely upon rollers. ‘The tie 
rods are double bars of flat iron, and. all the struts are of cast 
iron, and are of cruciform section. ‘The various details of con- 
struction of the roof are, however, so clearly shown in the 
engravings, that it is unnecessary that we should say more about 
them here. 








SHEFFIELD.—Sheffield trade is not, upon the whole, very 
active. ‘There is still, however, a good demand for steel for 
manufacturing purposes, and also for Bessemer steel railway 
materials. ‘The file trade also continues active. 

Tae CLEvELAND Iron Trape.—The usual activity is 
observable in the foundries of the Cleveland district, and there 
is less complaint about orders. Some few contracts, although 
at — moderate prices, are said to have been taken for rail- 
way chairs for Scotland, and also for cast-iron pipes. There isa 
tolerable amount of business doing in rails. As regards pig- 
iron, the foreign demand has lately been only moderate, and the 
home deliveries continue restricted; stocks in consequence are 
slowly increasing. 

SuNDERLAND Docks.—The New Hendon dock at Sunder- 
land is being rapidly pushed forward. Men are employed on 
the works night and day. It is expected that the dock will be 
0 sg in the autumn by his Royal Highness the Prince of 

ales. 

Hoprer Barces.—Messrs. Wingate and Co., of Whiteinch, 
have lauched another steam hopper ballast barge for the River 
Tyne Commissioners. She is about 400 tons builder’s measure- 
ment and 40 horse power. 

SoutH Yorksuire.—The iron trade of South Yorkshire is 
considered to have improved during the last few weeks, but a 
certain amount of depression still prevails in consequence of the 
aspect of political affairs, and the monetary difficulties of the 
railway companies. For plates and bars there are'some fair in- 
quiries, although the former branch of business is affected by 
the stagnation in shipbuilding, There is .a good demand for 
railway matériel, both steel and iron. The coal trade of the 
district is not so active as it has been. 

Rock-Borine BY DiaMonps.—It is reported that a boring 
tool, in which black diamonds are set in a circular ring, and the 
whole rotated against the face of the rock, is now Cine em- 
ployed in making the tunnel at Port Vendres, and ‘it is repre- 
sented that the rate of progress in hard rock is 4 ft. per hour. 
The invention is M. Pichet’s. 

Tue 300-Pounpers.—The Times’ Malta {correspondent 
states that a merchant steamer, the Hellenis, had arrived there 
with four aa” guns for the iron-clad ship Ocean, now 
on her way to China. 





434 


ENGINEERING, 





[Aprin 26, 1869. 





= 
ENGINEERING TASTE. 
To Tue Eprror or ENGrINeertne. 

Srr,—The article under this title in your number of the 12th 
inst. will, I trust, help to open up a subject which does not 
hitherto appear to have met with so much consideration, in this 
country at least, as its importance demands, and which in many 
considerable engineering works appears to have been lost sight 
of altogether. During the last two or three years it has un- 
doubtedly been receiving more notice both from the profession 
and from the public: the Legislature has also shown a dispo- 
sition to prevent, if possible, any further disfigurement of the 
metropolis by the erection of such specimens of “ engineering 
taste” (!) as you hint may be seen not very far from the 
Borough; and there now appears to be fair encouragement 
for the development of such esthetic feelings as doubtless 
exist (although in rather a latent state in many cases, it must 
be confessed) amongst engineers. ‘ 

This subject, in connexion with some of the metropolitan 
lines now in course of construction, has recently come some- 
what prominently under my consideration, and the following 
few remarks may, perhaps, help to bring it a little more under 
the notice of some of your abler correspondents. 

The introduction of iron, and particularly of wrought iron, 
has, as you observe, given us a new type of construction, and 
one which, as yet, compares very unfavourably with its pre- 
decessor when looked at from an artistic point of view. It 
may not therefore be out of place to consider briefly the ad- 
vantages, real or, possibly in some cases, imaginary, which 
have so generally caused the graceful form of the stone or 
brick arch to give place to the harsh and unsightly lines of the 
flat iron-girder bridge. 

The advantages of the girder form of bridge in many cases, 
such as that of a large span being required in a limited height, 
are so apparent from economical and other points of view, that 
they need not be referred to otherwise than passingly. On 
the other hand, there are very many other cases, where, for 
example, such a large span is not called for, or the height not 
so limited, that these advantages are by no means so apparent, 
and where I cannot help thinking a great mistake has been 
made in selecting the girder instead of the arch; this I will 
endeavour to explain, and give some reasons for thinking so. 

It will, perhaps, be convenient in this attempt to suppose 
an actual case where say a railway is carried over a street of 
60 ft. width on the square; and in assuming this width for the 
span of the bridge, 1 have taken rather an extreme case tor 
the arch as against the girder; this being nearly the limit up 
to which I think the arch form will compare economically 
with the girder, under ordinary circumstances. A bridge of 
this kind is generally required to give 18 feet headway over 
the streets by the Metropolitan Board of Works, and the 
thickness of its superstructure would vary from two to three 
feet according to the construction adopted ; this would givea 
total height of, say 20'6” from the surface of the road to rail 
level. An arch would of course require a greater total height 
than this; the thickness at its crown would be from four to 
five feet, and the requirements for headway would most pro- 
bably be increased to, say 20 feet at the centre of the road 
(the height to springing will be noticed presently); thus 
making the total height from street to rail level about 24 6”. 
There is, therefore, a clear gain in favour of the girder bridge 
of four feet, assuming the case as put. 

This being so, the question now arises—Is the saving of 
this four feet in height worth the price paid for it, or, in other 
words, is it worth the sacrifice of the arch with all its peculiar 
advantages, to the ungainly girder, not the least of whose 
disadvantages is its native, inherent ugliness? Let us proceed 
to consider the case a little more in detail; and, in doing so, 
let it be fully admitted that there are many peculiar cases 
where the four feet saving of height, or even less, would 
greatly preponderate in favour of the girder: but these are 
special cases, and I now speak of general ones only. 

The chief disadvantage attending the introduction of such 
arch bridges would be, that the rail level of the line generally 
would require to be this four feet higher than with girder 
bridges ; but as this additional height only affects the piers of 
the viaduct, the increase in material, and therefore in the 
cost of construction arising from it would be unimportant, 
and would be nearly, or wholly if the bridges were frequent, 
compensated by the diminished cost of the bridges themselves: 
the arches, too, under the viaduct would be increased in value 
for the purposes they generally let for. Another disadvantage 
attending the arch would be that in ascending to a station, 
seven or eight more steps would have to be mounted ; but 
this, I think, will not be considered a very serious or fatal 
defect. 

Girder bridges appear to be greatly in favour among paro- 
chial and other local authorities, as witness the clauses they 
have succeeded in introducing into many recent Metropolis 
Railway Acts, and in very many cases where the engineer’s 
common sense, at least, would have induced him to choose a 
brick and store arch, he has been obliged to substitute “ a flat 
girder bridge” as the local Solons delight to call it. That the 
parish beadle should prefer the “straight girder,” is a fact 
that I would give the full benefit of to that side of the 
question ; his idea is, I believe, that a larger opening for light 
and air, &c., is to be found under the girder; but he has not 
yet thought of retaining the arch and by raising and keeping 
it as flat as possible, obtaining the same result. 

That this could readily be so obtained will, I think, be ob- 
vious. A railway viaduct presents easy means of constructing 
abutments suitable for resisting the thrust of very flat arches, 
with little or no additional expense arising from such an ar- 
rangement of the material. And arches rising an eighth or 
even a less part of their span are both practicable and not 
without precedent on some of the older metropolitan lines, 
Our 50 feet arch might be therefore taken as having a rise of 
say six feet; the springing height would therefore be 14 feet 
from the ground ; and the opening, which would be nearly 
equal in area to that of the rival girder bridge, would be 
practically a more convenient one (being higher at the centre 
where most height is required) for the passage of the traffic 
underneath. 





From what has been said, it may possibly be considered 
that our parish luminaries, who have much to answer for on 
this question, would display a happier combination of know- 
ledge with their zeal, did they bestow their patronage more 
on the solid arch, and less exclusively on the girder; taking 
means at the same time to secure a proper height for the 
former, both at the springing and at thecrown. If not, how- 
ever, a further consideration of the many advantages of the 
arch over the girder that have not yet been touched upon,— 
such as its comparative freedom from noise and from moisture 
droppings, its simplicity of construction and durability, and 
lastly, though not least, the “ EnGinggrine Taste,” that it 
is so well adapted to express, will surely convince even our 
friend the beadle that it should not be altogether discarded 
in cases where circumstances are not wholly against it. 

I intended having said a few words about the ornamenta- 
tion (unthankful task !) of girder bridges, particularly wrought 
iron ones, where the arch is inapplicable, but this letter has 
already become so long that I must, with your permission, 
leave this for another opportunity. Meantime I am yours, &e. 

J.8. M. 

Westminster-chambers, April 15, 1867. 


NEGATIVE SLIP OF THE SCREW. 
To tHe Eprror or ENGINKERING. 

Srr,—There was some portion of Mr. Froude’s admirable paper 
on the “ Negative Slip of the Screw,” read at the recent meeting 
of the Institution of Naval Architeets, which I did not very dis- 
tinctly hear or follow, and I am not sure how far he touched 
upon one point which I have already explained in your pages— 
the larger amount of ris viva resident in the forward current, 
moved by the friction of the vessel’s bottom, over that resident 
in the backward current, due to the retrogressive slip. In 
firing off a gun, there is an equality of pressure on the shot and 
on the breech, and the shot is propelled forward and the gun 
backwards just as the ship is propelled forwards and the water 
backward by the rotation of ascrew. There is, however, much 
more vis viva in the shot than in the gun; and, in like 
manner, in each rotation of a screw there is more vis viva im- 
parted to the screw than to the water. Now if we were enabled 
to harness the shat so as to extract from it the whole of its vis 
viva, and if we were to expend this vis viva in overcoming the 
recoil, we should not only have no recoil at all, but a recoil the 
other way, or in the same direction as the shot; in other 
words, we should have negative recoil. This is precisely the 
stute of things which exists in a ship where the vessel is har- 
nessed to the water by friction, and the vis viva is continually 
being expended in putting the water into motion in the direc- 
tion of the advance. The screw, consequently, works in water 
which is advancing with the vessel in much the same way as 
if the vessel were descending a river, and all that the screw can 
do under certain circumstances is, not to extinguish this forward 
motion, but only to reduce it. In this way negative slip may 
naturally arise, and the wonder is that it is not more frequent 
in its oceurrence—an event explicable, probably, by the fact 
that only a part of the apparent slip is retrogressive, the rest 
being lateral or rotative, in which the influence of the forward 
current would not so much appear. I trust that Mr. Froude will 
be good enough to enlighten your readers upon these points, if 
he has not already explained them in his paper, which I think 
he has not. lam, &c., 

Joun Bourne. 


STEAMSHIP ECONOMY. 
To Tue Eprror or ENGINEERING. 
Srm,—Having advocated the use of double expansive engines 
for marine purposes during the last twelve years, and feeling 
more than ever satisfied that they will ultimately come largely 
into use, notwithstanding the discouraging statements contained 
in Mr. Murray’s paper, read before the Institution of 
Naval Architects, and also in Mr. Bourne’s remarks upon 
it, I trust you will allow me to point out that neither of these 
gentlemen goes deeply enough into the question to make their ob- 
servations of any practical value. Mr. Murray contents him- 
self with saying that the double-cylinder engines in ships at 
Southampton continue to give “ rather unsatisfactory results,” 
and although he mentions the fact of the Mooltan’s engines hav- 
ing been removed, and the contemplated removal of those of the 
Poonah, he does not hint atthe reasons which necessitate these 
changes; while in his reply, amongst the elements of our pre- 
sent practice, he speaks of ‘a considerable degree of expansion 
“in one cylinder” as one of the “old principles” of working. 
Mr. Bourne was quite as unfortunate in drawing attention to 
this most important subject of double-cylinder engines. He 
thinks, whether double cylinders or single ones are used “is 
** quite immaterial.” Why? Because, although he admits that 
‘the whole question is one of expansion,” he says we can get a 
“certain” amount of expansion in a double-cylinder engine, } 
and a “ certain” amount of it in a single cylinder; and “ there- 
fore” double cylinders are unnecessary. 
Will Mr. Bourne kindly tell us what he means by a “ certain’ 


” 





amount of expansion, and if the word “certain” has the same | 
meaning in both cases? It is mere waste of time discussing | 
scientific subjects in this loose way. He truly says, “ the whole | 
“question is one of expansion ;” but it is nevertheless true that 
this question involves many others—such as how to get it, | 
whatever be its amount, regularity of motion, strain on the | 
working parts, &e. Indeed, Mr. Bourne simply refutes the | 
notion (as if it really existed and was worth refuting) that ab- 
stractedly there was any advantage in expanding steam in two | 
steps instead of one, 

Surely it would not be too much to expect both from Mr. | 
Murray and Mr. Bourne some more careful and practical con- | 
sideration of the subject of double expansion. ‘To hear these | 
men talk as they do, one might almost despair of seeing the | 
question ever understood. It seems, howeyer, to lie in a very | 
small compass, as do also those other questions of steamship 
economy more or less related to it, viz., surface-condensation, | 
superheating, and use of high-pressure steam. 

The errors that ave continually being made in our presen | 


marine engine practice arise from not wisely combining high 
and dry steam with full expansion ‘and surface-condensation. 
To get good results all these means of economising must be 
used. Without surface-condensation you can’t have high 
steam, and without full expansion high steam is a “delusion 
anda snare.” By high steam I mean ‘30 1b. at the very least, 
and perhaps 130 lb. as a maximum, although I would be well 
satisfied with 100 1b. just now. By fall expansion I mean a 
reduction to about 34 }b., or not exceeding 5 lb. above zero. 
What degree of expansion does this necessitate?) Even taking 
60 Ib., which Mr. Scott says is the pressure a in twelve 
or fifteen vessels trading from Liverpool, and taking 5 Jb. as 
the final pressure, it would give roughly fifteen times’ expansion, 
Does Mr. Bourne or Mr. Murray say that this ean be con- 
veniently got in a single cylinder?} With compound engines it 
is quite easily done by the ordinary link motion cutting off at one- 
third stroke or one-fourth stroke, in the first place, and expanding 
five or four times afterwards. Indeed, twenty times expansion 
would be easy enough, and this isas far as we shall ever want 
to go. It is, however, hardly necessary to goto such high 
degrees of expansion to show the advantages of double-cylinder 
engines. Most marine engineers admit that they cannot ad- 
vantageously work expansively in single cylinders more than 
six times, and even then they put on separate expansion valves, 
Are these ever in constant use? In the royal- navy they-are 
fitted to all engines, but 1 believe universally voted as useless, 
and no one ever dreams of constantly working them. It 
would seem, therefore, that if high steam is used, and if 
such steam be constantly fully expanded, double expansive 
engines are a mechanical necessity. At all events, those 
who afiirm that ** it is quite immaterial” whether doubleor single 
cylinders are used are bound to show us how the same results 
can be got in the single as in the double cylinder—I mean, 
practically, ie. with details of the valves they recommend, and, 
let them recollect, for constant use. I have said nothing of the 
severe shock to the machinery by letting on steam of even 60 Ib. to 
70 Ib, to large screw engines with cylinders perhaps like rivetting 
machines, two or three times the stroke in diameter. ‘Take 
cylinders of 100 in. diameter, and it will be found the initial 
blow exceeds 400 tons. Is it mechanical or judicious to beat 
pistons of such engines backwards and forwards like a sluttle- 
cock ? 

With regard to superheating, all we want, if even this is not 
too much, is pure steam, and a very moderate amount of super- 
heating surface is required for this purpose. Perhaps Mr. 
Bourne and Mr. Murray may prefer low steam and moderate 
expansion to that which I should adopt; but then they should 
state how even six times’ expansion can be had more simply than 
in either the end-to-end cylinder engine or in my double-expan- 
sion single cylinder. In 1855 I stated that even with steam of 
20 to 30 1b, pressure more than halt the fuel in steam-vessels 
was wasted, as I now also affirm of locomotives, traction and 
portable engines; but it will probably take another ten years 
before this is generally acknowledged. In 1855 I plainly saw 
the present struggle coming on, and patented the end-to-end 
cylinder arrangement for marine screw-engines, both with trunks 
and double piston-rods; and now four of our largest marine 
engine manufacturing firms have either used or are proposing to 
use them. only one (Messrs. Rennie) having had the honesty to 
acknowledge my claim. As it is, however, no use making ene- 
mies before being prepared for war, I forbear to give their 
names. When the proper time comes, I trust I may claim your 
support in denouncing wholesale pillage by so-called respectable 
engineering firms. 

Yours truly, 


Westminster, April 23, 1867. Epwarp E. ALLEN. 


To THE Epiror or ENGINEERING. 


Srtr,—In your impression of last week, Mr. George Snaith, of 
Hanley, asks several questions implying doubts as to the advan- 
tages of water-closets, and after intimating that high authorities 
have disapproved of them, wishes to know what their advan- 
tages are that should make their continuance advisable. You 
dismiss the question by saying that if he is not aware of the 
advantages of water-clusets, you fear that no one will inform 
him. 

Now every one admits the cleanliness and convenience of the 
modern water-closet ; but its advantages stop here, whereas the 
resulting disadvantages are so manifest and great that drainage 
engineers, sanitary officers, and persons interested in agriculture 
are constantly objecting to them more and more, and in many 
Continental cities they are prohibited by law. 

In January, 1866, your journal also described, most eloquently, 
in an article on “ Aériform Sewerage,” the faults of the sewerage, 
system, which is based on their usage. And Mr. Bazalgette, 
surely one of the first drainage engineers of the country, states, in 
his report to the Metropolitan Board ef Works for 1865-66, that 
thus far no means have been found successful to arrest the 
escape of the sewer-gases in a concentrated form into the streets 
and dwellings; but that if 42,900,000 gallons of water were 
used per day, in addition to that now used for “ flushing,” the con- 
sequent dilution and increased rapidity of flow might perha 
somewhat mitigate the evil. ‘lo do so would cost about 350,000/. 
annually for the water; but as the water-works can afford to 
furnish only 5,000,000 gallons per diem more for that purpose, it 
seems that there is nothing left but “ to let it stink on,” as Mr. 
Haywood expressed himself in his evidence to the Parliamen- 
tary Committee on Sewage Ventilation, for so far as he knew 
there was really no help for it. 

Besides, the sanitary authorities unite in one cry of disap- 
pointment over the bad results of this arrangement, of whica 
so much was expected, as see their writings and the reflections 
which accompany the statistics of public health. The Medical 
Times has shown repeatedly ‘that more deaths and illness 
“occur on the line of great sewers than elsewhere ;” and Dr. 
F. B. Saunderson, in his little work on ‘* Sewer-air in Houses,” 
condemns them most scientifically. 

It is certain that all sorts of contagious diseases and fevers 
owe their origin solely to filth and the exhalations arising from 


| it, and that water, being no disinfectant, chemically speaking, 


but only a mechanical agent in removal, promotes the decom- 
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position of whatever decaying animal substances it is charged 
with; the process-being rapid in proportion that fresh water, 
and therefore additional oxygen, is added, while the agitation 
roduced by a swift current shakes loose the gases generated, 
and sends them in bubbles to the surface. There cannot thus 
be much gained by dilution in this respect. 

On the other hand, agriculturists find that the liquid 
sewage produced by water-closets can only be applied to rye- 

ss meadows, and that even then its value is so little that it 
can bear no other transport than the cheap one of gravitation 
through open ditches. How much damage mere dilution does 
to its fertilising qualities is shown by Mr. Latham, the Croydon 
engineer. It appeurs that the sewage of 100 inhabitants is re- 
quired per acre, and that his fields yield a rent of 52. per acre, 
while the ammonia alone furnished per inhabitant per annum 
(see his paper on the ‘‘ Utilisation of Sewage,” read before the 
Institution of Civil Engineers, and printed in your journal) is 
worth 8s. 6d. 

It is thus plain that each acre receives annually 427. 10s. 
worth of fertiliser, and that, therefore, with this sort of farm- 
ing the manure used is worth about eight times more than the 

roduce in rent. But no one has more fully exposed the worth- 
lentes of diluted sewage than Mr. J. B. Lawes, one of the 
members of the Royal Commission of Inquiry. According to 
him, human manure of. mixed feces and urine is worth fully 
10s. per head of population per annum, provided the urine is 
all collected, and the whole not spoiled by dilution or fermenta- 
tion. Also far more dairy produce, meat, wool, and grain can 
be had by the mixed husbandry of clover pasture and arable 
land, acre for acre, than by the rank herbage known as rye 
grass, no matter how much manured. To obtain, however, the 
former crops, 10 more water must be present than necessary to 
hold the fertilising elements in solution, and it seems the water 
of the urine is sufficient for that purpose. 

If, then, the advantages of water-closets are not manifest, in 
a technical, sanitary, or agricultural view, it is no wonder that 
Mr. Snaith, who, as borough engineer, has doubtless had his own 
troubles with sewer-gases, gully-traps, &c., asks, of what kind 
they are. Mr. Menzies attempts somewhat to overcome the 
sanitary difficulties by withdrawing the faecal matter from the 
main sewers, and removing it by a separate system of pipe 
drains. ‘These, being so small as to be always filled, have no 
room for gases to collect above the fluid mass, and thus to run 
“up grade,” but conduct them down with the whole mass of 
matter. The sewer-gas nuisance is thus stopped, but the tech- 
nical and agricultural difficulties remain. Firstly, the sewage 
has become, through the absence of the rainfall and household 
water, less fluid and more plastic, and, therefore, demands 
steeper gradients for the small drains than sufficed for the 
sewers, causing the former to get deeper and deeper in the 
ground, greatly increasing the cost and trouble of laying and 
repairing them, unless pumping engines are provided at inter- 
vals to lift the mass up to new gradients. Both these methods 
are expensive. Secondly, the manure is still too much diluted 
for usage on arable land, and requires also, to bring it to pasture 
land, gravitation ditches having more fall than formerly ; and as 
such low-level meadows are difficult to find, the chances are 
that even then puinping must be resorted te, which the manure 
is really not worth. 

Another difficulty in Mr. Menzies’s system is the danger of 
stoppages, not on isolated or detached spots, for such the backed- 
up mass would remove, but along continuous great distances by 
gradual “caking on,” and requiring more force and friction 
than the hydrostatic head could overcome. Your suggestion of 
adding, in cases of need, atmospheric pressure is a most valuable 
one, and, I beg leave to say, is based upon the same consideration 
which led to my pneumatic system. 

In fact, if engines are required for producing a vacuum, and 
have to be kept on band for that purpose, it is manifestly better to 
arrange the whole system for their permanent use, and instead of 
applying their power for obtaizing « sluggish gradual ‘ suck,” to 
work them so as to produce the sudden jerking action had by my 
system, and thus clean the pipes, thoroughly and daily with a 
powerful blast, sweeping all before it. Then also the continu- 
ous downward gradients and deep locations of Mr. Menzies’s 
system can be dispensed with, and the drains follow the surface 
of the ground like gaspipes. You will thus see that Mr. Menzies’s 
system, with the addition of your suggestion, develops itself into 
my system. Now, as the basins of the closets can be kept clean 
by merely so arranging them, that no faeces can touch their sides 
(as described in your impression of November 2nd, 1866), it is 
evident that the water can also be dispensed with, and the fer- 
tiliser kept undiluted and fit for use on plough land, where, by 
means of the subsoil dung-plough and fallow-stripe manuring, 
which make up the chief points of my improvement, great crops 
of meat and breadstuffs can be raised, worth in money fully ten 
times more than the manure which stimulated their growth. 
I, therefore, agree with you and other scientific and practical 


men, who, have pronounced the use of water for the removal of 


fecal matter the great wistake of the age. 
1 am, Sir, your obedient Servant, 
Cuarues T. Liernur. 
34, Regent-square, W.C., 17th April. 


To THE Epiror or ENGINEERING. 

Str,—I doubt not that many readers of your journal have 
been somewhat amused at the letters that have been addressed 
to you by Mr. Snaith on the subject of Mr. Menzies's system of 
drainage. ' His last letter was more especially diverting, and 
proves the influence that the incisive “touch-up” of an edito- 
rial postscript has upon the temperaments and grammar of some 
men. Still L cannot help wishing that some ‘ more powerful 
instigation ” were forthcoming to “ illicite” discussion on this 
point, as it is truly one of real interest and importance, and I 
should be sorry to see an opportunity denied to Mr. Snaith of 
bringing forward any arguments that he may have against the fur- 
ther extension of the water-closet system, merely because those 
arguments are not couched orthographically. But in both his 
letters Mr. Snaith shrinks from bringing forward any such argu- 
ments, and vainly, and I think presumptuously, hopes to pro- 
voke discussion by coolly asking you, from his Hanley retreat, 
10 incite others to this controversy, for his own particular delec- 





tation and amusement. But as such a controversy might be 
produetive of more important results than that, 1 think that we 
ought not to depreciate a reconsideration ofthis important sub- 
ject. 

; The water-closet movement owes its origin to the general and 
well-grounded alarm raised by sanitarians some few years ago, and 
it has been almost universally adopted in our large towns, owing 
to the nurture afforded to it by members of the medical profes- 
sion, philanthropists, men of science, and all who had sufficient 
common sense to perceive the folly and absurdity of the old 
cesspool mage But in avoiding Scylla we ran into Charybdis, 
and in place of permitting the contents of those cesspools to 
permeate through the soil and to contaminate the atmosphere 
around by their deadly and poisonous exhalations, we have now 
elaborate arrangements for thoroughly scouring and cleansing 
our closets, for conveying the contents from our dwellings, and 
above for discharging them duly into our ‘rivers, often to im- 
prove the quality of our drinking supply, or (which is not so 
important) that of our neighbours, always to produce reactionary 
influences a8 baneful as the former cesspool practice. Once 
more the awful and itresistible voice of the sanitarians inspires 
us with virtuous energy, and we at last think of conveying 
our sewage to where it may be utilised, and in so doing satisty 
all reasonable sanitary requirements. But it is well to look be- 
fore leaping, and so when sufliciently recovered from the ener- 
getic exertions into which cholera and kindred evils have most 
properly frightened us, perhaps we shall be able to regard our 
drainage arrangements from a secondary and subordinate, but 
still important point of view—viz., the pecuniary aspect. 

The enormons dilution of our sewage-renders the prospect of 
its universal application for agricultural purposes as distant as 
ever, unless some effectual and economical means can be sug- 
gested for depriving this sewage of all liquid matter without 
abstracting those important constituents which this liquid holds 
in chemical solution. If we are to be obliged to use water- 
closets, then, at any rate, the first thing to be done is to adopt 
Menzies’s system, that we may at once get rid of that large 
amount of water that would otherwise go to deteriorate the 
sewage. 

But I think it is a fair question whether in our sanitary zeal 
we have not blundered altogether in adopting the water-closet 
system. Arrangements are not wanting by which fecal mat- 
ters may be periodically and innocuously removed without dilu- 
tion at all, and without offence to the most fastidious. Such 
arrangements having been most extensively carried out by the 
Eureka Manure Company, who deodorise all deposits, both solid 
and liquid, in a box attached to each closet, which is removed at 
proper intervals, and replaced by an empty box. The matter 
thus procured is very valuable; and were public attention and 
energy directed to the subject, a system closely approaching 
perfection would doubtless be soon introduced. 

Hoping you will give this somewhat lengthy letter a place in 
your columns, 

I remain, yours truly, 
W. P. 


College-street, Westminster. 


PROPER ARRANGEMENT OF LOCK NUTS. 
To THE Eprror oF ENGINEERING. 

Srr,—A walk through the Paris Exhibition reveals the sur- 
prising fact that apparently not one of the exhibitors in the 
English department, and scarcely any in either of the other de- 
partments, understands the action of lock nuts, and therefore the 
way in which they should be arranged. On every machine in 
which they are employed, as far as ‘I have been able to 
observe, a thick and thin nut is employed, and the thin one is 
placed outside of the thick one. Now suppose two nuts to be 
jammed against each other, it is evident that each will be forced 
equally against the thread of the screw in opposite directions. 
When an additional external strain comes upon the nuts, it is 
equally clear that the inner one will be partially or wholly forced 
away from the thread on which it was previously bearing; and 
if the external strain is equal to the initial strain put upon the 
nuts by the act of locking, the inner one will be nearly relieved 
from pressure on the thread of the bolt (and would be quite so 
but for the elasticity of the threads), and will become merely a 
distance piece between the pressing body and the outer nut, the 
pressure on which will meantime have increased. In such a 
case it is evident that the outside nut does all the work, and in 
all cases the strain on the outer nut must be greater than on 
the inner one, and hence it should be the larger of the two. 
Nothing could be more meaningless than to place a thick nut 
inside of a thin one. 

To my surprise, the only engine that I have observed that has 
these nuts properly arranged (though I trust there are others) 
is Mr. Corliss’s, the gibs of his crosshead being sustained in this 
manner. Inthe American department, as a rule, no difference 
is made in the size of the nuts, L presume with the object. of 
saving the labour of turning down the nuts from the size in which 
they are purchased; but this is certainly better than to turn 
down one nut and then give it all the work to do, using a 
thick one to keep it tight. 

1 am, Sir, yours respectfully, 
Paris, April 15, 1867. Frep. J. SLADE. 


PETROLEUM AS FUEL. 
To tuk Eprror or ENGINEERING. 

Sir,—The objeetion of your New York correspondent to the 
use of petroleum as fuel is scarcely such as would be advanced 
by any one acquainted with the process of refining the crude oil. 

A jet of ordinary steam blown through the erude oil removes 
all the nangerous “naphtha,” which he appears to consider the 
insurmountable difficulty, and this being condensed in suitable 
apparatus is (after undergoing one other treatment) the “ spirit” 
or “turpentine substitute” of commerce, of which the present 
value is 1s. 3d. per gallon. 

Lam, Sir, 
Your obedient Servant, 


Chester, April 17, 1867, HYDROCARBON, 





IRRIGATION IN SPAIN. 
To Tur Eprror or ENGINEERING. 

Sm,—In the review of my report on Spanish irrigation, which 
appeared in your number of April 19th, some points were referred 
to by the reviewer that seemed to him to require explanation. 
If the subject is considered to be sufficiently interesting, you will 
perhaps insert the following observations on those points in your 
next number. 

1. The reviewer remarks that there is no mention of any 
arrangement by which the water of the river Segura is allowed 
to pass the first dam, excepting scouring-sluices, The dam in 
question is not the first, but the fifteenth (see page 16 of my re- 
port). The southern portion of the dam is that over which the 
surplus water of the river passes, when not in fresh (see page 
17). 

2. It is pointed out in the review that the amount of water 
menticned as sufficient for the irrigation of 3 tahullas is 5 hilas, 
while the same quantity in India irrigates 150 acres, in Lom- 
bardy upwards of 50. The statement in my report 1s that the 
engineers in 1816 obtained this result. My authority is the 
official statement of Roca de Tocores, given in “Jaubert de 
Passa,” vol. ii., page 29. Of course it is far too small, and must 
be altogether wrong. 

3. The next point refers to the Jativa canals. The reviewer 
says that “a canal taking 18 hilas from the river Albaida is 
“ said to irrigate 5600 fanegadas. Now, taking the hila to be 
“the same as the preceding one (that of Murcia), for there is 
“not any mention made to the contrary, this would allow 700 
** acres to be watered by 1 cubic foot per second.” But the hila 
of Jativa is explained in my report (page 62) to be, not that of 
Murcia, but , of the volume of the river when at its average 
height. It is thus an imaginary and very rough measure of no 
practical use. My authority is “ Jaubert de Passa,” ii. page 233. 
At page 64 of my report, too, I say, “the hila is different in 
“almost every centre of irrigation.” 

4, The reviewer then points out that the Aila in the Xucar 
valley, equal in volume to that of Murcia, is said to be sufficient 
to irrigate 400 acres! At page 77, the muela or old hila is said 
to be calculated at a volume suflicient to irrigate about 400 acres. 
This is on the authority of Cavanilles, and was probably a rough 
method of calculation, almost useless in practice, like those of 
Jativa and Elche. Lower down I give the measure of the 
modern hila now in use at the Xucar irrigation works. 

5. Finally, the reviewer justly remarks that the Moors must 
have been very clever to make a supply of 20 hilas of water 
furnish two canals, one with 9 and another with 19 hilas. This 
is an obvious oversight. The figure 11 in the manuscript was 
read for 19, and the blunder was overlooked in correcting the 
roof, 

But there is another oversight of far more consequence which 
the reviewer did not ovserve. It has been corrected in nearly 
all the copies, but not probably in the one that came into your 
hands. At page 19, line 15, for 17.1 square inches, read 31 
square inches, 

The reviewer concludes by saying that a better book might be 
written by any engineer after a few weeks’ tour. I should hope 
so, considering that the present account was written by one who 
is not an engineer, but a mere amateur, after a journey through 
the irrigated districts of only eighteen days, and while engaged 
upon other duty. But the engineer who makes the tour must 
not have a slight knowledge of Spanish. He must be well 
acquainted with that language, or his visit will bear no useful 
fruit. 

The object of my report was not to give scientific and profes- 
sional data, which only an engineer would be competent to 
supply, but to collect such information as might serve as an 
incentive for further inquiry, and be useful to those who may 
undertake it (see page 3). It is not fair to expect from it what 
it does not profess to. give. Any officer of the Public Works 
Department of India who may, while on leave, engage in the 
interesting field of professional inquiry offered by Spanish irri- 
gation, will find in my book a general account of what there is 
to see, an abstract of the rules and regulations in use in the 
irrigated districts, some carefully prepared maps, and a notice 
of all native sources of information. ‘The book was printed with 
a view to affording such assistance to inquirers, and there is 
every reason to hope that it will attain its object, which, though 
a humble, is a useful one. 

I have, &e., 
Criements R. MARKHAM. 

Public Works Department, India Office, 

April 22, 1867. 





ACTION OF WIND ON OBLIQUE SURFACES. 
To THE Eprtror or ENGINEERING. 

Srr,—Mr. Wenham, in the interesting paper read by him 
before the Aéronautical Society, and published by you last 
week, notes that the wings of birds famous for sustained flight 
are long and narrow. From this he rightly argues that the 
useful effect of wind acting upon an oblique surface is confined 
pretty much to the front edge, the rest counting for little in 
comparison. 

The explanation, I take it, is this: The air, which has struck 
the fore part of the wing (or sail), and has been deflected from 
it, crosses the line of the wind en route for the hinder part, and 
so interferes with it and pushes it aside that very little of it 
reaches its destination—at any rate, without a change of direc- 
tion. The greater the distance from the front edge, the greater 
will be the disturbing force to be overcome, and the less the value 
of the surface when acted on. 

Thus a boat sails neurly’as fast (if she can be got so close) 
within three points of the wind as within four, although, from 
the increased obliquity of the sail, it is acted upon by a much 
narrower column of wind. At first sight, it would seem that 
what was gained in directness of course would be lost in speed ; 
but itis not so. This has often puzzled me; but Mr. Wenham’s 
theory throws light on the subject, and suggests the explanation 
I venture to offer, which accounts, by the way, for the striking 
efficiency of the Bermudan rig, consisting of an enormotsly lofty 
but narrow sail, greatly resembling the wing of an albatross 
all front edge, in fact. Your obedient eset ko 

April 22, 1867, Mark H., Rosrnson. 
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PRIZES AT THE PARIS EXHIBITION. 


Wiru reference to the prizes at the French Exhibition, it is 
stated that in that of 1855 there were only 25,000 exhibitors; 
yet among these there were distributed 112 large gold medals, 
252 smaller ones, 2300 silver medals, 3900 of bronze, and 4000 
certificates of honourable mention. In the present Exhibition 
the exhibitors are far more, and the rewards offered to them far 
less numerous. There are 42,000 exhibitors; and the rewards 
are 100 gold medals, 1000 of silver, 3000 of bronze, and 5000 
certificates of honourable mention. It is understood that the 
95 juries have among them recommended four or five times as 
many gold medals as the Imperial Commissioners have offered. 
Each jury works independently of every other, and has the right 
in its own department of recommending any number of rewards 
of the first, second, third, or fourth class. If there are only 
100 gold medals to be distributed among 95 classes of exhibitors, 
if, nevertheless, the jury of Class 11 recommend four gold 
medals for its group of exhibitors, if the jury of Class 63 re- 
commend three gold medals for its group, and if similar largesse 
be recommended all round, it is evident that the rewards pro- 
vided by the Imperial Commission will not go very far. To get 
rid of this difficulty in some measure, it was resolved at the 
meeting of British jurors to suggest that the various Govern- 
ments which exhibit—or, at least, that the departments of the 
British Government—should withdraw their claims for gold 
medals. Our War Department, our Admiralty, our Post Office, 
our South Kensington department, send important contributions 
to this Exhibition, and it is proposed that they should be con- 
tent with special mention, leaving to private exhibitors all the 
glories of gold medals. But if all the Governments were to 
withdraw their claims, there would still be not nearly enough 
of gold medals for those who are said to deserve them. Then 
there is another proposal discussed—namely, that those ex- 
hibitors who have had a gold medal on any previous occasion 
should get none now, however much they may deserve it, but 
should be content with some special form of certificate. Such 
an arrangement as this would be invidious, and cause much dis- 
content. At last, it is suggested, let there be no gold medals at 
all. What the ultimate decision will be it is not easy to foretell. 
One would imagine that the Imperial Commission, on the one 
hand, and the collective juries, on the other, might split the 
difference between them. ‘The Imperial Commission might in- 
crease (they have the power to increase) the number of medals; 
and the juries might sift their recommendations and diminish 
the number of medallists. 


Tue Dancers or Tuk Sta.—From a report from the 
Statistical Department of Lloyd’s, it appears that during the 
year 1866 the total casualties to vessels iu all parts of the world 
was 11,711, of which, 4378 were in the first quarter, 1760 in 
the second, 2043 in the third, and 3530 in the fourth, so that 
the disasters to shipping from January to March are two-and-a- 
half times as numerous as in the three months from April to 
June. A classification of the casualties shows that the total 
number of 11,711 reported during the year includes 98 missing, 
341 abandoned, 1958 that had come in collision, of which, how- 
ever, 492 escaped without material injury, and only 198 were 
sunk, 530 foundered, 3381 {stranded, of which 1672 were got off, 
36 captured, 18 suffered from piracy, 173 from fire, 605 from 
bad stowage, 1197 leaky, 743 loss of anchors or chains, 194 (ex- 
clusively steamers) machinery damaged or short of coal, 349 
mutiny, 2048 loss of sails, bulwarks, &c., and 40 water-logged. 
Out of these 11,711 casualties, 2234 involved total loss of the 
ship, and 1946 total loss of cargo. The total of lives reported 
lost is 2644, of which 989 occurred during the second quarter, 
when the general casualties were at their minimum, while the 
average of each of the other three quarters was only 531, and 
the smallest nnmber was between January and April, when the 
disasters were at their maximum—an anomaly to be explained, 
perhaps, by the crowd of emigrants that take their departure in 
the spring months, and thus render any accident at that period 
peculiarly fatal to life. It is further shown that of the casual- 
ties reported, 10,627 were to sailing vessels and 1084 to 
steamers, and that, in the latter case, one-third were from col- 
lisions, while the collisions of sailing vessels comprised only the 
proportion of 15 per cent. of the casualties. No steamer suffered 
from piracy, but the proportion of damages to steamers by fire 
was about twice as great as to sailing vessels. 
mutiny appear to be almost as frequent in steamers as in 
sailing vessels. It is from leaks, loss of anchors, or chains, or 
sails, that sailing vessels exhibit a great preponderence of mis- 
haps. A portion of the tables shows the geographical sections 
wherein the several casualties occurred, and the information 
thus conveyed is likely to become very useful when the returns 
shall extend over a series of years. The present publication is 
the first embracing an entire year, the previous issue with which 
the undertaking commenced, and which made its appearance 
last October, having comprised only the first six months of 
1866. 

Tue Dapnne.—The screw steam-sloop Daphne has had a 
preliminary trial outside Plymouth Breakwater, and averaged 
12.836 knots. Her engines, by Ravenhill, Hodgson, and Co., 
are of 350 horse power. She has a 15 ft. two-bladed Griffiths 
screw, and the fine pitch of 13 ft. 9ia. The revolutions averaged 
94. The screw, therefore, gave a slight negative slip. 

Russtan Frosr.—The Times’ intelligence from St. Peters- 
burg states that the cold there, during the last winter, has 
been from eighty to one hundred degrees below the freezing 

int! 

+ Norru-Eastern Rartway,—The traffic upon the 
North-Eastern Railway is now being worked with the same 
number of trains and with the same regularity as before the late 
strike of the engine-drivers. Very few of the old men have 
been taken back, about one thousand new drivers and firemen 
having been taken on. It is stated that not only have no acci- 
dents happened to engines in charge of the new men, but that 
not a shilling’s worth of damage has been done by them to the 
engines. are the latter point we fear the company have not 
yet gath materials for a precise estimate; but even if no 
more than 10002 damage should prove to have been done, the 
comparative immunity from injury would still be most remark- 
able, and most creditable to the new men taken on. 


Instances of |. 





EXPRESS ENGINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE LILLESHALL COMPANY, SHROPSHIRE, 


Tue Lilleshall Company, in which the Earl of Granville is a 
large shareholder, have heretofore been known rather as exten- 
sive iron and coal masters than as engineers. They have, how- 
ever, for a long time constructed heavy machinery, such as 
blowing engines (of which a fine pair were shown at the Inter- 
national Exhibition of 1862), and they are now exhibiting a 
large express engine in the Paris Exhibition. 

This engine has inside cylinders with a single pair of driving 
wheels, and its general appearance is shown in the illustration 
at the head of this article. The cylinders are 16in. in dia- 
meter, the stroke 21 in., and the diameter of the driving wheels 
is 7 ft., the leading and trailing wheels being 4 ft. 3in. The 
wheel base, or distance between centres of leading and trailing 
axles, is 16ft. Giu. The boiler is of large size, and has a fire- 
box intended to burncoal. The barrel of the boiler is 4 ft. 3 in. 
in outside diameter, and it contains 186 tubes, 17 in. in dia- 
meter, 11 ft. 2 in. long, and spaced § in. apart, the tubes being 
laid out in vertical rows, is in the’later practice with locomotive 
boilers. The external tube surface is 1009 square feet. The 
firebox is of large size, the area of the grate being 18} square 
feet, while the firebox heating surface is 112} square feet, 
giving a total heating surface of 1121} square feet. ‘The firebox 
hasa brick arch and deflector plate for burning coal. The in- 
tended pressure of steam is 120 lb. The blast orifice is 43 in. 
in diameter. 

The framing, as in all first-class examples of inside-cylinder 

engines, is formed of two pairs of longitudinal bars or slabs, of 
good depth, extending the whole length between the back-plate 
and buffer-beam. These are well cross-braced together by the 
cylinders, the foot-plates, and various stay-plates. The horn- 
plates are cut out of the solid slab. The crank-axle is of steel, 
with two inside journals, the guards being forged upon the 
inside frame-bars. The leading and trailing axles, with outside 
journals, are also of steel. ‘The driving-wheels have their 
counterweights forged in. 
_ The slide-valves are worked by Allan’s straight link, which 
is of the box form. This gives nearly constant lead in all notches, 
and equal opening of the ports on front and back strokes in 
every notch. The company’s engineer, Mr. John Lloyd, has 
furnished us with the following Table of admissions, exhaust, ex- 
pansion, and compression, which, if taken from the engine 
itself, show absolute, or what we may term theoretical, equality 
on front and back strokes: 
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The fittings of the engine include Ramsbottom’s duplex 
safety-valves, injectors, self-lubricating apparatus, &c. The 
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weight of the engine, empty, is 27 tons 11 cwt., and in working 
trim 31 tons 10 ewt., the latter distributed as follows: leading- 
wheels, 10} tons; driving-wheels, 12 tons 13 cwt. ; and trailing- 
wheels, 8 tons 7 cwt. 





STEEL Raits ror CANADA.—The Grand Trunk Railway has 
1377 miles of line. It was laid originally for the most part 
with §) or bridge rails, and these proved of bad quality, and 
broke to a grest extent. The need wa is partly attributable to 
the severity of the climate in winter, and Mr. Watkin, M.P., 
when managing the road, attributed many of the breakages of 
rails to the use of the four-wheel and six-wheel tenders of the 
engines sent out from England. These he had altered to double 
bogie tenders, as in the American practice, to which the Canadian 
rolling stock now conforms in all respects. Lately Mr. Brydges, 
the managing director, residing in Canada, has made a special 
report to the board, in which he has entered fully upon the 
question of the permanent way. His report was adopted at a 
meeting of the shareholders on Friday last, and he proposes to 
set apart 125,000/. yearly for the next three years for renewals. 
In regard to the question of rails best adapted for the severe 
climate, he was of opinion that it would be true economy to 
relay the line in future with steel rails, which experience had 
ew in England and America would last six or seven times as 
ong as the best iron rails. The difference of cost in renewals 
with steel rails, instead of iron rails, to be charged to capital. 
It appears that the accident upon the Grand Trunk Railway 
which we lately reported, and by which a fireman was killed, 
was caused by the breaking or lamination of a steel-headed rail 
put down as an experiment. Only solid steel will answer, and 
now that Mr. Brydges’s special report has been approved, these 
will be procured and put down in making smenelt 

ENGINE-DRIVING.—One of the drivers who lately struck on 
the North-Eastern Railway was summoned before the magis- 
trates on Wednesday, at Guisborough petty sessions. During 
last year, ending in March, he had worked 306 days, and his 
earnings were 170/. 13s. 6d., equal to nearly 11s. 2d. per day. 

ELECTRICAL APPARATUS IN THE Paris Exuipirion.—One 
would suppose that the applications of electricity would appear 
by themselves to be adjudged by men acquainted with the 
science. Notso. The application of electricity to clocks is to 
be scrutinised by the jury tor clocks and watches. The electric 
light belongs to Class 24, and is to be judged by the jury ap- 
pointed to inquire into heating and lighting. The electro-mag- 
netic machine is to be tested by the jury for machines—Class 53. 
The electric telegraphs and signals belong to Class 64, and other 
applications of electricity are distributed among a number of 
other classes. Endless confusion arises out of this grotesque 
system of classification. 

Foreign MECHANICAL InDUstRY.—The exports of rails 
from Belgium in the first two months of this year amounted to 
12,893 tons, as compared with 4706 tons in the two correspond- 
ing months of 1866. The increase observable is attributable to 
the considerable deliveries of rails made to Russia, which took 
10,900 tons of Belgian rails to February 28 this year, as com- 
pared with 1500 tons in the corresponding period of 1866. 
Having regard to the development of railways in Russia, the 
Russian Minister of Ways and Communications has issued a 
circular expressing a wish that the manufacture of rolling stock 
—locomotives, tenders, and carriages—may be developed in 
Russia itself. To any gentlemen who may apply themselves 
to railway plant construction in Russia, the Russian Govern- 
aw is prepared to give orders, and even to make an udvance ot 

unds. 

A Novet Vorace.—A new iron twin-screw steam-dredger, 
the Greenore, launched Jast week from the London Works, Ren- 
frew, started under steam from the Clyde to Ireland, and ac- 
complished the distance at an average speed of 7 miles per hour. 
This satisfactory result was attained notwithstanding a storm 
in the Channel. 

AmerIcAN StreaM Suiprinc.—The American steamer 
Colorado left Hong Kong for Shanghai,} Japan, and California 
February 17, At the last dates the arrival at Hong Kong’ 
from “* Francisco of the Great Republic steamer was daily 
expected. 

Tue LATE Sir Rosert Smirke.—The eminent classical 
architect, Sir Robert Smirke, from whose plans the British 
Museum and the General Post Office were erected, died on 
Thursday last at the advanced age of 87. He was originally a 
pupil of Sir John Soane. 
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IRON PERMANENT WAY IN THE PARIS EXHIBITION. 
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THERE is to be found in the Paris Exhibition a very 
interesting collection of designs for the construction 
of permanent way in railways, and, with one excep- 
tion, which we shall presently notice, all the suggested 
improvements consist in the use of iron sleepers, some 
longitudinal, some transverse, and in some cases a 
combination of the two, whilst others again appear to 
be more in the shape of improvements on the pot- 
sleeper principle, and one has reference only to a new 
form of chair. Without bringing the different plans 
together, it is somewhat difficult fairly to compare 
their relative merits; and as they are, under the 
system adopted in the arrangement of the Exhibi- 
tion, necessarily much scattered, we have, for the 
benefit of our readers, collected the principal designs, 
and taken sketches of their several parts, from 
— the accompanying illustrations have been pre- 
pared. 

The exceptional case, to which we have above re- 
ferred, to the general adoption of iron sleepers, con- 
sists, nevertneless, in the substitution of iron, or 
rather we should say steel, for wood in two parts of 
construction, and of steel for iron in another. This is 
the invention of Mr. G. E. Dering, of Lockleys, 
Welwyn. The exhibition consists of rails laid on 
transverse wooden sleepers, to which the ordinary cast- 
iron chairs are held by means of spring trenails of 
tempered steel. These trenails are hollow cylinders of 
steel, having one end larger, however, than the other, 
and a slit nght down from top to bottom, which springs 
open when not in use. By driving the thin end 
through the bolt hole in the chair into the wooden 
sleeper, the spring trenail, as it descends, becomes 
compressed, until by the time it is driven home the 
two sides of the slit become firmly jammed together, 
the upper end also being larger than the bolt-hole pre- 
vents the chair from riding over it, which it otherwise 
might do, as there is necessarily no head to these steel 
trenails. It is also proposed, as a part of the same 
invention, to construct the keys for holding the rails in 
the chairs likewise of steel, the action of which would 
be somewhat similar to that of the trenails just de- 
scribed. A somewhat similar method is also proposed 
to be adopted for forming the junctions of rails, instead 
of having recourse to fish plates or other customary 
methods of holding the rail ends together. In this 
case a steel clip is formed to the shape of the rails, 
and, passing underneath the rails, clips them both 
firmly together, the clips extending up either side to 
ust below the upper rail-head, and without the aid of 
olts or other fastenings, being kept in their place 
by their own spring power. 

In the accompanying illustrations, Figs. 1 and 2 





illustrate a plan of iron permanent way designed bY 
M. L. Langlois de Dreux, of Paris, in which are em- 
na both longitudinal and transverse sleepers, the 
ormer consisting of flat iron plates 13in. broad and 
about jin. thick, upon which are rivetted, at stated 
intervals, rolled iron transverse sleepers with a section 
somewhat similar to the letter V inverted. The 
dimensions of these are as follows: height, 44 in. ; 
breadth at top, ?in.; breadth at bottom, 2in.; and 
the flanges by which they are held down, are 1} in. broad. 
These are secured to the longitudinal ‘plates by three 
rivets in each flange, as shown in the illustration. 
Two methods are adopted for holding down the rail to 
the transverse sleeper—the one without the aid of 
chairs, as shown in Fig. 1, and the other by means of 
a chair, as in Fig. 2. Where there is no chair, grip- 
ping pieces of iron are used, which, passing through 
holes in the top of the sleeper close at each side of 
the rail, are keyed tightly down from underneath. 
Fig. 2 is a case where a chair is used. The chair is 
of cast iron, somewhat of the usual form, and it fits on 
to the sleeper like a saddle, to which it is bolted from 
underneath, the bolts being fastened at top either b 
nuts on a screw thread or by split pins passing fouedh 
a hole in the point of the bolt, both of which plans 
are shown in the accompanying illustrations. 

Figs. 3, 4, and 5 iThustente the systéme J. Vau- 
therin, & Fraisans, which will easily be understood. 
This consists of trough-shaped rolled-iron transverse 
sleepers with flanges of the following dimensions: 
height, 23 in.; width at bottom inside flanges, 7+ in. ; 
total width, including flanges, 10 in.; and width at top, 
6in. It will be seen that, as in the former example, 
it is proposed to hold the rails down by clips and keys, 
although in some cases, as in Fig. 5, wrought-iron 
chairs are used, formed in two pieces, one of which is 
tivetted to the sleeper and the other keyed on when 
the rail is iw situ. ‘There are other forms of chairs 
shown in connexion with this design, but we have not 
thought it necessary to illustrate them here, as they 
differ from one another in so very slight a degree. At 
the junction of rails sometimes fish-plates are used in 
the ordinary manner, whilst at others chairs in two 
parts are used, which are bolted together through the 
rail, and at others, again, a combination of chair and 
fishplate is adopted ; but in all cases keys and cotters 
are employed for holding down the rail. 

_ The Economic Permanent Way Company, of London, 
is represented in Figs. 6 and 7, their plan, as here 
illustrated, being a sort of compromise between a longi- 
tudinal and a pot-sleeper. It consists of cast-iron blocks, 
resembling the old half-round wooden sleepers, each 
block being of the following dimensions: length, 2 ft. 





6in.; breadth at base, 13 in.; height of rail bed, 3} in 
The rail fits into a groove ing along the top of the 
sleeper, and it is held in place by bolts passing through 
lugs on either side, those on the one side being cast 
with the sleeper, whilst those on the other side are 
loose, and fit on over a projection cast on the sleeper, 
as shown in Fig. 7. These sleepers are kept at 
proper gauge by means of iron rods keyed into holes 
formed in their sides. 

Figure 8 represents Griffiths’s new patent of 
1867, and the specimens in the Exhibition have 
evidently been cast for the London and’ North-Western 
Railway, as the letters L. N. W.R. are cast in relief 
upon them. These are, in reality, nothing more than 
huge cast-iron chairs, destined to supersede the neces- 
sity for sleepers. They are of an oval form, having a 
base 2 ft. long by 16 in. broad, and are held together 
by tie-bars, very much in the manner described in the 
foregoing paragraph. ‘This method is too simple to 
require any further description, and it will at once be 
understood by reference to the illustrations. 

The next illustrations, Figs. 9 and 10, represent 
a Spanish model of construction, which is somewhat 
more complicated than any of the foregoing, and would, 
we should think, be rather expensive, and at the same 
time scarcely strong enough to stand any very high 
rate of speed. This design consists merely of a new 
form of hats, which is screwed down to wooden longi- 
tudinal sleepers; it is intended only for a flat-footed 
rail, and the method of fastening on the rail may be 
thus desctibed: After the chair is screwed on to the 
sleeper by the two outside screws shown in Fig. 9, 
the rail is laid in the recess cast on the top of the chair 
to receive it; pieces of wrought iron, which we can 
only liken to a solid circular frying-pan with a round 
hole in the centre, are then placed in position, as shown 
in Fig. 10, the handle of the frying-pan being supported 
against the projecting rim at the end of the chair over 
the screws, whilst the other end rests on the foot of 
the rail, receiving through the hole in its centre iron 
bolts which pass through the wooden sleeper and 
through the square holes shown in the bottom of the 
chair in Fig. 9, to which they are screwed down by 
nuts. The dimensions of these chairs are—length, 
1 ft.; breadth, 54in.; height of rail bed, 24 in. On one 
side of every other chair a lug of iron is cast, to which 
transverse iron es bars are bolted to keep the line in 
gauge. It is not stated whether the above plan has 
ever been adopted in practice, nor is there any notice 
of the name of the inventor, who, we should rather 
suspect, must be an amateur. 

igures 11 and 12 represent a sample of iron 
permanent way from Prussia. In this it will be seen 
that the rails are bolted down to T-iron transverse 
sleepers, 10} in. broad on the upper face, with a web 
44 in. deep. The illustrations so clearly explain the 
whole principle, that any further details regarding it 
would manifestly be superfluous here. 

From Vienna we have a somewhat similar sort of 
transverse sleeper, shown in Fig. 13, only that in 
this case the T-iron is bent up slightly, so as to raise 
the rail above the level of the ballasting. ‘The dimen- 
sions of this sleeper are 5 in. broad ye the vs 
surface, and 3in. deep in the web. single-headed 
rail is bolted through to two stay pieces, one on either 
side, which are rivetted to, and of the same length as 
the width of, the sleeper. This form of permanent way 
is the invention of August Kostlin, of Vienna, and a 
short length of about half a mile has been experimen- 
tally laid down on the railway at Wasseralfinger. 

The last three figures represent another form of 
railway construction from Vienna, which is the inven- 
tion of Messrs. Harel and Co., of that city. Figs. 
14 and 15 illustrate the methods adopted with 
flat-footed and double-headed rails respectively, whilst 
Fig. 16 is aplan of the former of those two methods 
with parallel lines showing the foot of the rail only, 
the head of the rail having been purposely omitted 
in the drawing so as to make the other details more 
intelligible. This system consists of flat iron plates, 
15 in. by llin., with the outer edge turned down at 
right angles to a depth of about 2in. ‘To these the 
rails are keyed down, and each pair of sleepers is con- 
nected transversely together by a es iron tie bar, 2} in. 
x 3 in. to which they are rivetted. The rails are held 
down to the rectangular plate by a pair of holdfast irons 
rivetted to it, under one of which, one web of the foot of 
the rail enters, the other web is overlapped by a broad- 
headed bolt which is screwed down from underneath 
so as to press tightly upon the foot of the rail, and an 
iron key is then driven closely in between it and the 
second rivetted holdfast, which causes the rail to be 
tightly held also in a lateral direction. Where a double- 
headed rail is used, a wrought-iron chair in two pieces 
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is employed, one of which acts as the outer holdfast, 
and the second half is in addition to, and used in con- 
junction with, the second holdfast key and broad- 
eaded bolt; the rail is also further secured by a bolt 
passing through the rail and each segment of the 
wrouglit-iron chair. 








ANTI-FOULING COMPOSITIONS. 
To tHe Eprron or ENGINEERING. 

Srr,—I have read in your paper of the 19th inst., with 
much interest not unmingled with surprise, the reprint of a paper 
read by Mr. Robert Murray at the Institution of Naval Archi- 
tects. In that paper, which is entitled “ Further Experiences 
in Marine Engineering,” it appears to me that Mr. Murray 
travels out of what may not inappropriately be termed the re- 
cord in his brief, when he takes to discanting on the various 
compositions which have been invented for preventing fouling 
or corrosion on the bottoms of iron ships, and to this point in his 
paper I take particular exception. 

‘irst, because I think it does not come directly within the 
scope of “Experiences in Marine Engineering.” Secondly, 
because Mr. Murray has felt himself warranted in dragging the 
subject into his paper, and I think he has done so in an unfair 
and partial spirit. 

Probably it may be considered presumptuous in me to say 
that Mr. Murray has been misled in the deduction he promul- 
gates, wher he endeavours to induce his hearers into a belief 
that red-lead applied on iron to be immersed in sea-water is a 
harmless application. Experience has shown that lead, of what- 
ever colour, when brought into contact with iron, sets upa 
galvanic action. Without pursuing further this misrepresenta- 
tion of an important and well-known truth, I have to complain 
of the way in which Mr. Murray treats the different composi- 
tions offered to the public for the purpose of preserving the iron 
from incrustation or decomposition while immersefl in water. 
With an off-handedness which sayours strongly of design, Mr. 
Murray says: “Most of the anti-fouling compositions which 
‘* have been patented contain as one of their principal ingredients 
“ a poisonous salt of some metal, generally copper, mercury, or 
“ arsenic, which is intended to prevent the growth of alge and 
“ shell-fish. Such, however, is by no means the usual result, 
‘* since both grass and barnacles absolutely refuse to be poisoned 
“ in this way, aud are found attaching themselves to the most 
“ pernicious compounds, in defiance of chemists and inventors.” 
In illustration of this sweeping condemnation, Mr. Murray refers 
to a composition known as Peacock and Buchan’s, which he 
designates as the best; but at the same time he inferentially 
demonstrates it as not only worthless, but absolutely destructive 
to the iron. Being an unbeliever in the efficacy of Messrs. 
Peacock and Buchan’s composition, after very many years’ use 
of it, and also disclaiming any knowledge of the ingredients of 
which it is composed, I pass this portion of Mr. Murray’s paper 
by. In the interest, however, of the owners of iron ships, and 
also in that of the public, I take the liberty of directing atten- 
tion to the sphjcined extract from the Times’ city article of the 
21st of January of the present year: 

“In the year 1859 Mr. Robert Lamont, in relation to the 
question as to the destruction of iron ships by galvanic action, 
called attention to the injurious results of the use of red lead or 

ints containing lead, and described a composition patented by 
Mir. M‘Innes as the most successful preventive of fouling that 
had yet been introduced. The statement regarding it was that 
when immersed it presents a smooth slippery surface, to which 
it is hardly possible for barnacles and seaweeds to adhere more 
than they do to the ordinary copper sheathing of a wooden ship, 
and that while galvanic action is averted, the slipperiness thus 
attained tends to increase the speed of the vessel in its progress 
through the water. Since that time the system has been largely 
tested by experience, and in a series of testimonials, Mr. Lamont 
now furnishes the practical evidence of its adoption, and of from 
eight to ten years’ successful use, by firms and individual ship- 
owners, owning among them probably the most extensive collec- 
tion of steam and sailing iron ships in the world. Vessels so 
coated seem beyond doubt to obtain an increase of speed of from 
three-quarters of a knot to a full knot per hour. Messrs, Gibbs, 
Bright, and Co. speak unequivocally of its results on the Great 
Britain, Mr. Inman, of the Inman New York line, has ‘ never 
found anything that will compare with it, whether for purposes 

preservation or for increase of speed.’ Messrs. Jones, Pal- 
mer, and Co., W. and J. Lockett, T. and J. Brocklebank, and 
many others testify in the same manner with regard to the India 
and China service. Messrs Allan Brothers and Co., the agents 
of the Montreal line, and Messrs. Burns and M‘Iver, of the 
Cunard line; Messrs. W. H. Dixon and Messrs. N. D. Spartali, 
of the Levant trade; Messrs. Balfour, Williamson, and Co., 
and Messrs, Gardner and Broomhall, in the Pacific trade; and 
Mr. Klein, surveyor to the French Lloyd’s, are among the 
numerous other authorities quoted, all of whom are alike unani- 
mous. The matter is one of national importance, since, apart 
from every other result, the mere saving in coal trom an accelera- 
tion of speed, even to the extent of half a knot an hour, would 
extinguish a formidable amount of our annual expenditure.” 

A still more conclusive evidence of the value of M‘Innes’s 
preservative composition is to be found in the experience of its 
value as tested on the hull of the Great Eastern. This is 
narrated as follows in the Liverpool Daily Courier of the 25th 
January last: 

“Great Eastern.—aAs this vessel has now been four years 
afloat since any attempt was made to clean or coat her bottom 
with any protective substance, it was not unnatural to suppose 
that she would be in a very foul condition, and many not bad 
jadges in such cases were prepared to expect even some deterio- 
ration in the rivet-heads or plate-edges, if not, indeed, more 
serious injury to the iron from galvanic or other action; while 
hardly any one doubted that she would be thickly encrusted by 
barnacles and other parasites of the ocean. On inspection, how- 
ever, she has been found completely free from these latter im- 
pediments to ; some small mussels were found adhering 


to her bottom, but these are easily detached, and the ship every- 
where presents a most satisfactory appearance. On Wednesday 
she was carefully examined by the surveyors to the Board of 





Trade. Not the slightest indication of galvanic action was found 
anywhere. There was-ne rust, or any indication of oxidation ; 


the edges of the plates were as sharp and well-defined as they. 


were when the ship was launched; and even the brown or under 
protective — of M‘Innes’s patent composition, or metallic 
— with which she was coated four years ago, ues fond to 

perfectly sound. So severe a test as this has, probably, never 
before been applied; and it is gratifying to find that, after so 
trying an ordeal, this composition has fully retained its charac- 
ter for preventing corrosion. At the time she was beached on 
the Mersey about four years ago a portion of the flat under 
surface of her hull could not be reached, and consequently was 
not coated for preservation. The portion which thus missed an 
application of the protective coatiug is now found to be covered 
with soft rust, better than half an inch in thickness, thus 
affording a further proof of the value of the metallic paint. The 
‘big ship’ will be immediately recoated with M‘Iunes’s patent 
composition, after which—her new boilers and passenger fittin 
being replaced—she will at once proceed to New York to take 
her place in the passenger trade between America and Europe. 
In a maritime country like Great Britain, where so much of its 
commerce is carried on in iron ships, it is a matter of national 
importance to have so admirable a preservative of iron as these 
compositions have proved themselves to be in every sea, and 
under every variety of circumstances.” < 

In the face of evidence so conclusive as the above in favour 
of M‘Innes’s compositions, and as his representative, I take 
exception in the strongest terms to Mr. Murray’s insinuated 
condemnation of preservative and anti-fouling compositions. 
This I do after an experience of thirty years in connexion with 
iron vessels, and I fearlessly affirm that it is unfair to jump to 
the conclusion that because some articles are manufactured at 
Southampton, used there to a considerable extent, and found to 
they answer pretty well, are to be held conclusive as to the 
assumed worthlessness of all other anti-fouling eompositions. 

Red lead and the Southampton compositions were extensively 
used in Liverpool many years ago, but the former has now been 
almost entirely discarded, experience having shown that it is 
destructive rather than protective. 

As has been well said in the articles quoted from the Times 
and the Courier, this is a subject of national importance, and 
as such, without any pretension to “engineering experience,” 
I venture to solicit a place in your journal for the preceding, 
somewhat lengthy, remarks. 

Iam, Sir, yours truly, 
Ropert Lamont. 

3, Newman’s-court, Cornhill, E.C., April 23, 1867. 





GRELL’S PATENT KEEL RUDDER, 
To rue Eprror or ENGINEERING. 

Sir,—I observed in your last number a report of the dis- 
cussion on my paper read before the Institution of Naval 
Architeets on this subject. 

As the abridged popes you have given is apt to mislead, would 
you allow me to explain that the invention of Mr. Grell is not a 
substitute for, but an addition to the ordinary rudder, which has, 
in practice, been found greatly to increase its power, and 
facilitate its action, and that the ordinary rudder was exhibited 
in its usual place along with the keel rudders in the models 
placed before the meeting, and was not copennee’ or dispensed 
with. This appears from your report to have been misunder- 
stood and overlooked by all the speakers but Mr. Scott Russell. 
Mr. Grell has found that, whether rudders be inserted in the 
apertures made for them in the dead wood of the keel, or the 
apertures be left open and the keel rudders omitted, the steer- 
ing power of the ordinary rudder is immensely increased, and 
his patent embraces this fact. 

Captain Henderson’s invention of balanced rudders, mentioned 
at the meeting, is a substitute for the ordinary rudder only, and 
as he seems, from your report of what he said (which I only 
imperfeetly heard), to.have thought Mr. Grell’s invention an 
adaptation of his idea, I will feel greatly obliged by your giving 
insertion to the present note, corrective of that misapprehension. 

I am, Sir, 
Your most obedient Servant, 
W. I. HenpErson. 


LONDON ENGINEERING COMPANY. 
To tHe Eptror or ENGINEKRING. 

Sre,—The petition to wind up this company came on to-day 
before the Master of the Rolls, and was dismissed, and the pe- 
titioners were ordered not only to pay the costs of the company, 
but also those of the shareholders opposing the petition. 

I have the honour to be, Sir, 
Your obedient Servant, 
T. E. Symonps, Chairman. 
The London Engineering and Iron Shipbuilding Co., Limited, 
60, Fenchurch-street, London, April 18, 1867. 











How to Sevect Inp1an Inx.—Indian ink, or Chinese ink, 
as it is sometimes called, when wanted for the purpose of 
mechanical drawings, is best tested in the following manner; 
Rub in a porcelain paint-dish, as usual, to the required con- 
sistency, Then, with it, rule a uumber of lines on a piece of 
drawing-paper, making the lines of various thicknesses, cor- 
responding with the fine and shade lines of a drawing. When 
the lines have dried, brush over them with water freely. Good 
ink will stand the washing, and the lines will keep sharp and 
clear ; poor ink will run or spread sideways as soon as the paper 
is wetted. The best ink comes from Japan. It is rather hard 
to rub; but to overcome this difficulty use a piece of slate, say 
1} in. wide and 4 in. long, resting one end in the paint-dish, in 
which some water has been poured, about four or five drops. 
Then rubbing the ink on the slate, close to the water, and wash- 
ing it down into the water, it will soon obtain the required black- 
ness.—Journal of the Franklin Institute. 

Imports FROM Inp1a.—In 1857 we imported goods from 
India of the value of 18,650,223 These imports fell off some- 
what during the mutiny, but in 1861 they reached 21,968,752. 
In 1864 the large imports of Indian cotton brought the total to 
52,295,599. Last year the imports had fallen off to 36,897,743/ 








SmicaTep CARBON Fitrers.—The best means of purifying 
water is at this moment a matter of great importance, and one 
which is not likely to lose its interest. The last epidemic of 
cholera in London has told the same story, when fully analysed, 
as previous outbreaks; the majority of deaths occurred where 
impure water was drunk. Very little ef the drinking water 
used in our great cities is free from i ; the streams 
from which they are supplied, are all—without one exception— 
filthily defiled, The filtration processes employed by the various 
companies are necessarily coarse and imperfect; they scarcely 
suffice te keep back eyen visible impurities. The water supplied 
from ps and wells is commonly even more dangerously and 
insidiously poisoned by organic matter filtering through the soil. 
Hence the use of domestic filters is daily becoming more general, 
and ought by all means to be encouraged. At the same time it 
must be remembered that more than one of the filters most widely 
advertised are very ineffective; to one which is perhaps the best 
and longest known to Londoners this applies pretty accurately. 
Among many recently introduced filters which we have ex- 
amined curefully as to their peformance is, that of the Silicated 
Carbon Filter Company, Battersea, S.W. We must speak of it 
in the highest terms. Its power of removing organic matter is 
remarkable. The combination of carbon with silica in minute 
division, as existing in the Torbane Hill mineral, is singularly 
effective. The statement of the patentees, that it not only ab- 
stracts mechanical impurities, but oxidises organic matter, and 
besides purifying water rapidly and effectually, imparts a plea- 
sant freshness, is entirely borne out by our experiments. ‘The 
mechanical arrangements of the filter are singularly perfect ; 
but its merits go beyond mere mechanical filtration, and its re- 
markable chemical properties render it an admirable and most 
efficient instrument in the purification of unwholesome water, 
to which it gives clearness, freedom from odour, taste, or chemi- 
eal defect, and renders it fresh, sparkling, and wholesome.— 
British Medical Journal. 

Rar.way Trarric.—In the first quarter of 1867, and as 
eompared with the corresponding quarter of 1866, the eleven 
leading English lines have shown a slight aggregate increase of 
traffic, hardly more than one-half per cent., the Great Western, 
Great Eastern, Midland, South-Western, and Manchester and 
Sheffield having shown a slight decrease, 

Tue Russtan SquapRoN.—The three Russian ships now lying 
off Ryde comprise the Askold, screw frigate of 17 guns, the screw 
corvette Variag, of 17 guns, and a 5-gun screw despatch vessel, 
the Izoumroud. The latter is one of a class understood to have 
been designed by the Grand Duke Constantine, which have 
proved themselves uncommonly fast vessels, and which are good 
for any weather and sea in any part of the world. The Izoum- 
roud is 250 ft. long by 29} ft. beam, Her ends are as sharp as 
a river steamer’s, and she has a wer bold sheer forward. Her 
engines, of 350 horse power, are by Messrs. Humphrys and 
Tennant, of London. She is timber built. 

Tue Mrnoraur.—The sea was so rough, and the wind so 
strong, on Tuesday that the expected trial of the Minotaur did not 
take place. Her great engines, 1350 horse power, by Messrs, Penn 
and Son, worked admirably, however, and the statement which 
has appeared that one of the condensers gave out, or indeed that 
any failure whatever occurred is wholly without foundation. 

Sunken TrEAsURES.—On the 9th of October, 1799, La 
Lutine, 82-gun frigate, was totally lost near the entrance of the 
Elbe, and all on board (except one) perished. She had on board 
a large amount of specie—it is said upwards of 400,000 The 
sunken wreck was subsequently discovered, and numerous efforts 
were made to recover the specie, but all failed, owing to the 
rapid current which swept over it. At one period of the year 
the wreck was completely buried in a sand-bank, and at other 
periods it was quite free, At length a company was formed at 
Amsterdam for the purpose of renewing the efforts to recover 
the specie. For years the company persevered without much 
success. Divers succeeded in getting down tothe wreck, but were 
only able to work at it at half-hour intervals each tide, and then 
only when the sea was smooth. Eventually, however, they got 
at some of the treasure, and some considerable amount of specie 
was recovered. The exact amount has never been correctly 
ascertained, but some 26,0002. was paid over to the King of 
Holland as his share, in accordance with the company’s agree- 
ment. He, having no claim on it, had it transmitted to the 
underwriters at Lloyd’s, in whose custody the amount still re- 
mains. The search for more of the specie is still continued 
when the weather permits, and the locality where the wreck lies 
is closely watched and protected by a guard. A great deal of 
property has been recovered, such as plate, &c., belonging to 
the officers who perished, and this has been restored to their re- 
latives. An elegant carved table constructed out of the timber 
of the wreck has recently been placed in the committee-room 
of Lloyd’s, together with the ship’s bell and chain. 

PALLISER SHOT AND SNIDER RiF.LEs.—We observe an 
elaborate attempt in a weekly paper to prove that Major Pal- 
liser has been rewarded beyond his deserts, and in an improper 
manner, for the invention of his ogival chilled shot for punching 
armour, and Mr. Snider’s case is instanced in comparison to 
show that he was not fairly dealt by. The case is this. Mr. 
Snider introduced a breech loader which differed in detail only 
from many others, and, even in a competitive test, showed itself 
but little superior to those against which it was tried. Although 
an American invention, it has not been adopted in the States, 
and no other nation than Great Britain has thought sufficiently 
of its construction to place it in the hands of their troops. The 
claim for Mr. Snider’s invention, the latter supposed to be fully 
described by his six printed patent specifications, was paid with- 
out deduction, although his claim for personal services, amount- 
ing toja much larger sum, was cut down when it was found that 
he had greatly overstated the duration of these services. Major 
Palliser, on the other hand, has given to his country an original 
invention, by which the power of ordnance against armour 
has been practically doubled. His invention has been mis- 
wn Me sF and therefore misrepresented, but it is now known 
that no one before him ever made a chilled cast-iron shot which 
would penetrate thick armour, and that without breaking up in 
the armour. It is for this invention, and not for merely Shilling 
shot, nor for firing ordinary chilled shot against plates, to be 


uselessly broken up into fragments, that Major Palliser has been 
deservedly rewarded by hie Governmannt. 
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CIVIL ENGINEERING MODELS IN THE 
PARIS EXHIBITION.—No. I. 


TueE models of bridges, viaducts, docks, and other 
civil engineering works form an important and interest- 
ing feature in the Paris Exhibition, as they also did in 
the International Exhibition of 1862. In the French 
department especially, the collection exhibited by the 
Bureau of Public Works of France is particularly good, 
and it includes models, drawings, and photographs of 
most of the principal works which have been carried 
out during the last few years by the engineers of the 
Ponts et Chausées. Conspicuous amongst these are 
some fine sectional and elevational models of M. Bas- 
sompierre’s two-storied bridge over the Seine at the 
Point du Jour, on the line of the Chemin de Fer du 
Ceinture, a work which we described and illustrated a 
short time ago (vide page 103 of the present volume) ; 
and also a beautifully executed model of the tunnel at 
Ivry, on the same line of railway. This tunnel passes 
for a portion of its length over the catacombs of Paris, 
and as there is but a short distance between the level 
of the rails and the roofs of the catacombs, it has been 
necessary to fill up the latter under the line of the 
tunnel in order to prevent settlement. For this pur- 
pose, shafts have been sunk from the surface on one side 
of the tunnel, and the requisite material lowered down 
and filledin. These tunnel works have been carried on 
under the direction of M. Bassompierre, engineer-in- 
chief of the Ponts et Chaussées, and. engineer of the 
Chemin de Fer du Ceinture, M. Bellom. being the assis- 
tant-engineer, M. Boutillier the conductor of works, and 
MM. Chotard and Martin the contractors. 

Another interesting work, of which there is a model 
in the same collection, is the Pont d’Albi, a bridge 
which carries the Southern Railway. of France, as well 
as an ordinary roadway, across the river Tar. It con- 
sists of twenty-one semicircular brick arches, each of 
83 ft. span, these arches being constructed in a very 
peculiar manner. The bridge crosses the river on the 
skew, and the piers are, as usual, built with their sides 

arallel to the course of the stream ; but the arches, 
stead of being on the skew also, are each composed 
of a series of five brick ribs, each rib having its face built 
square with the line of the bridge. Looking at the 
bridge in elevation, these ribs are seen to jut out one 
beyond the other like the ribs of an iron arched bridge 
built on the skew, but the architectural effect is by no 
means bad. ‘This, of course, is an old idea, and there 
is a fine stone arched bridge of the same construction 
carrying the Reading Railway over the Schuylkill, near 
Philadelphia, U.S. Except for a short distance above 
the springings, the ribs are entirely independent of each 
other, and are separated by spaces, each rib being 
5ft. 7 in. thick, whilst the total width of the bridge is 
41 ft. The ribs are formed of rings of brickwork 
decreasing in number from the springing to the crown, 
the depth of each rib at the latter point being 4 ft. 6 in., 
whilst at the springings it is 7ft. 44in. The rails 
are carried by the bridge at a height of 82 ft. above 
the river, and the haunches of the ribs are each 
lightened by an arched opening of 13 ft. span being 
formed in it, a similar series of openings being also 
formed over each pier. Altogether the dead weight of 
bridge and the quantity of material: used in its con- 
struction have been reduced as much‘as possible, and, 
considering that it is of brick, an exceedingly light- 
looking structure is the result. The engineers of the 
work were M. Cassanac, engineer-in-chief, and M. 
Dusauzey, ingénieur ordinaire de Ponts et Chaussées. 

Another set of models illustrates the construction of 
the dam across the river Furrens, and the works con- 
nected with the reservoir formed by it. The dam in 
question is of ordinary masonry, put together with 
hydraulic mortar from Pheil, and its shape in plan is 
an are of a circle, having a chord of 328 ft., anda 
versed sine of 16ft. 5in. Its thickness is 20 ft. at 
the level of the water contained in the reservoir, and 
161 ft. just above the foundations, and the sides are 
built with a curved batter. The height of the dam is 
171 ft. on the upper and 184 ft. on the lower side, 
and the depth of water retained by it is 146 ft. The 
bed of the river falls rapidly towards the dam, and the 
supply of water to the reservoir formed by the latter is 
regulated by sluices fixed in a small dam formed across 
the stream some distance above the main one. The 
sluices in this small dam are ten in number, and each 
opening is 5 ft. wide by 8 ft. 2in. high. Five of the 
openings communicate with the reservoir, and five 
with a side channel used for the discharge of the excess 
water, this channel running almost parallel with one 
side of the reservoir as far as the main dam, and then 
making a detour and discharging into the bed of the 
river below the latter. At its commencement at the 
sluice dam one side of the channel is formed by a wall 


which separates it from the reservoir, but for the re- 
mainder of its length the whole channel is formed by 
excavation. The service pipes and pipe for emptying 
the reservoir are laid in a tunnel excavated through the 
solid bank of the river on one side of the dam, the 
lower end of the tunnel opening into a kind of ravine 
or bay in the river bank 3 

tunnel just mentioned is another shorter tunnel 
leading from the reservoir to a waste-water channel, 
this being furnished with sluices, and being situated at 
such a level.as to be capable of discharging an excess 
of water from the reservoir when desired. 
pipe is furnished with a valve at its inner end, as well as 
with the “et en cocks in the tunnel; but the emptying 
pipe is fitted with valves in the tunnelonly. The engi- 
neers of the Furrens reservoir were M. Graeff, engineer- 
in-chief of the Ponts et Chaussées, and M. Mongolfier, 
ordinary engineer of the Ponts et Chaussées. 

Amongst the models of masonry viaducts is one of 
the Morlaix viaduct, on the Rennes and Brest Railway, 
erected by M. Planchat ; and another, accompanied by 
a set of drawings, of the viaduct over the Aulne at 
Port Launy, a work of which M. Morandiére was the 
engineer. The beautifully executed model shown at 
our Exhibition of 1862, of. the swing -bridge erected 
over the Penfeld at Brest, by Messrs. Schneider, of 
Creusot, from the designs of M. Oudry, is also re- 
pexhibited here. We illustrated and described the work 
in detail in our second volume, pp. 78 and 82. Close by 
the model of the Brest bridge are photographs and a 
model of the wrought-iron arched bridge erected at Paris 
over the Canal St. Denis, by M. Michel, inspector 
general of the Ponts et Chaussées. The chief 
——— of this bridge is that the ribs are hinged 

oth at the springings and at the crowns, a system of 
construction which has, however, been adopted in 
a few instances elsewhere. 

Near the models already described is one of the 
viaduct erected by M. Fontenay, the engineer-in- 
chief of the Dauphine Railway, to carry that line over 
the river Fure. It consists of six semicircuiar brick 
arches, each of 46 ft. span, supported on masonry piers, 
the rails being 136 ft. above the ground level. In the 
construction of this viaduct all the hoisting machinery 
for lifting the materials was worked by water-wheels 
driven by the stream of the Fure, and the total cost of 
the work was very low. French engineers generally, 
for the purposes of comparison, take out the cost of 
their viaducts at.so much per square metre of the 
elevational area bounded on the top by the top of the 
parapet, and on the sides and bottom by the surface of 
the ground; and, according to this standard, the cost 
of the Fure viaduct was 115.3 francs per square 
metre, a cost considerably below that of a great 
number of other French viaducts of a similar class. 
M. Fontenay does not state, however, whether this 
economy was due to the design of the structure or to 
the facilities for as materials and labour. 

M. Georges Martin, the engineer of the bridge of 
El-Kantara, in Algeria, the Pont Saint Louis and the 
Pont Solferino, at Paris, and a number of other fine 
bridges, exhibits, in the French department, — 

raphs and models of his works. ey are all cast- 
iron arched bridges constructed on a plan which, we 
believe, has been patented by M. Martin, and they are 
most of them of exceedingly elegant design. The 
bridge of greatest span yet erected by M. Testia is 
the Pont Saint Louis, which has a single clear opening 
of 210 ft. We shall, however, give a special notice of 
M. Martin’s bridges at some future time, and at present 
we shall merely add that the photographs exhibited in- 
clude one of a “study” for a richly ornamented cast-iron 
arch, and which, we think, exceeds in its elegance of de- 
sign anything of the kind we have yet seen. 
n one of the annexes of the Belgian department is 
a fine model showing the system of construction 
adopted at the Grammont tunnel, on the Braine-le- 
Compte Railway, by M. Ernest Boucquean, the con- 
cessionnaire and contractor for the line. The Gram- 
mont tunnel, which is about 1312 ft. long, extends 
through a hill on the eastern bank of the Dendre, and 
it is joined on the one side by 105,000 cubic yards of 
cutting, and on the other by 160,000 cubic yards of 
embankment, which carries the line across the valley 
of the Dendre. The line in the tunnel is on an incline 
of 1 in 100 down towards the valley, the m/e of the 
gradient being a little over a mile. The hill through 
which the tunnel had . be pe ot quod bed of 
very soft argillacous soil, and partly o ard clay, 
the Aewatag ws above the latter. In order to nal 
sinking shafts from the top of the hill through the soft 
strata, which it would have been difficult to keep from 
slipping, and also on account of difficulties which would 
have existed in getting rid of the materials raised from 
the works, as well as to save the expense of raising these 
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materials, M. Boucqueau resolved to construct the tun- 
nel by pag Sey = the faces exposed by adits leadin 
from asmall shaft driven el to, and on one side of, 
the line of the tunnel itself. This shaft, or gallery, was 
6ft. 3in. high by 5 ft. wide at the bottom and 4 ft. 
at the top; and its sides and roof were secured by 
ging timbers. It was commenced on the western, 
or river Dendre, side of the hill, and was driven at 
the rate of five metres, or a little over 16 ft., per day. 
The distance between the centre lines of the — 
and tunnel was 57 {t. 4 in., and the first adit or branc 
from the former was constructed at a distance of 360 ft. 
from the entrance. Three other adits were afterwards 
constructed at distances varying from 300 ft. to 230 ft. 
apart, and eventually.the end of the gallery itself was 
curved in to meet the line of tunnel, so that ten work- 
ing faces were obtained. The gallery was laid with a 
single line ofa narrow gauge throughout its length, and 
for a short distance on each side of the entrance to 
each adit its width was increased 20in., and a second 
line was put in. Each line thus laid in the widened 
parts of the gallery communicated at each end with 
the line extending through the latter, and it was also 
placed in connexion with the line in the correspond- 
ing adit by a turntable placed at the point of junction. 
Every facility was thus afforded for the removal of the 
material excavated, which could be at once conveyed 
direct to the embankment on the western side of the 
tunnel. 

MM. J. F. Jowa et Cie, of Liége, Longdoz, also 
exhibit in the Belgian annexe a number of corrugated 
galvanised iron plates, and with them a model showing 
the application of such plates for forming the flooring 
of bridges. It is proposed to place the plates so that 
they rest upon ledges formed on the girders, with the 
corrugations running transversely, the materials form- 
ing the roadway being then filled in upon them as they 
are upon Mr. Mallet’s buckled plates similarly applied. 
The Belgian annexe, in which this and the preceding 
model are contained, is itself worthy of notice as a 
specimen of light wooden construction. It isa cir- 
cular building, about 100 ft. in diameter, and the roof, 
which has a central lantern, is supported by sixteen 
radial trusses extending -from a central wooden pillar 
to similar pillars in the side walls. The use of the 
central pillar enables the roof to be much lighter than 
it otherwise would be, and it does not interfere with 
the arrangement of the objects contained in the 
building. 

In the Spanish department but few engineering 
models are exhibited. One of the principal ones is a 
sectional model, accompanied by photographs, of the 
breakwater at Saragossa, a work which was commenced 
in 1790, and which is still going on. When completed, 
it will be 4330 ft. long, and its section is such that a 
pier or quay about 200 ft. wide is formed on the inner 
side, the outer portion of the breakwater rising above 
this quay, and having a flat top about 130 ft. wide. 
The width or thickness of the breakwater at the base 
is over 800 ft., and it is formed of large blocks of stone 
thrown in at random, one of the blocks put in a.p. 
1802 measuring 112 cubic yards. The spaces between 
the large blocks are filled in at the top with smaller 
stones, and over these again is placed concrete from 
the surface of the quays. The work has been per- 
formed principally by galley-slaves, assisted by a small 
number of free workmen. 

In the department belonging to Prussia and the 
Northern States of Germany are some models of 
lattice or rather trussed bridges constructed on 
“chwedler’s system. The elevational outline of these 
girders is polygonal, the top and bottom cords being 
parallel for the middle part of the length of each 
girder, and the depth of the latter being reduced to- 
wards the ends by the vertical struts being reduced in 
height, the top chord extending in a series of straight 
lines from the top of the one strut to that of the next. 
The cross girders are few in number, being placed wide 
apart, and being connected by auxiliary longitudinal 
girders placed py en, | below the rails. One of 
the models is of a skew bridge carrying the West- 
falischen Eisenbahn Railway (a double line) over the 
Weser ; but neither the dimensions nor the scale of 
the model are given. The girders of this and the other 
bridges on this system rest at one end on a kind of 
hinged joint on the abutment formed by a semi-cylin- 
drical projection on a bed plate fixed on the masonry 
fitting into a corresponding recess in the underside of 
a casting fixed on the girder. On the other abutment 
the arrangement is similar; but the lower casting, in- 
stead of being fixed to the masonry, rests upon a 
number of portions of rollers carried by a pair of 
roller frames. These rollers are each portions of a 
cylinder, and are of a shape obtained by cutting 
a pair of segments off a cylinder, each bearer or 
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roller having two flat vertical sides and cylindrical top 
and bottom bearing surfaces. h set of “rollers” 
is, as we have said, connected by two roller-frames 
placed one above the other, these frames moving like 
the two parts of a parallel ruler when the rollers move 
under the influence of the expansion and contraction 
of the girder. ‘The object of this plan has apparently 
been to obtain a greater number of bearing points 
within a given length of roller-frame than could have 
been got if whole rollers had been used. 


NOVELTIES AT THE EXHIBITION. 

In making a collection of such novelties in the Paris 
Exhibition for ENGINEERING as can be conveniently 
described in a short article, we desire that the title 
shall be understood only in the sense of Lowe. not 
commonly in use, and not known to the generality of 
our professional readers. As for the merits of absolute 
originality, it would be too difficult, if not altogether im- 

ssible, to decide upon them, nor would this materially 
increase the value of the information contained in our 
progeres description. Wealsoavoid the different schemes 
or large engineering works of the future, which are 
illustrated in models or drawings in all parts of the 
building, such as the great Channel Railway, the bridge 
over the Bosphorus, designed by Mr. Ruppert, of 
Vienna, the steel bridge ifustrated by Mr. Thomas 
Dunn, of Manchester, in course of being ‘‘ woven” 
from straight bars without any scaffolding, the con- 
struction being self-supporting in all stages of pro- 
gress. We also avoid those prominent and sufficiently 
criticised objects, like the great gun of M. Krupp, 
the locomotive engine of M. Gouin, or the air-engine 
of Mr. Shaw, since these deserve and receive special 
notices and lengthy discussions of their merits or 
shortcomings. The objects we now select are small 
useful things of ingenious construction and of probable 
utility in their practical application. In conformity 
with the rules of etiquette, we give precedence to a 
lady, the inventress and exhibitor of an apparatus for 
measuring the draught of ships, and for controlling 
the distribution of cargo in the vessels. This appara- 
tus is exhibited, by means of a neat model, by Mrs. 
Reim, of Springfield, U.S. Mrs. Reim provides the ship 
with two cylindrical openings, or tubes, passing 
right through the hull of the vessel in a vertica 
position. The two tubes, which are inclosed by 
water-tight sides, are arranged equidistant from 








the centre line of the ship, one to the right and 


one to the left, one being in the fore part, 
the other near the stern of the vessel, so that a line 
drawn through the two centres of these tubes would 
have an oblique direction to the rectangular figure 
inclosing the water-line of the ship. Each of these 
tubular openings contains a float which carries a 
graduated standard at the top, projecting out of the 
cylinder on the deck, where a fixed index points to the 
division of the scale carried by the float. With the 
increasing immersion of the hull, the relative position 
of the float becomes higher, and the scale rises, while 
a rise of the ship’s hull, in consequence of the removal 
of cargo or other decrease of weight, is indicated by a 
relative fall of the scale. By these means the depth 
of immersion is constantly shown on board, as in- 
dicated by the two scales, but at the same time it is 
possible to see whether or not the ship is loaded pro- 
perly with regard to the line of its keel. In the use 
of the apparatus, the ship is to be loaded upon an even 
keel. An unequal distribution of the weight would 
cause one of the floats to indicate a greater immersion 
than is shown by the other, which, if compared with 
the proper draught of the ship fore and aft, would 
show the nature and even the amount of the irregularity 
in loading. One of the floats is connected with an 
alarm, which begins to strike whenever the float rises 
above a certain height, ¢.e., whenever the ship arrives 
at its greatest admissible immersion. We understand 
that Mrs. Reim’s invention has been adopted on board 
of several American ships, and is about to be intro- 
duced in France. 

Not far from this model there is a remarkably well 
constructed mechine, the invention of Mr. P. Welch, 
of Boston, U.S., intended for dressing printers’ type, 
viz., removing a thin burr from each edge of the stem 
of the type, in order to make the latter fit closely and 
accurately together. This operation has been hitherto 
done by hand, by rubbing the type over a smooth file 
or on a flat stone, and several previous attempts to 
introduce a machine for this process have failed. Mr. 
Welch sets his rough type in lines intersected by 
strips of brass, and composes a square block of type 
to be operated upon by the machine. The dressing- 
machine passes each single row of types between a 
pair of kuife-blades, set exactly parallel to each other, 
and ground rectangular or taper, as tle case may be, 
for the production of square type or conical type, the 





latter suitable for being set up on a cylinder for a 
roller printing- machine. The type, being pushed 
through between the fixed cutters, remains ina straight 
line, while the brass strip, now no longer wanted, 
drops through an opening into a box below the table. 
The different rows of type being dressed on two 
parallel sides, now form a square block without parti- 
tions, and can be divided into straight lines in the 
second direction, presenting the two still undressed 
edges to the action of the cutters. They are then 
passed through the machine a second time, and come 
out finished and set up complete ready for the use of 
the printer. It is well worth seeing, this cleverly 
designed machine, with its excellent workmanship and 
thorough mechanical construction of all its details, 
and to watch its operations as it goes on with regu- 
larity and precision, doing one day’s work of a prac- 
tised hand in about one hour, with greater regularity, 
less waste, and a better quality of work produced. 

Another ingeniously contrived machine is exhibited 
by Mr. John E. Sweet, in the American department. 
This is a machine for producing stereotype moulds by 
a process similar to type-composing, viz., touching 
the keys of a keyboard, which represent the different 
letters of the alphabet and other signs required in 
printing. By this machine the impression in the 
stereotype mould is produced without the use of any 
movable type, each letter being punched or pressed 
into the soft material of the matrix by a steel punch, 
with the form of the respective letter on its face. 
These steel punches are all arranged in a circle on 
a revolving disc, and are acted upon by a cam which 
forms a steep inclined plane, forcing the steel punches 
against the block which is to form the stereotype 
mould. ‘The action of this cam, however, takes place 
only when its rotating movement is arrested; other- 
wise the cam moves along with the disc by friction. 
For arresting the cam at the proper moment, i.e. when 
the proper letter is opposite the mould, there is a 
second circular dise fitted to the machine, which car- 
ries as many projecting pins as the first disc has letters 
or sides, each projecting pin being connected with one 
of the keys of a keyboard, which is worked by the 
operator. The depression of a key effects the rise 
of the corresponding projecting pin above its usual 
position. This raised pin catches an arm connected 
with the cam, and arrests the latter in its rotation 
precisely at the moment when the letter correspond- 
ing to that pin and to its key is opposite the matrix, 
and then the impression takes place. The revolution 
of the dise containing the punches takes place at a 
fixed and uniform rate, the feed of the matrix in form- 
ing the line is self-acting, and is, moreover, registered 
by a graduated indicator in sight of the workman. 
The speed of printing is at the rate of sixty letters 
per minute, and remains uniform throughout the whole 
time of working, as it does not fatigue the operator as 
much as the operation of type-composing by hand. 
The uniform and comparatively slow motion of the 
type-wheel also allows of great care on the part of the 
operator, so as to prevent errors, which, however, 
can be corrected within certain limits, if made in 
printing the matrix. Mr. Sweet’s machine is the first 
of its kind ever made, and shows some points in which 
further improvements will follow in future; but its 
principle and action are very ingeniously carried out, 
and this machine is likely to become useful in many 
special instances. 

In the French department we notice a machine by 
Messrs. Evrard and Boyer, of Paris, for making door- 
hinges, and capable of producing sixty complete hinges 
ma minute. These hinges are made of two sheets of 
brass, formed in narrow strips, and coiled up each in 
a large roll, which unwinds itself while working, and 
of one coil of wire, which supplies the central pin of 
the hinge. The strips of brass are punched out in 
the places where they are intended to interlock each 
other, and are afterwards doubled round the piece of 
wire, which is cut to the proper length. Ultimatel 
the holes for the wood screws or nails to pass reac 
are punched and countersunk, and the finished hinge 
thrown out of the machine. The firm, whose patent 
this machine is, has an extensive manufactory of door} 
hinges of all sizes, employing several of these machines 
of different size and power corresponding to the class 
of work required. Such hinges are exhibited with 
the machine itself, and are of very fair quality. The 
machine itself is at work at the Exhibition, and per- 
forms its work with great accuracy and speed. 

Another well-constructed and useful machine ir 
the French department is the production of Messrs. 
Rimailho Fréres, of the Rue de Rambuteau, Paris. 
This machine serves for cutting the wood for lucifer 
matches, in a perfectly cylindrical form and of equal 
lengths. Matches of indrical form have been hitherto 
produced almost exclusively by hand, particularly in 





Austria and in some parts of Germany. In those 
countries a very considerable trade in such matches 
has been carried on for a very long time, and the 
are considerably exported to other countries, includ- 
ing England and America. The matches are made 
from large planks of fine even-grained wood, which 
are cut by means of a large joiners’ plane, carrying 
a series of steel tubes with sharp edges, instead of the 
usual planing tool. The effect of this operation is the 
production of a series of long thin splints of wood of 
perfectly circularsettion, whichare afterwards cut up into 
short lengths, as required. It has been long wished to 
substitute machinery for the joiners’ plane in this opera- 
tion; but the difficulties arising from irregularities of the 
timber, and from other causes, were very great. Messrs. 
Rimailho have at last successfully solved the problem 
inavery simple manner. They cut the blocks of wood 
to the exact lengths of the matches first of all, and 

roduce the round splints from these short blocks. 

y these means they are less dependent upon the 
_— of the wood, as the cut is not materially in- 

uenced in the short length of two or three inches. 
The machine for doing this consists of a slide carrying 
a series of tubes made out of a solid piece of steel, 
and kept sharp at their edge, and of a simple frame 
for holding the wood block in contact with the tool. 
The slide is moved forward and backward by an ec- 
centric very rapidly, and cuts a row of matches at 
each stroke, each fresh row throwing those previously 
made out of the machine. The machine exhibited is 
double, i.e., consisting of two such slides fixed at 
peer sides of the eccentric which works both. 

e action is very rapid, the machine throwing out a 
small bundle of matches at each stroke, and the 
quality of the article produced is superior to that 
made by hand. Messrs. Rimailho have several such 
machines at work in their own factory, and produce 
considerable Loy wa of matches with them. 

In the English department we see Mr. Chatwood’s 
well-known safes, which present one novelty which 
ought not to be underrated, viz., a challenge to open 
one of these safes by any means and instruments at 
the command of a burglar, and the promise of a 
large reward to any one accomplishing this feat. 
We call this a novelty, because hitherto safe- 
makers have always confined themselves to guaran- 
teeing the unpickable character of their locks, 
and all their challenges as awards were distinctly con- 
fined to lock-picking. Now it is perfectly obvious 
that no burglar will attempt picking a lock if he can 
at once break into the safe with comparatively little 
power, and after a very short time of operation. Mr. 
Chatwood is also the only safe-maker who exhibits the 
details of his construction, both in drawings and in 
detailed parts of his safes, while the other manu- 
facturers of similar articles do not seem to think that 
they possess much that is worth showing in that 
direction. We have even heard the representative of 
one of the largest safe manufactories in Austria, who 
is a rival exhibitor of Mr. Chatwood’s, at Paris, 
declare that it is only due to the stupidity of the 
burglars in his own country if his safes can withstand 
any attack at all, and that it would require a much 
better construction than that of his safes to make them 
proof against such expert burglars as those who have 
successfully opened some of the safes which used to 
be considered the best of their kind in England, but 
which, in reality, do not come up in any way to Mr. 
Chatwood’s present productions. 

In the Austrian department some very curious and 
interesting articles are exhibited by M. Adolf M. 
Pleischl, of Vienna. There is a copper plate enamelled 
with a glass-like substance, which is neither affected by 
moderate heat nor by acids, and does not crack when 
the plate is beat in either direction to a very sharp 
curve. M. Pleischl proposes to use this enamel for the 
bottoms of iron ships, as he has found by experience 
that sea-weeds do not attach themselves to it. The 
more ready and very successful application made of it 
hitherto, however, is the production of enamelled iron 
ware for domestic use and for chemical laboratory. 
The articles of this class exhibited by M. Pleischl are 
well worthy of inspection. The enamel is absolutely 
free from lead, which most frequently forms an element 
of similar enamels, and is of course injurious. The 
vessels covered with this material can be exposed to all 
kinds of rough treatment, and even scratched over with 
a knife, without destroying the glassy surface, nor does 
the latter suffer from exposure to heat. The mode of 
preparing this enamel is a secret. M. Pleschl also 
shows specimens of caulking pitch for ships, which 
have a very powerful adhesion to wood, are not affected 
by sea water, and have the great advantage of not 
being by the heat of the sun. We understand 
that the Austrian navy has introduced this material in 
preference to all others hitherto employed, and that it 
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has proved very satisfactory. An article similar in ap- 

e to. this caulking pitch, but different in its com- 
position, is M. Pleischl’s varnish for iron vessels and 
pipes, which is now largely used in Germany for water- 
tanks, buckets, and other vessels intended for storing 
fresh water. ‘This varnish is applied in a liquid state, 
and dries after a few hours, and is perfect insoluble 
in water, and impervious to liquids. It stands a very 
considerable pressure without cracking. Some trials 
made at Vienna show that a leaky cast-iron pipe, when 
covered with a coating of this paint, withstood a pres- 
sure of 150 lb. to the square inch without showing the 
smallest signs of porosity. There can be no doubt 
that a material of such useful qualities, and which can 
be produced at very low figures, to judge from the 
price-list issued by the maker, is likely to find a very 
wide range of app ication. 

Another novelty sent to Paris from Aastria is a 
ortable forge designed by M. Josef Schaller, of 
ienna, and adopted by the Austrian Government for 

military service. This forge can be packed up so as 
to form a plain square box, readily carried, and not 
liable to injury during transport. The box and its lid, 
when opened for use, form the hearth of the forge, 
and are supported upon five legs made of bar iron, and 
hinged so as to pack up inside the case when not 
wanted. There is also a pair of bellows contained in 
this case, which, when used, are to be fixed below, and 
attached toa tuyere. Besides this, all the necessary 
hammers, tongs, and other implements required for 
working sucha small forge are contained in the same box. 
In the Prussian department we note a pretty in- 
strament for indicating the rise or fall of water ina 
river or reservoir, so as to be capable of direct observa- 
tion at a distant point. The apparatus is the inven- 
tion and make of a Siemens, Halske and Co., of 
Berlin. Its action consists in transmitting the move- 
ments of a float by electricity to a pointer indicating the 
position of the water level on the circular scale of a dial. 








LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 427.) 
Mixed Loads. 

AssuMING, as before, the useful load on a railway 
bride to be composed of 2 rolling and } dead load, the 
mean coefficient will be 1.62x3x.71x4=1.4; or, 
taking the coefficient for the dead load=.71 as the unit 
of measurement for the mixed load, it will be about 
double that amount. Hence the strain in ewts. per 
square inch @ due to the weight of a girder for carry- 
ing a railway bridge will be 

t=.021 Se VY (2-4), 
£ 


_ 
Putting a=.021 Sz Vx, when 2=1.25, and y= 
z 


3.5+-.002S, we have ee 
_ _ @=.0268 4/2.8+.00168. 
And, taking the limiting strain at 80 ewts. per square 
inch as before, we have 
t=___, 
80-+4 
which equation gives the following results : 
Strain in cwts. per 


Span in feet. square inch. Depth. 
300 23.8 ra 
* 400 31 
500 37.7 
600 43.8 
700 48.6 
800 55 
900 60 
1000 64.9 
1100 69.3 
1200 73.5 
1300 77.4 
1400 81 1 


The value of the multiple om _., that is, the weight 


of iron in terms of the useful load, will be as follows : 


Span in feet. Multiple. 
S... 2 2. 
ie is 
I RS 
900 48 am 3.0 
1000 ot-9 = 4.3 
1100 68:3 ai 6.5 
1200 73:5 os 11.3 
1300 14.4 = 30 
1400 = oo 





Type 9.—Suspension with Stiffening Girder. 

The combined lightness and strength of an ordinary 

e stretched between two supports, and the almost 
imited distance apart at which those points of 
support might be placed, as compared with that which 
would have been the limit had the intervening space 
been spanned by a solid bar even of iron of the same 
size as the rope, if merely resting on the supports, 
could hardly have failed to attract, ata very early date, 
the attention of thoughtful practical men. en, 
therefore, the occasion arose of throwing a light 
structure across a wide obstruction, the similiarity of 
the conditions to the case of the rope with its two 
distant points of support must almost necessarily have 
suggested a similar mode of procedure; and know- 
ing the great superiority of the tensional strength 
of iron over rope, it was only natural that the “sus- 
pension bridge,” in its simplest form, should be evolved, 
and that it should be the earliest form of the “long- 
span bridge,” as understood in our definition. 

The great instability, however, of this mode of 
construction was at first inadequately appreciated. 
It was not until numerous failures had occurred that 
it began to be clearly understood that a moderate 
force, applied at regular intervals, would produce an 
isochronous movement of sufficient extent to effect at 
last the destruction of the structure. The first modi- 
fication suggested by these accidents was the insertion 
of check ties, or even inverted suspension chains, to 
hold down the platform and so prevent its oscillation. 
This, however, was a mere empirical remedy, and a 
more complete and scientific inyestigation of the con- 
ditions of a suspension bridge was required before a 
successful result could be obtained. As the problem 
presented no important difficulties, the solution of it 
was delayed an unreasonable length of time. 

A little consideration will show that, to secure the 
stability of a suspension bridge, it is only necessary to 
prevent any considerable change of form in the chains, 
and the consequent tremor and oscillation. This 
means that the forces acting on tle chains should 
maintain always the same direction and the same 
relative proportions to one another, although it is not 
essential to the conditions of equilibrium that the 
amount of these strains shonld remain constant. This 
being so, it follows that if the distribution of the load, 
or other conditions, be such that the relative propor- 
tions of the forces would not be maintained, sufficient 
transverse strength must be provided in the structure 
to effect the required distribution of the forces acting 
on the chain. It matters little where this strength be 
supplied ; in some few instances it has been obtained 
by bracing together two sets of chains, one lying under 
the other, thus assimilating the chains to an inverted 
arched rib; in fact, a girder section for the suspension 
has been patented; ordinarily, however, the required 
transverse strength is obtained in the construction of 
the platform, where it is equally efficient, and rather 
adds to, than detracts from, the elegance of the 
structure. 

Although by this arrangement we effectually coun- 
teract the dangerous isochronous movement, still, as 
the economic depth of the stiffening girder is com- 
paratively very small, and as a double wave of deflec- 
tion precedes and follows the load as it rolls over the 
bridge, a considerable amount of vibration must neces- 
sarily still exist, although not dangerous in its effects. 
This objectionable peculiarity of the suspension prin- 
ciple is probably the reason why that class of bridge 
is almost universally condemned as unfit for railway 
purposes. 

We believe, however, that the bad proportions of 
the earlier bridges, and the consequent failures, has 
created an unwarranted prejudice against the system. 
There is no theoretical or practical reason why a sus- 

ension bridge should not be made of any required 

dagen of rigidity; but whether this could be done 
economically remains to be seen. Whatever can be 
effected on the principle of the arch may also be ob- 
tained in a suspension bridge. Thus, if we were to 
invert our last type, the arched rib with braced span- 
drils, jointed at / wide points, we should obtain a rigid 
suspension bridge, free to expand and contract under 
changes of temperature. Again, provided we supply 
adequate transverse strength to the two halves of the 
bridge, it is immaterial what form our bracing may 
assume. As, however, we must have a horizontal 
girder at the level of the platform, it is more con- 
venient to truss between that member and the arched 
ribs or chains, as the case may be, than to insert a 
special member. ‘ 

It is obvious, then, that it is possible to —_ an 
immense variety of forms of rigid suspension bridges ; 
the most elementary type being probably a couple of 


TO 
u 


| inclined straight beams, the outer ends of which are 





attached to the top of the piers, and the near endS 
ointed together. All that class may be referred to our 

t type, and the other systems will be included in 
our remaining types. At present we shall confine our 
attention to the ordinary suspension bridge with stiffen- 
ing platform girder. 


Chains and Suspending Bars, 


In order to obtain great stiffness in the suspending 
bars and other portions of the structure, and so fit it 
for its duty of carrying a heavy rolling load with little 
vibration, we shall provide a mass of metal for the 
construction of the suspension portion of the bridge, 
exclusive of the stiffening girder, equal to the amount 
we have found necessary in an arched bridge carryin: 
an entirely dead load. The strain per square inch will 
therefore be the same in both instances : 


t=.021824/ ¥ 
x 
where z=1.25, and y=3.2+.002S. 


Lattice Stiffening Girder. 

Eliminating the complicating elements the un- 
equal deflections of the chain and girder introduce 
into the question by assuming a certain amount of pre- 
liminary adjustment to be effected during the erection 
of the bridge, we find the maximum bending moment 
on the stiffening girder takes place when the bridge is 
two-thirds loaded, at which time it will, in terms of 
that on the entire bridge, be equal to 3 (3)?=,. 
Therefore, « being the load in ewts. per foot run, and 
T the strain in cwts. per square inch, the required 
sectional area of flange will be: 

8? w 
54a'L * 
But, since all parts of the girder are successively ex- 
posed to nearly the same amount of strain, the 
theoretical mass of the web of the stiffening girder 
will be about 1} times that of a similar ordinary girder ; 


therefore economic depth = - - Hence, since weight 


run of the girder in ewts (W) fe 03 ewts.X 4a x 
we have : 
w= Sev 
150T 
Putting the rolling load w= 25 ewts. per foot, the gross 
useful load = 32 ewts. per foot, and T = 80 ewts. per 
square inch, the weight of the stiffening girder, in 


terms of the useful load, will be aa 


Sy 
15000° 

We have the strain in cwts. per square inch on the 
chains due to the suspension portion of the bridge 


equal 





7 ; and the 


total load on the chains = 1 + 


¢ =.0268 4/ 2.56 + .0016 S. 


. Strain inecwts. Depthof Deflection 
Span inft. per square in. Stiffening Girder. of Chains. 
300 13.5 te 
400 18.6 
500 24 
600 29.4 
700 35 
800 40.8 
900 46.8 
1000 53 
1100 59.4 
1200 66 
1300 73 
1400 80 - 3 2 


The total weight of iron in the suspension portion 
of the bridge and in the stiffening girder will be ex- 
pressed in terms of the useful load by the equation : 


a } t ( 1 Sy 
Multiple= 00 + Ua + 50007 5° 
Taking y=5+.0035, ~ results are as follows : 
i ae Multiple. 
Span in feet. 75000" Pp 
300 12 .36 
400 AZ 53 
500 22 .76 
600 .27 1.02 
700 33 1.4 
800 39 1.9 
900 46 2.6 
1000 53 3.5 
1100 61 5.4 
1200 .68 8.7 
1300 mf 19.4 
1400 oo 
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RAILWAY SWITCH-LOCKING APPARATUS. 


DESIGNED BY MR. WILLIAM STROUDLEY, HIGHLAND RAILWAYS, INVERNESS. 
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THE neat arrangement of switeh-locking gear of which we 
annex engravings had been designed and patented by Mr. William 
Stroudley, the locomotive superintendent of the Highland Rail- 
ways, and its object is both to ensure that the points are main- 
tained in their proper position during the of a train over 
them, and to prevent an “‘all right” signal being given to the 
driver until the points are properly pulled over. These objects 
are very simply accomplished in the following manner: The two 
rails which are continuous through the junction—namely, one 
main line and one branch rail—have fitted to them the slides or 
“locks,” A and B (vide Figs. 1, 2, and 3), these slides bein 
made of cast iron, and being of such shape that, when mov 
longitudinally, they respectively hold the tongue or mov- 
able rail close to the corresponding fixed rail, and keep the 
tongue and fixed rail apart, as shown in Fig. 3. According to 
the arrangement shown in Figs. 1, 2, 3, and 4, the slides or locks 
are connected by short links to arms, D, on the shaft, C, this 
shaft having fixed on one end of it the lever by which the dis- 
tant-signal wire is worked. In the engraving the points are 
shown locked, the signal lever being in the position it will 
occupy when the signal is lowered; and it will be evident, from 
an inspection of the arrangement, that unless the points were 
all right the slides would prevent the signal lever from being 
pulled over into the position shown. The points themselves are 
worked by a rod leading to the switch-box in the ordinary 
way. Another arrangement has also been designed by Mr. 
Stroudley, by which the tongue rails of either the main or branch 
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lines may be locked separately, the locking slide being in each 
worked y the lever which moves the signal referring to the 
corresponding line. 


The remaining figures of our engraving show a rather more 
simple way of constructing the a. According to this 
lan, the links connecting the slides to the arms on the signal 
ever shaft are dispensed with, the arms themselves being made 
to work in pare 9 recesses cast in the slides, as shown in the 
engraving. Mr. John W. Buttle, the engineer of the Highland 
Railways, has already two sets of this locking gear at work, and 
four more stations on the line are being fitted with them. The 
Duke of Sutherland also lately expressed a very favourable 
opinion of the plan, and heis about to have it applied to all the 
facing points on the Sutherland Railway. 


The locking gear which we have described tly lessens the 
danger of facing points, as the tongues are held directly by the 
slides, and no dependence is pla upon rods or levers, which 
may spring or me detached. The signal lever cannot, as 
we have already stated, be pulled over until the points are quite 
closed, nor could an all-right signal be given if, by the breaking 
of a switch-rod or other failure, the tongues become de- 
tached from each other. The os is also very 
simple, and Mr. Stroudley informs us that it costs but 50s. per 
set complete, and that this cost will probably be reduced. It is, 
we think, likely to come into extensive use, particularly on 
single lines where facing points are numerous. 





RESERVOIR EMBANKMENTS. 


Mr. Hawxsuaw employed syphons, nearly thirty 
years ago, to carry water over earthworks on the line 
of the hester, Bury, and Bolton Canal, and, as is 
well known, he employed them with decided success, 
nearly five years ago, at the Middle-level Sluice. 
The objections to carrying a line of pipes through the 
bottom of an embankment of considerable height are 
often urged, and notwithstanding every precaution in 
laying the pipes in a puddle trench, and in obstructing 
any creep of water along their outside surfaces by 
means of | flanges or collars, it is clear that the 





security of the work, as a whole, would be in some 
measure greater if these pipes could be dispensed with 
altogether. In some cases a tunnel has been formed 
around one end of the embankment, but here the 
danger from water creeping along the outside of the 
' tunnel still remains. 
Syphons over the top of the banks would of course 
he available only where the greatest depth of water to 
| be drawn out did not exceed 25 ft. or thereabouts—in 
any case less than the head of water, nearly 34 ft., due 
to the pressure of the atmosphere. But a syphon 
could be taken through a bank 25 ft. above the bottom, 
} and the question is how far this would add to the 
| security of the bank, as compared with the ordinary 
|» an of taking the pipe straight through at the bottom. 
| It would diminish by 25 ft. the hydrostatic head 
| causing “ creeping,” aud this, of course, would be all. 
|The syphon would be led up the inner slope in clay 
puddle, as well as through the bank itself, its longer 
leg being led down throtgh ordinary earth. It would 
‘he always full of water, and thus ready to act when 
the embankment was full, and a cock at its summit 
would allow for the escape of air. It might be ad- 
visable to have a small reservoir of water on the inner 
side of the embankment, near its crest, which would 
be full when the main reservoir was full, and which 
would remain full when the latter was drawn off. The 


| | use of this would be in filling the syphon, supposing it 


| necessary to put it again in action, after the reser- 
voir had once been drained, but had again partly filled 
by the natural flow of the stream supplying it. In 
the absence of such means of again setting on the 
syphon, a portable engine working exhausting air- 
pumps would be necessary. 








PUMPING BY WATER POWER. 

Tue April number of Les Annales ‘du Génie Civil 
contains a paper by M. Achard, descriptive of the 
waterworks carried out -under his direction for the 
| supply of two suburbs of Geneva, known as Petit 
| Sacconnex and Grand Sacconnex, the latter elevated 
| 104 metres, or 341 ft., above the level of the Rhone, a 
little below where it leaves the Lake of Geneva. The 
rver, here—and it is here that Bonnevard (the 
Prisoner of Chillon) was supposed, by a fiction of 
poetry, to have seen it when & spoke of the “ Blue 
Rhone in fullest flow”—has a current sufficiently swift 
to work a large paddle or undershot wheel for drivin 
pumps, and water-power pumping works have accord- 
ingly been erected by MM. Menn, Lullin, and Co., 
engineers, of Coulouvreniére, near Geneva. These con- 
sist of a wheel, 33 ft. 6in. in diameter and 20 ft. face, 
driving a pair of double-acting pumps, of a collective 
capacity of. 6% gallons, or 134 gallons for the double 
stroke, at four times the speed of the wheel itself, the 
ratio of the gearing being as 4 to 1. At 23 revo- 
lutions of the wheel per minute, 120 gallons per 
minute are thus pumped. Including friction and all 
resistances, the pumps work against the great re- 
sistance of 472 ft. of water. The usual speed of the 
water-wheel is, however, 12 turns per minute, and 
the corresponding head, including friction, is 380 ft. 











Unpropvuctive Works.— With regard to the 

notion that even the construction of unproductive works “ cir- 
culates money,” and therefore does good, a correspondent of the 
Times quotes the following: “‘ The process which has in reality 
taken place has been the mere transmutation of stone and lime, 
wood and iron, from a form in which they d a value into 
one in which they possess no value; and the conversion of 8 
large quantity of bread and meat, whisky and rum, butter and 
milk, sugar and coffee, coats and jackets, coal and wood, hay 
and oats, into roads and canals, without a possibility of a recon- 
version into those original elements. But it may be said, even ad- 
mitting all this to be true, still a vast number of people have been 
employed; granted, but — in producing nothing of value, 
so that their industry has been or no more benefit to the com- 
munity than if it had been a in turning Fagen 
where there was nothing to grind, or in digging ditches merely 
to fill them up again. It would hardly be argued that had it 
not been for this employment these people would have been idle. 
This would have been impossible. The identical capital con- 
sumed in the abortive enterprise would have been seeking for 
labourers in some other pursuit, and these labourers would 
have _ it on the way, or have taken the place of those 
who did.” 
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THE PARIS EXHIBITION: THE LOCOMOTIVES FROM CREUSOT. 
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WE give, above, elevations of two of the three locomotive en- 
gines exhibited by Messrs. Schneider and Co., of Creusot, in their 
seal building, in the “ = of the Champ de Mars, Paris. 

he makers have kindly placed at our disposal sections and a 
mass of information in detail as to these engines, but their con- 
struction and proportions present no very striking —— 

We have not illustrated that from Mr. Sinclair's designs, 
and made to his specification for the Great Eastern Rail- 
way—one indeed of the famous order of French locomotives (of 
English design) which has caused so much speculation as to 
foreign competition with the English engineering trades. 

These several engines have been pretty fully described in our 
previous numbers, and we need not repeat their dimensions at 
great length here. The Great Eastern express engine has 16 in. 
=: 24in. stroke, and 7 ft. 1 in. driving-wheels. The St. 

urent, six-coupled goods engine, is made for Messrs. Schneider’s 
own service on the Creusot railways. It has 17,%; in. cylinders, 
23¢ in. stroke, and 3 ft. 113 in. wheels. Like most French goods 
engines, the boiler is of good size, being 4ft. 24 in. internal 
diameter, and containing 181 tubes of 2in. outside diameter 
and 13 ft. 11} in. long. The details, although differing from 
those of English engines, have nevertheless much in common 
with those of other engines, by the same makers, which we have 
already described in former numbers of ENGINEERING. The 
=_= valve gear, the brake upon the hind wheels, &c., will be 


The little engine “ Creusot,” made for the 2 ft. 7} in. gauge of 
the mineral railway at the Blanzy mines, and weighing 64 tons 
in working trim, is simplicity itself. The cylinders are 8in, in 

iameter, the stroke 143 in., and the wheels, spaced only 4 ft. 


a 








lyin, between centres, are 2 ft. 6 in. in diameter. 
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Tue Great EAstern.—The great ship has returned from 
New York and Brest to Liverpool. She brought but 191 passen- 
gers across the Atlantic instead of the expected 3000, and the 
whole speculation of the French contractors is a failure, and is 
abandoned, The vessel made a long voyage each way, in conse- 
quence of very severe weather. But the machinery worked 
well, the great air-pump eccentric giving no trouble. Mr. Mac- 
farlane Gray’s steam steering gear, we are informed ‘by letter 
from a gentleman who went to New York in the big ship, is 
pn cy: and has gained Captain Sir James Anderson's 

eartiest approval. All through the storm of the 6th ultimo, 
when the bulwarks were stove in, near the bows, killing one of 
the men and injuring several others, the ship was steered by one 
man from the bridge alone. ‘he plan, whi hee shall illustrate 
in an early number, is such that, while hardly any force of the 
sea could move the wheel on the bridge, the rudder can yield as 
much as 6°, coming back, however, as soon as the shock is over. 

Tue CLEVELAND Inon TRADE—The Cleveland foundries 
continue pretty wellemployed. The bar iron trade is considered 
somewhat better, and lean and angle iron have been in more 
request. There ‘has tees scarcely so much activity in rails in 
consequence of Welsh competition; some rather considerable 
shipments are being made nevertheless to Russia, Holland, and 
South America. 

AccipEnts 1n British CoAL Mines.—It appears that in 
the five years embraced between 1856 and 1860, 381,067,047 
tons of coal were raised in Great Britain, with the sacrifice of 
5089 lives. In the five years between 1861 and 1865 inclusive, 
the quantity of coal raised was 468,548,905 tons, and the num- 
ber of lives lost. was reduced to 4627. More coal has thus been 
raised of late, and happily with fewer victims. 
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Tue CHaRTRRED GAs Company.—If the Metropolis Gas 
Bill should be defeated, and the Chartered. Company get their 
own bill through Parliament, they will acquire 150 acres of 
land on the Thames, at Gallion’s Reach, a little to the west of 
Barking Creek. Here will be erected the largest gas works yet 
built. Mr. F. J. Evans, the company’s engineer , proposes: to 
make a dock 500 ft. long, by 200 ft. wide, to receive the com- 
pany’s own steamers ; the coal to be unloaded by machinery. The 
retorts are also to be charged and drawn by machinery, suc ‘as we 
illustrated some months since, and mechanical appliances are to 
be employed for changing the oxide in the purifiers. A private 
road, 23 miles long, will be made from the works to near Can- 
ning Town, and the mains will extend along this road, across 
the River Lea, near the Kast India Docks, through Limehouse, 
along the Commercial-road, and thence to the City, and thence 
again as far west as the Marble Arch and Vauxhall’ Bridge. 

Ratiways In Russta.—Railways and their development con- 
tinue to receive the serious attention of the Russian Government. 
During the six years ending 1866 the State has expended about 
120,000,000 roubles for railways, either in subscriptions, or 

arantees of interest, expenses of construction, &. In the 
Budget of 1867 a further sum of about 30,000,000 roubles 1s 
devoted to the same objects; and as it is ex ‘ted that a con- 
siderably larger sum will yet have to be voted for railway pur- 
poses, it is not surprising that the Russian Government contem- 
plates a sale of the Nicholas line to a private company. Sur- 
veys for great lines, uniting the Baltic to the Black Sea and the 
Caspian Sea are expected to be pushed forward. 

Steam Suippine.—It is stated that a line of steamships is 

sbout to be established between Hamburg and Aspinwall. At 
first they are to make monthly trips. 
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ELECTRICITY AT THE PARIS 
EXHIBITION. 
Paris, April 26, 1867. 

Ir it were possible to. bring into bird’s-eye view the 
various electrical apparatus exhibited at the Exhibitions 
of ’51, ’55, 62, and ’67, the progress made and the 
advancement shown would be incredible. In 1851 
electricity was a mere child. It is now a lusty youth. 
In 1851 the purposes to which it was applied were 
almost solely telegraphic. It is now exhibited, not 
only as applied to telégraphy, but to an inconceivable 
variety of purposes—regulating trains on railways, and 
dividing time into the 800th part of a second; fusing 
bars of iron, and produging the finest line engravings ; 
establishing communication between the passenger and 
guards of a train, and sending your likeness or auto- 
graph across the Atlantic, ef id genus omae. Although 
there is so much of real interest in this great Exhibi- 
tion of 1867, there is little of absolute novelty as far 
as I have yet seen. Many of the apparatus now ex- 
hibited were shown in 1862, and the progress made 
from that period to the present is not nearly as striking 
as that between the previous displays. 

France naturally takes the premier place. She is 
not only the largest manufacturer of electrical appa- 
ratus, but she is at home. Berlin makes a fine dis- 
play, as we might naturally expect from the prestige 
of the unrivalled establishment of Messrs. Siemens and 
Halske. In telegraphic apparatus England is miserably 
deficient, and were it not that Siemens Brot/ers, whose 
manufactory exists on the bank of the Thames, and 
who are therefore English, but only from location, we 
should absolutely not have a single instrument dis- 
played. The Messrs. Varley appear in the catalogues 
only, and there is nothing from Silvertown, Izant, 
Read, Brittau, &c. Perhaps it is as well that they 
are absent, because the instruments manufactured in 
England cannot hold a candle to those made in Paris 
and Berlin. 

On landing in France, the first fact that strikes the 
eye of an English telegraphist is the excessively 
slight construction of their telegraphs. Perhaps the 
lessons taught us by the terrible snow-storm of Janu- 
ary 11th, 1866, have made us err on the opposite side, 
and needlessly induced us to over-strengthen our lines. 
At any rate, it has accustomed the eye to the solid 
construction of our poles, which appear in strange 
contrast to those in France. The poles themselves are 
very slight, and all along the main line to Paris I did 
not see a single stay or strut. Now in England, along 
our main lines it is the exception to see a pole with- 
out the one or the other, At some points—corners 
and bends—the French engineers bolt two poles to- 
gether in a very strong form, which might be adopted 
with advantage in England, to a greater extent than 
at present, where the tendency is to trust too much to 
appearances and too little to theory, and where an ex- 
pensive Baltic balk is planed into an elegant post, 
where such a combination as that depicted pee 
would cost half the money. All the poles are injected 
with sulphate of copper on Boucherie’s principle, and 
the French telegraphists report very favourably of the 
results of that process. We use it in England, but 
not generally. In France it is almost universal. The 
poles are not painted. ‘The wires appear to be placed 
very far apart ; indeed, apparently unnecessarily so. | 
do not know the exact distance, but they appeared to 
me to be at least 20in. apart. In England we rarely 
exceed 10 in., but sometimes reach 12 in. If the wires 
are too close, they are brought in contact by the oscil- 
latory movement imparted by the wind, which is rarely 
effected when they are separated by 10in. If they 
experience such contacts in France, and can only cure 
them by such sprawling wires, and we do not, although 
our spans are greater, I should be inclined to attribute 
it to the slight construction of their supports, which 
must sway excessively in high winds. They appear 
to avoid placing many wires on the same posts, and 
on the line by which I travelled | observed three dis- 
tinct lines of posts, carrying five, four, and three wires 
successively. In England we think nothing of 20 
wires on the same poles for any distance, and which 
the strongly constructed posts can well sustain. The 
size of the wire they use differs but little from our own 
No. 8. 

Their insulators are various, but the principal one 
is an umbrella-shaped invert, and remarkably wide in 
the mouth (see Fig.). The wire is sustained by a 
hook of porcelain at the side, and is carefully bound 
around it with smaller wire. Its form is very good, 
and, probably, if they were to thoroughly ebonite the 
bolt, its resistance would be very ereat: but as an 
insulator in its present form, I understand, it is very 
poor, and far inferior toours. The top is left unglazed, 











and the material is very porous. The splendid system 


now in use of measuring, in absolute measurement, the 
electrical qualities of materials enables every nation 
to estimate the value of their insulators, and it has 
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shown the French administration its own shortcomings. 
They have commissioned the celebrated electrician, M. 
Gaugain, to investigate the subject, and he is now en- 
gaged in a careful examination of the question. The 
result of his researches will be interesting to all tele- 
graphists. ‘The French administration have gathered 
specimens from all continental Governments, and have 
placed them under his charge for relative measurement. 
lhe question could not be in better hands. The French, 
however, have only an imperfect system of electrical 
measurement. Their unit of resistance is one kilo- 
metre of iron wire, four millimetres in diameter ; but 
they appear to have no fixed standard, and as iron 
varies so much in its qualiiy, and the resistance varies 
so much with temperature, it is impossible to get two 
results alike. Thus Mr. Jenkin found that three coils 
supplied to the committee of the British Association for 
measurement varied thus : 

Digney eee 

Brequet eee eos eee 9.760 

Swiss ... eee eee eco 10.420. 
The French kilometre would be a very convenient 
unit, if properly determined, because at some tempera- 
ture between 10° C. and 30° C. it is exactly equal to 
10 Ohm’s or B. A. units, and it would remedy the princi- 
pal objection to the British unit, viz., its minuteness. 
Indeed, if the French authorities were to devote the 
same attention to this important question that has 
been bestowed upon it by the British Association, it 
is not at all improbable that while the B. A. unit would 
form the basis of all scientific measurements, the kilo- 
metre would form that of all practical measurements. 
The great objection to the introduction of our unit of 
measurement is the difficulty to render it understood, 
or even to explain what it 1s. People are apt to dis- 
believe what they cannot understand. However, a 
very far greater number of engineers with whom I 
have conversed have been puzzled by being asked to 
explain a yard or a pound than I have heen to explain 
an Ohm. A metre is easily described ; but what is a 
yard? I must confess I don’t know. I only know 
that a yard is 3 ft., and one foot is 12in.; but what 
the standard is, and how it was formed, I could not 
tell you without referring to my library. So with the 
Ohm. It has been produced with the greatest care. 
Standards in various shapes and forms have been de- 
posited in Kew. It can be reproduced in various 
ways by calculation and experiments ; but what is it? 
Is it time or mass? Is it force or matter? Is it 
length or volume? No; itis velocity. Itis the unit 
force generated in the unit resistance by a velocity of 
10,000,000 metres per second in the unit magnetic 
field! Simplicity itself, you perceive. It is, how- 
ever, as much an absolute sre oar of measurement as 
the foot-pound, metre-kilogramme, or millimetre- 
gramme, and forms as much the natural system of 
scientific measurement as the degree for heat or the 
second for time. The jealousy of nations will inter- 
fere much with its universal adoption. Its prefix 
“ British” unit is unfortunate. Had it at once been 
called “Ohm,” it would have been more acceptable 
abroad. It is, however, a link that binds the physical 
sciences together, and forms part of the universal 
language. it is almost entirely used in England for 
practical as well as for scientific purposes, and nearly 
every mile of the 40,000 miles of the Electric Tele- 
graph Company is periodically measured in terms of 
the Ohm for its electrical condition. I have digressed 
so much that I have not reached the Exhibition yet; 
but while upon this question of unit of measurement, 
I may remark that I have not seen a single coil or set 
of resistance scales of British manufacture in the 
building. This is much to be regretted, because it is 
losing a grand opportunity to make the system uni- 
versally known. The French telegraphs are in the 
hands of the Government—not worked on the postal 
principle, as is proposed to be done here, but under 
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the Minister of the Interior. It is under the control 
of a director-general (Viscount Vougy). There are 
four “ inspecteurs généraux,” forming a kind of coun- 
cil; nine “inspecteurs divisionnaires ;” seventy-five 
“ inspecteurs ;” thirty-eight “sous-inspecteurs ;” and 
one “ingénieur électricien” (Count du Moncel). 
There are altogether 3709 persons on the staff. The 
instrument used for transmission is principally the 
Morse ; but they have about 200 Hughes instruments 
at work between their principal stations ; and between 
Paris and Lyons they have erected a special wire, and 
established a special tariff, to work Caselli’s auto- 
graphic apparatus. The railway companies generally 
use Breguet’s alphabetical dial instruments. 

One of the most striking objects, upon entering the 
Exhibition at the “ Porte Rapp,” is a large map, placed 
in a slightly inclined position about 3 ft. off the floor, 
at the head of the space allotted to telegraphic ap- 

aratus in the French department. It is constructed 
by M. Roussy, an officer of the administration. It is 
a plan in relief of the whole of the French system of 
nt coor te The contour of the country is lightly 
traced, and all the principal towms inserted. Pins or 
miniature poles are erected along the route of the 
wires, and the wires themselves represented by fine 
wires, coloured according to the nature of the circuit, 
are stretched in vertical planes, as on the actual line. 
The stations are shown by beads, also coloured. Every 
station, circuit, and wire is thus shown. It is 3 square 
metres in area, and reflects great credit upon the in- 
genuity, labour, and care of the exhibitor. M. Roussy 
also exhibits a smaller plan of the department of the 
Seine, upon the same method. Such plans are highly 
ingenious, hut they have no practical value, and are 
more calculated to decorate a museum than to aid the 
supervising labour of the heads of departments. More 
practical and equally ingenious are two large maps, 
exhibited by M, Bigault, also in the employ of the 
administration. “France covers no less an area than 
13 square metres, while Europe has allotted a piece of 
canvas no less than 20 square metres. These maps 
are drawn upon canvas. A skeleton map is first 
drawn in oil colours of the general contour of the 
country and the principal places, and is thus made 
permanent. The telegraph lines, stations, &c., are 
drawn in Indian ink and water-colours, and are effaceable. 
The object of this is that any additions or alterations 
are easily made by simply washing out. 

Photographs can be taken of the whole, and supplied 
by the central administration to their out-stations, thus 
keeping the whole system aware of all extensions and 
rearrangement of circuits. I do not know whether this 
plan is actually carried out in practice. The idea is 
good, and deserves attention. INSULATOR. 


BESSEMER STEEL FROM AUSTRIA. 

We have no great faith in carrying on special indus- 
tries by Governments. The Government itself is drained 
of its resources by the profitless trade conducted 
with the unsuitable and unwieldy machinery of a 
bureaucratic staff, while private industry is swamped 
by the competition of Government works, supported 
by the very taxes levied upon trade, and working under 
conditions altogether different from those which in- 
fluence private enterprise. In Government works we 
look for mismanagement as a matter of course, and if 
by accident we find an exceptional case of the contrary 
character, we hasten to do it justice. The Paris 
Exhibition contains one of these praiseworthy anomalies, 
viz., the articles of Bessemer steel produced at the 
works of Neuberg, in Styria, belonging to the Austrian 
Government. Tue Neuberg works have been in 
existence for a considerable length of time. They are 
near a mine of excellent ironstone, principally spathic 
ore, which is smelted with charcoal obtained from the 
surrounding forests. The works have two blast fur- 
naces, each 43 ft. high, and capable of producing from 
100 to 150 tons of pig iron per week, twelve puddling 
furnaces, three steam hammers—the largest 5 tons in 
weight—four trains of rolls, and other accessory 
machinery. To this a Bessemer steel apparatus, con- 
sisting of a pair of 3-ton converters, has heen recently 
added, under the instructions and the supervision 
of the Chevalier de Tunner, one of the greatest 
authorities on mining and metallurgy on the Continent. 
The first experiments made at Neuberg were conducted 
with a fixed or so-called Swedish vessel, but the 
present practice is carried on entirely with converters 
swinging upon trunnions, the same as used in England. 
The pig iron is run into these vessels directly from the 
blast furnaces, and, after being completely decarburised, 
is mixed with a proportionate addition of the same iron 
tapped from the blast furnace, instead of the spiegel- 
eisen. The analysis of this iron gives a per-centage of 
3.46 of manganese, which sufficiently explains its use, 
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instead of ordinary Prussian spiegel. The articles 
exhibited by the Neuberg works are of the usual class 
of railway materials, plates and merchant bars of Bes- 
semer steel bent and twisted cold, to show their 
tenacity. There are ingots fractured, in order to show 
the soundness of the casting, and there are some 
beautifully polished specimens. ‘Ihe most interesting 
point of this exhibition is the careful graduation of the 
different degrees of hardness of the steel, which is car- 
ried very systematically throughout all the productions 
of Neuberg. There are seven distinct degrees of hard- 
ness set off as a scale, and specimens of each number are 
exhibited in a row. Each article bears a number, which 
corresponds to one degree of this scale, to which its 
hardness corresponds. No. 1 is the hardest steel, and 
No. 7 is comparatively soft iron. A remarkable 
peculiarity of the Neuberg steel is the great facility 
with which it welds. There are bars of the harder 
numbers of steel welded to softer kinds of steel, and 
sometimes even to each other, and with perfect sound- 
ness; there is a Bessemer steel tyre welded the same 
as an iron tyre in a very perfect manner, this being 
the only mode available as yet at Neuberg for tyre- 
making, as no modern tyre mill for rolling weldless 
hoops has yet been introduced there. The Bessemer 
process having been introduced at Neuberg with the 
intention of forming a model establishment and a school 
for other ironworks, the various operations connected 
with this process have been made the subject of very 
careful scientific investigation. The Neuberg works 
add to their exhibition a list of analyses made with the 
metal and its corresponding slags or cinders, at various 
stages of the process, viz. : 
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Graphitic carbon ...,.....| 3.180 

Combined carbon ..:.....| 0.750 | 2.465 | 0.949| 0.087 | 0.234 
Silicium..... seee| 1.960] 0.443 | 0.112] 0.028 | 0.033 
Phosphorus ..... eoccccceee 0.040 | 0.040 | 0.045] 0.045 | 0.044 
Sulphur ...... eeocesenesocece 0.018 | trace. | trace. | trace. | trace. 
Manganese 3.460 | 1.645} 0.429 | 0.118 | 0.139 
Copper ... eee] 0.085 | 0.091 | 0.095 | 0.120] 0.105 
EI diainieseneosouos ++.-}90.507 05.316 |98.370 |99.607 |99.445 


The above analyses show, in the first instance, the 
excellent quality of the Neuberg iron for the Bessemer 
ee There are indeed very few even amongst the 
best Swedish marks of pig iron, the composition of which 
is so exactly suited for the requirements of this pro- 
cess, particularly with regard to the relative propor- 
tion of carbon and silicium. The absence, practically, 
of sulphur and phosphorus is, of course, one of the 
first conditions for success, and the analyses of the 
metal in various stages of conversion exactly corre- 
spond with the researches made on this point in Eng- 
land by Mr. Bessemer himself. They show the in- 
erease of the percentage of phosphorus in the refined 
product, as compared with the pig iron, an increase 
which is, of course, due only to the diminished quantity 
of the other impurities in the mixture with a constant 
quantity of phosphorus which remains present through- 
out all stages. It is interesting to find that copper 
follows the same law in the Bessemer. process as 
phosphorus, as this had not been established by direct 
experiments in England, as far as we are informed. 
The fact of copper being incapable of removal by the 
Bessemer process makes the attention to its presence 
doubly necessary, and will explain several instances of 
failure in the Bessemer process, which could not be 
ascribed to any of the usual causes generally met 
with in English practice. The analyses of the cor- 
responding slags taken from the same charge show the 
following contents : 
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Silica ....ssccessecseseeeee| 40.95 | 46.78] 51.75] 46.75| 47.25 
Aluminia ........... coset 870 4.65} 2.98] 2.80] 3.45 
Protoxide of iron ......| 0.60 6.78} 5.50) 16.86} 15.45 
Oxide of manganese...) 2.18 37.00) 37.90 | 32.23} 31.89 
_ RS ee 80.35 2.98} 1.76] 1.19] 1,23 
Magnesia . 16.32 1.53} 0.45} 0.52) 0.61 
Potash .... 0.18) 
Soda 0.145 trace | trace | trace | trace 
Sulphur.. 0,3 0.04) trace | trace | trace 
Phosphorus 0.01 0.03; 0.02] 0.01] 0.01 











There are some very striking points indicated by 


these analyses of slags. The sudden disappearance of 


Tensile strength in tons ) 


lime and magnesia, for instance, compared with the 
much slower yet equally decisive decrease in the per- 
centage of aluminia in the slags. At first sight, it 
would appear that these substances must have been 
decomposed and carried away with the column of 
heated gases escaping from the vessel—an assumption 
which, although it cannot be said to be impossible, 
appears highly improbable at least. As it is not 
known, however, what proportional quantity of blast 
furnace slags enters the converter along with the pig 
iron, as compared with the new slags formed within 
the converter itself, another explanation can be found, 
by cousidering the decreasing percentage of the com- 
ponents of the blast furnace slags as simply due to the 
admixture of larger quantities of new slags formed 
principally by the oxidation of manganese, iron, and 
silicon. The quick disappearance of lime and mag- 
nesia, as compared with aluminia, would still remain 
to be accounted for. In this respect it is possible 
that the blast furnace cinders, when tapped and run 
into the converter along with the pig iron, do not form 
a homogeneous mass amongst themselves, that the 
cinders containing a predominance of lime and mag- 
nesia are less fluid than those formed by alumina and 
oxide of manganese, aid that therefore the latter more 
fluid materials enter the converter in a larger propor- 
tion than the rest of the slags which are held back 
and remain in the runners. In this case the decrease 
of percentage of the bases forming the blast furnace 
slags would be simply due to the formation of new 
cinders containing different elements. With respect 
to the latter, the rapidity with which manganese is 
attacked by the oxygen in preference to all other 
components of the mixture is clearly shown by the 
appearance of 37 per cent. of oxide of manganese in 
the slags after the first stage of the process. The 
combustion of silicium is only apparently small, com- 
paring the 40.95 per cent. silica of the blast furnace 
slags with 46.78 per cent. in the converter; but in 
reality allowance must be made for the silica left out- 
side the converter, combined with lime and magnesia, 
and which must have been made up by the oxidation 
of fresh silicium contained in the iron before an in- 
crease in the percentage could take place. The slag 
analysis also shows that during the time of oxidation 
of the manganese no iron enters into the combustion, 
since the percentage of protoxide of iron in the slags 
remains constant till the close of the second stage, 
when no further oxidation of manganese is to be 
traced. We then find a small quantity of iron com- 
bining with the oxygen and entering into the slag. 
W hat influence the addition of fresh manganese in the 
spiegeleisen or pig iron added at the end of the pro- 
cess has upon the iron so oxidised, and whether any 
of this oxide is reduced at the expense of manganese, 
cannot be traced from the last two columns, since the 
effects of the admixture are obliterated by the addi- 
tion of afresh portion of blast furnace cinders car- 
ried into the vessel along with the pig iron added. 
We therefore find a decrease in the percentage of both 
elements, only the percentage of iron is reduced about 
four times more in proportion than the percentage of 
manganese, which certainly seems to indieate the re- 
duction of a portion of iron from the slag by the ad- 
dition of metallic manganese, the latter entering at 
once into the slag. The Neuberg works also add the 


strength of their material, without, however, stating 
on what scale these trials have been made, and by 
whom they were conducted. The results found are 
given in the following Table : 


results of tests made with regard to the teusile! 
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improved plant and machinery are destined to effect in 
Austria in a more or less distant future, and how great 
are the prospects for industrial enterprise in the mining 
districts of Styria, even at this present moment of 
transition. The exhibition of the Neuberg works at 
Paris cannot fail to do great good to Austria and its 
mining interests in general, and the manner in which 
this show has been arranged and brought before the 
public, with the limited means at command, does much 
credit to the individuals charged with this task. 








CHROMOGRAPHY IN THE PARIS 
EXHIBITION. 

Watt-rarers printed in cylinder machines in the 
manner of calico are now common everywhere, and 
many examples of such papers are shown in the French 
and other departments. There are also some brilliant 
specimens of printing shawl and other patterns. Han- 
hart, of London, and also Leighton Brothers, of Lon- 
don, exhibit various specimens of colour-printing of a 
creditable character, the latter embodying many of 
the coloured prints issued by the Illustrated News. 
The gem of the whole, however, is two dogs watching 
a hedgehog, by G. Rowney, 32, Rathbone-place, Lon- 
don, which is an admirable example of chromographic 
printing of the highest class. 








HELIOGRAPHY IN THE PARIS 
EXHIBITION. 

Tue display of photographs in the Paris Exhibition 
is, as may be supposed, very large; and some of the 
specimens are admirable, and various processes are re- 
presented by suitable examples. But there are also 
a good many examples of photographic engraving on 
steel and copper, and of photographic lithography. 
None of the ond that we have seen are good, and 
they are all, so far as we have seen, greatly inferior to 
the specimens exhibited in England some time since by 
Pouncy, of Dorchester. There are specimens of 
Pouncy’s process enumerated in the catalogue, but we 
have been unable to find them in the Exhibition itself, 
and there is a great want of numbers or other expe- 
dients for indicating what a thing is, or where it is to 
be found. The photographs exhibited by KE. Flamant, 
50, Rue Notre Dame des Victoires, Paris, are espe- 
cially soft and beautiful, and are apparently taken by the 
carbon process. Messrs. Demezy and Hemery, of Re- 
gent-street, London, and many other English photo- 
graphers exhibit excellent specimens of their art. But 
in many eases, from the want of labels and numbers, it 
is impossible to tell the name of the artist. In the 
French department, some sun-engraved dies for stamp- 
ing money or medals, executed by a process invented 
by Musson, a workman of Lyons, are shown; and 
Amand Durand, 74, Boulevard St. Germain, Paris, ex- 
hibits some specimens of, what he calls, Aéliogravure, 
which are good imitations, in steel and copper, of plates 
in old books produced in different sizes. HE. Berthier, 
15, Quai Malaquais, Paris, exhibits some specimens of 
photo-lithography, which are better than many others 
exhibited, but not equal to Pouncy’s. Of engraved 
plates, the best examples are those of H. Garnier, 8, 
Rue du Pourtour de |’Eglise Grenelle, Paris. He 





| exhibits some excellent photographs, and, side by side 


with them, shows prints taken from engraved plates, 
executed by his process, by the sun itself, and it is 
difficult to know one from the other. On the whole, 
this art has made less progress than might have been 
expected from the state to which it had attained in 
England and elsewhere a good number of years ago. 





No. 6. 





GIT vis cnncnpaprastace 


not tested. 63.18 to 74.61 


per square inch ...... 5 


51.65 to 63.13 | 40.17 to 51.65 


No. of hardness .......+..+. | Nos. 1 and 2. | No. 3. No. 4. | No. 5. No. 7. 
Per-centageofeombined? | 1 19191.58 | 0.88to 112 | 0.62to 0.88 | 0.38to 0.62| 0.15to 0.38 | 0.05to 0.15 


34.43 to 40.17 | 28.69 to 34.43 





The steel, No. 5, corresponds to the material used 


; prime cost, of similar articles manufactured in England. 


in England for railway tyres, crank-shafts, and the 
working parts of machinery; the No. 6 is used for 
boiler-plate, bridge-work, gun-barrels, &c; and the 
softest kind for sheet steel, wire, and similar articles. 
We also find a list of prices of the principal articles 
delivered at the Nenberg works, in Styria, which, with- 
out reference to differences in exchange, correspond to 
the following figures per ton: ingots, 16/.; bars, 
28/7, 10s.; boiler plates, 30/.; tyres (welded), 320. 
These prices prove, in a very conclusive manner, that 
the cost of production of Bessemer steel in Austria, 
even in localities which haye no other fuel but charcoal 
at their command, and none of the modern facilities 
for transport and communication, is scarcely above the 








It shows what future progress in railway-making and 


The cylinders of the Northumberland, photographed 
by Nelson and Cherri], by Swan’s patent carbon pro- 
cess, are an excellent example of photographic art. The 
specimens, too, of photo-zincography, as practised at the 
Ordinance Survey Office, in Southampton, under the 
direction of Captain A. C. Scott, R.E., are fair, but 
not adequate to the requirements of a high order of art. 








A Peririon To PARLIAMENT.—On Wednesday evening Mr. 
Graves presented a petition to the House of Commons, signed b 
82,262 inhabitants of Liverpool, in favour of the Bill for the 
Better Regulation of Pubiichouses. The Petition, which was of 
formidable bulk, stated to be 1200 yards long, and weighing 
180 lb., was ordered to be “brought up” to the table—an 
operation which was accomplished by Mr. Graves and one of 
the messengers by rolling it on the floor, amid considerable 
laughter. The signatures, if genuine, represent about one-sixth 
of the whole population of Liverpool. 
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Tue steam-striker exhibited by Mr. D. Davies, of Crumlin, 
n the Paris Exhibition, is a modification of, and improvement 
upon, his original design, illustrated and described by us in a 
previous number.* The machine, as before stated, is schemed 
to supersede the employment of hand-strikers, and is specially 
constructed for delivering blows at any angle, or in whatever 
direction the nature of the work upon the anvil may require. 

The principal improvements Mr. Davies has achieved by his 
present arrangement are, a greater simplicity of detail, an in- 
creased steadiness given to the horizontal containing cylinder, 
and consequent reduction of the vibration attendant upon 
rapidly delivered blows, and a modification whereby he is 
enabled to dispense with special and expensive foundations. 

The vertical hydraulic ram by which the hammer is raised or 
owered has a trunk cast upon its lower end which passes 
through the bottom of the cylinder, securing the same bearing 
surface in whatever position it may be placed. A cast-iron 
casing is bolted to the bottom of this cylinder, and the whole 
machine rests upon a plain timber frame, as shown in the 
section. 

Steam is admitted to the valve chest by a D pipe, and the 
supply is regulated by a stop valve actuated by a hand-wheel. 
This pipe is made double, having a diaphragm cast in the in- 
side, so that it serves for steam admission and exhaust. One 
end is inserted in the centre of the horizontal cylinder in order 
that, as it revolves, the steam cylinder may receive or exhaust 
equally well in all positions. The other end communicates with 
the pipe which is contained in the hydraulic ram, the exhaust 
steam passing through the ram into a pipe beneath. 

The position of the hammer is regulated by a hand-wheel 
driving « pinion, which gears into teeth cast around the face of 
the horizontal cylinder, as shown in the end view, and the inner 
end of the hammer-arm is continued beyond the connecting-rod 
to two guides, between which it works, in order that perfect 
steadiness m v be secured when the hammer is striking blows 
in a horizontal direction. 

Although only a year old, Mr. Davies’s invention has become 
a necessity in many workshops in the Welsh districts, and its 
exhibition in soimproved a form will doubtless procure for it the 
attention which is requisite to secure for it a commercial suc- 
cess. 








* See Enemvgesing, vol. i, p. 236, 
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STEAM BLACKSMITH: PARIS EXHIBITION. 


PATENTED BY MR. D. DAVIES, AND CONSTRUCTED BY MESSRS. KENNARD BROTHERS!,VIADUCT WORKS CRUMLIN. 
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STOCKING-LOOMS: PARIS EXHIBITION. 


Messrs. BertTHeLor AND Co., of Troyes, exhibit several 
stocking-frames which present some features of novelty. Some 
of these frames are circular and some rectilinear, and one main 
point of superiority claimed is that, by the substitution of a 
segment of a large circle for the small wheel which governs 
the action of the needles, the thread is exposed to a less rapid 
change of direction, in consequence of which it is less liable to 
fracture, especially in the case of fine yarns. One of the circu- 
lar looms which we inspected was weaving No. 34 yarn, and 
the fabric produced was of remarkable fineness and flexibility. 
In two of the circular looms of these makers, arrangements 
were introduced whereby the breaking of a thread would at 
once notify the fact to the attendant, in the one case by ringing 
an electrical bell, in the other by stopping the machine. 

In the electrical arrangement, each thread proceeding from 
its bobbin to the machine passes through an eye at the end of a 
very slight wire lever, and the thread sustains the lever in pre- 
scribed position so long as it is unbroken; but if the thread 
breaks, the slender lever falls down upon another metallic sur- 
face whereby electrical contact is established, and a suitable 
bell is rung. 

In the other machine the same effect is produced by mechani- 
cal means, A slender lever is sustained in its position by the 
thread as before, and this lever, in its turn, sustains a strong 
piece of flat iron, which, when let down, encounters projecting 
pins on the top of the machine, whereby a clutch situated on 
the driving-shaft is thrown out of gear, and the machine, of 
course, stopped. 

In the flat machine there is a self-acting arrangement for re- 
ducing the width of the fabric as the machine proceeds. A 
lever, carrying eight points, or needles, arranged horizontally, 
facing the eight hooks at the extreme end of the loom, is so 
governed by suitable mechanism, that after a certain number 
of loops have been woven, the pciuts penetrate the loops on the 
extreme needles, withdraw them, and transfer them to the 
needles immediately adjoining, whereby these last needles have 
each two loops instead of one, and the width of the fabric is re- 
duced correspondingly. These occasional transfers are accom- 
plished by the aid of a wheel rotating beneath the machine, and 
armed at intervals with suitable projections. This wheel is ad- 
vanced a tooth for each stroke that the loom makes, and it is 











only after a certain number of teeth have thus been passed that 
one of the projections comes into contact with a lever communi- 
cating with the transferring points, and imparts a suitable 
motion to it. ‘This arrangement is not new; but the use of a 
segmental piece of steel, which raises the parts usually only 
sustained by small spiral springs, is. new, whereby the fracture 
of those = is prevented, even should any of the springs acci- 
dentally break. 

By the use of these machines the exhibitor alleges that the 
process of manufacture is made considerably more rapid, as the 
machine may be driven at a greater speed from the less strain 
which is put upon the threads. In many of the circular stock- 
ing-looms exhibited there is an arrangement for altering the 
diameter of the woven pipe. 

Radiguet and Lecéne, of Paris, exhibit several circular stock- © 
ing-frames, in which by the aid of electricity the machine is 
stopped when a thread breaks, a lever in such event establish- 
ing electrical contact, and renders magnetic a piece of iron 
which withdraws a detent and stops the machine. The 
machine is also stopped should a hole occur in the web. A 
small wheel revolves inside, and another outside the web, im- 
mediately beneath the knitting plane; conduction from one of 
these wheels to the other is prevented by the intervening web, 
unless a hole should occur, when contact immediately takes 
place between these wheels, and the machine is stopped. A 
similar result ensues if a stitch should be dropped, as in such 
event the needle, by falling below the knitting plane, will, in its 
rotation, come into contact with a brass plate placed close below 
the needle-frame, and both needle and plate forming a part of an 
electrical circuit, a bell will be rang when contact takes place. 

The workmanship of these machines cannot be considered 
first-class, and they are all put together in too many pieces. 

The flat frame of Berthelot was driven by a double hand- 
crank in front of the machine. The circular looms of the same 
exhibitor were also driven by hand. The stocking-machines of 
Radiguet and Lecéne were driven at a good speed by a belt 
from the main shaft. 








Tue Iraxtan Postat Service.—The Italian postal service 
now employs 60 steamers. These vessels, besides letters and 
goods, conveyed last year 396,000 passengers. 
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WATER-PIPE BRIDGE, WASHINGTON AQUEDUCT: 200Fr. SPAN. 
GENERAL M. C. MEIGS, ENGINEER, 
‘For Description, see following Page.) 
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WATER-PIPE BRIDGE, WASHI 
AQUEDUCT. 

WE give, on the preceding page, an engraving showing the 
singular “‘ pipe bridge,” over Georgetown Creek, at Washington, 
U.S., and which carries the waters of the Washington Aqueduct 
into the American capital. Quartermaster-General Montgomery 
C. Meigs, the engineer of this work, has furnished us with a 
large number of photographs and original drawings, from which 
we have made our selection, and we shall describe the “ pipe 
bridge” by extracting a portion of a paper read by Mr. Colburn, 
in May 1863, at the Institution of Civil Engineers. 

“In 1858, an aqueduct bridge was erected at Washington 
by Captain Meigs, of the United States Engineers, who used 
for this work two arched ribs formed of water-pipes, through 
which the water flows, the pipes being circular in section, as 
that form encloses the greatest quantity of water with the least 
amount of iron. The span of this bridge is 200 ft., the rise 
being 20 ft.; and the width of the bridge over all is 28 ft. The 

ipes are 4 ft. in diameter inside, and 1} in. thick. They are 
fined with staves of resinous pine, 3 in. thick, to prevent 
the freezing of the water. The pipes are not cast to the 
curve of the arch, but are in straight lengths of about 12 ft., 
with flanged joints, faced in planes parallel to the correspond- 
ing radii of the arch. At the skewbacks, the ends of the 
pipes are faced to large conical bases admitting the water, 
and resting upon the masonry. There is no allowance 
for expansion or contraction. The roadway is of timber, 
supported on spandrils formed of rolled wrought-iron beams 
9 in. deep, and weighing 90 Ib. per yard. The bridge 
was tested with the arched ribs filled with water, and with 
a load of 1251b. per square foot upon the roadway. The 
weight of each arched rib, when filled with water, is about 
160 tons; that of the spandrils of each rib and of one half of the 
roadway is about 30 tons; while the test load was equal to 
about 160 tons on each half of the roadway, making the whole 
weight about 350 tons on each rib. The thrust of one-half ot 
this weight upon each abutment would be about 470 tons, and 
as there are 238} square inches of sectional area of iron in the 
pipes, this would correspond to a strain of about 2 tons per 
square inch. ‘This strain, while it includes that due to the 
weight of the water in the pipes, is exclusive of that due to its 
pressure. The pipes were proved to a pressure of 300 1b. per 
square inch.” 

The pine lining of the pipes has since been removed, as it was 
found that the water never froze, no matter how cold the 
weather, and the bridge was affected to a much greater extent by 
changes of temperature than when the water was allowed to 
flow in contact with the metal of the pipes. 


$$ 


CREOSOTE AS FUEL. 

Wonpens will never cease. Here is ** creosote,” as coal tar 
is elegantly termed, because it happens to contain a certain 
quantity of carbolic acid. The stuff is worth, suy, 20s. a ton. 
Now if Mr. Charles J. Richardson's experiments are to be 
trusted, he has burnt creosote under his “ petroleum ” boiler 
with an evaporation of 18.91 Ib. (or nearly two gallons) of water 
per pound of the fuel consumed. ‘This rate of evaporation is 
twice that from the best coal, and about three times what is 
ordinarily gained. We are as unbelieving as most others, but 
why should not creosote beat coal as fuel? ‘Tuking the pure 
creosote of chemistry, it consists of Coo Hie O,, whereas coul, 
were it atrue chemical compound, and were there a formula for 
it, would be more like C,,H, O,. The creosote contains a 
great proportion of hydrogen, each ton of which gives off three 
times as much heat, nearly, when burnt as a ton of carbon—at 
any rate, hydrogen combines with exactly three times as much 
oxygen in burning. The wits of our gas engineers (some of 
them have used coal-tar tires though, but in a clumsy way) have 
never discovered how to extract the calorific virtues from 
creosote, and they have got rid of it to the railway people, who 
have pickled their sleepers with it, although some of them (and 
they are tremendously sharp fellows at calculating compound 
interest )—some of them, we say, and Mr. Crosley, of the Mid- 
land Railway, is one of them, have found that taking the com- 
pound interest upon the cost « f creosoting, it does not pay in the 
long run. It is better to let the sleepers rot out afew years 
earlier, and to renew them. But we are digressing. We have 
called the stuff “creosote,” because everybody appears to have 
settled the spelling that way. It should really be called 
creasote, from the Greek, Kpeas, flesh; ca a, I preserve. In 
the mean time we shall keep an eye on Mr, Richardson, the 
plucky architeet, who has stuck to the petroleuin or rather 
liquid fuel question like a brick to Portland cement. He is 
about to begin further experiments at Woolwich. The authori- 
ties tried to beat him at first; now they are doing all they can 
to help him. He burns coal tar, shale oil, and all the stinking 
liquid hydro carbons known, along with superheated steam 
and hot air. Z.C 








Tur Roya. Nationau Lirernoat Instrrurton have, last 
week, sent an order to Messrs. Peacock and Buchan, of Suuth- 
ampton, to supply a sufficient quantity of their composition 
paint for 160 liteboats, carriages, and boat-houses, in different 
parts of the kingdom. The yachts and bathing-machines at 
most of the watering-places in the west of England also use this 
composition paint, and trials of it are now being made in three 
of her Majesty’s dockyards and at several coastguard stations. 
We understand that it is now very extensively used in the 
colonies for house purposes, as well as sea stores for ships and 
railway plant. 

Oprssa.—Sir Charles Hartley has been awarded a prize of 
8000 roubles for his plan for the improvement of the harbour of 
Odessa. 

Soutn Yor«sutre.—In the South Yorkshire iron trade, 
continental orders have fallen off, in consequence of the un- 
settled state of political affairs. ‘here is little alteration, how- 
ever, in the home demand. At the steel works there is no lack 
of orders chiefly for railway materials, those manufactured bv 
the Bessemer process being more particularly in request. The 
coal trade is rather dull. 
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ENGINEERING IN PARLIAMENT. 

Tue Railway Guards’ and Passengers’ Communication Bill 
came on for the second reading in the House of Commons on 
Wednesday evening, and the speeches were so excellent, both 
for and against the Bill, that we print them here. Mr. Sheridan 
has, of course, the best of it, for no amount of objection like that 
of Mr. Cave can alter the fact that means of communication 
are, first of all, necessary to safety, and, second, entirely prac- 
ticable. 

Mr. H. B. Sheridan, in moving the second reading of this Bill, 
stated that it was the same measure he had introduced last 
year, and which had been referred to a Select Committee. Its 
object was to established some means of communication between 
passengers in railway trains and the guards in charge of them. 
Already upon most lines there was a communication main- 
tained between the guard and driver of every passenger train by 
means of a rope or wire and a bell, which rings close to the ear of 
the engineer, and what he asked was that similar means of com- 
munication should be extended to travellers. There was no 
provision in the Bill which would enable a passenger to inter- 
fere with the driver, to stop the train, or in any way interfere 
with its motion. All that could be done by a passenger was to 
communicate with the guard, who would see whether there was 
anything materially wrong, such as a carriage off the line or a 
tyre off a wheel, which required that the train should be 
stopped, or whether it might proceed to the next station. He 
could speak to the existence of such a mode of communication 
between passengers and guards on the Continental lines. It 
was kept up all hours of the day and night. He had just re- 
turned from Germany, and from what he had seen there he felt 
satisfied no difficulty whatever would be found in establishing 
a means of communication between guards and passengers on the 
lines of railway in this country. The Bill provided that penalties 
should be inflicted on railway companies in the event of their run- 
ning trains without such means of communication, and on persons 
maliciously or wrongfully interfering with the means of commu- 
nication provided. The Bill required no special mode of communi- 
cation to be adopted; it left the discretion of railway companies 
unfettered in that respect, only the Board of Trade were required 
to ascertain whether the means provided were efficient or not. 
A very efficient mode of communication between guards and 
passengers was already in operation on the South-Eastern Rail- 
way. ‘There was no dearth of invention on the subject; in fact, 
300 or 400 plans had been suggested, the author of each pro- 
fessing to have discovered the best mode of communication. 
[here could be no doubt of the practicability of establishing 
such a communication. What, then, were the objections to its 
adoption? First of all it was said its necessity had not been 
made out. He should consider it an affront to the common 
sense of the House and the country to investigate its necessity. 
The hon. member quoted several extracts from the Railway 
News and other papers upon this point, and referred to the 
number of railway accidents which had occurre!, involving 
much personal injury and great destruction of property, many 
of which might have been prevented if this mode of communi- 
cation between guards and passengers had been provided. The 
gentleman who had acted as secretary to the Select Committee 
of last year had informed him that he had on one occasion been 
in a railway carriage the wheels of which came off one after 
another, letting the body of the carriage down upon the ground, 
and that it was not until the lives of the passengers had been in 
serious jeopardy for some considerable time that they succeeded 
in attracting the attention of the guard. There had been a 
notice in Zhe Times some time ago of a gentleman having his 
head cut off by a post when leaning out of the carriage window 
in endeavouring to attract the attention of the guard. The 
Times of that morning also contained a letter from a gentleman 
who had unsuccessfully tried to communicate with the guard, 
the carriage in which he was being on fire. Thus, there could 
not be disputed that a case of necessity for communication be- 
tween the passengers and the guard had been established. It 
was objected that passengers would be likely to tamper with the 
means of communication without cause, but experience on the 
South-Eastern Railway, where means of communication had 
been adopted, showed that there need be no fear of such a result. 
If any objection was raised to any part of the Bill by either the 
Government or the railway interest, he had no objection to the 
Bill being amended in Committee. The hon. member concluded 
by moving the second reading of the Bill. 

Mr. Cave had no objection to this Bill being read a second 
time on the understanding that he reserved to himself the power 
of opposing it in a future stage, unless the hon. member made 
such alterations as seemed to him to be neeessary. It would 
be unadvisable to pass it in its present shape, since to require 
railways to make the necessary arrangements in three months 
would be requiring them to do what was physically impossible, 
and he shouid object to the Board of Trade or its inspector being 
asked to certify that effectual means had been provided when 
it was doubtful whether effectual means existed. Men 
science and practical mechanical talent had their minds directed 
to this object. It was well known that a really good and 
perfect plan would be taken up and well rewarded; and if the 
House compelled all the railways in the country to adopt at 
heavy expense one of the preseut confessedly imperfect means 
of communication, they would do great mischief by retarding 
and throwing discouragement in the way of something better. 
Many people thought that they should not interfere in these 
matters at all, that they should trust to the heavy penalties 
and loss inflicted on compames in case of accident, and that 
Lord Campbell’s Act was better than any interference with 
the details of management. ‘The truth, as usual, probably 
lay between the two extremes. It was, no doubt, true that 
the accidents happening to railway travellers were immea- 
surably fewer in proportion to those which occurred under 
the old couch system. It was true that more people were 
killed in the London streets than on all the railways in the 
kingdom. It was also true that a very small portion indeed 
of the accidents which did occur would be prevented by 
communication between passengers and guards. But it might 
be said, on the other hand, that the outrages which had 
sometimes been perpetrated in carriages, and which might 





have been prevented if such communication existed, were just 


of 





that class of cases which necessitated interference with the pre- 
liminary arrangements of a journey, because, while they entailed 
great injury on individuals, they caused little or uo loss to the 


company. Then, the question arose whether any effectual 
means had been discovered for carrying into effect the provisions 
of this Bill. An excellent report of Captain Tyler to the Board 
of Trade, made the year before last, went very fully into the 
question, showing the endeavours made in England and on the 
Continent to prevent the helpless isolation of passengers either 
by communication through signals or by the construction of the 
carriages. With regard to the latter point, the ordinary con- 
trivance on the Continent was the outside step. This was evi- 
dently very dangerous, sacrificing, as appeared from Belgian 
accounts, the lives of guards every year in that country, and 
supposed to give facilities for outrage and escape to the perpe- 
trators, as in the case of M. Poinsot in France a year or two 
back. 1t was besides impossible to apply it in England without 
altering the width of carriages or of tunnels and bridges through- 
out the country. He had travelled by railway in most of the 
countries in Europe and in America, but he did not share in the 
condemnation sometimes pronounced on the English carriages, 
The American were suited, no doubt, to the plan of one class 
without distinction. The Austrian were an improvement on the 
American, but almost equally wanting in the privacy demanded 
in this country; and they were excessively cold in winter. 
The Russian carriage, with a passage in the middle, cabins 
on each side, saloons at each end, ‘and other conveniences 
tor a long journey, and with four means of exit, were very 
good, but they were too wide for our gauge, and probably too 
long for our curves. The Swiss, with three classes in one 
carriage, and communication from higher to lower, but not the 
reverse, were also good, and the guard could walk through 
them; but the great objection to all, or almost all, these were 
the dangerous exit at the end. In a crowded carriage, if there 
was a panic, it would be as difficult to get out as in a church or 
theatre. Then came the means of communication by signal. 
The earliest probably was the bell and rope. ‘Travellers hy the 
Great Northern if a little before their time might have seen a 
cord threaded from carriage to carriage iow down under the 
footboard. ‘This rang a bell in the guardvox and the engine. 
He remembered a member of that House telling him that he 
found himself once in a carriage with one other passenger, 
whose conduct, after a time, began to excite bis apprehension ; 
he seemed very uneasy, looked out, listened, stretched out of 
window till his informant thought he was going to throw him- 
self out, and came to the conclusion that he was shut up with a 
madman—which was confirmed in his mind when his fellow- 
traveller, after leaning out further than ever, turned to him and 
said, “* Have you any objection, Sir, to take hold of my leg?” 
But he proceeded to explain that he was an engineer, and that 
from a sound he heard he thought something was wrong with 
the axle, and wished to get at the rope in order to stop the 
train, which, with the assistance of his companion, he did. He 
mentioned this to show that it was evident that such a contri- 
vance could hardly be called effeci ual, especially with regard to 
the use of it by a lady. (Laughter.) Then came the re- 
versed sentrybox of the Great Western, the mirrors of the 
Cette Railway, the bells and whistles of the Dutch and Ger- 
man lines. It was clear that these must often fail in tun- 
nels, in fogs, in the night, and where there was much 
rattle in the train. They were condemned by the French 
Commission in one brief sentence. ‘‘ The sight signals cannot 
be seen, and the sound signals cannot be heard.” The best 
seemed to be the electric signal, used on the South-Western 
and on some of the French railways, which rang bells in 
the guards’ vans and engines, «ind dropped a semaphore to 
the side of the carriage in which the signal was given. But 
as the guard could not on many lines, at least, reach the 
carriages, the only plan was to stop the train, which must 
necessarily be done with great caution on lines like ours, on 
which trains follow each other so rapidly. This safeguard was 
on the lines to which he had referred combined with windows 
between the compartments, to which objection was sometimes 
taken by those who wished to have the security of publicity 
without its inconvenience, which he was afraid must be classed 
with inconsistent advantages at which ali aimed, but which were 
never destined tobe reached. It was absolutely necessary that 
any wanton tampering with these signals should be severely 
punished, but he was not quite sure that this would be suflicient ; 
some fine should be inflicted on causeless alarm, otherwise great 
inconvenience might ensue. He remembered seeing a farce in 
Paris a short time ago, in which a nervous lady was represented 
as finding herself several times during a journey alone with one 
of the other sex. Each of the unhappy men in his turn made 
some polite advances, on which she mmmediately broke the glass, 
aud pressed the spring. The train came to a standstill. The 
guard appeared; she explained her alarm. “ Insufficient cause, 
Madame: cinquante francs, s'il vous plait.” (Laughter.) This 
method of signalling was computed to cost 10/. a mile, and 10 
per cent. on outlay for maintenance. Jt would of course be 
absurd to require that it should be used for trains stopping at 
short intervals. He believed directors would not be unwilling to 
do all they could for the sufety of passengers. lt was certainly to 
their interest to do so, and they themselves generally travelled as 
much if not more than other people ; but when he heard the terms 
in which they were sometimes spoken of in that House, he was in- 
clined to ask, parodying Shylock, ‘* Hath not a director organs, 
senses, passions, hurt by the same means, subject to the same 
accidents as a Christian?” (Laughter) At the same time 
they required, like most other people, a little wholesome pressure, 
and when it was remembered that it was exactly twenty years 
ago, in 1847, that the first circular on this subject was issued 
to the companies, legislation could hardly be called pre- 
cipitate. The Railway Commission would report at the end 
ot the week, and, therefore, he thought that the honourable 
member should put off his committee till the House had had the 
opportunity ot considering how far his Bill could be made to 
square with the recommendations of that report. He had made 
tuese remarks in consequence of the Sill not having been dis- 
cussed at all last session, and on the understanding he had men- 
tioned he would not oppose the second reading of this Bill. 
(Hear.) 
The Bill was then read a second time. 
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DREDGING-MACHINES AT THE PARIS 
EXHIBITION. 

Messrs. THomas WinGate anv Co., of Glasgow, 
exhibit in the English department of the Paris Ex- 
hibition a fine model of dredgers, Nos. 5 and 6, made 
by them for the River Tyne Commissioners from the 
desi sof Mr. John F. Ure. The extensive character 
of the Tyne improvement works has rendered neces- 
sary the use of machines of the most powerful de- 
scription, and the dredgers in question are each 
capable of raising 1000 tons of materials per hour 
from a depth of 35 ft. The huil of each dredger is 
158 ft. long by 39 ft. beam, and 11] ft. 6 in. deep, and 
it is fitted with a pair of inclined oscillating engines of 
55 horse power nominal. There are two sets of 
buckets to each dredger, each set working in an inde- 
pendent well, and these wells being situated a little 
abaft the centre of the length of the vessel, at a dis- 
tance apart equal to about half the beam. The 
bucket-ladders are wrought-iron plate girders, and the 
tackle for raising or lowering the lower end is worked 
by the engines which work the dredging machinery. 
The same engines also drive the windlasses, to which 
the mooring cables are led, as well as four capstans 
provided for the purpose of hauling barges alongside. 

The hulls of the dredgers are, of course, of very 
bluff build; but the vessels are each fitted with twin 
screws, driven by the engines for working the dredging 
machinery, and we are informed that they made very 
good passages during their voyages round from Glas- 
gow to the l'yne, although one of the dredgers made the 
voyage during October, when some very rough weather 
was met with. The model in the Paris Exhibition is 
made to a scale of $ in. to one foot, and it is a working 
one. It is placed in a glass tank, which is to be filled 
with water, a layer of sand being placed at the bottom 
so that the dredger may be shown at work. It is 
expected that it will be started this week. One of the 
sets of buckets consists of thirty-six and the other of 
thirty-five buckets, the difference being made in order 
to show the effects of working with a tight and loose 
chain. With the Joose chain the buckets traverse a 
short distance “horizontally before turning the lower 
tumbler and commencing to ascend, and this ar- 
rangement does for working in sand. The tight chain 
is applicable for working in hard clay or similar firm 
materials into which the buckets have to be as it were 
pulled. 

In the Austrian department is exhibited a model of 
a dredging-machine of 40 horse power nominal, con- 
structed at the Stablimento Tecinco Triestino, to the 
order of the Commission Européenne du Danube, for 
use in the port of Sulina. This dredging-machine, 
which has been in use during the past year, is con- 
structed on a system designed by the Chevalier Joseph 
Mauser, chief inspecting engineer to the Gouvernement 
Central Maritime at ‘Trieste, a system on which a 
number of dredging-machines have been constructed. 
The hull of the vessel is rectangular in cross section, 
and is of timber. It is 123 ft. long by 26 ft. 6 in. 
beam, and 11 ft. 2in. deep, and, as the stern is made 
without any run, it is provided with two rudders, one 
placed close to each side of the stern, one of these 
rudders being available for turning-the vessel in one 
direction, and the other in the other, 

For a portion of its length the hull is divided by a 
channel or well, for the accommodation of the bucket- 
ladders, this well extending from the stern forward, 
and giving the vessel a forked form in plan. On each 
side of this channel is a trussed timber frame, which 
slightly overhangs the stern of the vessel, and which 
rises to a somewhat greater height to carry the upper 
end of the bucket-ladder. The whole machinery of the 
dredger is driven bya single-cylinder side-lever engine 
of 40 horse power, placed with the beam running trans- 
versely near the centre of the vessel. This engine 
gives motion by means of gearing to the square tumbler 
or drum over which the bucket-chain passes at the top 
of its travel, the other tumbler over which the chain 
passes at the bottom of travel being hexagonal. 

The bucket-ladder is of wood, and its end is raised 
and lowered by chain tackle fixed to the overhanging 
ends of the trussed frames already mentioned, the 
chain from this tackle being worked by a drum, which 
is thrown into or out of gear with the engine by means 
of a friction-cone. The movements of the vessel are 
controlled by eight cables, four of these serving to 
govern the forward or backward, and four the lateral 
movements. The windlasses to which these chains 
are led are all driven by the same engine which works 
the bucket-chain, and the gearing is arranged so that, 
when the dredger is at work, the vessel has a forward 
motion properly proportioned to the speed at which 
the buckets are being worked. Either of the wind- 


lasses can, however, be thrown out of gear by means 
of a conical friction-clutch, so that any chain may be 
acted upon separately for the purpose of adjusting the 
position of the seem | 

The buckets are thirty in number, and the capacity 
of each is 0.26 cubic yard. The buckets are dis- 
charged at the rate of fifteen per minute, and they 
raise in actual working 185 cubic yards of material 
per hour, The after end of the bucket-ladder can be 
adjusted to depths of from 1 to 9 metres, or from 
about 34 ft. to 30 ft. below the surface. The cost of 
the machine was 240,000 francs, or about 9600/., 
and the crew consists of an engineer in charge, an 
assistant-engineer or engine-driver, and a stoker for 
managing»the machinery, together with a master, four 
seamen, aud a boy, who have charge of the windlasses 
and the management of the vessel. 

The advantages claimed for this system of dredger 
are principally that its movements are regulated pro- 
portionately to the speed of the buckets, and that, owing 
to the bucket-ladder overhanging the stern, the 
machine can be set to work close up to quay walls 
or between the piers of bridges. Dredgers constructed 
on Chevalier Mauser’s system have been exclusively 
adopted for several ports on the Austrian coast; and 
they have also been employed for dredging in the 
river Don, in southern Russia. The Italian Govern- 
ment, also, have lately purchased a dredger of this de- 
scription for use in the ports and channels of the Adri- 
atic, and the particular dredger of which a model is 
exhibited has, as we have said, been constructed for 
the Commission Européenne du Danube for use in the 
port of Sulina. 








THE PARIS EXHIBITION. 


Durine the last two weeks the progress towards completion of 
this great international display has been most remarkable, and the 
impression is becoming every day more general and decided that 
it must be characterised as a decided success. The great 
engines for the Friedland, constructed at Indret, and for the 
Océan, constructed by Messrs. Schneider and Co., of Creusot, 
which a few days ago were in a very unfinished state, are now 
nearly completed, and we are consequently now able to form a 
tolerably just idea of their configuration and mode of action. 
These engines are both marine engines, intended for French 
men-of-war of the largest class. ‘hey have three cylinders 
arranged horizontally in the manner frequently practised by 
Manudslay, and are constructed with return connecting-rods 
with the crossheads working in guides, ‘The Indret engine is 
in a shed on the side of the Seine, to which access is obtained 
by passing beneath a bridge of Bessemer steel, which carries the 
highway passing down the bank of the river. The Creusot 
engine is situated in a separate building in the grounds in which 
various specimens of the marine, locomotive, and land engines of 
Creusot are exhibited. In all their main features these engines are 
identical. The valves in both‘are worked by meansof cranks formed 
in a shaft which runs across the frames in the line of the valve- 
casings, and the valves are placed upon the upper sides 
of the cylinders. In the Indret engine the crosshead is fixed by 
lugs and keys to asliding-:hoe 3 ft. 2 in. wide, and of an upper 
width of flange of only 6in. wide on each side, making a total 
width of slide of 3 ft. 2 in. for going ahead, but only of 1 ft. for 
going astern. In the Creusot engine the crossheads have guides 
above and below. The Indret engine has part of the boilers at- 
tached. They are common tubular boilers of fair but rather rough 
workmanship, and both sets of engines are very strong. ‘The 
valve-shaft is in each case driven by a spur-wheel gearing, with 
another spur-wheel set on the fore end of the screw-shatt, and 
in which there is a circular groove formed with a rack, in which 
a pinion works, moved by a large brass hand- wheel. By turning 
this wheel the position of the valve relatively with that of the 
engine is changed, and the operation of starting or reversing is 
effected. ‘The arrangement has its advantages, but would be 
improved by the introduction of donkey engines to impart the 
required motion, A pair of donkey-feeding engines is attached to 
the Indret engine, in which the valve of one engine is moved by 
the piston of the other engine. In both of these engines the 
cravk-shaft is formed with a jaw-end, and avother jaw-end 
connects with it by means of a great iron ring, through which 
pins pass, forming a universal joint. ‘The riag is formed of two 
thinner rings screwed together to enable the joint-pins to 
be got in, and detachment more easily effected. The shaft 
immediately succeeding the crank-shaft is formed with similar 
jaw-couplings at both ends. This shaft is 9 or 10 ft. long, and 
outside of the ring a worm-wheel is attached, moved by a worm 
worked by ratchets. ‘The next shaft is about 30 ft. long, and is 
joined to the shaft which carries the serew by means of a 
coupling formed of a double-ended crank with two pins. The 
thrust-bearing is at the fore end of the last length of screw 
shafting, and thisJength has a disc on it encircled by a friction 
brake to prevent the shaft from rotating when being coupled or 
uncoupled. ‘The screw is four-bladed, of brass, and overhung. 
It is formed ‘with a central ball sharpened off towaids the rudder 
to a sugar-loaf point. But this prolongation, being formed of 
thin copper, would be liable to be injured. Brass bushes are 
fixed upon the shaft at the stern ena and stuffing-box. The 
intermediate portion is covered by a copper pipe. 

These two sets of engines are the great engines of the Exhi- 
bition. Messrs. Penn.and Son exhibit, in an adjoining shed, a 
pair of their trunk engines, of admirable workmanship, which 
we have already, engraved. But most of the great English 
makers are conspicuous by their absence, and the great depart- 
ment of marine engines is consequently very imperfectly repre- 
sented in this Exhibition. 

In the department of air engines there are numerous examples. 





Besides Lenoir’s and Hugon’s gas engines, now well known, there 


are two of Ericsson's air engines, blowing fog-horns, and another 
by Mr. Shaw, of Boston, in America. ‘I his last is formed with two 
great plungers moving air-tight through proper stuffing-boxes. 
But the hot air does not gain access to the polished parts of the 
plungers, but acts upon prolongations of them contained in 
rough cylinders, which the prolongations nearly, but do not 
exactly fill, the action resembling in this respect that of a 
plunger working in an unbored water-pump. The coal air- 
entering from the atmosphere through a spindle valve, first 
circulates round the plunger stufting-boxes, and then passes 
through the working valves, which are composed of cylinders, to 
enable them to be kept cool by the air circulating through 
them. The air next passes through a tubular regenerator, 
where it is heated by the hot air escaping from the engine, and 
finally it enters the furnace chamber, which consists of a short 
cylinder of sheet iron lined with fire-brick, like a cupola with 
an internal wall built all round it, an inch or two from the 
lining, leaving an annular space through which the air enters, 
the fire passing through perforations in the internal wall. 
The furnace of course has the same pressure of air within it as 
the engine has, the furnace being, in fact, the air-boiler, and the 
furnace is fed by a hopper, with a double vaive set on top of 
the furnace. In feeding, the lower valve is shut and the upper 
one opened, whereby the hopper may be filled with fuel. ‘The 
upper valve is then shut and the lower one opened, whereby the 
tuel is precipitated into the fire. If petroleum fuel should be 
used, a common pump may be substituted for this hopper 
arrangement. 

In this engine it is plain that the air is first sucked into one 
of the cylinders, from whence it is expressed by the descending 
piston until it finally issues in the furnace. There its volume 
Is increased, though its pressure remains the same, and, by 
virtue of the enlarged volume, power is generated. Mr. Suaw 
says he can, at present, work witha consuinption of fuel of 2 Ib. 
of coal per indicated horse power per hour, and he proposes to 
apply a proper indicator or dynamometer by which the exact 
performance may be shown. 

In connexion with air-engines one ingenious variety of this 
kind of apparatus is shown in the Prussian department, in the 
shape of a single acting gas-engine of long stroke, in which the 
inconvenience of a high temperature and of great extremes ot 
pressure are proposed to be prevented by allowing the air to 
expand without in any way resisting the expansion, and then 
obtaining the power by the subsequent contraction, The same 
inventor exhibits a grate for a furnace. ‘The fire bars are made 
to constitute three several shelves set one above the other, the 
portions nearest the door in each being formed of dead plate, on 
which the coal is pushed forward. Each layer of coal thus 
forms a great coal torch, which is only ignited at its further 
end, while in the other parts the gases will be gradually ex- 
pelied by distillation, and passing through the incandescent fuel 
will be burned. ‘The ignited ends of the torches, under this 
arrangement, form an incandescent surface of fire, and by this 
arrangement it is expected smoke will be wholly prevented. 








STEAM PUMPING-ENGINES: TYNE 
COAL COMPANY. 

WE give, on the following page and on page 354, engravings 
of a pair of unusually large direct-acting, or Bull pumping-en- 
gines, lately made by the Lilleshall Company, in Shropshire, for 
the ‘Tyne Iron and Coal Company. ‘The ilustrations explain 
themselves very well, and it is necessary to add only the follow- 
ing particulars; 

The cylinders are 106 in. in diameter, and admit of a clear 
stroke of 14 ft.; they rest upon massive cast-iron bases, firmly 
bolted together, and are also further braced at the top, thus 
materially contributing to the strength ef the double and trussed 
girders which span the pit, and upon which the whole of the en- 
gine rests. The piston-rod is 11 in. in diameter, and passes 
through a stuffing-box in the base. The end fitting into the 
piston is conical (the largest diameter being at the top side of 
the piston), and is retained by screws and nuts; the other end 
fits into a wrought-iron crosshead, to which it is secured by a 
deep nut on the underside. Each end of the crosshead slides in 
a strong cast-iron guide. Equidistant from the centre two 
strong wood rods, which run the whole depth of the pit, are 
suspended from, and secured to, the crosshead by iron straps. 
The pumps are arranged between these rods, and are therefore 
central, which is important for the steady working of large 
pumps. ‘There is also fixed to the crosshead a projecting arm of 
cast iron, in which are fitted a pair of brasses, which slide 
up and down a vertical shaft with a spiral groove. This shaft, 
either in the ascent or descent, makes two-thirds of a revolution ; 
this is communicated to the shaft on which the discs are keyed, 
and so one valve is closed and the other released. The steam 
valve is governed by a water cataract. The condensers are of 
large capacity, and the arrangement of the valves is such as to 
dispense with the necessity of an air-pump. The engines are 
single-acting. Steam at 40 |b. pressure enters under the piston, 
and when the stroke is finished, the exhaust valve opens and 
allows the steam tw flow to the top side of the piston, which is 
then in equilibrum, and which descends to the bottom, when the 
steam again enters under the piston, the injection valve opens, 
the steam from the top side is condensed, and a vacuuin is 
formed which assists in the up stroke. 

Over each cylinder powertul capstan shears are fixed, which 
are composed partly of wood and partly of wrought iron, and 
are so arranged that the rope can be applied to each side of the 
pit. The ropes are worked by means of acrab engine and drums. 
Both sides of the pit are free from obstruction; the pumps and 
cisterns come within the space covered by the cylinders. 


Tue PaLAce or Justice.—The House of Commons has 
this week voted 402,000/, towards the purchase of site, &c., for 
the new law courts. 

Our Exrorts.—The Board of Trade returns for March have 
been issued. Owing chiefly to the fall in prices in cotton goods, 
the declared value is 134 per cent. below the exceptionally large 
total for March, 1866, but there is an increase of 10 per cent. 
over that for March, 1865. ‘Lhe exports of iron manufactures 





are 5 per cent. below those of March, 186. 
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PUMPING-ENGINES FOR THE TYNE COAL COMPANY, 106 In. CYLINDERS, 14 Fr. STROKE. 


CONSTRUCTED BY THE LILLESHALL COMPANY, SHROPSHIRE. 
(For Description, see preceding Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.M.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau dENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINKERING, 
of whom also the Nouveau PoRTEFEUILLE DE L’INGENIEUR 
pDEs CHEMINS DE FER may be obtained, price 91. 


MEETINGS NEXT WEEK. 

Tue Institution or Civi Enoinrers.—T7uesday, May 7th, at 
8pm. On Optical Apparatus used in Lighthouses.” By James T, 
Chance, M.A. 

Society or Encingers.— Monday, May 6th, at 7} p.m. On “ Water- 
Tube Boilers.” By Vaughan Pendred. 

Civic anypd MrcnanicaL Encineers’ Society.— Wednesday, May 
8th, at 8pm. On“ Retaining Walls.” By F. £. Cooper. 


The extraordinary success of ENGINEERING, which, at its 
commencement, took the leading position, as it has now attained 
the greatest circulation, among the various journals of its own 
and of a higher price, devoted to Engineering and Mechanical 
Science, has provoked not only the rivalry, but the envy of older 
but less successful publications. The Publisher now learns, 
upon good authority, what had fur some time been hinted to 
him in various quarters, that an organised attempt has been 
made to destroy confidence in ENGINEERING as an advertis- 
ing medium, and thus to deprive it of that source of support, by 
privately and falsely representing that it has but a small and 
stationary circulation, that the means for carrying it on are ex- 
hausted, that a large proportion of the advertisements which 
now appear on its advertising pages are printed without 
authority, and are thus unpaid for, &c., &e. When this Journal 
first appeared, some of the gentlemen upon its staff were told by 
rival publishers that it “could not live beyond six weeks,” and 
a few weeks after it appeared a printed circular was widely dis- 
tributed, directly insinuating that its circulation was “ utterly 
insignificant.” 

The Publisher of ENGINEERING has been content, without 
needless boasting, to allow its readers and the public to judge, 
from its own contents, what its position must be, and of the 
general estimation in which it is held. He need hardly observe, 
that a Journal conducted as this has always been becomes a 
necessity to the members of the Engineering profession, and 
as such commands a large circulation, and enjoys a corre- 
sponding influence. But when, by private misrepresentation, 
advertisers are led to believe that its superiority is only main- 
tained at great sacrifices, and that it must therefore fail from 
exhaustion, the amount of its deserved revenue from advertisin 
may be greatly curtailed. ‘The Proprietor of ENGINEERING 
has given formal warning to those who are responsible for these 
false statements, that he will, wherever full evidence can be 
obtained, proceed upon them at law; and those to whom they 
have been made will but perform an act of simple justice in 
acquainting Mr. Gilbert with the facts of such misrepresenta- 
tion. It is unnecessary here to further refer to them, still less 
to answer them in detail, inasmuch as they are each utterly and 
intentionally false; the real facts being so notoriously to the 
contrary, that no possible misapprehension can explain, still less 
justify them. 
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ENGLISH ENGINEERING. 

Tey were clever fellows, the cathedral architects 
of the middle ages, and the engineers—whether 
soldiers or monks—of the old Norman castles and our 
grand old abbeys. Their cleverness, much the same 
as with their degenerate successors, consisted partly 
in knowing how to get on; and, then as now, there 
were some who could not even manage this. They 
had no parliamentary practice that we know of, pro- 
tresional, fees were nothing to speak of, and their 
offices—for they must have had dens of some kind 
wherein to scale their plans and daub their chiaro- 
oscuros (and we are not speaking of holy offices)—pro- 
bably contained no great number of pupils at heavy 
premiums. But the Holy Virgin was always liberal to 
those who were properly introduced by the bishops, 


&}a good 





and even the monk-engineer, and sometimes the fight- 
ing engineer, made a = thing of it. These old boys 
were no doubt the fathers of our profession. Not 
merely that they knew how to choose stone, and to 
hew it, and bond it, and cement it; not only that they 
knew, too, how to pick their men and to keep them to 
their work, and this when the luxuries of rapid com- 
munication, contracts, competition, and trades unions 
were unknown ; but the medieval engineers were men 
of grand ideas, and, could they live now, we should 
recognise them as gentlemen, crotchety perhaps, but 
gentlemen nevertheless. True, there were among them 
those who had seen Rome, fallen, yet, grand in its 
we compre 4 ruins—the Coliseum, the Forum, ‘Trajan’s 
noble shaft, the shattered temples upon the seven hills, 
the Aqua Julize—all indeed that remained, six hundred 
years ago, of that proud sepulchre of Latin greatness. 
But the arts were dead, and we might as well say that 
our own men of Great George-street have found their 
examples in the engineering of the pyramids, and of 
Memphis and of Thebes, as that the engineers (for all 
really great architects are of us) of Salisbury, of 
Durham, and of York, and those of Kenilworth and 
of Carisbrooke, found theirs in Rome. It was eight 
hundred years, speaking roundly, after Attila, that 
historic “scourge of God,” and the Gothic, Vandal, 
and Herulian cut-throats who followed him later— 
Alaric, Genseric, Odoacer, and their infernal crews— 
had crushed the mistress of the world into dust, before 


even Salisbury’s soaring spire pierced the 7 Eight 
hundred years! It is no longer, uuless by a few 


months, since Harold was thrashed at Hastings, and 
William the Norman came up to London on horse- 
back, the South-Eastern Railway not having then been 
opened for traffic, and there being, indeed, nothing on 
wheels to be had. 

The early English engineers made thorough work of 
it, and we owe to their example—and what a tremen- 
dous force example is!—our own solid style of building, 
or what was so until within the last few years, before 
we had taken to contractors’ lines, and possibly some 
other works which will not bear the strictest investi- 
gation. Butter the present race of English engineers 
we will not; but, take them in the lot, they like good 
sound jobs—and we here intend the better and honest 
meaning of the word “job.” Their works are not like 
the defences of Ismail : 

Whether it was their engineer’s stupidity, 

Their haste or waste, I neither know nor care, 
Or some contractor’s personai cupidity, 

Saving his soul by cheating in the ware 
Of homicide. But there was no solidity 

In the new batteries constructed there. 


Modern engineering has become grand by the genius 
of invention, and we claim nearly all this invention as 
eye or let us fall back upon that safe but well- 
nigh scouted geographical adjective, British—which, 
north of the Tweed, we believe, however, means Scotch 
—beg pardon, Scottish, and Scottish only. Not that 
we, nor our Scottish brethren either, invented stone 
bridges, nor artificial harbours and docks, nor roads, 
c , aqueducts, and sewers; but we have invented 
eal else that has made all these works as 
common among us as dykes and windmills in Holland, 
or temples to the holy lady and the saints at Rome. 
We have found out a few things in steam-engines, in rail- 
ways (we are not speaking here from any personal ex- 
perience as Chatham and Dover share or debenture 
holders), in steam-ships, in telegraphs, both over land 
and under the sea, and in gas-lighting. We have 
taught the rest of the world nearly all that is known 
of power spinning and weaving, of casting steel, of 
puddling and rolling iron, of working in metals and in 
wood by machinery (all the engineer’s tools that the 
reader can think of), of stereotyping and steam-print- 
ing, of boiling sugar in the vacuum pan, of the chief 
chemical manufactures, of the hot blast, and of calico 
printing, and we have been the first to make nine- 
tenths of all the practical applications that have ever 
been made of—let us have an original expression here 
—that mighty agent! yes, that mighty agent, steam, 
to the thousand purposes for which water now boils 
under high pressure all over the world. Yes, we have 
the Americans in our eye, all the while, and we stick 
to it, nine-tenths ; and if they say a word, we will make 
it ten-tenths, and perhaps eleven or twelve. 

But engineering is ennobled only by continued in- 
vention or by the graces of art. We know what a 
rattling of dry bones and quaking of office-walls there 
will be in the noble thoroughfare which leads from 
New Palace-yard to Storey’s-gate (it is marked Thiev- 
ing-lane in the maps, éemp. Henry VIIL., but is now, 
out, of compliment to the house of Hanover, named 
Great George-street) when these awful words shall have 
reached there, to wit, that a great deal of the West- 


j good,” said this modern 





minsteric engineering is ignoble contracting, jockeying, 
and politinaring and is not a bit sere pechotaall 
than the transactions of the Stock Exchange, which is 
as far towards Hounsditch as we care to go, or even 
refer to. So long as money is the end of engineering, 
and (just supposing such a thing to be possible) money 
is the great goal of the select body of masculine gen- 
tlemen, and laziness the great object of the feminine 
gentlemen, who practise it, so long will engineers fail 
to hold the position which their special administra- 
tion of at least some parts of Nature’s grand code of 
laws should deserve. 

The chief stimulus to this contracting and trading 
spirit is the present system of parliamentary inquiry 
into the merits or otherwise of proposed works. Let 
the world suppose that the great engineer, or even the 
yao engineer, is famous for his John o’Groat’s and 

izard Railway, or his high-level bridge between 
Hampstead Heath and the Surrey hills. The world, as 
usual, mistakes. It is because the great or the push- 
ing gentleman has carried a bill through committee in 
both Houses of Parliament. That is the true test of 
greatness. The trifling works which we have imagined 
go for nothing. The engineer gets his bill, and the 
Stock Exchange and Lombard-street, and, with those 
great abodes of finance, the world, the whole universe 
pen we should say, bows downto him. If Par- 
iament, which is for ever uneasy to be delivered of 
Acts, would allow no more bills, the engineer would 
remain for ever great; for the greatness of swearing 
through one bill, tickling the tails of the opposition, 
and delighting the committees, is now but temporary, 
and must be followed up by bill upon bill, until, like 
the great Bill of Portland, the high headland of success 
cau break every stormy sea of opposition, towering for 
ever in its pride, and delighting all wio behold it, save 
the unhappy wretch who, by sailing out of his course 
or by the chances of storm, is dashed against it. 

No; we must have continued invention, wherein, 
and not in copying, and in drawing plans, and writing 
specifications, and negotiating contracts—necessary ag 
all these things are, and no word which we have here 
written must be taken to hint that they are unworthy 
tasks, for they are not—wherein (we repeat, to catch 
breath in so long a sentence) ‘the engineer has his 
pledge of immortality. If we cannot have invention, 
et us at least have taste. If may be after the reign oi 
Victoria the Blessed, in that of King Albert Edward 
or King Victcr, when the abominations which so many 
of our engineers are now practising in their open 
avowed contempt of all that is artistic and beautiful, 
will be cut down, much as Louis Napoleon or his 
excavating officer, Hausseman, would cut down such 
ugly eyesores, did they now exist in Paris, and at the 
same time cut through a whole gwartier of that de- 
lightful but sinful capital. No, we wont put all the 
blame upon the backs of the engineers, though. We 
know one who laid out a fine arch over a street near 
Shoreditch, and was compelled by Bumbledom and 
Beadledom to stick in a girder in its stead. “Very 
ichael Angelo; “let it bea 
girder, a parallel girder, or, worse, hog-backed, and let 
it be coal-tarred !” ' Coal-tarred we believe it was, and 
it would have been a fitting distinction for the worthy 
vestrymen had they been tarred also with the same 
brush. 

A higher school of engineering art. must come 
partly with the spread of better taste among the 
public, and, for the rest, from a better system of en- 
gineering instruction. The present system of pupil- 
age has a deadening influence upon every lofty aspira- 
tion, unless the ambition to build up a “ handsome 
practice” (we believe, “ fat business” is too blunt a 
term) be a lofty aspiration. Precious few of the 
sucking engineers who are now happily established in 
“berths” need, however, trouble themselves with 
visions of any such future bliss, but may smoke their 
cigars, and write confidential notes over their tracings, 
and look forward to their thirty shillings a week, or, 
great luck, a job abroad, to be away ten years, and 
come back, unknown and uncared for, to begin again, 
almost at the beginning. Poor fellows! where they 
have nothing else to fall back upon, we pity then— 
really and truly pity them. Would that there were 
schools, genuine schools, where earnest, patient, and, 
if we can make ourselves understood by saying so, 
insinuating instructors would, as such instructors only 
can, bring their pupils to fall in love with their 
studies. An engineer, in practice, is unfiited by cir- 
cumstances, if not by nature, for imparting instruction. 
His work is hard—hardening too—and the most he 
can do is commonly to advise his dear charges to “ kee 
“ their eyes open, and pick up what they can.” In suc 
schools, and with the understanding that a residence 
in them should be a necessary qualification for practice, 
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we should see cultivated a higher growth of engineer- 
ing thought, which, exercised with higher aims upon 
current practice, would give us, possibly, a new and 
worthier race of English engineers. Z. 


AN ABUSE OF THE PRESS. 

We lately protested against the unauthorised and 
scandalous publication, in a contemporary, of a private 
and confidential document—plainly marked as such— 
involving the honour of a member, if not two members, 
of council of the Institution of Civil Engineers. The 
document had been issued, from a private source, to 
certain members of the Institution, The journal com- 
mitting the offence had announced, with much adver- 
tisement, that Mr. Robert Mallet, also a member of 
the Institution, was a regular contributor to its co- 
lumns, and he, being thus caught in bad company, was 
naturally suspected of having aided in this unpardon- 
able breach of confidence. The least that his friends 
could say was that, until he repudiated all share in so 
unworthy a transaction, he stood in a false position, 
and we did not hesitate to say that “ we presumed he 
* would lose no time in clearing himself of all sus- 
 picion of so gross a breach of confidence.” This, at 
least, was mild enough, and gave Mr. Mallet an oppor- 
tunity, without which it would have been perhaps a 
little awkward for him to disavow the offence commit- 
ted, by a brother quill, in the portly receptacle of his 
own literary labours. 

Mr. Mallet has accordingly cleared himself of all part 
and lot in the matter, and he will long have cause to 
congratulate himself upon his expedition in doing so. 
But, by a slight Hibernian substitution of terms, he de- 
signates the “suspicion” from which we trusted he 
would clear, as he has cleared, himself, as “ a ground- 
“less and gratuitous accusation,” and again as a 
“calumny,” whereas it was neither the one nor the 
other. What must be the offence itself, actually com- 
mitted too, of which it is a ‘‘ groundless and gratuitous 








** accusation,” and, again, a “ calumny ” to even “sus- 
“pect” Mr. Mallet? How harmlessly falls the prattling 
thunder, the Titanic rapping and tapping, of his virtuous 
passion upon ourselves, when we know what a depth of 
condemnation he assigns to the journal of which he is, 
just now, the special representative, for having done 
that of which every respectable journalist would in- 


deed be ashamed ! 

Mr. Mallet even suffers his excitement to run away 
with him, and wanders off upon irrelevant subjects. He 
adds, ‘‘ 1 cannot suppress my contempt ” for our “ pro- 
* testation for the privileges of the Institution of Civil 
“ Engineers.” We have entered no protest respecting 
them, nor have they, to our knowledge, ever been called 
in question. The private and confidential document 
violated by the journal with which Mr. Mallet is con- 
nected was no property of the Institution, and the 
breach of individual confidence in its publication was 
no breach of their privileges. So excited does Mr. 
Mallet become upon this altogether irrelevant ques- 
tion of privilege, that he professes to ‘‘ happen to 
know ” that which, being untrue, he cannot know, 
viz., that the conductor of Encinererine “has been re- 
“ cently pulled up for unauthorised notices in his paper 
*‘ of some of the proceedings ” of the Institution. If 
Mr. Colburn knows what is meant by being “pulled 
up,” or if, indeed, it means anything, he can assure his 
readers, as well as Mr. Mallet, that this is the first he 
has ever heard of it. There is but a very small mino- 
rity in the Institution who do not look upon the pre- 
tence of freemasonry secrecy, as to the ordinary pro- 
ceedings there, as a good joke, never to be seriously 
urged as a bar to communication, especially where 
eminent public men (non-members) are invited to 
come there and contribute their knowledge to the 
discussions. We have been somewhat scrupulous 
in respect of publication of the discussions, but if 
the monkish rule of inviolable secrecy were attempted 
to be enforced, we would address ourselves to the 
pleasant task of its strangulation and burial, by ap- 
pealing, until all the members heard us and were 
convinced, to their good sense for the immediate aboli- 
tion of so needless and so injurious a rule, levelled 
not against the verbal communication of members with 
the outer barbarians, but against the press alone. If 
the members in their debates say that of which they or 
the Institution as a whole are ashamed, they had better 
learn not to say it. In any case Mr. Mallet may com- 
fort himself with the assurance that his “ good autho- 
rity” has been hoaxing him, and that he has been sold 
at a great discount. 

An anonymous member of the Institution—the very 
one, no doubt, who having been entrusted with a pri- 
vate and confidential document, involving not merely 
questions of etiquette or privilege, but the gravest 


, be produced upon occasion. 





questions of moral life and death, ran off to procure 
its publication in a scandalous sheet-—comes to the res- 
cue with his hurtful support. The confidential com- 
munication which, as we have all along insisted, ought 
never to have been published to the world, contains, 
we are now told, ‘* most libellous and offensive charges” 
against certain individuals. Now, we have never 
formed or sought a legal opinion upon the contents of 
the document in question, and have contented ourselves 
with saying that it ought never to have been made pub- 
lic; but if it contained really “libellous azd offensive 
“ charges ” (as if libellous charges could be inoffensive), 
we should have supposed this an additional reason 
for not publishing it, leaving its author to answer at 
law for his libels, if not for his “ offensive charges.” 
If the contents are indeed libellous, then has the jour- 
nal which has so unjustifiably broken the seal of con- 
fidence committed a breach, not only of decency, but 
of the law, and we trust it will not be permitted to 
escape the full penalty. It is not the first time, how- 
ever, that gross libels, in the opinion of Queen’s 
counsel at least, have appeared in its pages. 

This anonymous member, blazing like his cometiec 
brother, Mr. Mallet, in a path of vast eccentricity, 
concludes that our deprecation of the publication of a 
private and confidential paper war made in the interest 
of the author of the communication alone. We need 
not mention his name to say that he is represented as 
being a frequent contributor to, if not a proprietor of, 
EnGrneertwG. The gentleman referred to has never 
written but two communications of any kind for pub- 
lication in this journal; these were about a year ago, 
and were signed with his own name, and were upon 
the purely professional subject of ‘ Steel in Compres- 
sion :” and he is as much a proprietor of this journal 
as is the Tycoon of Japan. It is a curious fact that, 
although the name of the sole proprietor of ENGINEER- 
ING is registered according to law, and upon a solemn 
declaration, at Somerset House, its ownership has been 
variously ascribed, first to a firm of manufacturing 
engineers, next to the leading newsagents in the king- 
dom, again to a certain railway company, now to a 
successful inventor, then to a joint-stock company, 
again to a select party of professional gentlemen, still 
again to capitalists in the city, and, last of all, to a 
gentlemen who, like all the others in question, has no 
earthly connexion with it. The name of the real pro- 
prietor is meanwhile registered at Somerset House ; it 
is, as is well known, the same as appears weekly upon 
the front outer page of the paper itself, and no partner, 
shareholder, mortgagee, trustee, creditor, or other party 
stands between him and such property as there may be 
in the right to print his own honest thoughts at his 
own expense, taking his chance that others will buy 
and, still better, read and adopt them. Our anonymous 
and, no doubt, erring member of the Institution has 
several questions to ask, and which we would be ready 
to answer, did the answers depend alone upon our ability 
to do so. He wishes to know who wrote that telling 
letter of “ Detector’s,” which so fearlessly chastised the 
disposition to whisper away reputation and character, 
and which so lashed the man who, instead of making 
a damaging statement first where it ought to have 
been made, if at all, chose to bring it at once before 
a large and, we may say, public body, none of whom 
could have been prepared to act upon it, and who 
necessarily referred it back to its proper tribunal, re- 
fusing even to hear the particulars. ‘‘ Detector’s” 
letter, severe and, we believe, not unjustly severe, as it 
was, was written by one whose name is well known and 
respected; but it was not written either bythe conductor 
of this journal, nor by any of its imaginary proprietors, 
least of all by the gentleman upon whom such needless 
suspicion is thrown. The manuscript original, in a 
well-known hand, is still preserved, and could easily 
And whatever it was, it 
was the honest expression of the thought of an honest 
man, and was not comparable with the scandalous publi- 
cation, in an unworthy press, of a document marked, as 
plainly as pen and ink could mark it, “ private and 
confidential ”—words which, however much the reader 
may differ from the contents of the communication thus 
protected, he never, if a gentleman of the least pre- 
tensions to the title, would dream of violating. 


CIVIL ENGINEERING AT THE PARIS 
EXHIBITION. 

Tue information to be derived from an inspection of 
the civil engineering department of the Paris Exhibi- 
tion is, in our opinion, rather negative in its nature. 
Possibly this will be a satisfactory state of affairs to a 
large proportion of professional visitors, who will be 
content with a rapid glance at the exhibits, sufficient 
to assure themselves that they are well “ posted up” 





in their spécialité, and most assuredly the necessity of 
additional labour on that score will not be suggested 
by anything to be seen in the civil engineering de- 
partment of the ’67 Exhibition. As no one would be 
prepared to assert that the civil engineer is at the pre- 
sent time really justified in resting on his oars, satisfied 
with what has already been achieved, the only conclu- 
sion we can arrive at is that the display in this section 
most inadequately realises its professed aim. This is 
rather to be regretted, since another opportunity has 
been lost of saving a portion of the immense amount 
cf labour which is constantly being thrown away in 
consequence of many men simultaneously working at 
the same problem. 

The most insignificant and absurdly false represen- 
tation of all is that of our own country. Had a tithe 
of the energy shown by an average exhibitor, influenced 
by prospective commercial advantage, been displayed 
by our engineers, uninfluenced by such considerations, 
the materials for the most imposing display of all 
would easily have been forthcoming. We would ask, 
would not a selection of the many noble designs for 
high-level bridges of great span, and viaducts, by 
Fowler, Hawkshaw, Barlow, Page, Ordish, and a host 
of other engineers, have been at least as suggestive as 
the eleganz decorated arched bridge of M. Martin in 
the French department, or the bold and striking de- 
signs for bridges on the ‘“‘ Ruppert system,” across the 
Bosphorus and across a mountain ravine, exhibited 
in the Austrian department? Again, the system of 
underground railways developed by Mr. Fowler is a 
new branch of engineering, which has excited the 
liveliest interest in all parts of the world; and even 
supposing the large model of the metropolis, con- 
structed tor the exhibition of the system in the com- 
mittee-rooms of the Houses of Parliament, could not 
have been pressed into the service, a series of plans 
would have been very interesting and acceptable. If, 
however, we attempted to enumerate what might have 
been in the Exhibition, our task would be a long one; 
we shall have little trouble, on the other hand, in call- 
ing attention to what zs there. 

In the French department we observed a model of 
a lofty and very light pier for a viaduct on the “ Ligne 
de Montpellier & Rodes,” constructed entirely of 
wrought iron, the section of the supporting columns 
and the bracing members being somewhat similar to 
that which would be obtained by rivetting a couple of 
“ Barlow” rails together at the flanges. A large 
model of an ugly semicircular brick arch bridge, 
slightly on the skew, the brickwork, however, being 
turned in square courses, and the different lengths set 
back in the manner adopted in some of the earlier 
skew bridges in this country when the difficulties of 
execution were emggented, the spandrils also not 
being solid walls parallel with the face, but a series of 
piers and arches square to it, suggesting an uncom- 
fortable tendency of slipping bodily down, might just 
as well have been omitted from the Exhibition, as we 
are not particularly anxious to see another erected of 
the same type. 

A complete model and some short sections of the 
actual toy and bottom member of a bridge on Schwed- 
ler’s system, which is pretty extensively adopted in 
Germany, are also exhibited. In appearance this 
system has nothing to recommend it, as it is an ugly 
mean between a parallel trussed girder, with vertical 
struts and diagonal ties, and a bowstring girder. 
Again, any advantage it may possess on the score of 
economy must be owing to the greater facility with 
which the section of metal may be proportioned to the 
strain in this system as compared with either the 
simple truss or bowstring girders, since no theoretical 
advantage can be claimed by it. Now, first, concern- 
ing the peculiar outline of the truss: the one ex- 
hibited consists of ten bays; for the distance of the 
four centre ones the girder is of parallel depth; and 
for the remainder of the length, the top member curves 
downwards in the manner of a bowstring girder, the 
depths at corresponding points, however, “— pro- 
portionally considerably greater. The struts are verti- 
cal throughout, and only one diagonal is inserted in 
each bay, with the exception of the two centre ones, 
which are cross-braced. 

It appears to us there may possibly be a trifling 
advantage in this form over the ordinary segmen- 
tal bowstring type, for the following reasons :—In 
an ordinary bowstring girder the-section of the arched 
rib, which it is convenient to make uniform throughout, 
is regulated by the maximum strain occurring at the 
springing ; in the present model, owing to the increased 
depth towards the ends, the maximum strain will be 
the smaller amount occurring at the centre of the span. 
Again, as the depth of the truss in the present instance 
is sufficient to include, in all cases, the various curves 
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of equilibrium due to the shifting positions of the 
rolling, load, the usual counterbracing of the bow- 
string girder may be dispensed with, although, of 
course, at the expense of certain additional strength in 
those diagonals which are retained. The other pecu- 
liarity of the system is the section of the top and 
bottom members, the advantage of which is not easily 
apparent. Instead of the ordinary girder or box 
section, those members are composed of four distinct 
sections, each consisting of four angle irons rivetted 
together, sometimes with a plate web and sometimes 
with packing strips merely; one set of horizontal 
bracing bars Sinemn the two pairs of these small angle 
iron girders completes the member as substituted for 
the ordinary sections. ‘There is nothing special in the 
arrangement of the platform girders, the main cross 
girders at each vertical are of the plate-web construc- 
tion, and the light longitudinal girders under each rail 
are lattice. 

The Ruppert system already alluded to is a combi- 
nation of the arch and suspension constructions, which 
may be tolerably well realised by imagining an arched 
rib to spring from the piers of a suspension bridge, 
at or a little below the level of the platform, with 
bracing inserted between the arched rib and the 
chains. For a single-span bridge we are at a loss 
to see the advantage of this compound structure over 
either of its component systems, since, both theoretically 
and practically very nearly the same amount of metal 
would be required in each. The design for a bridge 
850 ft. span, across a ravine in the Balkan Chain, of 
which the estimated weight is 2767 tons, is of this 
class of construction. In the instance of a viaduct, 
however, where, in consequence of the impossibility of 
obtaining abutment for an arched or anchorage for a sus- 
pension bridge, neither of those systems could be 
applied. The Ruppert type offers an apparent advan- 
tage of considerable amount, since the advantages of 
the component systems may be retained, notwithstand- 
ing the lateral instability of the abutments, by the 
simple expedient of stopping the side spans at the 
points of intersection of the arched ribs and chains, 
and connecting those members firmly together. As 
the thrusts of the arch and chain will thus neutralise 
one another, the pressure on the piers will be down- 
wards only. In point of fact, however, in such an 
instance this system is merely a disguised continuous 
girder, and the question is, whether this is the most 
economical form for such a girder. We believe it is 
not. The design for the bridge across the Bosphorus, 
the centre span of which is 676ft., the side spans 
533 ft., and the weight of iron in the superstructure 
and piers 3493 tons and 6298 tons respectively, is 
sufficiently handsome to make us regret that such is 
the case. 

The Bessemer steel arch bridge, erected in the Ex- 
hibition grounds, under the Quai d’Orsay, would, 
owing to the shallowness of the arched ribs and the 
lightness of the ironwork generally, be likely enough 
to strike a casual observer as deficient in strength ; 
but a careful inspection of the general details, and of 
the complete system of bracing, both horizontal and 
vertical, as well as in the spandrils of the arches, could 
hardly fail to satisfy any one that the actual security 
of this bridge is greater than that of many incomparably 
heavier-looking ones nearer home, such as the Rich- 
mond Railway bridge and others of that class. 

Amongst the remaining exhibits in the grounds, we 
may mention the model of the Suez Canal, and the 
huge wrought-iron lighthouse—a solid and not un- 
graceful structure. On the whole, however, we must 
still insist that civil engineering is but poorly repre- 
sented at this the greatest and possibly the last of In- 
ternational Exhibitions. 








BESSEMER STEEL FOR BRIDGES. 

One of our contemporaries has astonished the 
French engineers and professional visitors to the Paris 
Exhibition by the statement that the Bessemer steel 
bridgeconstructed by M. H. Joret, of Paris,on the Quay 
d’Orsay, near the Champ de Mars, had sunk “at 
‘least three inches in the centre.” It will be interest- 
ing to our readers to know something more about this 
bridge, which is the first Bessemer steel bridge made 
in France, and, we believe, the first bridge in the 
world where Bessemer steel is used both in tension 
and in compression in the form of an arch, constructed 
by steel plates, angle steel, and steel rivets. The span 
is 82 ft., or 25'tetres. First of all we must contradict 
the statement that this bridge has sunk in the centre, 
which is entirely void of foundation, and can have 
arisen only from an optical illusion, well known to 
architects, which makes a straight line carried horizon- 
tally as a tangent to an arch appear hollow or “sunk in 





the centre.” After the most careful inquiries, both on 
the spot, and at the office of M. H. Joret, the constructor 
of this bridge, we have ascertained that it was duly 
tested before being opened for traffic with a load of 
500 kil. on the square metre, or 10241b. per square 
foot of its surface, under which test the deflections 
were carefully measured, aud were within the limits 
given by the calculation. A further test has been 
made by two wagons loaded with 12 tons on one pair 
of whee and drawn by five horses each, these being 
drawn forward and backward, the deflections being 
at the same time measured by means of thirty gauges 
placed at different points under the bridge. The mean 
deflection under this load never exceeded 7 millimetres, 
or hardly more than } in., leaving no measurable per- 
manent set, and the bridge was opened by the Govern- 
ment authorities to public traffic “without reserve,” 
i.e., the bridge has been proved strong enough to carry 
any load which ordinary road traffic can bring to bear 
upon it. The traffic has never since been restricted 
or stopped, and no signs of weakness have shown 
ielsiaoas. The bridge is fixed in its place temporarily 
only, as ithas been constructed for another place, to which 
it will be removed after the close of the Exhibition, and 
it is therefore put together in all its principal joints with 
screw bolts, which will afterwards be replaced by 
rivets when the bridge shall be erected at the point of 
its ultimate destination. The construction is on the 
patent principle of M. H. Joret, of Paris, one of the 
contractors for the Exhibition building. Its peculiarity 
consists in the mode of connecting the oe 4 and the 
straight girders which carry the roadway by means 
of lattice-work rivetted to prolongations of the 
central web in each of the two parts, as shown in 

the sketch representing the section of the 

arch and the straight girder above each, 

formed of angle-irons, and having a pro- 
jecting plate in the centre to which the 
attice bracing is rivetted at the points 
shown by the arrow. The lattice-work 
and the superposed structure are made of 
iron, since the sections of these parts 
are already sufficiently reduced to allow 
of no further reduction by the application 
of steel; but the carrying parts of the 
structure, 7.e., the arches, are made com- 
pletely of Bessemer steel, rolled at the 
‘l'erre Noire Works, Loire, in France. 
These works belong to a company who 
possess extensive mining property in 
several localities in France, and have a 
good reputation for the good and uniform 
quality of the steel produced, and they have princi- 
pally laid themselves out for rolling plates, flats, angle 
steel, and rivet steel, the materials for bridge con- 
struction and civil engineering works, while the 
other Bessemer steel works in France have devoted 
their operations more especially to the production of 
railway material and of forgings of great weight. The 
calculated maximum strain brought upon the Bessemer 
steel under the test load is 10 kil. per square milli- 
metre, or 6.35 tons per square inch, while the experi- 
ments previously made with this material showed that 
a load of 12kil., or 7.62 tons, per square inch 
would be fully admissible, and within the limits of 
safety. The bridge forms asingle arch of 824 ft. span, 
and the roadway is 68 ft. 10}in. wide between the 
railings, The arch consists of eleven ribs or principals, 
connected with the straight girders above, which carry 
the level roadway by means of M. Joret’s lattice-work, 
which allows of a reduction in the sizes and sections 
of these bearings, on account of its distributing the 
load upon a greater number of carrying points than is 
usually reached. The structure has a very light and 
pon appearance, and is considered very economical 
in point of material and work. M. Joret has applied 
the same principle to several other bridges built by 
him in France and abroad, amongst which is the 
bridge at Sennecey, over the Sadne, in five arches of 
114 ft. 10 in. span each, the bridge at Epierre, over the 
Arc river, in Savoy, and the bridge of Valvins, over the 
Seine, near Fontainebleau, in five arches of 72 ft. 1} in. 
span each. 








RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the past year; and the year 1£66 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2124, 4d.) Robert Anthony Edwards Scott, 
of Lewisham, patents a metlod of making hollow pro- 
jectiles. Captain Scott proposes to make steel shells 
by cutting off lengths from a steel tube drawn with ex- 
ternal feathers to fit the grooves of a rifle gun; the 
pointed head-of each shell, as well-as the rear end, 





being made separately, and attached to the hollow 
body by brazing, welding, or other means. 

(No. 2127, 2s. 8d.) John Varley, of Bolton, patents 
various arrangements for working the valves of 
steam-engines, and of regulating the point of cut- 
off by means of the governor, which could scarcely 
be described without the aid of drawings. The patent 
also includes surrounding the cylinder with a steam 
jacket or casing, so arranged that the valves are 
placed inside it directly upon the shell of the 
cylinders. 

(No. 2133, 4d.) Walter Weldon, of Park-villa, 
West-hill, Highgate, patents making ordnance of a 
number of “ staves” of steel bound together by rings 
or washers, shrunk over them, or forced on by hy- 
= pressure. There is, of course, nothing new 
in this. 

(No. 2138, 10d.) George Haseltine, of 8, South- 
hampton-buildings, patents, as a communication from 
John Knox Lowe, of Cleveland, U.S., an arrangement 
of inking rollers for machines printing in two or more 
colours. According to this plan, the “ distribution ” 
of eachink or colour is first effected by distributing 
rollers provided for the purpose, and from these the 
colours are taken off by ‘ communicating” rollers 
of different width, and transferred in bands to the 
roller by which the form is inked. 

(No. 2139, 10d.) Robert Anthony Edwards Scott, 
of Lewisham, patents arrangements for mounting 
guns, so that they can be trailed through wide hori- 
zontal angles. Captain Scott mounts the rear end of 
the gun-slide on a turntable, on which also portions 
of the rear racers are fixed. The racers are arranged 
in the ordinary manner, and several sets of them are 
disposed round the turntable, so that by running the 
gun back until the greater part of its weight rests on 
the latter, it may be turned round and placed upon 
any of the sets of racers and, consequently, fired out 
of any of the ports to which they belong. Modifica- 
tions of this plan and arrangements for working the 
turntable are also included in the patent. 

(No. 2140, 6d.) John Murphy, of New York, 
patents making india-rubber springs with fibrous 
material wound round them or imbedded in them in 
such a manner as to prevent the compression of the 
spring beyond a certain extent. We much doubt 
whether this plan would be effective, and we are not 
certain that it is new. 

(No. 2141, 8d.) Henry Banks Wright, of Shelton, 
patents the ofien proposed, but nevertheless ridi- 
culous, plan of suspending a submarine cable from 
floating Sia. Each buoy is to be secured by a chain 
carrying a cup-shaped weiglt ata depth of about fifty 
fathoms, and the patentee says that, “if desirable, 
“other weights may at intervals be attached to the 
‘chain or rope which may extend to the bottom of 
“the sea, and have an anchor at its end.” Mr. 
Wright’s specification is illustrated by a sketch, show- 
ing the striking effect of an iceberg coming in contact 
with one of his buoys. 

(No. 2146, 10d.) Joseph Whitworth, of Manchester, 
— making cartridges with a cylindrical hole or 
nollow space down the centre of the powder, the 
length of the cartridge being thus extended, and 
provision being made for igniting the powder from the 
interior. ‘The interior hollow space is lined with a 
thin copper tube, and the object of the arrangement is 
to distribute the strain occasioned by the explosion 
over a greater area of the gun, and to prevent the 
scoring of the bore, which is caused by unignited 
grains of powder being driven between it and the 
projectile. 

(No. 2151, 1s. 6d.) John Moore Hyde, of Green- 
wich, patents building war vessels with two deflecting 
armour-plated surfaces continued all round the ship, 
these surfaces being so arranged that a shot striking 
them will be deflected over or under the vessel. It is 
proposed that the apex of these deflecting surfaces 
should be about 4 or 6 ft. out of the water, and 
that the surfaces should be inclined at an angle of 
20° or 30° with the horizontal. 

(No 2152, 1s.) Henry Royall Minns, of Bristol, 

atents improvements in safes. The principal feature 
in this patent is that the bolts of the locks of the safes, 
instead of having a rectilineal movement as usual, are 
made in a segmental form, and are each capable of 
turning on a pivot or centre-pin, so that when the 
safe is locked notches in these segments take hold of 
round pins fixed in the door-frame, and prevent the 
safe from being wedged open, <A fire-resisting com- 
position for lining safes is also included in the patent. 








NorrHern or France Rartway.—In the course of 1866 
no fewer than 72 goods engines were added to this company’s 
stock ef locomotives. 
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PUMPING ENGINES FOR THE TYNE COAL COMPANY, 106 In. CYLINDERS, 14 Fr. STROKE. 


CONSTRUCTED BY THE LILLESHALL COMPANY, SHROPSHIRE. 





PIPE-PROVING PRESS. 

THe illustrations below represent a pipe-proving press, by 
Messrs. Tangye Brothers, of Birmingham, whose success in the 
construction of an extensive variety of hydraulic machinery is 
now so widely known. The proving-press under notice is sim- 
plicity itself. It is shown as arranged for flanged pipes; but 
the fittings for socket-pipes are nearly as simple. The fixed and 
movable covers will be seen at a glatice, the latter quickly ad- 
justible by 4 screw, set up, first, by a hand-wheel, and, as it 
comes home to the pipe, by levers inserted in the head of the 
screw, which is pierced for the purpose like py ta The 
whole strain in testing is taken by the three longitudinal bolts. 
There is a cock to let on the water from a tank atove, through 
the fixed head, and’an air-cock to let off the air through the 
movable head, both being clearly shown. A force-pump, with 
pressure-gauge, is connected with the nozzle of the inlet water- 
pipe, and, the pipe having been previously filled with water, a very 
slight working of the pump suffices to put on any desired pressure 
for the purpose of testing. The details are not wholly unlike 
those of the locomotive-cylinder testing apparatus designed by 
Mr. Alfred Sacré, of the Yorkshire Engine Company, Meadow 
Hall Works, near Sheffield, and of which we gave illustrations 
some weeks since. It is important that all water-pipes should 
be tested for strength, and all gas-pipes for tightness, and no 
machine could be simpler or more convenient for these purposes 
than that made by Messrs. T'angye Brothers. 





(For Description, see Page 449.) 





THE SCHOOLMASTER ABROAD. 


Tue Lords of the Committee upon Education have given very 
timely encouragement to the masters and mistresses of the 
Science and Art Schools, as will be seen by the following 
minute: 

1. In accordance with the practice of the Science and Art 
Department at the International Exhibitions at Paris in 1855 
and in London in 1862, my lords consider it desirable to offer 
encouragement to the masters teaching in Schools of Science and 
Art to visit the present International Exhibition at Paris, with 
the view of studying those objects which may be likely to benefit 
the instruction given in such schools, 

2. Their lordships therefore announce to the certificated 
masters now engaged in giving instruction in Schools of Science 
and Art connected with the Depattinent, that they will pay to 
each such master or mistress visiting the Paris Exhibition the 
sum of five pounds in aid of their expenses, and to each an addi- 
tional sum of two pounds for any report or any useful sugges- 
tions which any such teacher may make (in respect to his or her 
duties or teaching) derived from the study of the Exhibition, 


‘such report having first been published in any journal, local or 


otherwise, and afterwards approved by their lordsbips. 

3. And further, to each of the three best of such reports re- 
ferring to instruction in Science and to each of the three best 
reports referring to Art, my lords will give respectively the 





following prizes, in addition to the sum above named, namely, 
for Science, for the best report, twenty pounds; for the second 
best report, fifteen pounds; and for the third best report, ten 
pounds; and the same sums respectively to the three best 
reports for Art. 








Sream Fire-Encrnes.—The steam fire-engine trials com- 
menced on Tuesday week, at Paris, were not concluded, a 
further trial having been fixed for next week. The ex parte 
account which appeared in one of our contemporaries was also 
sent to us, but we refused it insertion. Our own staff did not 
consider it necessary to report the trials in their incomplete 
stage. 

THE LATE Mr. Atrrep Kinc.—Mr. Alfred King, Memb. 
Inst. C.E., who was for forty years the engineer to the Liver- 
pool Gasworks, died on Saturday last, in his 70th year. Mr. 
King was one of the foremost men in his own branch of the pro- 
fession, and was consulted upon many questions of the manufac- 
ture and supply of gas. 

Our New Crass or Piatep Fricates.—Mr. Reed’s 
latest plans for heavily armoured and heavily armed frigates 
are remarkable. They are to have 8in. plates around the 
water-line, and 6 in. plates elsewhere, and are to mount ten 
12} ton guns, the same as the Bellerophon. Yet the displace- 
ment is to be but 3700 tons, the intended speed being 13 knots, 





TANGYE BROTHERS 





PIPE-PROVING PRESS. 
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WE give, merely for its striking and elegant appearance, 
elevations and sections of the iron hydrant boxes of the Wash- 
ington Aqueduct, supplying the Federal capital with water. 
This work, to which we have several times referred in prevous 
numbers, is remarkable for its great stone bridge, and for its 
singular pipe bridge, the latter illustrated on another page of 
onr present number. The annexed illustrations require no 
description. Thay are engraved from phofographs of the 
original drawings supplied to us by the chief engineer of the 
work, Quartermaster-General Montgomery C. Meigs. 








Reproussee Work.—Messrs. Barnard, Bishop, and Barnards, 
of Norwich, exhibit at Paris a fine pair of yates, designed by 
Mr. Thos. Jeckyll, for a terrace or garden approach. ‘The ma- 
terial employed in every part is wrought iron of the best quality. 
The scroll-work is forged out of the best Lowmoor and charcoal 
iron, each leaf, tendril, sprig, and branch being cut, relieved, 
twisted, and bent by hand with the hammers, nippers, shears, 
and punches, without, in any instance, the use of die, stamp, 
mould, or matrix, the whole being welded together and secured 
by wrought-iron bands. ‘The panels in relief are all made of 
plates or sheets of the best charcoal iron, No. 16 thickness, 
every portion having been made by drawing the design on the 
plate of iron, which was then placed on a soft metal table, and 
the pattern beaten up from the back with hammers and punches, 
and finished on the face with similar tools. In the scroll-work 
of the piers and gates, the American oak and thorn are taken as 
types, but nature was followed so far only as affording an indi- 
cation of a general form of decoration. The panels in the lower 
parts of piers contain ornamentation derived from the wheat 
and corn-flower, the oat, the barley, and wild poppy, the 
grape, the rose, the purple iris, the monkshood and wild 
geranium, with other flowers. The panels in the lower parts 
of the gates are ornamented with devices called spring, summer, 
autumn, and winter, showing that the naked branch, and the 
branch with nothing but bud and blossom, as well as the branch 
with fuller foliage, are equally good as decorations. The upper 
panels of the piers are ornamented with various kinds of heat: 
wherein the rebus of the firm (the four bees) is decoratively in- 
troduced, as well as the monogram of the designer. The upper 
panels of the gates are ornamented on one side with swallows 
and other birds, and a pattern of apple blossoms, and butterflies, 
moths, and may-tlies, te, with a pattern of almond blossoms. 
On the other side the corresponding panels are called = and 
night ; the one being decorated with convolvolus, honeysuckle, the 
sun, and the lark; the other with ivy and pine, moon, the owl, 
and the bat. 


PASSENGER SiGNAts.—A first-class carriage caught fire on 
the Great Northern Railway on Friday last in a train at full 
speed. It was about ten minutes after it broke out, and not 
before it was well alight and burning rapidly, to the horror of 
the passengers, some of them ladies, that the guard discovered 
it and stopped the train. All the shouts and gestures of the 
passengers attracted no attention. There was, of course, no 
passengers’ signal to the guard. 
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IMBAULT. 

Tue ENGINE-DRIVERS.—The general committee and dele- 
gates of the Engine-drivers and Firemen’s United Society have 
met and resolved to help to the utmost of their power the 
North-Eastern men, who struck; but they have also wisely re- 
solved not to recommend a general strike upon other lines. The 
North British drivers have made a series of requests, mostly, 
we should think, quite reasonable, of their directors, and we 
presume that a satisfactory compromise will be effected. 
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BENDER’S RAILWAY NIGHT-SIGNALS. 





Tue signal represented in the above figures has been designed 
with the intention of obtaining the same appearance to the eye 
both in daytime and at night. The signals on the Austrian 
railway lines are painted red and white, and the pu of Mr. 
Bender’s invention is to show the same double colour and sha: 
of the signal at night. For this purpose a lamp is placed within 
the signal, and two conical mirrors, m m, are placed opposite to 
it, so as to cover all direct light from the lamp, and_ to reflect it 
upon the painted surfaces of the signal itself, which are them- 
selves curved ,s6 as to throw their reflected light forward to a 





great distance. These signals have been very widely introduced 
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on railways in Germany, and have proved a great convenience 
in making the service of the line so much easier for the atten- 
dants, who have no longer to attend to any differences of signals 
between day and night service. 








Bituincscate Marker.—At a recent meeting of the 
Court of Aldermen of the’ City, the over-crowded condition of 
Billingsgate Market was ‘fully and earnestly discussed. It is 
suggested that the ——e be raised two or three stories, and 
the fish be taken up by hydraulic power. 
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PARIS EXHIBITION. 


MARINE ENGINES AND APPARATUS. 

Iw class 66, T. Labat, of Bordeaux, exhibits an ap- 
paratus of the nature of a patent slip for drawing a 
ship sideways out of the water, only that, instead of a 
single pair of rails or ways on which the ship is hauled 
out longitudinally, the vessel rests upon a carriage or 
cradle horizontal on its upper surface, and inclined to 
the rails on its lower, and it is carried by wheels rest- 
ing on ten separate pairs of rails, proceeding from the 
water up the slope to the necessary height. The haul- 
ing-up apparatus consists of ten long screws. Such a 
contrivance has often been proposed, and it has its ad- 
vantages in the vessel resting on a horizontal plane 
instead of an inclined one, in a less amount of draw- 
ing up being sufficient, and in the vessel being evenly 
borne during the process, instead of the bow resting 
on the land and the stern upon the water. It is also 
capable of being combined with a series of horizontal 
rails in a building-yard, on to which any vessel may be 
run after she has once been raised into the yard. But 
this latter ‘expedient is not indicated by M. Labat’s 
model, and the apparatus, viewed merely as an alter- 
native expedient for an ordinary patent slip, is much 
more expensive, without affording any such compen- 
sating advantages as to justify the increased cost. 

In a large glass case in tle same class the French 
Government exhibit a number of models of ships-of- 
war of various kinds, of which the most remarkable 
is a submarine boat, driven by a six-bladed screw at 
the stern. Motion is given to the screw by engines 
worked by compressed air, and an air-boiler or reser- 
voir is placed near the bow to balance the weight of 
the engine, while another similar reservoir is placed 
upon each side of the vessel further aft. Midway 





down in the prow is a long tubular bowsprit or spur, 
carrying a torpedo at its extremity. The deck and | 
sides are of course merged into one by carrying the 
sides in a curved form over the upper horizontal sur- | 
face usually constituting the deck, and into this rounded 
top or deck a small boat is so indented that when in | 
its place in forms a portion of the main vessel, but yet 
when liberated it is of the proper configuration to be 
suitable for a boat. ‘This boat is also covered over, 
water-tight, and is entered through a hole in the bottom 
from the main vessel, a suitable manhole, closed by 
proper contrivances, being made in the socket which 
receives the boat on the deck of the main vessel to 
enable a person to pass from the one to the other. At 


the end of a small vertical shaft rotated by hand and | 


projecting above the deck of the main vessel, a screw 
is set for the purpose of raising or sinking the vessel 
in the water. ‘This model was executed at the port of 
Rochefort, and the arrangements exhibit ingenuity. 
But in many points the plan is inferior to that of D. 


Bushnell, projected in America nearly a hundred years | 


ago. 

In the same case is exhibited a model of the first 
French iron-plated frigate, the Gloire. There is also 
a model of an iron-plated frigate of the type of the 
Flandre, of 900 horse power, with a four-bladed screw. 
This vessel is short and broad, but the lines are well 
formed. There is also a model of an iron-plated fri- 
gate of 900 horse power, of the Solferino type, with a 
ram bow and six-bladed screw. This vessel is plated 
only in midships and along a belt at the water-line. 
The ram is more triangular in its vertical profile than 
in our ships, but it merges well into the lines of the | 
ship, which are well formed. There is also a model of 
an iron-plated frigate of 950 horse power, of the type | 
of the ~ soomahery plated in midships and along a belt, 
with four guns set in open iron towers on top of 
central fort, and capable of revolving over the edges of | 
these towers, besides four guns on each side in broad- 
side. The towers project somewhat over tle sides of 
the ship, and the projection is rounded over into the | 
sides in the manner of a sponson. 

There are also exposed in this case models of the 
floating-battery Embuscade, of 120 horse power, a 
flat-floored, broad, and short vessel, with guns all 
round, and driven by four-bladed twin-screws ; and | 
a model of the floating-battery Arrogante, also of 
120 horse power, similar to the Embuscade, but re- | 
duced in height at the ends, so as to form the greater 
part of the vessel into a central fort, carrying nine 
guns on each side and three guns at each end. There 
is also a model of the coast defence-ship Bélier, of 
530 horse power, in which the sides converge and are 
netted into the deck, and of which the armament con- 
sists of two guns set in a turret placed well forward to 
balance the weight of the machinery. The whole of 
these models are exceedingly well executed, and the 
forms of the vessels are good for moderate rates of 
speed; But there is nothing in any of the arrange- 





| will teach them 


ments that is worthy of imitation, or that shows that 
the advisers of the French Government have attained 
any just appreciation of the powers and qualities indis- 
pensable to tle success of modern ships-of-war. 

Near the case containing the models of the armoured 
vessels of the French navy, there is a case containing 
models of marine engines, made by the Sociéte 
Nouvelle des Forges et Chantiers de la Mediterranée, 
and the execution of these models is as inferior as the 
designs which they embody and illustrate. The first 
of these engines we shall notice is a geared engine, 
with vertical trunks, like the engines of the Pera, and 
the two air-pumps, which are inclined, are worked by 
a crank in the intermediate shaft. The valves, which 
are at the extreme outsides of the engines, are wrought 
by very complicated gearing, and two great copper ex- 
haust pipes ,bending round each cylinder convey the 
steam from the valves to the condensers, which are 
placed between the cylinders. ‘There is a group of 
three plunger pumps—two large and one small— 
wrought on each side of air-pumps by means of a great 
eccentric on the shaft overhead. The screw is four- 
bladed. There are four rows of cogs in the gearing, 
and the wheels are in the proportion of two to one. 

The next engine in this lst is a pair of inclined 
paddle engines for a river boat, very widely spread, 
one cylinder stretching very far forward in the line of 
the keel, and the other very far aft, There is one 
solid-throw crank in the centre of the vessel, to which 
one connecting-rod attaches by a common end and the 
other by a split end. The paddle-shafts are connected 
to the crank-shaft by box couplings. The wheels are 
overhung, and there are intermediate bearings between 
the crank and the sides. The air-pumps are horizontal, 
and are worked by levers from the cylinder cross- 
heads. 

The next design is that of a horizontal three-cylinder 
screw engine, like that of 950 horse power constructed 


| at Creusot for the Océan, but vastly inferior in all the 


details, and extremely complicated and inaccessible. 
The three slide valves, instead of being driven by three 
simple cranks in a lying shaft, as in the Creusot and 
Indret engines, are driven by cross-heads working in 
guides, which cross-heads are each moved by two 
eccentrics set upon the lying shaft. In their main 
features, these engines, so nearly imitate those of the 
Creusot and Indret engines already described on 
page 449, as to require no further description—the only 
distinguishing feature being the evidences presented at 
every step of the unchecked operation of that common 
French vice, the passion for rattle-traps and compli- 
cation. If two modes of doing a thing are presented— 
the one simple and the other complex—the complex 
one is in such minds commonly preferred, as it gives 


| the opportunity of displaying a little of that cheap and 


exuberant ingenuity which is an object of admiration 
to vulgar minds. 

The next design is also one for a horizontal screw- 
engine, but with two cylinders instead of three, and 
the arrangements generally less complex. There are 
expansion valves worked by independent link motions. 

There is also a pair of inverted marine engines, with 
surface-condenser and four-bladed screw. ‘This engine 
is of better design, being a nearer imitation of the 
common type of overhead screw-engines. There are 
separate expansion valves worked by eccentrics, and 
the air-pumps are worked by levers off the cylinder 


'ecross-heads. Another pair of inverted inclined engines 


is inferior to the foregoing, being complex, boxed up, 
and inaccessible. There is also a horizoutal engine for 
driving two screws by means of a piston-rod projecting 
from each end of a transverse cylinder ; and there are 
two small inverted screw-engines with single cylinders. 
Nothing could give a more unfavourable impression of 
the engineering capacity of this “ Nouvelle Société”? 
than the exhibition, as monuments or indications of 
their skill, of such a poorly finished display of super- 
ingenious rattle-traps. But more extended experience 
that the resources of clockwork 
engineering are the worst possible preparative or re- 
liance for tie achievement of success and efficiency. 
Proceed we now from the main building to survey 
the contents of the English marine annexe, situated on 
the side of the Seine, in reaching which we have to 


; pass the bridge of Bessemer steel, which carries the 


high road by which the main entrance to the Exhibi- 
tion is approached, over a low part of the gardens, and 
whereby communication is afforded between the strip 
of land and the river side and the main garden without 
having to leave the grounds. This annexe consists of 
a long shed facing the river, and it is but a little way 
from that containing the great Indret engines of 950 
horse power, for the Friedland, already described on 
page 449, and also a pair of good screw-engines by 

azeline, and the first portions of another great 





engine resembling that of the Friedland. The most 
conspicuous object in this annexe is the engines of 
Messrs. Penn and Son, already described and illus- 
trated in this journal, and which are remarkable 
at once for their elegance and simplicity. These 
engines have not yet been connected with the double- 
cylinder portable engine of Ransomes and Sims, 
by which they are to be rotated, but are quite ready 
for being so connected. Messrs, R. Napier and Sons, 
of Glasgow, exhibit three fine models of steamers, one 
of the paddle-steamer Scotia, one of the screw-steamers 
Pereire and Ville de Paris, and one of the three 
Turkish frigates lately constructed by them, with 
horizontal Connecting-rod engines of 92 in. diameter of 
cylinder and 4 ft. stroke, driving a four-bladed Griffiths 
screw 20 ft. diameter, The tonnage of each of these 
vessels is 4222, and the displacement of each 6450 tons. 

Messrs. Laird, of Liverpool, exhibit models of six 
screw turret-vessels upon Captain Coles’s system, con- 
structed by them, three of which are propelled by 
twin screws. Messrs. Samuda exhibit a model of a 
screw turret-vessel on Coles’s plan, and a model of the 
paddle-steamer Mahroussie, of which the engines, by 
Messrs. Penn, have already been illustrated in this 
journal. Messrs. Rennie exhibit a model and draw- 
ings of their floating dock, and models of the iron- 
cased vessels Columbo and Cabral, of 860 tons B.M. 
and 240 horse-power ; also, drawings of various other 
ships and engines. The Columbo and Cabral are gun- 
boats, mounting four guns at each side and two at each 
end of a central fort. The ends of the vessels are 
made very low in the water. But these ends are made 
up to the usual height for sea-going vessels by re- 
movable pieces, temporarily fitted. to enable the ves- 
sels to make the passage out to their destination 
abroad. We illustrated these ships last year. 

Messrs. Humphrys and Tennant exhibit a model of 
the engines of the new ironclad war-vessel Monarch, 
and the model is not only very neatly executed, but, 
what is more to the point, the engine is of excellent 
design, and constitutes a type which Messrs. Hum- 
phrys cannot do better than follow in their future 
engines. This engine is a return connecting-rod hori- 
zontal engine, but there are four piston-rods instead of 
two, which is a return to Mr. David Napier’s original 
model, and of which the benefit is that as each piston- 
rod may thus be smaller, a larger diameter of shaft 
may thus be got in. Two sliding shoes guide the 
cross-head instead of one central sliding shoe, as in 
Maudslay’s arrangement, and this modification also 
presents features of advantage. These engines are 
fitted with surface condensers, and in their general 
character they may be designated as simple, well ar- 
ranged, accessible in all parts, and free from complica- 
tion. The link for working the valve is of the solid 
kind, working in circled brasses, as usually fitted by 
Messrs. Humphrys. The same makers also exhibit a 
model of the engines of the iron-plated turret-vessel 
Prince Albert, but they are of inferior design to the 
foregoing. 

In the same building there are three cases containing 
models showing the modes of fitting the different parts 
of the vessel adopted in the British navy. There are 
also models of our various iron-clad and new troop 
ships, and models of all the screw-vessels introduced 
into our navy since the adoption of the screw as a 
propeller. The roof of the building holding these 
various objects is by no means water-tight, and the 
rain comes down upon Messrs. Penn’s engine and 
upon the glass-cased models of Messrs. Humphrys and 
others. In this same building Messrs. Maudslay ex- 
hibit a launch engine and boiler for twin screws. There 
are two inverted cylinders affixed to the outside of the 
firebox of an ordinary locomotive boiler, and the con- 
necting-rods engage cranks on the screw-shafts. Messrs. 
Penn and Son exhibit a similar engine, admirably 
finished and with a similar arrangement of parts, but 
with the addition of a very neat pump, worked either 
by a donkey cylinder or by hand. Messrs. Rennie 
also exhibit a similar engine, but with the addition of 
a small surface condenser on each side, to obviate the 
necessity of carrying of fresh water in a tank to feed 
the boiler, and by which arrangement weight is saved. 
The circulation of water through the condenser is 
maintained by a small centrifugal pump, driven by 
brass wheels from the screw-shafts. Messrs. Denny, 
of Dumbarton, exhibit a model of the engines of the 
Lopez, a screw steamer of 400 horse power, with 
inverted cylinders and surface condensers, on Spencer’s 
plan. The condenser consists of a great central box, 
on the top edges of which the cylinders rest, and the 
piston-rods work down by the sides of the condenser, 
and move in guides carried by the sides of the box. 
The pumps are worked off the cross heads, the ends of 
which are suitably prolonged to enable this to be done. 
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Returning from the leaky shed containing these 
various objects, and close to the bridge crossing the 
Seine at this spot, we encounter a pair of double- 
cylinder pumping-engines by Scott, of Rouen, which 
seems to have wandered from its appropriate sphere, 
until finally brought up among this marine apparatus. 
Fach engine, which may be of about 30 horse power, 
works two plunger pumps of short stroke. The engines 
are beam engines of the usual double-cylinder type, 
with a central pillar supporting each main centre, and | 
fitted with the usual cranks and fly-wheel, with the | 
valves worked by the heart-motion. There are two | 
boilers—one a common Cornis!: boiler, and the other a | 
boiler on the French plan, rising to a much greater 
height, with Pinel’s magnetic indicator, for showing 
the height of the water within the boiler by a float 
carrying a magnet, which moves an iron index outside 
a tube, as long since practised by Shanks and others. 
The engines are of the common stereotyped kind, but 
are indifferently finished, and appear to be slight. 
But upon this last point we are not able to pronounce 
positively, as the person in charge was indisposed to 
give any particulars or information, for fear, perhaps, 
that his engine would be copied! 

In entering from the main garden into the river-side 
strip on which the buildings stand in which the fore- 
going objects are exhibited, we suppose we have 
turned to the left after passing beneath the bridge of 
Bessemer steel. If, instead of turning to the left, we 
turn to the right, we encounter three sheds filled with 

leasure row-boats, flags, nautical instruments, &c. 

here is also a Belleville boiler for a ship’s launch, 
formed of strong horizontal tubes about 2} in. dia- 
meter, connected together at the ends, and with the 
water within the tubes while the smoke circulates 
around them. ‘There is also a small portable engine 
of rough construction by Marten and Colrow, of Paris. 
The boiler is made with a removable end, enabling the 
furnace and tubes to be all pulled out in a single 
piece. One shed contains a lifeboat, and another con- 
tains diving apparatus. 

Adjacent to these sheds, and at the end of the water- 
side strip which lies highest up the river, there is a 
new restaurant not yet finished, and between it and 
the sheds there is a circular bath of iron with glass 
windows at the sides, within which a diver clad in his 
diving-dress performs his aquatic gambols. The air 
is forced in for the use of the diver through flexible 
tubes by means of a small portable engine of rude con- 
struction, working pumps of which the piston-rods are 
fixed in eyes on the level of the ground, and the barrels 
of the pumps work down upon the pistons. The upper 
part of each barrel, which is close, is connected to a 
crank moved by the engine, and by turning the crank 
the barrel is worked up and down on the piston, 
leaving an opening between the piston and edge of 
the barrel, when the barrel is lifted up. to permit the 
entrance of the air. The eye at the bottom of the 
piston-rod permits the oscillation produced by the | 
crank. This exhausts the waterside premises of the 
Exhibition, except mentioning that a very strong cast- 
iron erection, formed with columns supporting a tra- 
velling winch, has been set up at the river-side to 
enable heavy machinery to be lifted out of barges 
alongside. 





ENGLISH PLOUGHS AT THE INTER- 
NATIONAL PLOUGHING MATCH. 

On Thursday and Friday last, some competitive trials 
of the ploughs exhibited at Paris took place at Bil- 
lancourt. ‘The English competitors were Messrs. 
Howard, of Bedford, and Messrs. Ransomes and Sims, 
of Ipswich, both firms which have had plenty of experi- 
ence in trials of this kind. The French competitors 
were much more numerous, but though some of the 
work turned out by them was moderately good, the 
greater part of it was exceedingly bad, and it could 
none of it compare with that performed by the English 
ploughmen. Messrs. Howard and Messrs. Ransomes 
and Sims had both brought their own men and teams 
from England, and the latter attracted a great deal of 
attention. Messrs. Howard showed their well-known 
English plough and an Anglo-American plough, the 
latter a result of Mr. James Howard’s recent visit to 
America. Messrs. Ransomes and Sims showed their 
celebrated Newcastle plough, as adapted for cutting 
furrows on the English system, and afterwards the 
same plough as adapted for cutting the narrower fur- 
rows used on the French system. The change was 
made to show the ready adaptability of the plough to 
different systems of agriculture. Messrs. Ransomes 
and Sims’s turnwrest plough (Skelton’s patent) attracted 
much attention from its simplicity and the ease with 





as to turn the furrows all one way, this being accom- 
plished by making it with movable breasts, so arranged 
that by the movement of a lever the share is turned 
over, and one breast put in its proper position for work, 
whilst the other is at the same time raised and carried 
clear on the land side. On the Friday, the four horses 
belonging to the two firms were worked as one team, 
and were successively harnessed to the large ploughs 
for deep ploughing. Some capital work was accom- | 
plished to a depth of 12in. by both firms, Messrs. | 
Howard having a slight advantage as regards quantity | 
done, on account of their baving the first use of the | 
horses. ‘The jury were highly satisfied with the work | 
done by both firms, which appeared to be equally good. 
The defeat of the French exhibitors appears to have 
been in a great measure due to the want of system 
with which their operations were condueted. They 
showed some good ploughs, but had neither men nor 
teams fit to work them, or, at all events, to work 
them at an international match. 








LONG-SPAN BRIDGES. 
To THe Eprror or ENGINEERING. 
Srr,—In the article on ‘Long-span Railway Bridges” in 
your last number, the writer, speaking of inserting an “ indepen- 
“* dent girder between the two halves of a cantilever bridge,” 
justly gives this mode of construction the palm for economy, but 
he also speaks of it as Sedley’s patent. Now Mr. Sedley’s 
system is doubtless that of a continuous girder of varying depth, 
but it does not consist in introducing an “ independent” girder 
between the two halves of a cantilever bridge. To render this 
girder ‘‘independent” of the brackets, there must be perfect 
freedom of bending at its junctions witii them. Mr. Sedley, in 
his patent, expressly insists that the whole structure shall be 
rigidly connected together. The jointing or hinging of tne 
structure at the junction of the truss and cantilevers was 
patented by me in 1865, and I have designed bridges on this 
system. 1 believe I was the first to point out the advantages of 
the ‘* bracket bridge,” as I called it, which also I patented in 
the year 1856. I subsequently introduced a truss between the 
brackets to allow the load to travel from one bracket to the other 
without making a sudden jump. 
The effect of rigidly connecting the intermediate truss and 
cantilevers is that when one only of the latter is loaded a con- 
siderable strain has to be transmitted through the truss to the 
other cantilever; to do this, much more metal is required in the 
truss than would be the case if it were hinged, as before 
described. This extra weight being at the worst part of the 
bridge—the centre of the span—adds materially to the total 
weight of metal required for the structure. 
Iam, Sir, your obedient Servant, 
8, New-street, Spring-gardens, E. W. Youne. 
April 27, 1867. 








IMPROVED SEWERAGE SYSTEMS. 
To THE Eprror or ENGINEERING. 


Srr,—After pronouncing judgment against the use of water- 
closets, your correspondent, “ W. P.,” alludes in your impres- 
sion of last week to a system of removal and utilisation of fecal 
matter, known as the “ Eureka process,” which he deems to be 
a practical solution of the sewage problem. But beyond a 
meagre outline of its principal features, he gives no explanation 
justifying this statement. 

Now, as the question embraces all that which is of most value 
to us in life—namely, public health and the agricultural develop- 
ment of the country—and as this branch of the profession is, 
therefore, the worthiest an engineer can devote himself to, 
“W. P.” would doubtless oblige many readers of your journal 
by furnishing some more information about the system which 
he honours with his approbation. 

Like many others, who have made this speciality their study, 
I am only acquainted with the works at Hyde, in Lancashire, 
through the several descriptions thereot extant; but none make 
mention of them as deserving of imitation, so far as [ am aware 
of. It seems that in that town, numbering over 20,000 inhabi- 
tants, the c’osets of nearly every house is furnished with a sort 
of box, which, when placed in position, is provided with a 
deodorising mixture, and is exchanged, when filled, for a fresh 
one, after a certain number of days, depending upon the size 
of the household. No other than facal matter is allowed to be 
discharged into the boxes, and during process of removal they 
are fitted with well-closing lids, and thus carried in covered 
wagons toa manure manufactory in the suburbs. ‘There the 
contents are first well mixed, strained to remove rags, &c., 
which are washed and sold for paper-making; then more de- 
odoriser is added, the whole concentrated by distillation, and 
finally mixed with coal-ashes, in which form it is held for 
sale as manure. 

Whether or not this arrangement has proved satisfactory in a 
sanitary point of view seems to be the subject of much contro- 
versy; but it is certain that the inhabitants strongly object 
against the vicinity of the manufactory so close to town; in 
fact, frequent attempts have been made to indict it for a nui- 
sance, and may, for aught | know, have succeeded. Also the 
precess seems to be unsuccessful in an agricultural] sense, and 
Messrs. Lawes and Gilbert report, ia their treatise ou * The 
Composition and Value of Sewage,” that a sample, obtained by 
them direct from the works was found to contain but 1 to 2 
per cent. of ammonia, and that, unless applied in quantities of 
many tons to the acre, neither land nor crop would be much 
benefited—at any rate, that its value was consumed by trans- 
portation over but a few miles, partly caused, no doubt, by its 
dilution with so much ashes. 

The process has besides an inherent, almost unsurmountable, 
objection, in common with Moule’s earth-closet, and all similar 
arrangements, and that is the entrance of the operatives of the 


not know how the inhabitants there like it; but witnessed the 
process of removal of such fixtures in many Continental towns, 
and must say that their visits always produce disgust and an- 
noyance to the inmates. The class of men engaged in such 
business cannot, from the very nature of their employment, be 
very refined; and as many closets are only to be reached by 
means of tortuous passages or steep stairways, the removal of 
such a heavy and bulky thing as a box with liquid filth becomes 
troublesome, and is, on their part, often accomplished with many 
strong expletives, and so much noise and bustle as to call the 
attention of the inmates to a matter which cannot but awaken 
repugnance and nausea in every sensitive mind. Another great 
objection is found in the wagons which fetch the filled and bring 
the empty vessels. The already overcrowded thoroughfares and 
streets are often thereby blocked up, especially in the case of 
buildings where the matter must be collected from several ftoors, 
prolonging thus the period of detention of the vehicle. 
As the objections here ‘stated are, however, so very manifest, 
it is but fair to surmise that “ W. P.”’ bases his predilections in 
favour of the process on some improvements which might have 
been introduced. ‘Thus, for instance, though many aver that a 
disinfectant, which absorbes all evil smells and gases, at the 
same time so fixes the fertilising elements as to make them in- 
soluble, and, therefore, inaccessible to vegetable life. Still a 
chemical treatment may have been discovered which makes the 
Manure manufactory * offensive. An accurate description, 
then, of the system advocated by “ W. P.” would no doubt be 
interesting, and hoping he will generously give himself this 
trouble, I beg leave to submit that the statement should include— 
analysis and value of deodoriser; size, weight, and nature of 
boxes; number of wagons, horses, and operatives, say, per 1000 
inhabitants; number of boxes per wagon-load; process and total 
cost of removal and manufactory, with an analysis and market- 
value of the manure. 

I am, Sir, respectfully, &., 

Cuaries T. Lizrnur. 

34, Regent-square, W.C., April 29, 1867. 








PETROLEUM AS STEAM FUEL. 


To THE Eprror oF ENGINEERING. 

Sir,—Your New York correspondent, ‘‘ Zther,” is quite 
right in his remarks as to the danger of using the pure American 
petroleum as steam fuel on board ship: he is wrong in suppos- 
ing that [recommend it. He could not have observed the state- 
ment I have so constantly put forth, that it is of too volatile 
a nature for the purpose: it is more fit for making illuminating 
oil. ‘Those hydrocarbons which contain the most paraffine, 
like our coal and shale oils, are the best for fuel, and these can 
be used when all the spirit and burning oil are extracted from 
them. The grease, a refuse called petroleum tar, is now offer- 
ing at 2/. per ton: it makes an evaporation of from 16 lb, to 20 Ib. 
of water per 11b. of oil; the American petroleum seldom over 
more than from 12]b. to 14 Ib. 

It was this, however, that led to the discovery of the means 
of mastering the heavy greases as fuel; no one would ever have 
commenced experimenting with them. The Americans, who 
have Stevens's patent, which can only burn the pure American, 
have not yet gone beyond it. The grease (in the term is in- 
cluded creosote and naphthaline) would be of no more danger 0a 
hoard ship than so much tallow. 

An equal trial of the two fuels, coal and hydrocaroon, has been 
begun at Woolwich Dockyard, on the 17th and 18th of April 
last. Coal was used in a common service gunboat boiler. 

On the first day, with the common rate of burning, 32,096 1b. 
of water was evaporated by 4260 1b. of coal, at the rate of 
7.53 lb of water per 1 Ib. of coal; on the second day, with forced 
combustion, 39,648 lb. of water was evaporated by 6000 lb. of 
coal, at the rate of 6.608 lb. of water per 1 lb. of coal ; ten hours’ 
trial each day, the very best hand-picked Welsh coal being 
used. The coal-grates are now taken out, and oil-grates are 
being substituted. In a few days, the fact as to which is the 
best steam fuel will be satisfactorily arrived at. 

C. J. Richarpson. 

34, Kensington-square, W. 








Mr. Fatriie’s Locomorive.—Captain Tyler has concluded 
an interesting and successful trial of Mr. Fairlie’s heavy four- 
cylinder double-bogie engine ‘ Progress” (of which we gave a 
full description in January 1866) upon the Neath and Brecon 
Railway. A train of twenty bailast-wagons, weighing, loaded, 
about 15 tons each, was taken several miles up 1 in 60, The 
engine was also run, empty, at a speed of 45 miles an 
hour, the motion being singularly steady, and like flying, 
as an engineer, who was present, has informed us. Besides 
Captain Tyler, the engineer of the Central Pacific Railway of 
California, Mr. George EK. Gray took part in the trials. Mr. 
Gray is a leading American engineer, and was formerly the 
engineering chief of the New York Central Railway. His Cali- 
fornian line will attain the lofty summit of 7042 ft. in a distance 
of 105 miles from the level of the sea at Sacramento, much of 
the ascent being at the rate of 1 in 453. It is not improbable 
that Mr. Fairlie’s engine may be adopted upon this line, as we 
believe Mr. Gray has formed a favourable opinion as to its 
merits. Mr. Fuairlie’s model in the Paris Exhibition has at- 
tracted the favourable attention of many of the first engineers in 
France and Germany, M. Flachat hawing, among others, 
examined it with especial interest. We saw the Emperor trying 
its movements a few days ago, during one of his visits to the 
machinery gallery. 

Master AND SERVANT.—Lord Elcho’s bill proposes to sub- 
stitute the civil process of law instead of imprisonment, against 
workinen and servants who break their contracts with their 
masters. 

InptAN Rartways.—The East Indian Railway Company 
have placed orders for 14,000 tons of rails and 6000 tons of 
chairs. The rails have been contracted for by two leading 
Welsh firms, and the chairs by a foundry firm in the north of 
England. 

Tue Ixconstant.—The engines for the new class of un- 
armoured high-speed ‘cruisers, of the Inconstant class, will be 
interesting for their speed and power. These ships are to be 
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THE GUILY-GLAS VIADUCT, PARIS AND ORLEANS RAILWAY. 
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Ws illustrate above, from original drawings kindly supplied 
to us by M. Morandiére, engineer to the Paris and Orleans Rail- 
way Company, a remarkable viaduct lately completed upon that 

ne near Port Lannoy, in Bretagne, and crossing the river 
Aulne. A model of this fine work is ‘exhibited at the Paris 
Exhibition. It has twelve arches of 72 ft. liin. span. The 
French and most of the Continental engineers prefer to make 
all viaducts of a height greater than 130 ft. in two stories of 
arches, one over the other, but it would have been necessary in 
this case to have left at least 100 ft. clear headway under the 
crowns of the lower story of arches to allow of vessels passing 
upthe Aulne. So the viaduct was made, English fashion, ina 
single range of arches, 177 ft. high from the ordinary sea level to 
he level of the rails. Our space does not permit us, this week, 
to give as full an account as we wish of this fine work, but we 
shall in our next number avail ourselves of the descriptive 
matter which M. Morandidre has addressed to us. 








AERONAUTICAL SOCIETY OF GREAT 
BRITAIN. 
To Tue Eprror or ENGINEERING. 

Srr,—In the report of the meeting of the above-named 
Society, at the Society of Arts, of the 17th inst., given in page 
418 of your last number, I find some “ fautes d'imprimerie,” 
which, though patent to those versed in the matter, would 
render unintelligible to all beyond them the summary describ- 
ng my invention of an “ aérial carriage, with opposing fans,” 
patented October 12, 1859, now under consideration of the 
Aéronautical Society, for controlling the ascent and descent of 
balloons by mechanical means, and which has been subsequently 
named in Paris, the “ Hélices contrariées,” or “ Hélicoptere.” © 

In the said report: 

Ist. For “ bar,” invariably read “ car.’’ 

2nd. For “to which must be gathered and secured the 

end,” read “ net of the balloon.” 

3rd. In describing that the centre of the plane should nor be 
traversed by the fans, for “impinge upon the air,” read “ im- 
pinge upon the car.’’* 

I have the honour to remain, Sir, your obedient Servant, 

Henry Bricut. 

31, Kenton-street, Brunswick-square, 

April 29, 1867. 








SAFETY-VALVES. 
To Tue Eprror or ENGINEERING. 

Srr,—I have taken the liberty of sending you the enclosed 
racings of safety-valves, the construction of , which, so fur as I 
am aware, is new, and — some advantages over those 
generally in use. Should you consider the alterations to be of 
any importance, I have much pleasure in placing them at your 
dis ; if not, have the kindness to put them in the fire. 








Fig. 1 represents the valve in its simplest form. The dif- 
ference between this and the ordinary valve is, that it has no 
centre spindle or guides, and so reducingf{the risk of it sticking, 
and so of explosions, the valve being guided to its seat by the 
steam. It has been tested on a small scale, and it is found that 
the guides are quite unnecessary, because with a valve of this 
shape, if it is more to the one side of its seat than the other, 
the passage of the steam is checked on the narrow side, so in- 
creasing the pressure on that side, causing the valve to move 
into the centre of its seat. And so evenly does it guide it, that 
when the valve is blowing off the weight and valve may be spun 
round much easier than if they had been suspended on a point, 
showing that the valve is perfectly free all round. Fig. 1 
répresents a 4 in. valve loaded to a pressure of 40 Ib. per{square 
inch, the weight being applied direct to avoid the risk of the 
lever locking either at the pin or guides. The weight is shown 
in the form of a hollow cylinder surrounding the valve seat. 
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For large valves it would be necessary to have some means of 
easing the weight on the valve. This might easily be done by 
means of a lever, or in the manner shown in Fig. 2, where the 
centre bearing pin is screwed through the crossbar carrying the 
weight, and a handle fixed on top of screw, and allowing the 
weight, when taken off the valve, to rest on two projections cast 
on the valve seat. By unscrewing the centre pin, the valve 
could easily be taken out when wanted. Fig. 3 represents the 
same arrangement for easing the valve; but to prevent the 
centre pin from wearing into the valve, it is made in two, the top 
half having the screw, the lower half being kept from turning. 








Fig. 4 represents the valve adopted for a “lock up,” the weigh 
being placed inside the boiler, and hung to the valve, and the 
valve protected by a cover like the one shown in tracing, or it 
might be easily made of a shape still more difficult for any one to 
put on extra weight. The weight is shown hung direct on to the 
valve spindle, but, unless the valve and weights were made and 
fitted very true, it would not keep tight; but some such ar- 
rangement as that shown in dotted lines might be adopted, so 
that the weight might be hung from the centre on which the 
valve was turned. Tig. 1 might also be used as a ‘lock up” 
by encasing it. 

The faces of the valves are shown conical, but they might be 
any other form. If thought necessary, curved vanes might 
cast on the valve so as to cause it to turn when it blew off, 
preventing it always sitting on the same place. 

I do not know whether the following is generally known or 
not. In sighting objects ina line, the object nearest the eye is 
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always hazy and indistinct, owing to the eye not being able to 
focus objects near the eye and those distant from it at the 
same time; but by looking through a small round aperture of, 
say, ;uth of an inch, more or less, all objects near and ata 
distance will be in focus, the neat object, instead of being hazy 
and indistinct, will be clear and sharply defined, and so the 
sighting will be quicker and better done. The 7 on 
which the small aperture acts is the same as that of the stop in 
the camera obscura. . 


Darroch, Falkirk, April 16 1867. 


Yours truly, 
Joun AITKEN. 
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LONDON GENERAL POST-OFFICE. 

Tats important public department has had reserved 
for it a tolerably large s in the machinery section 
of the British portion of the Paris Exhibition, where 
may be seen various models, of a size, in several in- 
stances, large enough for actual use, illustrative of the 
economy in the transaction of business in that section 
of the public service. These models illustrate the 
variously fitted-up tables and counters employed in the 
several branches of the Post Office, one of which is 
fitted with the machine used for stamping letters, with 
specimens of steel and wooden date-stamps and steel 
stamps for cancelling labels. This machine may be 
thus briefly described: To the back of the table, on 
which the mail-bags are opened, is attached, by small 
brackets, an upright iron bar, from 
projects, having a double joint in it, and at the end 
of which is fitted the stamping-machine with an auto- 
matiodink-roller, which passes over the surface of the 
stamp’ between each stroke. There is also a model of 
an iron pillar letter-box, and specimens are exhibited 
of the books, forms, and receipts used for recording 
the addresses of registered letters on the manifold 
system, together with many other minor details, even 
to specimens of letter-carriers’ uniform. But the most 
interesting portion of the Postmaster-General’s exhi- 
bition is that which refers to the conveyance of mails ; 
and here we have a model of the mail-coach, such as 
was in use before the introduction of railways, but 
which has now been entirely superseded, excepting on 
two or three roads in Scotland and Ireland. Next 
comes a model of the Connaught steamship, employed 
on the mail-service between Holyhead and Kingstown, 
the post-office arrangements in which are thus de- 
scribed in the Appendix to the Catalogue of the British 
Section of the Paris Exhibition : “ One of the principal 
seculiarities which render this and the other vessels 
for the Irish mail-service of so unique a class is the 

st-office fitted for sorting letters during the passage. 
The space occupied for this — extends across 
theentire breadth of the vessel, and for the length of 30/t. 
between the first and second class cabins. It is 
divided into two rooms, one for letters and the other 
for newspapers. In these rooms the sacks are opened, 
the contents taken out and arranged by eight or ten 
sorters, under the direction of a head superintendent. 
The letters are stamped with the post-office stamp, the 
postage-labels cancelled, ‘and all the operations com- 
Pleted ; so that the letters are ready for delivery on 
the arrival of the vessel at Kingstown, thus effecting 
a considerable saving of time in the delivery, as well as 
accelerating the transmission of the provincial letters 
through Dublin.” 

The model, however, which daily attracts most at- 
tention is one showing the method adopted for the 
receipt and delivery of mail-bags, by the railway mail- 
carriages, without stopping. For this purpose three 
model carriages, built to one-quarter scale by the Lon- 
don and North-Western Railway Company at their 
works at Wolverton, under the direction of Mr. 
Boore, their carriage superintendent, are kept almost 
continuously running back wards and forwards, dropping 
and taking up Lilliputian mail-bags. These carriages, 
which together constitute the necessary accommoda- 
tion for the mail-service, are technically known as (1st) 
the railway post-office, in which the cross-post corre- 
spondence is collected and sorted ; (2nd), the district- 
sorting carriage, in which — London letters and 
newspapers are dealt with; and (3rd) the tender, for 
conveying certain bags for the larger towns, made up 
at the chief office and at some of the provincial post- 
offices ; but as ordinary vans are attached to a mail- 
train for a similar purpose, this tender, to which the 
mail-bag apparatus is attached, is used mainly for 
receiving and delivering mail-bags at those stations at 
which the train does not stop. The mail-bag appara- 
tus consists of two parts, one for delivering and the 
other for collecting mail-bags at stations where the 
train does not stop. The delivering apparatus con- 
sists of two hollow columns, one on either side of the 
‘door of the tender; at the lower end of each column is 
jointed a jib, which, when not in use, is drawn up flush 
with the column by means of a rope passing over a 
sheave in the top of it, with a weight attached to the 
other end which works inside the hollow column. At 
the point of the jib is an arrangement for attaching 
the mail-bags, where they are held in position’ by 
springs, — to resist a pressure of 20 Ib. before 
releasing the bag. Each mail-bag is limited to a 
weight of 70 lb. ; and when a greater weight of letters is 
required to be deposited at any station, the second 
delivering apparatus is brought into use. This is pre- 
cisely similar to the one just described, excepting 
that it is, in addition, provided with a holding-back 
arrangement, by which the jib is kept in a vertical 


r, from which an iron jib | P° 


Position until the first bag has been delivered, upon 
which, by pulling a short lever, the deteut is released, 
and the jib falls out by the weight of the bag. For 
about six towns only throughout England and Scotland 
is it n to make the mails up in three bags ; 
and where this is the case the first jib is charged a 
second time, whilst the second jib is delivering its load. 
To detach the bags and catch them on falling, nets on 
iron frames are fixed by the side of the railway at 
each station where the mail trains do not stop, and 
so regulated as to height as to strike the strap of the 
mail bag just below its poiut of attachment to the jib, 
by the force of which the bag is released, and falls 
into the net ; and as soon as this is done, the hag is 
removed, and the net is drawn up flush with its sup- 
rt. Where more than one bag is left, the second 
net is placed 150 yards in advance of the first; and 
where a third net is necessary, it is placed 400 yards 
distant from the second ; the greater distance between 
the second and third nets being necessary, in order to 
allow time for charging the first delivering ap- 

aratus a second time. The arrangemement for col- 
ecting bags from stations is very nearly identically 
the same as that just described, with the exception 
that in this case the cranes-are fitted on the station 
platform, and the bags fall into a net projecting from 
the front of a window on the side of the tender, placed 
at such a level as to be clear of the nets on the plat- 
form. On nearing a station, this net is let down to re- 
ceive the mail bags, when it is immediately emptied 
and drawn up flush with the side of the carriage. No 
difference between the distance of these stationary 
cranes is necessary, and they are usually placed 150 
yards apart. ’ 

Sets of three carriages, such as we have just de- 
scribed, are employed on the London and North- 
Western, the Great Western, and the Midland rail- 
ways, but on other lines carrying the,royal mails only 
two carriages are necessary. 

This model has attracted great attention amongst 
the French railway officials; on whose lines nothing of 
the sort at present exists. About three years ago, 
experiments on a somewhat similar plan were tried on 
one of the French railways, but the apparatus was not 
fitted with arrangements for folding up soas to be out 
of the way when not required, Je after causing 
several accidents, a few deaths, and a good deal of in- 
jury to the mail-bags, they were abandoned, and the 
greater part of the mails, excepting the through service, 
have since been conveyed by slow trains. 

Amongst a collection of the various postage stamps 
that have been issued by the department are speci- 
mens of engraved envelopes for penny and twopenny 
postage, which were issued on the first introduction of 
the present system ; and we are informed that, although 
these never came into general use, and it is upwards 
of twenty years since they were issued, even now an 
occasional one is seen to pass through the General 
Post Office. 


SUBMARINE RAILWAY. 

Tne Paris Exhibition affords too good an oppor- 
tunity for displaying unappreciated genius, to be per- 
mitted to pass by without advantage being taken of it ; 
and accordingly we find that Mr. Chalmers has im- 
proved the occasion by exhibiting drawings of his 
proposed plan for submerged tubes, which has been 
fully described in a former number of ENGINEERING. 
But Mr. Chalmers is not alone in this particular field 
for enterprise, and we find, from the first edition of 
the catalogue, that a certain Mr. B. Hillmer has a 
scheme for a somewhat similar purpose ; but as he has 
failed to send in his model, the space originally allotted 
to him has been confiscated, and thus we are deprived 
of the opportunity of comparing the two schemes. 
M. Thome de Gamond, of Paris, is, however, a third 
champion in the same cause, and he has sent drawings 
illustrative of his idea as to how the submarine railway 
should be constructed. In the absence of any enlarged 
details, the scheme is not very distinctly shown, for so 
small is the scale on which the general plan is drawn, 
that had it not been for a large empty packing-case, 
which furnished us with the means of obtaining a 
somewhat closer inspection, we should have been 
unable to. make out what the drawing was all about. 
M. de Gamond, it appears, proposes to make a tunnel 
under the bed of the Kennel from Cape Point, between. 
Folkestone’ atid Dover, and Cape Grinez, the total 
length of which would be 722} miles nearly, and the 
cost he estimates at 7,200,000/. sterli We should 
presume from these drawings that M. de Gamond has 
already had borings made all along his proposed line, 
for he gives in section all the different strata to be 











— through. The great feature in his plan is, 
owever, a proposal to construct a station halfway in 


mid-channel, where there are also to be a harbour, 
with its entrance protected by a breakwater, and three 
ships’ basins, so that any one, we suppose, returning by 
sea from a long voyage, might book direct from the 
Islet of Varne Station to London, Paris, or any- 
where else in England or on the Continent. In the 
centre of Varne is to be a huge shaft, 300 metres in 
diameter, which would at once serve the purpose of 
ventilating the tunnel, and provide means of ingress and 
egress between the station and the upper world. 








MACHINE FOR ROLLING SCREW-BOLTS. 

Few, probably, among our readers, have any idea of the 
fection with which the threads of screw-bolts may be rolled, by 
passing the bolt, red hot, through ly formed and properly 
set revolving dies. Mr. J. Campbell Evans, when of the Morden 
Ironworks, East Greenwich, some time ago devised and made a 
machine for this purpose, represented on page 459; and we 
have by us some samples of bolts, some of them § in. diameter 
and cut with a beautiful (black-finished) thread of about 11 to 
the inch, although the pitch in the length of 3 in. is not quite 
uniform, varying from 11 to 114 or perhaps.a little more to the 
inch. 


inch. 

The circular dies, which cut or roll out the screw thread, are 
not themselves threaded, as will be readily understood, but are 
merely grooved, as shown in the illustration, They are three 
in number, and revolve each upon a spindle, which, except for 
adjustment to the various diameters of the bolts to be cut, has 
no other motion than simple revolution upon its axis. The fast 
and loose rigger are shown, and on the shaft is a spur-wheel 
driving three others of equal diameter, one upon the outer end 
of each of the three spindles carrying the dies at their opposite 
ends. It will be seen that these three spindles converge towards 
each other; but their axes do not follow each the direction 
corresponding to the same angular points at opposite ends of a 
conical frustrum. Each is set off obliquely, as should have been 
shown by the dotted lines in the end view, so that the dies may 
take properly to the angular thread of the screw to be rolled 
out. A ring forming a bevel wheel, acting upon bevel pinions 
on the outer ends of the adjusting screws, shown in both figures, 
regulates the position of the rolling dies with reference to the 
diameter of the bolt to be cut. 

Mr. Evans has not brought this machine into regular use, but 
it appears to contain the ts of a valuable invention, 
Free needing some further improvement, inasmuch as uni- 
ormity of pitch in the screw cut is a matter of absolute necessity 
in nearly all screwed bolts. 











HICKS’S (AMERICAN) STEAM ENGINE IN 
THE PARIS EXHIBITION. 

GENERAL G, T. BEAUREGARD has become a shareholder in 
a company formed of several influential gentlemen in the 
Southern States of America for the manufacture of Hicks’s 
steam engine, of which we give illustrations, and of which an 
example is shown in the American department of the Paris 
Exhibition. 

In this remarkable and simple engine, four single-acting cylin- 
ders are employed, and all the moving parts except the fly- wheel 
are boxed up within the steam space. The pistons, with rods 
connecting directly to the crank, form, with the fly-wheel, the 
only moving parts, and these, with the cylinders, compose the 
whole engine. This is done by making the pistons of suitable 
form and arrangement to enable them to perform also the offices 
of valves, dispensing not only with the ordinary valves, but also 
with the whole — of valve-rods, eccentrics, stuffirg-boxes, 
motion bars, crossheads, and external attachments of every kind 
which they necessitate. The action of the pistons is alike 
= and uniform, each being a slide valve for the pne be- 
side it. 

Four single-acting pistons, working in the four cylinders 
marked B, b, B, B, are all connected to cranks on one shaft by 
suitable connecting-rods, each piston taking steam before the 
next succeeding one has finished its stroke, thereby insuring an 
uniform and continuous motion, and avoiding the dead points. 

The pistons are provided with proper ports and passages, 
which act in combination with ports and passages in the 
cylinders, to admit and release the steam, thus combining a 
slide-valve with the piston in one and the same piece, each 
piston admitting and exhausting the steam for its neighbour 
cylinder, as well as cutting off its own supply of steam from the 
boiler at any desired point. By this means the expansive force 
of the steam is used, and the exhaust allowed to remain open 
during the entire return stroke. 

_ These ports and passages are arranged opposite to each other 

in such a manner that a perfect balance to the pressure of the 

steam is effected. It will also be observed that the motions of 

the valve and cut-off are equal in rapidity to the speed of the 

eee and that the cut-off works in the closest possible proximity 
e piston. 

The pistons are effectually packed by a simple and convenient 
method, and can be tightened at pleasure. 

_The general appearance of the engine is shown in Fig. 1. 
Fig. 2 is an end view of the four single-acting cylinders, there 
being a pair at each end of the engine with the crank-shaft be- 
tween, and working within the casing,G. The steam and ex- 
haust | are seen at AA. Fig. 3 shows a side view of the 
pair of cylinders, with the steam cover to the casing, G, re- 
moved, the caps of the bearings within which the shaft revolves 
being seen at D D. Fig. 4 represents the engine standing upon end, 
with its underside next to the observer, and it shows the steam 
aud exhaust pipes, 1 and H. Fig. 5 represents the sole work- 
ing parts of the engine in their relative positions, the connecting 
rods being uncoupled from the shaft. It would require some 
little space to trace out fully, and by literal references, the pre- 
~ — of the ber per but = who desire further in- 

‘ormation, we would refer to Mr. Hicks’s Engli 
166, A.D. 1865, a 
+ - large —_ ¢ or oo are now working in America. 
y are made by the Hicks Engine Com i 
the State of Delaware. ad weormemedes 
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DOUBLE-ACTING STEAM HAMMERS. 


CONSTRUCTED BY MESSRS, FARCOT AND SONS, ENGINEERS, SAINT OUEN (SEINE). 
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WE give, above, engravings showing a couple of steam-ham- 
mers as constructed by Messrs. Farcot and Sons, of Saint-Ouen 
(Seine), that represented in Fig. 1 being a single-standard 
hammer with a 1 ton head, that shown by Fig. 2 a double- 
standard hammer with a head weighing 3tons. The cylinder of 
the smaller hammer is 19}: in. in diameter, and allows of a 
stroke of 2 ft. 7 in., whilst in the case of the larger hammer 
the diameter of the cylinder is 314 in., and the extreme stroke 
of the piston 4 ft. 113,in- With the exception of the arrange- 
ment of the standards, the two hammers are of similar con- 
struction, and it will be sufficient, therefore, that we should de- 
scribe one of them. 


By reference to the section given in Fig. 1, it will be seen that 
the lower end of the cylinder is placed in constant communica- 
tion, by means of a port, with a reservoir formed in the hammer- 
frame, this reservoir containing steam which constantly exerts 
an upward pressure on the annular area of the under side of the 
piston. Under these circumstances the piston has a constant 
tendency to rise to the upper end of the cylinder, and its down- 
ward stroke is caused by admitting steam to the top of the 
piston, this steam exerting a pressure over the whole area of 
the piston, and, of course, overcoming the pressure on the 
annular area of the underside. This method of using a constant 
lifting, overcome by an intermittent downward pressure, was 

roposed and patented by Mr. F. J. Bramwell about three years 

fore M. Farcot’s patent was taken out in England. The 
valve for admitting the steam to the upper side of the piston is 
worked by a hand lever, and its arrangement is shown by the 
section Fig. 1. 

The piston-rod is of rectangular section, and is forged in one 
piece with the piston, whilst the latter is packed with a number 
of rings sprung in on Ramsbottom’s principle. The construction 
of the cylinder ends is peculiar. The stuffing-box for the 
piston-rod is of slightly greater bore than the cylinder itself, and 
the cylinder bottom rests on the top of the pecking, and is pre- 
vented from rising by resting against the ledge formed by the 
reduction of the bore of the cylinder. This arrangement gives 
the bottom an elastic meets and allows it to yield slightly if 
struck by the piston. At the top, the cylinder is provided with 
a cover or cap, which is recessed so that it itself forms a short 
cylinder closed at the top, and of larger diameter than the main 
cylinder in which the hammer piston works. ‘This short cylinder 
is fitted with a piston, against the upper side of which the 
pressure of the steam is constantly exerted, this piston resting 
normally upon the top of the main cylinder, and forming a cover 
which can yield to some extent if struck by the piston. ‘The 
arrangement in fact forms a kind of steam buffer. Messrs. Farcot 
and Sons exhibit one of their single-standard hammers, with a 
10 cwt. head, in the Paris Exhibition. 








THE PARIS INTERNATIONAL 
EXHIBITION. 
A WaLK THROUGH THE ANNEXES. . 

One of the most perplexing features incident to the 
thorough comprehension of the extent and quality of 
the objtcts displayed in this Exhibition is the number 
and want of arrangement in the annexes. First, a build- 
ing has been erected, in which all architectural features 
are confessedly sacrificed to obtain facility of scientific 
classification, and the result is a huge gasometer with 
several concentric circles of different productions. 
But not the whole, or nearly the whole, of the various 
kinds of articles proposed to be thus brought into 
egy are contained in the main building at all; 

ut a large proportion is scattered among different 
houses, sheds, or annexes erected in different parts of 
the grounds, and as the area covered equals that occu- 
pied by many a small town, it will be readily under- 
stood how imperfectly the professed object in the 
selection of the general design for the building has 
been practically carried out, and how difficult it is to 
arrive at the conviction that you have seen everything, 
and that some new object will not turn up at some un- 
expected tnrn. The annexes would almost require a 
directory for themselves; and the difficulties of the 
explorer are increased by the great penury of signs, 
labels, or directions showing what they are, and in 
many cases the nation to which the annexe belongs 
can only be inferred from the nature and source of the 
objects exhibited. Then the English catalogue gives 
no assistance. As a general rule, every waabee in it 
is wrong; or, in other words, the number and class 
displayed on a ticket affixed to the article do not cor- 
respond with the number and class described in the 
catalogue, so that when you refer to the catalogue to 
see what is the name and: use of the object you are 
surveying, and the name of the person contributing it, 
you find a totally different kind of article, contributed 
Mir total different person, to be there specified. In 
all this there is great room for blame, and the diffi- 
culties standing in the way of the inquirer are enor- 








mously increased by such needless faults. The effect 
of the different annexes erected in the grounds is no 
doubt picturesque. But if essential features are to 
be sacrificed to that quality, it is a pity that the begin- 
ning was not made with the building itself. 

At the end of the Champs de Mars, furthest re- 
moved from the Seine, stands the Ecole Militaire, 
fronting which is one of the gates leading into the 
Exhibition. Entering by this gate, the first promi- 
nent object that we encounter on the right is an ele- 
gant elliptical green-house, Z Gandillot and Co., of 
22, Rue de Clausel, Paris. The framework is made 
of iron, and one main peculiarity is the introduction 
of Venetian blinds opposite to all the glass in the sides 
and roof; but the constituent laths do not overlap, 
but are placed a short distance apart, so as to let in a 
certain proportion of light, while excluding glare. 
Blinds of this kind have certain advantages over roller 
blinds ; but one disadvantage is, that in winter they 
do not so effectually keep out the cold. This green- 
house is labelled as sold. ; 

Nearly opposite this green-house, and at the outside 
of the Belgian annexe, there is a steam-crane, ca able 
of lifting 6000 kilogrames, set upon wheels, which run 
upon a railway. e boiler is set some distance be- 
hind the pillar, on a suitable platform, to balance the 
weight of the jib, and there are two cylinders with 
link motion attached to the jib for giving motion to 
the wheel-work. There are the usual arrangements 
for hoisting and swivelling. A small donkey engine 
on Brown and Wilson’s construction is applied to the 
side of a water-tank set on the foot-plate. 

Within the Belgian annexe there are several well- 
finished locomotives, the more prominent of which 
have already been described in our pages. There is a 
showy portable engine by A. Tilkin Mention, of Liége, 
of which all the parts are well got up, and the boiler- 
barrel is covered with brass. The fore wheels, which 
are of wood, swivel upon a ball-and-socket joint 
attached directly to the lower part of the boiler. There 
is no fore carriage, but the fore wheels are prevented 
from swivelling too much by means of chains attached 
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to the fore axle near each end, and connected with the 
kind part of the machine. There are two safety-valves 
set upon a cast-iron T pipe at the firebox end of the 
boiler. The cylinder, which lies horizontally on 
framing set upon the top of the boiler, stands higher 
than usual. Altogether this is a very creditable job. 

Messrs. H. 8. and Leon Enthoven, of Brussels, ex- 
hibit a roughly made portable engine, which has’ no 
feature worth mentioning ; aud M. C. Leclereq Bour- 
guinion exhibits a small and rough poftable engine, 
in which a cylindrical furnace ‘is contained in’a eylin- 
drical boiler, as in the Cornish construetion, but the 
smoke is transmitted through tubes of the Ordinary 
size of those of portable engines. The$eed*Water is 
heated before being sent into the boiler by being 
transmitted through a zigzag pipe set) inthe smoke- 
box. The Société de Longdoz, of Lidge, exhibit a 
small rough portable engine, with the cylinder set in.a 
box formed ofa prolongation upward of part of the 
steam space ; am Halot' and Co., Brussels, show a 
rough portable “engine, with cylindrical firebox and 
dome, and the chimmey folding. in two lengtlis, This 
engine is fitted beth with a feed-pump and injector 
and with two saféty-valves. Auguste Detombay of 
Marcinelle exhibit§ a small engine of rather rude 
construction attaghed to an iron rail or girder, with a 
rack on its upperside to enable the coke tobe drawn 
by steam-power ffom coke ovens of a peetliar con- 
struction, a modePof which oven: is also exhibited. 
This arrangement of coke ovens exhibits various fea- 
tures of cxcelleivee, and merits a more extended 
description. 

This system, of edking coal is that patented by F. 
Laumonier. The. 6¥ens ate arranged in a cireular 
bench or stack, with a large chimney in the middle ‘of 
the great circular building thus resulting. On the top 
of the ovens a cireular railway runs, on which wagons 
ply and empty thé eoal, through hopper bottoms, into 
each oven, through a circular hole at the top, like the 
holes formed in ‘the pavements in London and else- 
where for condueting the coal emptied in the street 
into the coaléellar beneath. Each oven has a large 
door, like achall-doar, at its outer extremity, or at that 
end whiehforms part.of the cireumference of the great 
circular structure, and each of these large doors has a 
small one, like a window falling backwards on hinges, 
in the bow of the arch which forms its upper portion. 
The doors open out on to a great circular paved plat- 
form, with its floor sloping downwards somewhat to- 
wards a depression, surrounding it like a great ¢ircular 
ditch, in which depression a circular railway runs to 
carry off the coke alter the coking operation has been 
completed. The floor of each oven, and the angular 
space or wall between each oven and the next adjoin- 
ing, are filled with flues debouching in the main 
chimney. The outer doors being closed, and the ovens 
filled from the railway overhead, the coal is heated by 
contact with the heated walls, and enough air, more- 
over, is allowed to enter in through the small doors in 
the main ones to maintain a slow combustion. When 
the coking operation is completed) the great doors are 
opened, and the coke is raked out upon the sloping 
platform, where it is cooled, water-cocks being set at 
intervals all around the edge of the platform, to which 
suitable spout-pipes may be attached to assist the 
quenching. Finelly, the coke is moved outwards into 
the wegons on the circular railway running outside 
of the platform, which railway is sunk relatively with 
the platform to a sufficient depth to enable the coke to 
come itito the wagons almost by gravity, and without 
the necessity of lifting it anew. ‘The whole design of 
this coking arrangement is exccedingly clever and judi- 
cious. The raking apparatus exhibited in connexion 
with it is intended to diminish the labour of raking out 
the ovens by hand, by applying steam-power for that 
purpose. 

In the same annexe, J. B. Fondu, Brain-le-Comte, 
exhibits a contrivance for raising a continual stream 
of wagons from a mine of any depth without ropes, 
by means of a’ reciprocating motion communicated to 
a vertical framework through the imtervention of 
racks. A wagon being brought in so as to be en- 
countered by this framework is held by certain catches 
ler beneath it, and is thus lifted through a certain 
veight by the ascending frame. The frame, after 
having performed its prescribed course of ascent, again 
descends ; but the wagon does not descend with it, 
as near the end of its first stage of ascent it has passed 
certain hinged catches, which fall out after it passes, 
and hold it fast and stationary, while the frame descends 
again to its first position. When the frame again 
begins to aseend, it again lifts the wagon from the 
stationary catches by meaus of other catches set higher 
up on the frame; and, by continuing this action, the 





wagon is lifted upwards step by step until it is 
finally discharged at the mouth of the mine. There 
are two of these frames set side by side, each one of 
which will raise the wagons to the surface and the 
other return them to the mine. Such an apparatus, it 
is needless to say, would be very heavy and cumbrous, 
especially in the case of deep mines ; and the derange- 
ment of any of the numerous catches would stop the 
flow of wagons altogether. 

One of the most creditable examples of machinery 
in the whole Exhibition is the great paper-machine of 
Messrs. H. Dautrebande and F. Thiry, of Huy, in 
Belgium, exhibited in this annexe, which is an excel- 
lent example of workmanship, and most judicious in 
all its arrangements. ‘The angles, however, of the con- 
stituent bars of the cast-iron framing are, we think, too 
sharp, and it would be better and stronger if all these 
corners were rounded. There are no evidences in this 
machine of having been got up for an exhibition dis- 
play. There is no exuberance of polishing about it, 
and no burnishing or other such meretricious aids to 
notoriety ; but the whole is well and faithfully finished, 
much as if intended metely to be set to work in a first- 
rate paper-faetory, for which, no doubt, it is destined. 
In this, as in other of the annexes, the exhibitors have 
been greatly IMcommoded by rain coming through the 
roof, and in so:large and elaborate a machine as this, 
with such a multitude of polished rollers, the mischief 
is especially serious, as it is impossible without con- 
tinual scouring to keep the rollers from rust, and 
scouring is both laborious, and is a process but little 
in harmony with the accurate finish of such a machine 
as this. If the machine were in operation, water 
would, of eourse, do no harm; but, being stationary, 
the iron rollers rust, and the brass ones are dimmed. 
When we last visited this annexe, a workman was 
employed im painting the iron rollers with taliow—a 
necessity unfair to the exhibitor in every sense, as such 
a coating necessarily conceals much of the accurate 
finish of the machine. There are also several good 
lathes in this annexe, but they will be described under 
a separate head. 

The Prussian annexe is not yet completed in its 
arrangements, but it contains many objects of interest, 
some of which may be noticed here. And first among 
these is a boiler by Joseph Gobiet, of Dusseldorf, 
which is probably the most remarkable specimen of 
boiler-work to be met with in the whole Exhibition, 
and is deserving of the attention which it will no doubt 
obtain from competent observers. In the plan of the 
boiler there is nothing remarkable. It is merely a 
cylindrical boiler of a very common type, as applied to 
portable engines; and a very common-place horizontal 
engine by Louis Jagler is sect upon the top of it. But 
the boiler is chiefly remarkable from the circumstance 
that the seams are welded up instead of being rivetted, 
and for the admirable manner in whibh this is done. 
There is a steam dome welded upon the boiler, and 
forming part of it, and so accurately is the form of 
every part preserved, and so complete is the exemption 
from flaws and irregularities, that it is difficult to be- 
lieve at first that the boiler is not of cast iron, as, 
apart from the difficulties of the seams, it is only in 
rare cases that boiler-work so smooth and free from 
blemish can be obtained. 

The brick-making machine of Messrs. Hertel and 
Co., of Nienburg, exhibited in this annexe, is a sub- 
stantial and well-proportioned machine, and the bricks 
produced by it are of excellent quality, as clay is not 
merely kneaded, but condensed. The clay or earth is 
first thrown into a hopper, at the bottom of which 
two horizontal rollers work, between which the clay 
is passed; and although these rollers will pass ex- 
ceptionally large stones by receding from one another 
when the strain becomes too great, they will erush 
small stones. In some cases where the clay is very 
rough, two sets of these rollers are employed, one set 
being placed over the other... The clay passes from the 
rollers into a horizontal conical receiver, in which 
screw-arms are made to rotate, which not merely stir and 
knead the clay, but compress it also through a narrow- 
ing neck towards a horizontal outlet, where it is. de- 
livered in a rectangular ribbon against slanting steel 
wires, which slit it into a number of parallel ribbons 
of the proper breadth and thickness for a brick, and 
these ribbons are carried forward upon rollers, and are 
cut across at intervals by another wire carried in a 
frame like a frame-saw, and projected when requisite 
from the side of the machine. The bricks shown with 
this machine as having been produced by it. are of ex- 
cellent quality, and very homogeneous in their strue- 
ture, and the fact of the condensation of the clay by 
being propelled through a tapering mouthpiece is con- 
sidered with reason to add to the strength and solidity 





of the product. One such machine, driven by an 
engine of 10 horse power, will produce about 15,000 
bricks daily with clay of medium hardness. But with 
very stiff clay three or four horses’ more power will be 
required. About 105 of these machines have been 
made. 

Turn we now towards the French annexe, and on 
our way thither we encounter a traction-engine by 
Aveling and Porter, set in the open. The driving- 
wheels are driven by a pitched chain in the usual 
manner of these makers, and are shod with diagonal 
driving pieces or flat projections from the tires, the 
better to enable the wheels to grip the ground. 
Fowler and Co. have a traction-engine adjoining, but 
at the time of our visit it was so enveloped in tar- 
paulins as to hide its structural arrangements from 
view. Lotz, ainé, of Nantes, has a ploughing-engine 
in the same locality, with drums for winding the 
towing-ropes, which drums encircle the boiler, as in 
some of the plans heretofore in use in England. Both 
the design and workmanship are inferior. The same 
maker exhibits a traction-engine with three wheels, one 
steering-wheel being placed in front, and the two 
driving-wheels behind. ‘here is only one engine with 
an inverted cylinder working down to an intermediate 
shaft, which communicates motion to the driving- 
wheels through the intervention of a pitched chain. 
The boiler is a vertical one with vertical tubes. 

Before passing into the French annexe near the 
Porte Dupleix, we may look for a moment at the ad- 
mirable specimens of terra-cotta contributed by Austria, 
in the shape of statues, vases, and other objects, and 
which are arranged in a most. tasteful manner on the 
top of an artificial mound with surrounding terra-cotta 
balusters, up which ivy is twined. Near this is a 
small building, containing, among other things, a 
model of the annular furnace for burning bricks and 
pottery, invented by Frederic Hoffmann, of Berlin, 
and which has now come into extended use in most 
countries. About thirty-two of these furnaces have 
been erected in England and Ireland, and the number 
is likely to be inereased in all cases where brick- 
making is carried on as a permanent manufacture, and 
not merely as an expedient for using up clay already 
on the spot. ‘Ihe principle of construction of this fur- 
nace is easily apprehended. A large annular chamber, 
with proper openings at the sides to enable the articles 
to be burnt to be introduced or withdrawn, is con- 
structed with a central chimney and with removable 
divisions for separating the annulus into different 
parts. If, now, we suppose the annulus to be filled 
with unburnt bricks, and that heat is applied to one 
division, the smoke or hot air escaping from that divi- 
sion will be employed to dry the bricks in the next 
compartment before it finally escapes to the chimney. 
The compartment thus dried will be the next one burnt, 
and the air required to maintain the combustion in the 
burning compartment will be made to enter through 
openings among the bricks last burned, whereby those 
bricks are rapidly cooled and the air is heated by 
means of which the combustion is maintained. The 
coal, instead of being burned on a common grate, is 
introduced in the form of dust through small orifices 
provided for the purpose, and closed with plugs all 
around the top of the annular kiln, and the fineness of 
this dust is so adjusted to the height of the oven that 
it is consumed by entering into combustion before it 
reaches the oven floor. Kach compartment of bricks 
or other objects is thus burnt in its turn, and so the 
process goes on continuously, the waste heat of the 
burning compartment continually drying the compart- 
meut before it, and taking all the heat of the com- 
partment behind through the medium of the heated 
air. 

The first objects we encounter in the French annexe 
are two presses, with circular cages or lanterns formed 
with wooden staves with intervening slits, and with 
pistons set down in the one case by a serew and in 
the other case by hydraulic pressure. These presses 
are by Chollet Champion, of Blére (Indre et Loire). 
J. M. Melany, of 42, Boulevart de Strasbourg, Paris, 
exhibits a tea-leaf roller with a hopper above, and 
feeding on to an endless web of rough canvas, passing 
over rollers and pressing upon the lower side of a 
similar web. Felix Boucherot exhibits a model of a 
steam brewery on a scale of one-twentieth of the real 
size, and showing the mash-tuns and all other neces- 
sary apparatus. Dreyfus Brothers; of 17, Quai 
TP Austerlitz, exhibit an apparatus for rectifying 
alcohol, with a tall cylindrical condenser of copper 
formed of movable pieces, to enable the interior to be 
readily cleaned, aud examined. A. Dubois, of 104, 
Avenue de Paris, St. Denis, exhibits a kneading- 
machine for dough, in which helicoidal arms are made 
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to revolve in a cylindrical case, whereby, it is stated, 
as much work can be done in twelve minutes as it 
takes thirty minutes to do without the machine, while 
the quality of the bread is better. A great number of 
similar machines by different makers are also exhi- 
bited, differing chiefly from one another in the shape 
of the kneading-arms, but all resembling one another 
so nearly, that it is needless further to describe them, 
Peyruc Cousins and Cox, of Toulon, exhibit an appa- 
ratus on Dr. Normandy’s plan for distilling fresh 
water from salt... This apparatus is of small size;.such 
as would be suitable fora ship. Samain, of Blois, 
exhibits a press, in which.the plunger is sent down 
by two elbow-jointed levers drawn together by a 
right and deff hand serew. I. Tambaux, of Paris, 
exhibits some sugaramachinery ; and a three-roller 
sugar-mill of commion-place construction is exhibited 
by Bartholemy and Bussoneau, of Nantes. The same 
makers also exhibif a centrifugal machine for sugar, 
driven by frictional contact. The most usual arrange- 
ment: in these machines is where a smooth bevel-wheel 
drives a smooth beyel-pinion, the surface of the wheel 
being of polished iron and that of the pinion of leather 
wound edgeways in spiral thongs, and finally turned. 
A. Morisseau, of Montargis, exhibits an apparatus for 
dressing millstones. The stone being first made fair, 
and the great notches being cut in the usual way, a 
slide resembling that of a small swivelling-drilly is 
mounted on a central axis, while the bottom of it 
rests on the face of the stone. A chisel is then 
mounted in the slide, and this chisel, which resembles 
a common chisel. for cutting iron, is moved up- 
ward by means of a revolving cam, and is suffered 
to fall upon the face of the stone, producing a 
slight indentation. The amount of force with which 
the chisel strikes is.adjusted by a small handle, and at 
each stroke the»¢hisel is moved radially along the 
slide so as to strike the next blow at a different point. 
Two small emery Wheels, rotated at a high velocity, 
are attached to the slide, between which wheels the 
chisel may be drawn at any moment to be sharpened, 
without detaching it from the machine. When one 
row of dressing is accomplished, the slide is advanced 
circumferentially to take another radial line of cuts, 
and by this arrangement the minute teeth or indenta- 
tions proper to be put into millstones to make them 
cut well are more rapidly and accurately formed than 
can be done by hand with the hatchet-cut at present 
employed. Another dressing-machine for millstones 
is exhibited in the same annexe, and one is also 
shown in the French department of the main building. 
But the foregoing is the most skilfully constructed and 
designed. Arabin, of Paris, exhibits a model of a 
millstone in which radial pieces of wire gauze are let 
into the under stone to let the flour pass through while 
the bran is carried to the edge. Several soda-water 
machines are exhibited in this annexe, and those of 
Hermann Lachapelle and Glover attract attention 
for their compactness and judicious construction. The 
large machines are worked by small engines with up- 
right boilers, the cylinder being affixed to a framing 
passing over the boiler and working up to a crank- 
shaft which gives motion tc the pump. The pressure 
of carbonic acid gas introduced into the water varies 
from 8 to 15 atmospheres. The gas, after being gene- 
rated, is sent into a gasometer like that used im gas- 
works, and the water and gas are both drawn from 
thence by the same pump and sent into one or more 
globes, from whence the aérated water is drawn off 
into bottles. A machine with two globes and a double 
ump, as constructed by these makers, will make 
19,000 to 15,000 bottles per day. 

In the same annexe, i Durenne, of Courbevoie, 
Paris, shows a portable engine with disc wheels 
formed of two thicknesses of sheet iron slightly dished. 
The cylinder, which is horizontal, is set upon a very 
heavy framework on top of the boiler, and there is an 
expansion valve wrought by a separate eccentric. 
M. Louvel, of Paris, exhibits tanks for washing and 
regenerating damaged grain, as also does M. Cur- 
daillac, cadet, of 21, Rue d’Aubuisson, Toulouse, 
though his apparatus is in a different building. M. 
Clarapede, of St. Denis, exhibits a portable engine 
with link motion, in which there is no feature calling 
for special remark, and J. F. Cail, of Paris, exhibits 
a centrifugal machine driven by frictional contact, in 
which the wheels are pressed together by a long 
spring. M. Chenaillier, of Paris, exhibits an eva- 
porating pan of copper, or, as he calls it, a “ universal 
evaporator,” in which a number of hollow copper discs 
strung on a central pipe are made to dip into a vessel 
containing liquid, and at the same time are put into 
slow rotation. When steam is permitted to enter 
these discs, the film of liquid adhering to them is 





evaporated, and by the continuous rotation of the 
evaporating discs the evaporation of the liquid is 
accomplished. The plan is by no means a new one, 
but has been in occasional use in England and abroad 
—especially for sugar-boiling—during the last twenty 
or thirty years. ‘The same exhibitor also shows these 
dises, applied within a small vacuum pan of the ordinary 
close construction, with glazed sight-holes to observe the 
action going on within. Dr. J.H.Lefréres exhibits 
several ‘copper vessels for. evaporating by the aid of 
fluted surfaces, and in which the construction must be 
most. difficult, as they resemble great jelly-moulds 
with the convoluted hottom hammered out. Le 
Gavrian and Sons, of Lille, P. du Rieux and E. 
Roettger, of Paris, and_othersjsexhibit filter-presses 
in which some separable material; like sugar, has to 
be separated from a liquid by pressure and filtration 
simultaneously applied. In most cases the material 
is placed in narrow drums avith cloth ends, which are 
then arranged in a horizontal /line,; and pressure is 
applied to the whole row, at-oif¢ey the fluid part.esca- 
ping through cocks attached to!annular pipes: passing 
round the rims of the drums. 

Tn a separate house containing only the articles ex- 
hibited by himself, T. Cumming, of Orleans, has three 
portable engines of 4 and 5 horse power, and several 
thrashing-machines, the whole of more than average 
excellence. The feed-pump in each case is worked by 
a stud projecting downward from the cross-head, and 
one engine has a feed-water heater. In each case tle 
cylinder, which lies horizontally on the top of the 
boiler, is carried by a casting, which also carries the 
crank pillow-blocks; and this arrangement, which is 
almost: universal in the French and other Continental 

ortable engines, is intended to take all strain off the 

olts. No doubt it is the right principle of construc- 
tion, and its benefits will be most conspicuous in the 
case of inferior work where the bolts z not very ac- 
curately fill the holes. In the adjoining shed, G. 
Gerard, of Vierson, Cher, has four portable engines 
with feed-water heaters, and with the feed-pumps 
worked by studs from the guide-blocks. The governor 
is driven by spiral bevel gearing, to which motion is 
given by a belt. The same maker also exhibits several 
thrashing-machines and other agricultural implements. 
Del Ferdinand, of the same place, also exhibits a 
portable engine, in which the pump is worked by a 
separate eccentric. The workmanship is of fair quality ; 
but the appearance of the engine is impaired by being 
daubed with bronze. H. Marechaux, of Montmorillon, 
Vienne, exhibits several horse gins, with cast-iron 
framing and wheel-work to bring up the speed. In 
some cases these gins are set upon wheels to be easily 
removable. In Cardaillac’s machine for washing and 
drying grain, the grain is put into a hopper, from 
which it is suffered to run into a circular tank of 
water, where it is stirred round by an agitator, when 
the impure water, carrying with it chaff or other light 
objects, flows away through a pipe near the surface. 
A stream of water and corn is then suffered to run 
down an inclined shoot with a number of ledges in it, 
when the corn passes over these ledges with the water 
by virtue of its specific levity while the stones are 
caught, and by lifting these ledges—which is done by a 
framework, which connects the whole together like the 
steps of a ladder—this is easily done. Frey and Sons, 
of Paris, exhibit a portable engine with a lmk motion, 
and which seeks to compensate for its inferior work- 
manship by being painted of a bright vermilion colour. 
Affixed to this engine there is a very good album, show- 
ing the different machines made by these constructors. 
The same exhibitors also show a vertical saw-frame, 
with travelling table, all very rough. A. Damey, of 
Jura, exhibits two small horizontal engines, one of 
which has; double eccentrics and expansion gear, 
worked in much the same manner as in the Allen 
engine. The governor spindle carries two discs, which 
are raised or lowered by every change in the position 
of the balls, bringing one or the other into contact 
with a small pulley set between them, and which com- 
municates with a screw on the rod of the expansion 
valves. By this expedient, if the engine is gomg too 
fast, the lower disc is raised against the pulley, which 
so acts on the screw as to give less steam. The reverse 
action takes place if the engine is going too slow, and 
the discs will, consequently, finally settle into some 
position which gives the right amount of steam to 
maintain the prescribed speed. Vachon, of Lyons, 
Lehuillier, of Dijon, and others, exhibit diflerent 
varieties of “ trieurs 4 grains” for separating corn from 
other seeds, and also from dust or refuse. Albaret 
and Co., of Liancourt, exhibit a small horizontal 
engine, with guide-shoe and the governor driven by a 
strap. ‘They also exhibit a good-sized portable engine 





driving a thrashing-machine. The cylinder of this 
engine is - prt in the smokebox, and the end of the 
piston-rod moves through an eye which acts as a guide, 
the rubbing surfaces being brought into contact by a 
tapered split bush of brass set up by two bolts. The 
governor consists of a ring encircling a ball, like the 
ring of Saturn encircling its orb ; and this ring, which 
is pressed into an oblique position, when the engine is 
stationary, by a spring within the ball, is constrained 
to move more and more. into a position transverse to 
the axis of rotation as the speed of the engine increases, 
which motion being communicated to the throttle- 
valye governs the speed of the engine. The valve de- 
rives its motion from a rock link moved by an eccen- 
tric, and a hand-wheel with screw carries the valve 
connecting-rod higher or lower on the link, and so in- 
fluences the throw, and with it the amount of expan- 
sion. The same makers exhibit a large traction engine 
on the outside of the shed, in which the steering wheels 
are kept closer together than usual for the sake of 
greater ease in steering. Lach of the two driving- 
wheels is driveu by its own pitched chain from chain- 
pulleys moved by an intermediate shaft, and arrange- 
ments are introduced to enable the chains to he 
tightened when they wear, by withdrawing the pulleys 
through a corresponding space. 

The — annexe is an imposing building, but 
contains little except specimens of woods, and marbles, 
and wine, and other objects in bottles. . There are two 
yonge wine-presses, by A. Pfeiffer, of Barcclona, one 
worked by a lever turning a screw, and the other bya 
hand-wheel and gearing also turning a screw. ‘There 
are also similar presses by 8. Pinaquy, of Saroz, Pam- 
pluna; one worked by hand-spokes turning a screw, 
and the other by a lever and ratchets turning a screw, 
The Portuguese annexe is an elegant structure, but 
contains no machines or engineering expedients. It 
is chiefly filled with bottles containing specimens of 
grains, cottons, and other products, Adjoining these 
annexes is the Austrian bakery, not yet completed, 
but baking excellent bread. The ovens are heated by 
means of flues carried beneath the oven floors, and the 
floors are much inclined, to bring the bread more 
readily to the doors, The heating furnaces are sct at 
the back of the ovens, and in the front there is a 
pyrometer for measuring the temperature, a damper 
being introduced into the flue of each furnace to regu- 
late the heat. For making rolls, a certain depth of 
dough is put into a cylindrical vessel, and cutting 
blades are then projected by a handle up through the 
mass, whereby every piece is made of precisely the 
same size. This bakery is superior in its arrangements 
to the Parisian bakeries, and still more superior to the 
London ones. 

In the tract lying between the Ecole Militaire and 
Porte Rapp there is a boiler-house with two boilers, 
one of which is at work ; a crane with tubular iron jib, 
that will lift 10,000 kilogrammes, by H. Vivaux and 
Co.; and a circular Belgian annexe, containing a mis- 
cellaneous assortment of articles, consisting of loco- 
motive tires, rails, plates of iron, iron snd copper wire, 
nails, specimens of marble and of earthenware pipes 
and retorts, flax-scutchers, and other things, none of 
which call for detailed notice. There are also two 
large circular boilers and one small one for supplying 
steam to the engines within the building, and also for 
driving an exhausting apparatus, by Gargau and Co., 
of Paris, for ventilating the main building by sucking 
out the vitiated air. In this machine a small hori- 
zontal engine gives motion to a crank-sh:aft with one 
solid crank in the middle, and an overhung crank and 
fly-wheel at each end. ‘Ihe three cranks thus formed 
in the engine-shaft give motion to three exhausting 
cylinders lying horizontally side by side. The air is 
admitted to these cylinders and emitted from them 
by three slide-valves lying on top of the cylinders, 
and each slide-valve, which is of great width, is fitted 
with two valve-rods worked off a rocking-shaf, moved 
by an eccentric. The pump-rods protrude through 
the bottoms of the pumps, and are covered by caps. 
The whole is symmetrical, and is well got up. Near 
the Austrian restaurant, Gebruder, Decker and Co., 
of Canstatt, have set up a large grinding-machine, not 
yet finished, in a separate house. Proceeding onward 
im the direction of the Swiss Fine Arts Annexe, we 
encounter a pair of boilers, by Farcot and Sons, set 
in a house by themselves, to supply steam to the ma- 
chinery within the main building. These boilers are 
bad in design and rough in construction. Each 
boiler contains a large cylindrical furnace, debouching 
in a number of tubes, which fill the whole cylinder up. 
Each boiler is composed of two such cylindrical boilers 
placed one on top of the other, the whole being 
covered with a sheet-iron casing lined with fire-brick 
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and the smoke on escaping from the tubes passes u 
where it will around the cylindrical boiler overhead, 
and from the top of the sheet-iron casing it is con- 
ducted to the chimney. It is needless to say that 
this casing radiates much heat, and the plan is mainly 
remarkable for the perverse ingenuity by which Messrs. 
Farcot’s productions are usually distinguished. No 
English engineer could produce such a plan without 
being laughed out of court. Near the end of the boiler 
there is a rather neat donkey-engine, with an inverted 
cylinder set on a frame, ad woking the pump stand- 
ing below. A cross-head and side-rods give motion to 
a crank-shaft lying across the top of the cylinder, and 
a small eccentric on this shaft moves the valve. 

Advancing onward, we encounter opposite the end 
of the Rue des Indes a small but neat crane, worked 
by one of R. W. Thomson’s rotatory engines, in which 
two radial pistons set within the same cylinder are 
drawn together or moved apart by the action of 
elliptical wheels on the outside, and motion is thus 
obtained on much the same principle as in Horn- 
blower’s engine, where a radial revolving door or 
piston moved up to a stationary one, which becomes 
the mover in its turn, the other becoming stationary, 
and steam was thus consumed and power generated 
as in a common engine. In Thomson’s engine the 
pistons do not in any case come to a state of absolute 
rest, though they do so relatively to one another. 
Passing by a neat boiler-house by Flaud and Co., and 
also an Italian annexe containing some agricultural 
models and specimens, we come to a blowing-machine, 
by E. Phillipon, of Paris, for blowing air into the main 
building to ventilate it. Two horizontal pumps, re- 
sembling those of Gargan and Co., but not so well 
finished, are employed, and they are worked by a single 
steam cylinder set on top of a boiler, and giving motion 
by means of belts to a crank-shaft which works the 
pumps. The air is conducted through belts on the 
er into hollow girders, and from thence into three 

4 inch pipes. The boiler is cylindrical, with smoke- 
box doors at the end, and the cylinder is set on a 
strong frame on the top of it. The pumps are about 
4 feet diameter and 3 feet stroke. Near this machine 
Le Paupier, of Paris, exhibits a crane in which a re- 
ciprocating is converted into a rotatory motion, and 
near this is Chrétien’s crane already described, with long 
stéam cylinder, acting on Armstrong’s principle of a 
multiplying chain-pulley. Sluice-valves by C. Douchain, 
and a road-sweeping machine with great central 
cylinder, into which the mud is carried, are also 
shown near the same spot. We have passed by the 
agricultural annexe, the leading implements of which 
are described separately. 

Several additions to the marine annexe, near the 
water-side. Besides Admiral Halsted’s models, we 
have ten models of steamers, some of them ram-vessels 
and some with twin-screws, by C. Mitchell and Co., of 
Newcastle, but they have the common fault of being 
nearly all too high out of the water for iron-clad ships. 
Some have a central fort with two guns in broadside, 
and two have double turrets, each carrying two guns. 
Some of them also have twin-screws. ‘I’. H. Ritchie, 
of London, exhibits bolts covered with ebonite for at- 
taching plank to iron ships. W. H. Whettem, of 
Portsmouth, exhibits a buoy with bell on the top for 
giving alarm in dark nights and fogs. Inglis and Co., 
of Glasgow, also exhibit a model of a river steamer 
constructed by them’; and Colonel Evelyn has a model 
of a vessel fitted with his stern-propeller, formed of a 
horizontal blade moved up and down in the water 
transversely at the stern of the ship. 


NAIL-CUTTING MACHINE. 

Tue Wickersham Nail Company, of Boston, in the 
United States, exhibit, in the Paris Exhibition, a 
machine for cutting nails out of plate iron, and which, 
from the rapidity with which it works, and the excel- 
lency of its performance, justly deserves the notice 
which it attracts. One important feature in connexion 
with this machine is, that there is practically no waste 
of metal, excepting just a very narrow strip at either 
end. The nails are cut out perfect, with heads and 
pointed ends, all made in the one operation of stamp- 
ing-out. The machine in the Exhibition is fitted with 
cutters arranged for making nails 2, in. long, and 
which are cut from a plate of iron sin. thick. Eight 
nails fall out fully made with each revolution of the 
driving-shaft, and, at the time we saw it, the machine 
was making about 120 strokes per minute—that is to 
say, it was manufacturing nails at the rate of nearly 
1000 per minute, apparently with the greatest ease. 
In the manufacture of smaller nails the rate of pro- 
duce would, of course, be much more rapid, as the 
machine would take in the same width of metal, from 
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which a much greater number of nails would be cut 
out by each stroke. 

This machine consists of an iron-stand or table, 
from which projecting frames rise to hold the head- 
piece that carries tlie cutters. This headpiece rocks 
on side bearings, and from the back of it project two 
short arms, to which a connecting-rod is attached by 
means of a pin passing through them, and which com- 
municates a rocking motion to the cutter-holder from 
a crank in thedriving-shaft, which gives a stroke of 3}in. 
To one end of the crank-shaft is fastened a pinion, which 
gears into a cog-wheel having twice its number of 
teeth, and which therefore makes but one revolution 
to two revolutions of the pinion. On this cog-wheel 
is a double-cutting cam-for giving a lateral motion to 
the iron plate from which the nails are being cut. 
Just above this cam, and held in brackets projecting 
from the side of the frame, is a shaft, from one end of 
which depends a small crank, the pin of which works 
into the cam above referred to; and rising from it per- 
pendicularly are two levers, which, by means of two 
connecting-rods, communicate the lateral motion to 
the feeder. The feeder consists of a rectangular 
framework of iron, resting on two lateral guide-bars 
moving in small studs projecting from the table of the 
machine-frame. On the hinder guide-bar is cut a small 
tooth-wheel, and to it is attached a ratchet-wheel, 
which is worked slowly forward by means of an arm 
attached to the pawl, which passes over a cam as the 
feeder receives its lateral movement. Working in 
grooves in the sides of the rectangular framework of 
the feeder is the feeder itself, to the forward part of 
which the iron plate from which the nails are to be 
cut is securely fixed by a small vice, and on the under 
side of the back projection of the feeder is a long rack 
working over the small tooth-wheel cut in one of the 
lateral guide-bars. The cutter-head has ten cutters 
fitted into it 2,7,ths in. wide, that being the length of 
the nails being made. These cutters are set alter- 
nately at different levels, the first, third, fifth, seventh, 
and ninth being placed about a quarter of an inch be- 
hind the others ; and every other cutter in each set is 
alternately placed at a different angle for the purpose 
of giving the proper shape to both sides of the nail: 
thus, for instance, the first and third cutters would be 
employed in making one nail, the fisrt giving the 
proper shape to one side of it, whilst the third com- 
pletes the nail by cutting it from the plate and giving 
the proper shape to its other side. Similarly the 
third and fifth cutters also act together, the second 
and fourth, the fourth and sixth, and so on; and the 
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nails are so formed that they are cut alternately with 
their heads in opposite directions, the piece that is 
detached for forming the head of one nail resulting in 
formation of a pointed end to the next one to be 
cut out. 

From the above description the action of this 
machine will have been made tolerably clear. As soon 
as one set of nails has been cut, and the cutters are 
raised, the cam on the large-toothed wheel, working 
through the armature and levers attached to the side 
of the machine, pushes the iron plate sideways under 
two sets of cutters, or, in the case of the particular 
machine we are describing, for a distance of 52 in., 
and, at the same time, the small ratchet-wheel on the 
feeder will, by causing the small pinion on the lateral 
guide-bar to partially revolve, give a slight forward 
movement to the plate equal to the thickness of the 
nail to be cut. Immediately after another cut is com- 
pleted, and the cutters raised, the cam again comes 
into play and draws the plate back again to its former 
position; a similar forward feed again takes place, and 
another lot of nails are made. Thus it will be seen 
that two more cutters will always be required than the 
number of nails to be made at each stroke ; and in the 
machine at the Paris Exhibition, which makes eight 
nails per stroke, ten cutters are necessarily employed. 








TWELVE-CHAMBER REVOLVING PISTOL. 

THE accompanying illustration shows in detail a very neat 
arrangement for a twelve-chamber revolving pistol, the invention 
of M. T. Dromel, of Paris. The idea of arranging many cham- 
bers in a circle is not new, but the manner in which the details 
have here been worked out is certainly original and deserving of 
merit, and will readily be understood by reference to the draw- 
ings contained in Figs. 1to 5. One of the chief objects aimed at 
in the introduction of this weapon has been to produce as light 
and portable a revolving many-chambered pistol as possible, 
whilst its small width and the absence of projecting points ren- 
der it admirably suited for carrying in the pocket, the sight at 
the end of the barrel being the only inconvenient part of the 
arrangement; but this might perhaps be almost entirely dis- 
pensed with without in any great degree depriving the instru- 
ment of much advantage. The circular chamber-piece being 
comparatively small, and easily shifted, a second chamber-piece 
ready loaded, might with safety be carried in the pocket, and thus 
twenty-four charges might be always available in cases of dan- 
ger or emergency. Fig. ] shows the pistol complete. A is a catch, 
closing the circular door, moving on a pivot at C, which holds 
the chamber-piece in its place; and B is a small slide, which 
draws out for the purpose of cleaning or repairing the lock. 
Figs. 3 and 4 show the chamber-piece, Fig. 2 shows the lock 
arrangement, and Fig. 5 the opposite side of the pistol, with the 
hammer. In Fig. 2, A isthe principal part of the lock-arran ge- 
ment, which is attached by a joint to the trigger-block, E. 
On pulling the trigger, the end of the trigger-block is elevated, 
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CONSTRUCTED BY MESSRS, PEASE, HUTCHINSON AND CO., ENGINEERS, SKERNE IRONWORKS, DARLINGTON. 
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and thus throws the piece, A, forward, which, pressing against 
a small projection on the hammer, raises it, draws out the point 
which enters one of the small holes, shown in Fig. 3, whilst it 
at the same time presses against one of the small projections 
shown in Fig. 2, and causes the chamber-piece to revolve. As 
soon as the next chamber comes opposite to the barrel, the 
hammer is released, and the spring, B, forces it powerfully back, 
when its point enters the next hole and explodes the cartridge, 
which contains its own cap; and as soon as the trigger is re- 
leased the spring, C, draws Pack the piece, A, whilst the smaller 
spring, D, gives its point a slight elevation, and thus raises it 
so that on the next discharge the point of A shoots out above 
the next point on the chamber-piece. In Fig. 5, A is the ham- 
mer, from the end of which a small point projects, which enters 
holes shown in Fig. 3, to explode the charge, whilst the small 
piece, B, is for the purpose of erabling the pistol to be carried 
safely in the pocket when loaded; for by raising the hammer, 
and elevating B, so that the point on A passts through the 
hole in B, it is slightly raised away from the cartridge, and 
cannot, therefore, explode it. This is, in point of fact, an adap- 
tation of the needle gun to a pistol, and its extreme simplicity 
and the compact arrangement of its parts attracted the notice 
— members of the jury on small arms at the Paris Exhi- 
ition. 








Tue Prusstan Fieer.—The Prussian fleet now consists of 
the following vessels: two ironclads and eight corvettes, mount- 
ing together 174 guns; two avisos, with six guns; thirteen 
gunboats, with 54, and a number of sailing vessels, with 
218 guns. 

Tue Dutcu Navy.—According to the new Dutch navy or- 
ganization law, twelve new screw corvettes, with sixteen guns 
each, ten ironclads, each carrying two 300 pounders, and four- 
teen monitors are to be added to the Dutch navy. 94,000 
Snider rifles have also been ordered for the Dutch army. 








MULTIPLE DRILLING-MACHINE FOR THE 
RIVET-HOLES OF GIRDER PLATES. 


Tuts inachine, of which we give illustrations above, has been 
designed and constructed by Messrs. Pease, Hutchinson, and 
Co., of the Skerne Ironworks, Darlington, for drilling the rivet- 
holes in girder and other plates, more especially those in the 
booms of large girders which are formed of a number of plates, 
and through which the holes are required to be drilled simul- 
taneously. The plates, afier being planed, are placed in their 
relative positions on rollers at the end of the machine, so that as 
fast as the plates are drilled they may be removed and another 
length brought under the operation of the drills, withont an 
setting under the machine, the top plate alone being marked off. 
Each drill has an independent fren and they can thus be 
readily set by means of a rack and pinion to any regular or 
irregular pitch. The whole drill-frame has a lateral motion, by 
meaus of which each row of rivet-holes can be formed in succes- 
sion. Each drill is also furnished with a small clutch and 
handle, and can be engaged or disengaged independently, this 
arrangement enabling a broken or blunt drill to be replaced 
without stopping the remainder. 


The feed is obtained by a double worm motion at one end of 
the framing, moving a shaft passing across the drill frame im- 
mediately in front of the drills. On this are double levers 
attached to links ccnnected with the drill spindles, as shown in 
the engraving. Through the boss of each lever passes a large 
set-pin, which at once serves to connect the self-acting feed, and 
as a lever handle for withdiawing the drill. The driving-shaft 
passes over the centre of the drills, driving each by means of a 
pair of bevil wheels. It is found practicable to drill by this 
machine holes j in. in diameter through 4 in. plates, at the rate 
of ten per minute, whilst the pitch of the drills, &., cau be 
modified. with great readiness. 








WOOD-WORKING MACHINERY AT 
THE PARIS EXHIBITION. 

Setr-actine machine tools for working wood are 
among the youngest creations of modern mechanical 
engineering. e therefore find the contemporary 
existence of such machinery in the rudest forms in 
which the first models have been made by their 
original inventors, in one country, and of machines 
having the very highest refinement and skill of modern 
engineering brought to bear upon them in each 
special detail, made in some other quarter, more or 
less distant from the first. The Paris Exhibition, by 
bringing the productions of widely separated makers into 
close comparison ‘with each other—collected as they 
are there in one spot, and grouped together according to 
the countries from which they have been sent—makes 
that great and strking contrast clearly apparent even 
to the eye of the most superticial observer. We have 
before us wood-working machinery from England as re- 
presented by the four firms of Messrs. Samuel Worssam 
and Co., Messrs. Powis, James and Co., and Messrs. 
Charles Powis and Co., of London, and Messrs. 
Thomas Robinson and Sons, of Rochdale, and machinery 
made in France by the well-known establishments of 
M. J. L. Perin, of Paris, and Messrs. Sautreuil and Co., 
of Fécamp, bordered on one side by the productions 
of German imitators, such as M. Zimmermann, of 
Chemnitz, Messrs. Gschwindt and Zimmermann, of 
Carlsruhe, and on the other side by those original and 
ingeniously contrived machines brought over trom the 
United States, some in that state of primitive rudeness 
which makes engineers wonder how such machinery 
can be got to work at all, some others again carried 
out with great refinement and in excellent style of 
workmanship. In this manner the whole history 
of wood-working machinery is tangibly illustrated by 
specimens, which, if coming from one spot, would 
have represented various successive periods of time, 
but coming as they do from different quarters as con- 
temporary productions, are striking proofs of the fact 
that progress in this branch goes faster than in- 
telligence of the results obtained and specimens of the 
a y constructed machines can travel from place to 
slace. 
. We commence our review with the machines 
exhibited by Messrs. C. B. Rodgers and Co., Norwich, 
Connecticut, in the American department. These are 
the types of the first wood-planing and moulding 
machines, with their rapidly revolving cutters and 
their wooden frames, as brought over from America 
many years ago. The wooden framework character- 
istic of American machine-makers was at first thought 
perfectly sufficient for the small strain brought upon 
the cutter in its rapid rotation; but the demand for 
highly finished work, and the experience gained with 
regard to the small durability of wooden framework, 
necessitated a change in this respect. Absence of 
vibration, which is required for a smooth cut, cannot 








be obtained from a wooden structure, however wel] 
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got up. The frame requires great stiffness and rigidity, 
and it also requires weight. The importance of weight 
in the frames of wood-working machines, the moment 
it, was clearly established, created a tendency, par- 
ticularly amongst English constructors of wood-work- 
ing machinery, to go to excess in that respect. 

We find the remnants of this state of things (which 
had reached its climax at about the time of the London 
Exhibition) amongst some of the machinery shown in 
the English department, and still more cléarly visible in 
the illustrated catalogues of those exhibitors, since 
these catalogues contain not only the most recent con- 
structions brought to Paris in preference to other 
machines, but. also some of the more antiquated 
patterns not entirely superseded yet. In the 
framework of the most modern designs of English 
machines of this class, the introduction of. hollow 
cast frames has produced great advantages. We 
believe that Messrs. Powis, od and Co., of Lon- 
don, have taken the lead in this direction, and that 
the other makers have been rapidly following in their 
wake. Messrs. Powis, James, and Co. exhibit amongst 
their machines:some of the best designed frames of 
wood-working Machinery ever produced. This will 
not fail to exert: @ beneticial influence upon the future 
productions of their neighbours and of machine-makers 
in general. Im the machines exhibited by English 
makers, we cannot but be struck with the great and 
decided superiority over the productions of all other 
countries—a superiority which is all the more appa- 
rent beéatise in other branches of engineering this 
country certainly does not appear to so great an ad- 
vantage at Paris as might have beenexpected. With 
regard to nicety of execution and beauty of finish, 
the machinery exhibited by Messrs. Worssam and Co. 
has no rival throughout the whole Exhibition. We 
have on a former occasion so fully described the 
machinery made by Messrs. Worssam and Co., and 
with that we also referred to some of the machines 
which are now exhibited in Paris, that we will now 
only remind our readers of one peculiarity of con- 
struction in the details of Messrs. Worssam and Co.’s 
revolving spindles. The bearings are made perfectly 
cylindrical, and only for spindles of large diameters ; 
they are made with chamfered collars for lateral ad- 
justment. The spindles are of hardened steel, and 
run in gun-metal bearings, the latter being made in 
halves, and screwed together by meaus of set screws, 
which regulate the distance of the two brasses with 
the utmost nicety, so as to enclose the spindle ac- 
curately, and still not to throw any strain or pressure 
upon the latter. For cylindrical bearings Messrs. 
Worssam and Co.’s construction cannot fail to be 
recognised as the height of engineering refinement, 
giving to the trunnions of shafts revolving at the high 
speed of several thousand turns per minute the most 
favourable conditions for accuracy and steadiness of 
movement combined with reduced friction and wear. 
Another very good method of constructing the bear- 
ings for the quickly revolving — of wood-work- 
ing machinery is that adopted by Messrs. Thomas 
Robinson and Sons, of Rochdale. ‘Ihe spindles are 
made with plain conical ends forming the trunnions, 
and running in solid conical bearings of gun-metal. 
The trunnions are hardened steel, anu their ends bear 
against tail-pins of steel, also hardened and adjusted 
in the bearing itself, so as to touch the ends of the 
spindle without exerting any pressure upon it. The 
bearings introduced by Messrs. Robinson and Sons 
have the advantage of enclosing the end of the spindle 
completely, and thereby protecting the trunnions from 
dust and dirt; they are also cheaper in their first 
cost, and allow of a readier mode of centering the 
spindle ; but, on the other hand, the truth of move- 
ment in the cylindrical bearings, if once obtained by 
careful workmanship, is more certain and lasting than 
with conical bearings. As recent improvements in 
some important details of construction, we have to 
record amongst the English machinery the arrange- 
ments for setting the spindles of revolving cutters to 
different angles. One arrangement of that kind is 
applied to the patent moulding and planing machine of 
Messrs. Powis, James, and Co. The two vertical 
cutter-spindles, which work the two sides of the plank 
passed through this machine, can be placed at any 
required angle to the vertical line by having their bear- 
ings fixed mm an adjustable support. With special 


classes of work this arrangement is of great advantage, | 


allowing the production of dovetailings for the longi- 


tudinal joints of cylindrical work, which would other-| shall speak on a future occasion, and we now return 


wise be very difficult to produce. Messrs. Robinson 
and Sons have another arrangemeut of a similar ten- 
dency, exhibited with their moulding-machine. In 
moulding cutters the difference in length between the 
rojecting and hollow parts of the cutter from the 


centre of the spindle is a source of great difficulty and 
inconvenience. The speed of the spindle being con- 
stant, it follows that those parts of the cutter which 
project further from the centre, and which are to pro- 
duce the hollow parts of the moulding, cut the wood 
at a much higher speed than the other parts of the 
tool; the resistance of the wood is, moreover, acting 
through a greater leverage at the extreme ends of the 
moulding cutter, as compared with the rest. of the 
edge; and there is, therefore, in the first instance, a 
difficulty to get the proper speed of revolution, which 
will not be too great for the longest and not too small 
for the shortest radius ; and, in the second place, there 
is a constant twisting action exerted upon the cutting 
edge by the difference of strains, which causes rapid 
blunting and.a r of fracture of the cutters, so 
much to be feared with that class of machinery, on 
account of the fatal gonsequences to the workmen 
often caused by the, pieces’ of fractured revolving 
cutters flying off by centrifugal force. 

Most of the mouldings have the greatest radius at 
one eud and the smallest at the other end of the 
cutter, and in all such cases it is possible, by inclining 
the cutter spindle against the bed upon which the 
work is carried in a horizontal line, to take off the 
extreme differences, and to confine the projections of 
the cutter within comparatively narrow limits. This 
plan has been ‘adopted by Messrs. Robinson and Son 
in their universal moulding-machine. The frame carry- 
ing the spindle, and which used to be fixed in a hori- 
zontal position, is now made adjustable round a fixed 
centre, and the degree of its inclination is indicated 
upon a graduated scale on the bracket supporting the 
frame. Each form of moulding to be cut requires a 
certain inclination of the spindle most favourable for 
a good shape of the malted cutter, and this is adopted 
as the basis to start from in making the cutter itself. 
We find amongst the tools exhibited by M. Zimmer- 
mann, of Chemnitz, a copy of the moulding-machine 
shown by Messrs. Robinson and Son at the London 
Exhibition in 1862, with the fixed cutter, as formerly 
made by the latter firm, and as now improved upon by 
them in more recent practice. We can give no better 
illustration of the inferior standing of those machine- 
makers who carry on a half-lawful trade by the piracy 
of designs in the absence.of effective patent laws, as 
compared with real engineers, who are capable of ori- 
ginating and improving, and who will. always keep 
ahead of these outer barbarians who, had we a just 
protection of mental property, would have no docus 
standi whatever except as licensees. Having reached 
M. Zimmermann’s wood-working machinery, which, 
although a kind of historical anomaly, is well made 
and nicely got up, we may as well mention a dovetail- 
ing-machine exhibited by that manufacturer, and de- 
clared by him to be his own design and invention, a 
statement which, however, we would be cautious to 
endorse from so expert an appropriator of other people’s 
ideas. M. Zimmermann’s dovetailing-machine has 
three horizontal spindles, one over the other, and 
having their distances from each other adjustable. 
Each cutter requires a revolving cutter of the shape 
required to be given to the dovetail, and the wood to 
be operated upon is pussed down across these cutters 
by means of a vertical slide placed in front of the 
drills, and carrying a table with the article operated 
upon. After the completion of three recesses, the 
slide is traversed horizontally by means of a screw, and 
three more grooves are produced at the next cut. Yor 
cutting the counterpart of these dovetails the same 
machine is employed, with plain revolving discs or 
cutters, the table being then placed in an inclined 











saw for timber. This isa plain straight saw mounted 
| in a frame, and having a reciprocating movement upon 


| position, so that the vertical slide, in carrying the wood | 
against the cutter, produces a parallel cut inclined in } 
| 


| one direction, and at a second operation, for which the 
table is placed in an opposite inclination, the second | 


| bevil is produced. ‘I'he machine has the advantage of | 
| being small and compact, and cheaper than some other | 
| dovetailing-machines made in different countries. Its | 
only drawback is the multiplicity of changes required | 
| in setting the machine for doing the different parts of 
one operation before the work can be coimplated The 
| Paris Exhibition contains two other dovetailing ma- 
| chines of different constructions to that of M. Zimmer- 
mann; they are both in the Austrian department—one 
| exhibited by the Vienna Arsenal as designed and con- 
| structed there for the use of the War Department, and | 
another ingeniously designed machine by Mr. Abraham 
Ganz, of Ofen, in Hungary. Of these machines we 


| to the other articles exhibited by the makers of wood- 
working machinery in this country. Messrs. Worssam 
and Co. have shown a model of a large cross-cutting 





a pair of inclined guides, which are themselves movable 
vertically, so as to give the feed to the cut by lower- 
ing the saw with its guides bodily. The inclined posi- 
tion of the guides serves for giving to the saw that 
peculiar swing or curvilinear action which is found 
necessary for that class of work. Another construc- 
tion of a cross-cutting saw exhibited by Messrs. Robin- 
son and Sons, of Rochdale, has a circular saw mounted 
on an arm, which is made to move round a fixed 
centre. Tiris centre, at the same time, forms the bear- 
ing for the driving-shaft carrying the strap pulley for 
working the saw, so that in all positions of the arm 
the rotating movement of the circular saw is continued 
without alteration. The arm is carried forward and 
backward by a crank motion, giving a quick return to 
the saw, and the latter is thereby traversed across the 
table, which supports the timber to be cut across. The 
band-saw forms part of almost every exhibition in this 
branch. It is a very remarkable fact that all Eng- 
lish makers of these machines import. the saws 
from France, where the well-known inventor of the 
band-saw, M. Perin, is the first and most cele- 
brated, but not the only, maker of these saws. The 
Sheffield articles of this class are, by the unani- 
mous evidence of all machine-makers, considerably 
inferior to the French saws. There is, however, a 
considerable trade done in band-saws in Sheffield, and 
it would be interesting to aseértain where these Shef- 
field saws are used, and if they are not perhaps occa- 
sionally reintroduced into England with ‘the stamp of 
some foreign maker upon them, to satisfy the predilec- 
tions of “the trade.” There is one.improvement in 
the arrangement of band-saws worth noticing, viz., 
that patented by Messrs. Powis, James, and Co. This 
consists in making the table adjustable in an inclined 
position, without interfering with the position of the 
wood packing through which the saw passes. The 
wood packing is formed in the shape of a cylindrical 
block, with the axis of the cylinder corresponding to 
the eentre round which the table is janed. in placing 
it at an incline. The wood packing thereby can be 
kept stationary for all positions of the table. Messrs. 
Charles Powis and Co., of London, exhibit a band-saw 
amongst other machines, which is worked in the Exhi- 
bition by one of the most expert workmen existing, 
robably equal in skill to the man who worked M. 
erin’s band-saw in the London Exhibition, and who 
is still considered the best workman in France in this 
ponehir: Amongst the French -wood-working ma- 
chines, those of M. Perin are the most important and 
prominent. .M. Perin’s manufactures comprise all 
kinds of wood-working machinery, but his distinct 
speciality, and the articles for which his establishment 
is most celebrated, are band-saws of all kinds. We 


| shall, as soon as illustrations. can be completed, refer 


to some of M. Perin’s machines im detail. At present 
we shall confine ourselves to the general character of 
his machines, both with regard ‘to design and work- 
manship, as compared with the productions from other 
countries. In this respect wé find M. Perin’s 
* specialities,” viz., his ‘saw-frames,in ‘all their forms 
and applications, principally his band-saws, decidedly 
superior to all his other :productions. The Exhibition 
contains principally objects“ of the -first-named class, 
and these are fully equal in their merit to the best 
machines designed or made by any maker; but the 
same could not be justly said of the designs of M. 
Perin’s other machines for working wood, as shown by 
a few specimens and by his beautifully illustrated 
catalogue. M. Perin’s neighbour in the Exhibition is 
the firm of Messrs. Sautreuil and Co., of Fécamp. 
There is a considerable collection of machines for 
planing and moulding and other operations of that kind 
exhibited by these makers, but there is not much to be 
learnt from these, as they are considerably below the 
standard of English machines, without presenting any 
characteristic features of their own. One very 
creditable machine shown by Messrs. Sautreuil is a 
large timberframe adapted for cutting up irregularly 
grown trees. The timber is carried at each end be- 
tween supports, which adjust themselves angularly to 
any position taken up by the log, and still remain sup- 

orted on the rollers of a carriage running on the bed. 
The feed is effected hy grooved rollers pressed down 
upon the timber by bob weights carried on long levers. 
There are four rollers in all, one pair in front and one 
pair behind the saw, which hold the block between 
them, and give to that part under operation an effec- 
tive support. In the Austrian department we have 
still to notice a set of machines for making wheel- 
spokes and other specialities required in the manufac- 
ture of gun-carriages, as exhibited by the Vienna 
Arsenal. They wa be perhaps considered as creditable 
specimens under the circumstances, but neither in 


design nor workmanship are they such as an English 
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arsenal would be proud to exhibit to the world. We 
now return to American machinery once more in closing 
the circle. We notice a set of cask-making machines 
by Messrs. Cool, Ferguson, and Co., of Glen’s Falls, 
New York, apparently the first of their kind ever pro- 
duced. We also notice a machine for turning: orna- 
mental work by means of a set of revolving roughing 
cutters, assisted by a large finishing “eutter moulde 
to the shape required to be given to the work. The 
finishing cutter is stationary, and this combination 
represents the principle of the wood-planing machine 
with its revolving roughing cutters, and the fixed 
finishing tools transmitted to the lathe, where it is 
likely to become useful if carried out to the full extent 
which it is capable of. 








ELECTRICITY AT THE PARIS 
EXHIBITION. 


Tue progress made since the last Exhibition (1862) 
in telegraphic apparatus is not very striking. The 
Exhibition of 1851 was remarkable for the paucity of 
foreign exhibitors. There were only two—Messrs. 
Siemens and Halskeand M. Stohrer. But the English 
telegraph companies made a grand display of all their 
numerous practical and unpractical, patented and un- 
patented, inventions and apparatus in 1862, and now 
they are absent. Exhibition is deputed upon those 
who manufacture and those who sell. For, after all, 
the question is being asked, Cui bono, who benefit by 
these Exhibitions? ‘Ihe exhibitors, the public, the 
nations, or the world? The world rolls on as before, 
nations fight, the public looks on and stares, and ex- 
hibitors spend freely and sell largely. Indeed, Exhi- 
bitions are descending to mere bazaars. None ex- 
hibit but those who are likely to benefit by the exhi- 
bition of their produce. The present Exhibition is not 
a fair criterion of the actual progress made. Many 
excellent improvements in electric apparatus are con- 
spicuous by their absence. Only those exhibit who 
benefit by their exhibits. 

This period 1862-67 is chiefly distinguished by the 
improvements made in magneto-electricity—Wylde’s 
wonderful electro-magnetic machine, and Siemens’s, 
Wheatstone’s, and Ladd’s improvements upon it. 
Wylde’s and Wheatstone’s machines are absent, but 
Siemens and Ladd exhibit. 

It is also distinguished by the immense strides taken 
in ocean telegraphy—the grand success of the Atlantic 
telegraph ; but there is not a specimen of the Atlantic 
telegraph visible, much to the regret of our foreign 
friends. What would the Telegraph Construction 
Company gain by exhibiting ? 

Again, the progress that has been made in the insu- 
lation of the cores .of our submarine cables has 
chiefly happened in this period. Gutta-percha, which 
still maintains the preemment position it occupied in 
1861-62, is not exhibited by the Gutta Percha Com- 
pany, although several foreign manufacturers exhibit 
their samples. Llovuper, however, exhibits his marvel- 
lous wires. 

But perhaps the advance of the 
greatest in the mode of \testing and examining the 
electric condition of lines and cables. The system of 
testing has been brought to well nigh perfection by 
Siemens, Clark, and Willoughby Smith. Siemens, 
however, alone exhibits. Our French friends seem 
altogether behindhand in their modes of testing. 
Perhaps this is not to be wondered at, because it is 
only our great experience in submarine telegraphy 
that has placed us in the proud position we occupy in 
this branch of telegraphy. 

The progress made in the instruments employed for 
the receipt and transmission of messages is not very 
striking. Very few new, and not one novel instru- 
ment is shown. The small instrument which is still 
used so extensively upon our railways in England, and 
will continue to be so, for it is preeminently adapted 
for that. particular purpose, is invisible, so also is 
Bright’s acoustic telegraph so extensively used by the 
Magnetic Telegraph Company. But the Morse is dis- 
played in shoals. The embossed dot and dash, which 
was in general use in 1862, has since been generally 
displaced by the ink-marker, and one of the principal 

ints to which we shall subsequently allude is the 

ifference in which this inking is effected by different 
makers. Ink-markers were shown in 1862, so that it 
is not an absolute novelty. 

There is nothing novel in relays. Siemens’s polar- 
ised relay, which was shown in 1862, remains unap- 
rae There are many interesting forms ex- 


eriod has been 


ibited, but none to equal that named. 
Step-by-step dial telegraphs are abundant, including 
Siemens’s magneto-electric dial instruments, and Bre- 








guet’s clockwork dials ; butnonovelty is shown. Wheat- 
stone’s beautiful universal instrument is absent. 

Type-printing instruments are very abundant, and 
form the principal objects at each of the French Exhi- 
bitor’s stalls. Hughes’s instruments are exhibited by 
three different makers. Lenoir, of gas-engiue ae * 
has a new instrument which is not yetin work. Joly 
has a new contrivance, a combination of the type- 
printer‘and dial, whose chief merit is said to be cheap- 
ness.. Dujardin exhibits his admirable apparatus. 
D’Arlingcourt also shows a type apparatus. Warren 
Thompson has another. Dujardin and D’Arlingcourt 
exhibited in 1862, but: they have made considerable im- 
provements since then. Hughes did not exhibit in 
London, though his instrament was well known at that 
time in England. 

Caselli’s autographic telegraph, a direct descendant 
of Bakewell, by Bonelli, out of Bain, as our racing 
friends would say, is a novelty since 1862, though it 
is well known in England from the experimental trial 
given to it by the Electric Telegraphic Company. It 
is now exhibited by the French administration in 
actual work, and Froment also shows it in his stall as 
a specimen of his excellent workmanship. 

Bells are here in every conceivable shape and form, 
for every conceivable purpose, from calling “ boots” 
in the morning to raising an alarm of fire throughout 
the whole city of an evening; from calling the atten- 
tion of the guard of a train to the wants of an agitated 
female, to directing the attention of the surgeon to the 
position of a ball in the perineum. Domestic tele- 
graphs for fire, police-office, and household purposes are 
numerous. 

But it is in the instruments of precision and philo- 
sophical toys that the use of electricity is most strik- 
ingly developed, though these instruments are spread 
about so extensively over the building that any suc- 
cinct survey of them can with difficulty be accom- 
plished. ‘The great fault of the otherwise admirable 
arrangement of this great Exhibition is the way in 
which instruments and apparatus of really the same 
class are spread about, without order or connexion, 
over such an immense area, and included in classes to 
which they have little or no affinity. Thus we have 
the numerous applications of electricity to horology 
exhibited amongst clocks and watches. The beautiful 
applications of electricity to the protection of life on 
railways are exhibited with locomotive engines and 
other railway apparatus, and their electrical merits are 
decided or adjudicated upon by men who know not 
the science nor perhaps ever touched the handle of an 
electric signal. The electric light is placed in the 
same class as Arnott’s stove and Young’s parafline 
lamps. Ladd’s brilliant electro-magnetic machine is 
near a centrifugal pump anda spinning jenny. Indeed, 
these instruments of precision, chronoscopes and 
chronographs, lamps and induction coils, Jenkin tubes 
and electric machines, self-registering barometers and 
thermometers, Father Secchi’s magnificent self-register- 
ing meteograph, thermopiles, batteries, and .electrotyp- 
ing apparatus, are scattered about in endless confusion, 
and render the search of a visitor, the duties of a juror, 
or the labours of a correspondent neither easy nor 
pleasant. Many of these instruments are enclosed in 
glass cases, with no attendant near them, and many 
are the strange surmises made as to their utility and 
object. 

Such is a general view of the electrical contents of 
this great bazaar. ‘Tle great striking fact of a careful 
survey of the whole exhibition is the beautiful work- 
analy displayed in the instruments both for practical 
and philosophical purposes. Nothing can surpass the 
finish of Breguet’s and Siemens’s works in telegraphs, 
or Froment’s and Ruhmkorf’s in philosophical appa- 
ratus. Our best electrical manufacturers, Elliott 

srothers, have only a Thomson’s astatic and marine 
galvanometers under a glass case in a very poor 
position, but still their workmanship is quite up to 
that of their foreign competitors. We have seen 
work turned out of Silvertown that would maintain a 
very respectable position in this race of nations, but, 
unfortunately, this admirable company is absent from 
the Exhibition. 

There is one gigantic toy in the centre of one of the 
main avenues which, as it cannot be classified or in- 
cluded with any other apparatus, may as well be 
described here. It is a large piece of imitation rock- 
work, about 12 ft. high, covered with rich vegetation, 
ferns and mosses, lichens and orchids; a spring gushes 
forth from one side, and feeds the pond in which it is 
placed, and in which gold and silver fish glitter and 
gambol. Peeping out of one of the cavernous open- 
ings at the bottom is a huge black-and-white New- 
foundland dog of nature’s size and nature’s mould 
but not of nature’s life and blood, ‘The attendan; 


467 
touches a secret spring, and while the admiring ob- 
server stays and stare, and feels inclined to pat Pom- 


pey’s head, Pompey rolls his eyes, opens his mouth, 
and makes a very good imitation of the deep-mouthed 
welcome of some watchdog’s honest bark. Startled, 
but not intimidated, the observer raises his eyes and dis- 
covers, carelessly sitting on a huge boulder, a hare, 
which immediately plays a wild tattoo on a drum placed 
before it, and, ere pussy ceases, a hideous and enormous 
baboon on one side chatters his jaws, rolls his eyes, 
scratches his head, and plays a wild and savage air 
upon a fiddle, while on the other side of the rock some 
pastoral swain, decked in gorgeous ribbons, 


“ Recubans sub tegmine fagi,” 


bows his head, carefully peeps all round, raises a pipe, 
and brings forth strains that would melt Coryllis, who 
sits not far off, had she only life, and who probably, 
with other figures scattered about the rock, will con- 
tinue to attract crowds of exeited and amused ob- 
servers of this strange medley of electric agency and 
—* skill during the continuance of the Ex- 
11 tion. 


MR. WHITWORTH’S GUNNERY 
EXPERIMENTS. 

AttnouGH the Report of the Armstrong and Whitworth 
Committee has now been for some time before the public, 
the results of the competition between the two guns seem 
never to have been properly appreciated. We ourselves 
pointed out in general terms what these results were in an 
article which we published a few weeks ago (vide page 179 
of the present volume), and, as we then stated, the results 
obtained during the experiments carried on by the committee 
showed most unmistakably the superiority of the guns con- 
structed on Mr. Whitworth’s plans. It is probable that at 
some future time we may enter at greater length into the 
trials made by the committee ; but at present we intend 
only to say a few words about Mr. Whitworth’s system, 
and to describe some experiments conducted by Mr. Whit- 
worth himself, to determine the best proportions for his 
guns and projectiles. 

The leading features of Mr. Whitworth’s system are the 
hexagonal bore, the sharp twist of the rifling, and the great 
proportional length of the projectiles ; and these three features 
being all dependent on each other. Without rifling of sharp 
twist, it would be impossible to give the long projectiles 
that rapid spin which is essentially necessary to keep them 
steady, and this sharp twist in its turn necessitates the 
adoption of such a form of rifling as can impart the required 
spin without incurring the risk of stripping the projections 
on the projectiles. We have called the bore of Mr. Whit- 
worth’s guns hexagonal; but this is scarcely a correct 
term. The sectional form of his projectiles is a hexagon 
with the corners cut off, the lines cutting off the corners 
being arcs of circles struck from the centre of the hexagon. 
If the bore of the gun was made of precisely the same shape 
as the shot, the effect would be that the shot, being slightly 
smaller than the bore, would, when being driven out, bear 
upon the bore at each corner only. To avoid this and give 
the shot greater bearing surface, Mr. Whitworth gives the 
bore of his guns a kind of 24-sided form, each bore being 
formed by twelve straight lines and twelve arcs of circles 
disposed as follows. To a casual observer the bore of the 
Whitworth gun appears to be a hexagon, with the corners 
cut off by arcs of circles, as in the case of the shot ; but 
really each side of the hexagon is divided into two parts by 
a kind of shallow groove cut down its centre, this. groove 
being an arc of a circle struck from the centre of the bore. 
The two parts of the side of the apparent hexagon, which 
are on each side of the groove, are not in a straight line 
with each other; but each inclines slightly outwards from 
the centre of the bore, that edge of each side which is next 
the shallow groove being the nearest to that centre. The 
effect of this arrangement is, that when the projectile twists 
in the bore of the gun to the extent allowed by the windage, 
the six flat sides of the shot are brought into free contact 
for nearly half their width with six “ half-sides,” as we may 
term them, of the bore, and the amount of bearing surface 
of the shot on the bore thus given is very considerable. 
Whilst speaking of this twisting of the shot in the bore of 
the gun, we should mention the effect it has of equally dis- 
tributing the windage all round the projectile. In an ordi- 
nary rifled gun ashot lays on the bottom of, the bore, 
whilst being fired, and the greatest windage therefore takes 
place on the upper side; but in Mr. Whitworth’s guns the 
case is different, the projectile directly it starts becoming 
accurately centred, and the windage being thus made equal 
on all sides. ‘This is an important matter, as it not only 
equalises the wear of the bore from the blowing through of 
the powder gases and the grains of unconsumed powder 
carried by them, but also tends to improve the accuracy of 
the flight of the projectile, 

One set of experiments conducted by Mr. Whitworth was 
made to determine the relative range and accuracy of shot, 
of various weights, fired from a 1-pouader gun, 50 in. long, 
the pitch of the rifling being 20 in., the charge of powder 
23 oz., and the elevation 8°, The projectiles fired weighed 
74 02., 10 0z., 15 0z., 20 0z., 25 o2., 30 0z., 35.0z., and 40 
oz., respectively, and the results of the trials are shown. by 
the diagram, Fig. 6. In this diagram, the ranges attained 











are represented by the horizontal, and the deviation by the 
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WHITWORTH’S EXPERIMENTS UPON THE FORM AND RIFLING OF PROJECTILES. 
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vertical distances ; the scale for the former being 300 ft. per 
inch, and for the latter 6 ft. per inch. ‘The result of these 
experiments is somewhat curious. The longest range (a 
little over 1200 yards) was attained with the 15 oz. pro- 
jectile, and this range was nearly equalled by that weighing 
10 oz. The 20 oz. shot also attained a range of about 1150 
yards, whilst the lightest or 74.0z. shot only barely reached 
1050 yards. In fact, it will be seen by the diagram that 
the 7} oz., 10 oz., and 15 oz. shots gave a series of gradually 
increasing ranges, whilst when the weight exceeded 15 oz. 
the range gradually decreased, the minimum range being 
obtained with the 40 oz. projectile. As regards accuracy of 
Gring, the best result was got with the 20 oz. projectile, the 





—— 


deviation of which was only 12 in., the range being, as we 
have said, 1150 yards. The 10, 15, 25, and 30 0z. shots 
gave very similar results with regard to accuracy, their de- 
viations varying from about 39 in. to 43 in. The maximum 
deviation was obtained with the 7} 0z. shot, which deviated 
7ft.6in. These experiments altogether tended to show 
that the best results were obtained with shots weighing from 
four to eight times the charge. 

Fig. 7 shows the results of experiments conducted by Mr. 
Whitworth, to determine the effect of different pitches of 
rifling. The shots used were three diameters long, and each 
weighed 16 oz.; and they were fired from four 1-pounder 
guns, 50 in. long, and rifled with pitches of 10 in., 20 in., 


Se 
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30 in., and 45 inches respectively. The charge of powder 
used was 24 oz., and the angle of elevation 3°. The diagram 
shows that the greatest range—a little under 1200 yards— 
was obtained with the guns rifled to the 10 in, and 20 in. 
pitches, whilst the 30 in. and 45 in. pitches both gave slightly 
inferior results, the ranges attained being 1125 yards and 
1145 yards respectively. The deviations of the projectiles 
from the guns rifled with 45 in. and 10 in. pitches were 
equal, and those from the guns having 30 in. and 20 in. 
pitch very nearly so. The deviations of the two first-men- 
tioned shots were 48 in., and those of the two latter 38 in. 
and 37} in. respectively. 

A set of Mr. Whitworth’s rifled projectiles for a 1-pounder 
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MR. WHITWORTH’S EXPERIMENTS ON PROJECTILES. 
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gun, of 10 in. pitch, and of lengths varying from one to 
seven diameters, is shown in Fig: 2, and experiments were 
made with this and similar sets of 20 in., 30 in., and 45 in. 
pitch respectively. The projectiles of 30 in. pitch, or one 
turn in 22.9 calibres, were found to turn over in flight if 
made longer than five diameters, whilst those of 45in., or 
34.3 calibres pitch, turned over when their length exceeded 
3} diameters. 

Another series of experiments, conducted by Mr. Whit- 
worth, were made to determine the best length of gun fora 
given charge and pitch of rifling, and for this purpose the 
gun shown by Fig. 1 was employed. It was a 1-pounder 
gun, made in four lengths, so that, by unscrewing the cou- 
plings by which the parts were connected, the length of the 
bore could be reduced from 50 in. to 40 in., 30 in., or 20in., 
at pleasure. Fig. 1 also shows the clinometer used for 
giving the correct sighting whilst laying the gun, this 
clinometer being afterwards removed whilst the gun was 
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fired. The pitch of the rifling was 20 in., and the shots 
used were three diameters long, and weighed .16 oz. each, 
whilst the charge of powder was 2$0z., and the angle of 
elevation 3°. The 20in., 30in., and 40in. guns gave a 
series of gradually increasing ranges, whilst the increase of 
the length of the gun to 50in. slightly decreased the range, 
as shown in the diagram. The maximum range—attained 
with the gun 40 in. long—was about 1180 yards, and the 


ranges given by the 30in. and 50 in. guns were but | 


slightly less; but with the 20in. gun the range was re- 
duced in a remarkable degree, the diagram showing 4 
range for this length of about 885 yards only. The devia- 
tions of the shots decrease pretty regularly with the increase 
in the length of the gun, the greatest deviation, 59 in., 
occurring when the bore was 20 in. long, and the least de- 
viation, 384in., taking place when the length of the bore 
was 50 in. 





Figs. 8 and 4 show the effect of firing steel flat-fronted 


shot against a wrought-iron plate, the projectiles them- 
selves being also shown at the upper part of the last-men- 
tioned figure. In these experiments the diameter of the 
shells was 1.3 in., the lengths being two, three, and four 
diameters, and the weights 10.5 0z., 16.50z., and 21 oz., 
respectively. The thickness of the wrought-iron plate was 
1}in., and the projectiles were fired with a charge of 
at oz., at a range of 10 yards. Under these circumstances 
the 10.5 oz. shell penetrated the plate 0.5in., the 16.5 oz. 
shell 0.8 in., and the 21 0z. shell 0.85in. The appearance 
of the back of the plate after the firing is shown in Fig. 3. 
The arrangement adopted by Mr. Whitworth for mea- 
suring the recoil is shown by Fig. 5. It consists merely of 
an ordinary lathe-bed, on which the gun-carriage is in- 
ducted, so that it could run back when the gun was fired. 








NOTES ON TECHNICAL CORRUPTIONS. 
RABBET. 

Ir we ask a poulterer the meaning of this word, he will tell 
us it is a four-legged animal of small size. If we ask a carpenter 
or joiner, he will tell us that it is a sinking-in the edge of a board 
made by his “rabbet”-plane, and in, a list of tools we find 
“ rabbet "-planes. Cobbett, in his French Grammar, takes the 
great lexicographer, Dr. Johnson; to task, in his-usual dog- 
matical manner, on the subject of this very word. . We quote 
the passage: ‘ 

“If Dr. Johnson had known the French. Janguage, he could 
‘* have scarcely committed any of those numerous blunders (re- 
“ating to words from the French) which are contained in his 
“Dictionary, and of which I will here give you a specimen. He 
“has this passage; ‘ Rabbett, a joint made ty putting two pieces 
“ of wood so that they wrap over one another.’ Then the verb 
‘he hasthus: ‘To Rabbet, to plane down two pieces of wood so 
“as to fit one another.’ The Doctor meant, ‘ To make them fit 
“one another.’ But to our point: the Doctor says that to Rabbet 
“comes from the French word Rabdatre, which means to bate or, 
‘* abate, to bring down. So, says the Doctor, to Rabbet comes from 
“ Rabbatre; for the wood is brought down by the carpenter's 
“tool. What, Doctor, to bate, abate, the wood? ‘This is far- 
‘fetched indeed. Now, if the Doctor had known French only 
“‘tolerably well, he would have known that Rabotis a carpen- 
“‘ter’s plane; that raboter is to plane wood with a carpenter’ 

“* plane, and that boards fitted together by means of the plane, 
“and not by means of the saw, the chisel, or other tools, are 
“boards rabotés, or in English raboted. How plain is all this. 
“ And how clear is it that we have here got a piece of nonsense 
‘in our language because Dr. Johnson did not know French.” 

This extract gives a very perfect picture of the vulgar as- 
sumption which very commonly arises. from ignorance in self- 
taught men, and which was eminently cliatacteristic of. William 
Cobbett. “In this‘matter Dr. Johnson, was the philosopher, and 
William Cobbett the quack or pretender; and Dr. Johnson was 
right, and William Cobbett wrong. The-French word Raboteux 
means “ a rough or uneven surface ;” a Raboteur is one who levels 
or planes the surface ; and a Rabot means a “ plane,” whether for 
planing a board or a plaster surface. It has nothing to do with 
the question of a board-edge thinned down, whichis really rebated, 
or abated, and which requires a special plane for the.surface to 
waste it down, and the waist, or waste, of a ship is expressed in 
French by the word rabattsées, i.e., the beaten-down = 
The English ‘pronunciation, Rabbet, is evidently'derived from 
the French rabattre, and. would'be better expressed by an English 
word rebate, which is an architectural term. Now, if William 
Cobbett had only understood a little of carpentry and the 
pees of language, instead of mere grammar, he would have 

nown that a‘rabot or ordinary plane could only make a plain 
joint toa board. It is quite evident that he did not understand 
the difference between a plain rectangular joint and a rebated 
joint. . And it is as clear that we have got a piece of nonsense 
in Cobbett’s French Grammar, because William Cobbett neither 
understood carpentry nor the philosophy of language; and this 
because he wished to show his own self-rated ability, by under- 
rating Dr. Johnson, with whose powers he could not grapple. 

It is not our business to point out the defects in his own 
sentences, and we can well understand the furious onset he 
would make on us, were he now alive, to see his own perfections 
doubted ; but we trust that the obnoxious sentences will be re- 
moved from the next edition of the Grammar. 


Seeey’s Pics. 

A huge outcry has been made about the discovery that a 
quantity of ballast of a good quality of iron has been at some 
or other used as paving in the dockyards. It is very possible 
that at the time the making of bad iron was not so well under- 
-stood as it is now; but one thing is very certain—it made_a ve 
good pavement, as. much less costly in maintenance as iron rai 
are less costly, having regard to the work done, than is a paved 
road. We remember, on the shores of. the Pacific, an English 
merchant whose storeyard was paved with the best materials he 
cculd get in stone’or brick, but was a constant nuisance by 
breakage. At. last he purchased all the kentledge he could. get 
from ships arriving in the harbour, till he had accumulated. suffi- 
cient, and then he. paved his rie and never afterwards ex- 
pended a dollar on repairs. In our dockyard, large’cast-iron 
slabs are commonly now laid down as tramways where'stone 
would be impracticable, and we do not think they are at all 
better or cheaper than the kentledge. We trust that when the 
ballast has been taken up and replaced by other paving, Sir 
Jobn Pakington will furnish an account of the profit and loss on 
the transaction, including the taking up and replacing Messrs. 
Ryland’s commission,; agency, brokerage, and advertising, and 
the comparative cost in repair of the pavement laid down in its 
place. 








Tue CLEVELAND Iron Trapre.—An extensive order for 
chairs has been secured in the Cleveland district, although 
14,000 tons of rails, which formed of the same contract, 
have been taken by Welsh firms. The pig iron trade in the 
Cleveland district is considered to be in a somewhat more satis- 





factory state; the quantity in the railway warrant stores is 
decreasing. The engineering works are tolerably busy. 
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THE PARIS ,EXHIBITION. 

Panis, May 7th, 1867.—The Exhibition has now 
ripened nearly to its full maturity. In every depart- 
ment most of the arrangements are now complete. 
First the rain and then thesun have brought up the 
grass and expanded the flowers, and nearly all the ma- 
chines, which a week ago were incomplete, have now 
been finished and put into operation. Within the 
week, Krupp’s great steel gun has been brought in, 
and the American Corliss engine has been started. 
The freezing apparatus in the park, where ice is pro- 
duced by the escape of gaseous ammonia under great 
pressure, attracts many observers, and the odour of 
ammonia in the vicinity is strong. Several of the 
pumping-engines for supplying water to the Exhibition, 
or for displaying independent jets or mimic cataracts, 
have been brought into operation. Farcot’s ventilating- 
fans, driven by a top-heavy portable engine, are at work, 
and so are those driven by a stationary engine of 
the same maker; but the other blowing- engines 
for sending fresh air ‘into the main building have 
not yet been set to work, beyond being experiment- 
ally tested. To-day, yesterday, and the day before, 
have been very hot days. Summer has set in at 
a jump, and now people are beginning to discern 
the extent, beauty, and richness in all artistic and in- 
dustrial products of this Exhibition, which, in spite of 
many faults—more conspicuous, probably, to the 
scientific inquirer than to the casual observer—is 
likely to prove the grandest and most instructive that 
has ever had existence. The English and Americans 
muster strong in Paris. At every table of the restau- 
rant at the Grand Hotel, and at every little marble table 
of the buffet in the central court, one hears nothing but 
English spoken. The French language there seems 
out of date, and the French and most foreign visitors, 
other than English and Americans, seem to have 
been scared away by these self-asserting interlopers. 
Within the main Exhibition building the strains of the 
organ may now and then be heard towering above the 
whirr of wheels and the clatter of machines. Without 
may occasionally be heard the music played upon a fine 
veal of bells by a suitable organ barrel, constructed by 
Messrs. Bollee for the cathedral of Buffalo. Of the 
tunes played, “ Partant pour la Syrie” is the most 
popular, and, unlike most chimes, these seem to have 
all the bells so adjusted to one another, that the 
sounds harmonise and agree, instead of some one or 
two bells, as often happens, uttering sounds of a totally 
different character from the rest, so as to appear as if 
they issued from some totally different combination, 
or came from a distance. Here every note replies to 
every other, as if coming from a great organ or other 
powerful musical instrument. ‘The appogiatura and 
runs are also excellent as in a musical snuff-box, so 
that this peal must be pronounced a very great success. 
The award of the prizes in July is to be siguallized by 
a great musical performance ; and musical composers 
throughout the world are invited to compete for a 
prize to be given to the best musical setting of one of 
two French odes or hymns which celebrate the event. 
Of these compositions Rossini and Auber are to be the 
judges. During the week Admiral Halsted’s models 
of ironciads have been added to the English Admiralty 
Annexe. The great Indret engines have been finished 
and painted, as have also the smaller ones by Maza- 
line, exhibited inthe same building. The Creusot en- 
gines, too, are now complete. Messrs. Penn and Son 
have provided a great canvas cover for their engine, 
which may be drawn over it in the event of wet. 
In finish, simplicity, symmetry, and justness of pro- 
portions, there is nothing in the marine annexes com- 
parable to their engine. For mill purposes the en- 
gine of Messrs. Galloway, of Manchester, in the 
main building appears without question to be the best. 
It is a simple Eesiountel engine, with two cylinders 


working to a fly-wheel shaft in the usual manner, the 
valves being contained in a valve-box between the cylin- 


ders, as in locomotives. Its virtues are simplicity, 
solidity, and freedom from rattletraps. Nobody can 
look at that engine without coming to the conclusion 
that it will work without accident or deterioration to 
the day of doom. There is very little about it which 
can wear out or go wrong, and that little is so made as 
to make the wear and risks of derangement a minimum. 
We do not now speak of the internal action of the 
machine, which we have not yet investigated, but only 
of the external manifestations of excellence which meet 
the eye of the cursory beholder. In the same shed as 
the Indret engines there is an inverted cylinder screw- 
engine, of small size, by Clarapede and Co., with a 
cylindrical boiler standing beside it, the whole front of 
which is bolted in, while the back end is made nearly 
hemispherical. ‘There is one latge cylindrical furnace, 


and the smoke is returned to the front through brass 
tubes 3in. diameter. In Clarapede’s engines the 
cylinders are overhung, and each piston-rod is guided 
by a flat bar bent at the lower end to take on to the 
side of the condenser, and fixed at the upper end to 
the cylinder bottom. A rectangular eye on the cross- 
head encireles this bar, which, therefore, acts in both 
directions. There is another pair of overhead screw- 
engines of about the same size, but with the cylinders 
supported on double frames, between which the cross- 
heads slide. In Mazaline’s three-cylinder horizontal 
screw-engines, the condenser is carried above the 
slides of the crosshead, and the air-pump is above the 
level of the shaft instead of being beneath it. These 
engines are the same as the Indret engines, but of 
smaller size, and the crosshead, instead of being guided 
by a sliding shoe, has a common flat guide-bar above 
and below it. In the same building there is a neat 
pair of horizontal circulating pumps with steam cylin- 
ders to move them, in which the valve of one engine 
is worked off the crosshead of the other engine. 

In passing from the Grande Porte, opposite the Pont 
de Jena, which spans the Seine, and proceeding be- 
neath the bridge of Bessemer steel which carries the 
high road down to the water-side strip of the Exhibi- 
tion grounds which lies upon the Seine, we pass vari- 
ous objects and machines, which are all now in opera- 
tion, except the engine and pumps of Messrs. Nillus, 
of Havre, not yet quite completed. First we encounter 
a portable engine by Calla, of Paris, of indifferent 
workmanship and design, driving a centrifugal pump 
on Perrignalt’s plan, We next come to two great gas- 
meters, one a well-made machine by J. Brunt, of Paris, 
and the other, of about the same size, by A. Siry-Lizars, 
of Paris, capable of measuring about 14,000 cubic 
metres of gas in the twenty-four hours, but not quite 
so well made as the last. We next come to a house 
erected by the Coignet Bétons Agglomérés Company, 
a substance composed apparently for the most part of 
lime and sand, and where, when we first visited the 
building, workmen were pounding down the damp 
material with rammers, in much the same way as a 
lime and sand floor is made in England. Several re- 
productions of ancient and modern statues are 
shown in this material in front of the main build- 
ing; also an arch loaded in the middle with weights, 
and half of another arch projecting unsupported in 
the air. We next come to a portable engine by 
Calla, of mediocre construction, driving a very rough 
pumping-machine by Letestu. This apparatus has 
two common pumps with air-vessel between, and 
on each side there is an iron pinion gearing into two 
wheels with wooden teeth, which wheels, by means of 
cranks and forked connecting-rods, move up and down 
side rods moving vertically through eyes on each side 
of each pump, which side rods in their turn move 
crossheads to which the pump-rods are affixed. The 
pumps are worked very davis, and apparently with- 
out much effort or noise. But the arrangement is rude 
and inartificial, and involves much weight and com- 
plication relatively with the work done. L. Neut and 
Dumont, of Paris, exhibit several centrifugal pumps, 
one of which is driven by a belt from a pulley behind 
the annexe, which pulley is moved by Hirn’s wire 
rope proceeding from an engine a considerable distance 
off in front of the annexe. These exhibitors also show 
some of their pumps driven by frictional gearing. 
The portable engine and pumps exhibited by M. Nillus 
are of very superior quality. There are four pumps 
fitted with ball-valves, which the portable engine is to 
drive, but we postpone further description of this 
machinery until it has been completed. 

On the opposite of the road leading to the Bessemer 
bridge there is an annexe containing a portable engine, 
by A. Rouffet, ainé, of Paris, mounted on four iron 
wheels, with horizontal cylinder on top of the boiler. 
This engine, which is well designed and constructed, 
is of 15 horse power. The boiler contains about thirty 
tubes of 2}in. diameter. The cylinder is set on a 
frame set on top of the boiler, and is constructed with 
a jacket. The feed-water is heated by the waste 
steam. The engine has a solid crank and two flywheel 
pulleys, and it drives, through the medium of a belt, a 
pump with two barrels, by A. Thirion, of Paris. A 
strong and high air-vessel stands between the barrels, 
on which is set a short working beam, prolonged at 
one end to engage a connecting-rod which, by means of 
a/crank upon a shaft driven by the belt, works both 
barrels of the pump. This pump discharges 250 cubic 
Piriétres of water per hour. The buckets are single- 
’efing, with rotnd india-rubber suction valves working 
of, grids, °.Phé workmanship and proportions are in 
general good? but the small end of the web of the 





crank which gives motion to the connecting-rod ap- 
pears rather weak, and the covers or doors which give 





access to the delivery valves appear to be inade- 
quately fixed down, and would be liable to leak or 
be forced off under a heavy pressure of water. In an 
adjoining shed there is a portable engine, by Coignard 
and Co., of Paris, for driving a centrifugal pump, now at 
work, and which ejects a large fan-shaped jet into the 
air. This engine, which is of 20 horse power, is not 
mounted on wheels, but has a single cylinder set on a 
frame on top of the boiler. There are two eccentrics, 
one for working the valve and the other for working 
the expansion valve and feed pump. The furnace 
flue is $ metre diameter, with twenty return tubes 
about 3 in. diameter. The steam works at a pressure 
of 54 atmospheres. The centrifugal pump is so made 
with a division that the water maybe sent first through 
one half of it, whereby a certain pressure is generated, 
and it may be fed in the other half with this pressed 
water, whereby a greater collective pressure may be 
obtained than is due to the simple velocity of rotation. 
These pumping-machines, with the exception of that of 
M. Nillus, are all now at work, so that this part of the 
Exhibition may be considered pretty complete. 

The apparatus for washing wool, in which, by means 
of crank motions, a series of prongs like great pitch- 
forks pitch the wool from stage to stage in a long 
tank of water until finally lifted out at the end, is now 
working, and seems to answer its end pretty well, but 
the mechanism is rude. The Chinese theatre is already 
in operation, and the temple of Edfu attracts many 
visitors, while the lower part of the palace of the vice- 
roy of Egypt is sonorous with the noises of a well 
frequented restaurant. The Russian houses of ornate 
wood, and the Russian stables, are objects of much 
interest, as also are the reproductions of national 
cottages in the territories of Sweden and Norway. 
The Swiss Fine Arts Annexe does not contain many 
pictures of excellence, but some of them give a good 
idea of what glaciers are like. The Parisian restaurants 
at the Exhibition are but little frequented, as they are 
bad and dear. That of Spiers and Pond is dear with- 
out being bad, and the American restaurant, after 
having been just opened, is again closed to enable the 
workmen to pati wo the decorations. The Austrian 
restaurant, near the Austrian bakery in the park, 
appears to be a place of favourite resort, especially to 
the bibers of beer. 

One electric light has been already seen in the park. 
But the light to be displayed in the English depart- 
ment from the top of the rough and unsightly scaffold- 
ing erected for that purpose is not yet ready for 
exhibition. A small piece at the upper end of this 
scaffolding has, however, been now boarded in, and it 
is hoped that something may yet be done to render 
the structure less of an eyesore. It would have per- 
haps been better to have displayed this light from a 
platform attached to the elegant French lighthouse, 
which forms such a conspicuous object in the park, or 
if that could not be, then it would have been simpler 
and more sightly to have erected a tall mast for the 
purpose, with proper steadying shrouds or stays, upon 
which, as in a ship, rope ladders might have been 
carried up. At all events, the present struction is un- 
sightly, and does not appear to be over-secure. 








AGRICULTURAL MACHINERY IN THE 
PARIS EXHIBITION. 


In spite of the apathy which appears to have been 
displayed by many of our civil engineers in sending 
accounts of their gigantic works to the Paris Exhibi- 
tion, and notwithstanding the scanty show of ma- 
chinery in general from our great manufacturing 
country, we are glad to observe that one branch of 
manufacture for which England is celebrated all over 
the world, namely, agricultural machinery, is tho- 
roughly represented in the Champs de Mars, so far as 
the space allotted for that purpose would allow. 

It is true that the whole of the English agricultural 
machinery is placed in a large annexe in a distant part 
of the park, and that our manufacturers have not been 
allowed the same advantages which have been accorded 
to French makers, who have, in many instances, a 
large space in the main building, besides having 
machinery in motion in various parts of the park. So 
far as we have been able to judge, the French machinery 
has been, in many instances, copied from the designs 
of our best English makers, and merely adapted to the 
peculiar wants of France, Owing to the small size of 
farms in France, and to the want of capital amongst 
landed proprietors, French machinery has not attained 
that development which the system of agriculture pur- 
sued in our own country has necessitated. 

We only find one steam-plough in the French de- 

artment, made by M. Lotz, of Nantes, and a copy of 
Revory"s patent, manufactured by Messrs, Garrett, of 
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Leiston ; and there is not a single exhibition of steam’ 

loughing machinery which can compare with Messrs. 
Pow er’s in the annexe, or with Messrs. Howard’s, at 
Billancourt. In portable engines and_ thrashing- 
machines the French are far behind our chief English 
makers ; their locomotives are usually of small dimen- 
sions, rarely exeeeding 8 horse power, and they are 
constructed to burn coal only, and for districts where 
water is free from impurities. The small size of the 
barrel of their boilers, and their round form of firebox 
render it almost impossible to employ muddy water 
and bad fuel. If we were to take the best French 
portable engine and thrashing-machine and place them 
beside those made by our celebrated makers in the 
Steppes of Russia, or Wallachia, or the boundless 
plains of Australia, where nothing but rubbish is burned 
and stagnant water supplied to the boilers, we should 
soon see the French machines placed “ hors de combat,” 
whilst those of Messrs. Clayton and Shuttleworth or 
of Messrs. Ransomes and Sims would experience no 
difficulty in keeping up the amount of steam required. 

On entering the English annexe, we were struck 
with the beautiful finish of almost all the machinery 
there exhibited ; and we cannot do better than repeat 
the words of a French contemporary, which describes 
the English production as follows : 

“En général, les fabricants anglais se font remar- 
quer par la précision et le soin qu’ils mettent dans 
Pexécution de leurs machines et dans les détails de leur 
fabrication. Leur machines sont polies, —, vernies ; 
elles ont un aspect coquet qui réjouit Peeil, et quel’on 
ne retrouve pas dans les machines de fabrication fran- 
caise, qui offrent une apparence plus grande de rus- 
ticité.” 

Amongst these beautiful pieces of workmanship in 
the annexe, we may mention the engine and thrashing- 
machine of Messrs. Clayton, Shuttleworth, and Co., 
which, although offering no special novelty, are manu- 
factured with the greatest care and the highest finish 
which can be bestowed upon such machines. We also 
remarked that the productions of Messrs. Ransomes 
and Sims, Fowler and Co., Barrett, Exall and Andrews, 
Marshall, Sons and Co,, and Garrett and Sons, which 
all bear testimony to the great degree of skill which is 
expended upon agricultural machinery. Messrs. Fow- 
ler have a magnificent display of steam-ploughing 
machinery, whilst Messrs. Howard, of Bedford, have a 
model of their system in the annexe, their full-sized 
tackel being at Billancourt. 

Self-moving engines for agricultural purposes form 
a leading feature of the machines exhibited in the 
annexe. Messrs. Clayton, Shuttleworth and Co., 
Ransomes and Sims, and Aveling and Porter exhibit 
three very excellent engines, each offering some feature 
of interest. Messrs. Aveling and Porter have a 
traction engine in the park which astonished the 
French about a week ago by taking five wagons of 
sand, weighing 35 tons, up a moderate incline—a feat 
which could not be accomplished by any French en- 
gine exhibited. d E 

The general exhibition in the agricultural annexe 
is very similar to the one in London in 1862, and 
the only new objects of importance which we have 
discovered there are exhibited by Messrs. Ransomes 
and Sims, of Ipswich, and Messrs. Howard and Co. 
The latter firm show a new self-acting sheaf-delivery 
reaper, in which the mechanical apparatus for work- 
ing the rake which delivers the sheaves is constructed 
by means of two wheels and acrank, thus avoiding all 
the complicated gear which has hitherto been found 
necessary in order to obtain the combined lateral and 
rotary motion to the rake. Ransomes and Sims show, 
firstly, a portable engine for economising fuel, filted with 
expansion valves, heater, and double pump. The boiler 
is arranged so that it can be easily cleaned, although 
the dirtiest water may be used; and one of these en- 
gines, with double cylinder, is used to drive sawing 
machinery in the British department inside the build- 
ing with most satisfactory results. The same firm also 
exhibits an improved steam thrashing-machine, with 
apparatus for bruising and chopping the straw so as to 
fit it for use as fodder for animals. This system ap- 
pears specially adapted to countries, like Spain, Portu- 
gal, Turkey, Mexico, Chili, &¢., where hay is not 
grown. The grain is thrashed in the same way as in 
Ransomes and Sims’ ordinary machines. After leaving 
the shakers, it is passed into a box containing two 
rollers fitted with knives and revolving at great speed ; 
one of these rollers cuts the straw into proper lengths, 
whilst the other bruises it, and, by the rapidity of its 
motion, and the peculiar shape of the cutters, it acts 
upon the straw in such a way that it leaves the ma- 
chine thorougly softened and prepared for the food of 
cattle. The hopped straw is blown by a cleverly 
contrived elevator to any height required, and to a 





distance of 40 ft. from the thrashing-machine. These 
machines, which accomplish such a variety of opera- 
tions, are largely used inthe countries above mentioned, 
where, up to a very recent date, thrashing has been 
accomplished entirely. by horses and mules, which 
tread out the corn in the same manner as that referred 
to in Holy Writ. In order to show the necessity of 
using the greatest care in adapting machinery to 
foreign countries, we may state that, in this instance, 
if the straw grown in Spain, Mexico, &c., which is 
much more juicy, nutritive, and thicker than our own, 
be cut by an ordinary chaff-cutter, and the edges thus 
left sharp, the palates of the animals fed upon it are 
for ever destroyed, and.they refuse such food from that 
time. The apparatus used must bruise the straw, 
soften it, and lave no serrated edges. 

We must not omit to mention a turn-wrest plough, 
invented by Mr. Skelton, and made by Ransomes and 
Sims, and which is the simplest we have ever seen of all 
those implementshitherto invented for similar purposes ; 
the whole mechanism consists of a rack afd pinion 
made of malleable iron, the former attached to.a handle, 
on turning which the ploughman throws the right or 
left-handed breast into work, avoiding the complicated 
and heavy gearing usually employed in turn-wrest 
ploughs. 

Before concuding this short notice of the British 
annexe, we must draw attention to the fact that at 
one end a fine collection of models of agricultural ,im- 
plements used in India, and examples of almost all 
the cereal productions of the country, are exhibited 
by the Secretary of State for India, the whole arrange- 
ment and classification having been most ably carried 
out by Dr. Forbes Watson. This interesting col- 
lection is well worth the attention of visitors. 

We must reserve further notice of other agricultural 
machinery, and particularly that contained in the 
French annexe, for another occasion. 








LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 441.) 
Type 10.—Suspended Girder. 

A PERFECT suspension bridge would be a structure 
combining the rigidity of a girder with the lightness 
characteristic of the former system. In attempting to 
arrive at this desideratum, the question naturally sug- 
gests itself, what is the fundamental difference between 
the two systems, giving them these attributes of rigidity 
and lightness respectively? Now, the girder is rigid 
because the depth of bracing, and consequently the 
resistance offered to change of form, is comparatively 
large; and the suspension bridge is light, because the 
compression member of the girder is dispensed with ; 
for although an equivalent resistance must be supplied 
elsewhere in the land chains and anchorage, yet the 
mass of metal so employed does not add to the load on 
the bridge, as it would have done had it been in the 
form of a compression member. 

Let us imagine an inverted bowstring girder, the top 
compression member being straight, and braced to the 
curved tension member in the usual member, then it 
must be granted that this girder will present equal 
rigidity with the bowstring type, and that it will also 
require about tle same mass of metal in its construc- 
tion. But the problem to be solved is how to reduce 
the mass without impairing the rigidity; and, from 
what we have already observed, it will be seen that 
this can only be effected by transferring a portion, or 
the whole, of the metal required in the top member to 
some other point where it will be equally efficacious, 
and will not add to the load on the girder. 

Now, the strain on the top member of the girder is 
compression (+), and it is obvious that if we can put 
an initial tension (—) on that member, the resulting 
strain to be provided for will be the difference between 
those strains, and the mass of metal required will be 
proportional to that difference. We shall now show 
how, by a very simple contrivance, we shall be enabled 
to put any required degree of initial tension on the 
top member of our girder. 

Let one end of the girder be made fast to its pier, 
and let the other end, instead of resting immediately 
on the pier, be suspended by an inclined link from it; 
then, by the resolution of forces, it follows that the 
initial tension on the top member will bear the same 
ratio to the entire weight of the bridge as the hori- 
zontal component of the inclination of the link bears 
to double the vertical component. It follows from 
this that if the inclination of the link be tangential to 
the curve of equilibrium, dae to the load, the initial 
tension will just neutralise the final compression. As, 
however, the direction of the tangent to the curve of 
equilibrium varies with the position of the rolling load, 





whilst the inclination of the link necessarily remains 
constant, we shall have to reserve a certain proportion 
of the compression member to meet the consequent 
strains. We have, nevertheless, by this arrangement, 
disposed of the great mass of the compression member 
without impairing the rigidity or the freedom of 
movement under changes of temperature, pertaining 
to the ordinary bowstring girder. 

The “suspended girder,” as, for want of a better 
name, we have christened the foregoing type, was, to 
the best of our belief, first introduced by Mr. Fowler, 
who proposed constructing his 750 ft. span high-level 
bridge over the Thames on that principle. There can 
be no doubt that, had that structure been carried out, 
the great depth of bracing maintained at the centre of 
the span—t * point of maximum deflection—would 
have secured for it almost perfect immunity from those 
vibrating impulses which, although not appearing in 
theoretical calculations, manifest themselves in a very 
palpable manner.\in ordinary “rigid” suspension 
a) oa 


Dead Load. 

With a dead load uniformly distributed, the mass of 
metal required will be similar to that employed in the 
suspension portion of our last type. The strain in 
ewts. per square inch due to the weight of the struc- 
ture itself will therefore be: 


(=.03 (718e NZ). 


Rolling Load. ; 
The mass required in the suspension portion will be 


72 
the same as that for a dead load=a(S + e ). That 
of the bracing will be identical with the corresponding 

a 14d? § 
members of the bowstring girder=a( “art =). The 


mass of the compression member necessary to be re- 
tained, in order to provide for the strains resulting 
from the unequal distribution of the rolling load, will 
be .27aS. Taking z and y coefficients as before, the 
total mass for each square inch sectional area of chains 
will be: 
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But mass X }th span x .03 ewts. equals the moment 


in ewts.— 
4= .08(.1882+-2.62d"7). 


Now economic d?= 1.4782. therefore d _10 s \ 3 
2ly 38 y 
and the strain in ewts. per square inch = “ will be : 
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Metropouitan Boarp or Works.—A return just made 
to Parliament shows that in the ten years, 1856-65, precepts 
were issued for levying rates amounting to 1,080,572/. for the 
general expenditure of the Metropolitan Bourd of Works, and 
2,182,650/ for the Main Drainage rate. The total expendi- 
ture on the Main Drainage works had, at the close of the 
year 1866, reached 3,798,208, and a further outlay of 
701,7912. was required to finish the works. The main 
drainage is now complete with the exception of the northern 
low-level sewer and works. The completion of this sewer 
is delayed in consequence of its passing through a dense 
area, and being interfered with by other public im- 
provements ; for instance, west of the Tower it must be con- 
structed in connexion with the Metropolitan District Railway, 
the Mansion-house-street, and the Thames embankment, and in 
connexion with the proposed Chelsea embankment. It is, 
therefore, imposible to fix a time for its completion. ‘The Abbey 
Mills pumping station will be completed in the present year. 
The total amount received by the Board up to Lady-day, 1866, 
whether from rates or loans or otherwise, was 8,912,333/., and 
the total amount of debt then owing by the Board was 5,271,186/. 

SouTHERN oF France Rarway.—The amount of capital 
expended last year upon this company’s old network of lines 
was 52,116/, and on the new network 1,959,1002, ‘The. total 
extent of the lines worked will be carried this year to 10804 
miles, and to meet the wants of the increasing traffic, the direc- 
tors have decided on proceeding with the construction, this year, 
at the company’s Bordeaux workshops, of 90 passenger carriages 
and sixty baggage vans. The company’s workshops will also 
deliver, this year, six locomotives on the six wheels coupled 
principle. It will be necessary, of course, to add still further to 
the stock of engines. 

Panis, Lyons, aND MEDITERRANEAN RatLway.—During 
1866, the rolling-stock employed on this system was increased 
by 20 goods engines, 170 carriages used in the quick train ser- 
vice, and 1474 goods trucks of various kinds. In the current 
year, 20 ‘more goods engines are to be delivered, 20 shunting 
engines, 405 carriages or baggage-vans, and 8585 goods trucks. 
The increase in the number of engines seers small when com- 
pared with the augmentation of other descriptions of plant. 
The, extent of line now worked on the old network is 1257} 
miles, while 156} miles are now in course of construction. On 
the new networks, 937 miles are being worked, and 411 miles 
are in course of construction. 
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COAL-WASHING APPARATUS AT THE PARIS EXHIBITION. 


DESIGNED AND CONSTRUCTED FOR,THE MINES AT LA CHAZOTTE, BY MR. MAX. EVRARD. 
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Tu process of washing coal is gaining more and more im- 
portance every day, and many steps have been made in the last few 
years towards improving the machinery and plant required for 
coal-washing. One of the most successful of recent coal-washing 
machines is that constructed by M. Evrard for the mines of 
La Chazotte, in France, a model of which is now exhibited in 
Paris, and from drawings of which our illustrations have been 
prepared. Figs. 1 and 3 are vertical sections through the ma- 
chine in two directions at right angles to each other, and Fig. 2 
is a plan of the whole. The special object in view in this con- 
struction is the washing of very large quantities of coal of com- 
paratively unequal size, end the separation of these different 
sizes by the aid of the washing process. This large washing- 
machine is thereby enabled to combine the advantages of ma- 
chine labour with the superior quality of work performed by hand- 
washing. The coals are thrown into « hopper, A, with a revolving 
base upon a larger revolving screen, where the largest pieces are 
freed Som stones by hand, two workmen being placed upon 
the screen, B, and carried round by the latter in its revolution. 
There are two screens with narrow openings below this first, and 
they deliver the smaller coal by means of two elevators, C, to 
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the top of the washing-machine. Each kind of coal is brought 
up separately, and thrown . a circular table, D, which re- 
volves slowly round a large fixed cylinder, E, containing the 
floating piston, F. The two elevators bring the coal up to the 
circular table, and it is levelled there by two scrapers fixed in 
different heights (mn in plan, Fig. 2), so that a stratum of 
small coal is spread over a layer of larger coal below. The cen- 
tral part of the machine is filled with water, and the floating 

iston, F, is moved up and down in the water by means of a 
ever, L, F i 2, worked by a cam. The lever is counterbalanced 
by a float, G, immersed in water, and its movement causes an 
alternating up and down current of water through the screens 
in the revolving table, D, by which the different materials mixed 
together in the unwashed coal slack separate themselves in 
parallel horizontal layers, according to their difference of specific 
ravity, and also according to their size of grain. here 
is, however, one thing of great importance required for a suc- 
cessful operation, viz., the agitation of the water must commence 
with great power, and must successively diminish in force as 
the washing proceeds, since the first action effects the settle- 
ment of the very largest pieces of stone at the bottom, and of the 





large-sized coal ina stratum immediately above that. This 
being done, it requires a more gentle agitation, so as to leave the 
lowest layers undisturbed, while operating through these upon 
the superposed strata of small-grained materials, so as to give 
the small pieces of stone and other heavy matters an opportunity 
to pass through the coarse-grained coal down to the lowest stra- 
tum of stones. With a uniform action of the machine, Mr. Evrard 
obtains this important result, by inclining the table against 
the water lever, as shown in Fig. 3. He thereby obtains a greater 
immersion of the table, and, consequently, a more powerful rush 
of water through its sieves at the one part of each revolution, 
and a less powerful action at the es side where the coal is 
partly raised above the water level. 

The body of this machine is constructed in masonry, in the 
shape of an inverted cone, with a diameter of 33 ft. 6in., and a 
height of 32 ft. 10in. Its bottom opens into a drain-pipe for 
removing the mud collected there. ‘I'he floating-piston is 17 ft. 
4} in. in diameter. The table, D, is 32 ft. 10 in. in diameter 
and 6 ft. 63in. wide, It is perforated with holes of ?sth in. in 
diameter. The inclination of this table amounts to one foot for 
the whole length of the diameter of the table; the depth of 
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layer of coal is 6in. and the water level 8in. over the lowest 
point of the revolving table. The coal is removed from the table 
after having passed through one entire revolution by means of 
four scrapers placed at different heights so as to remove each 
another of the superposed strata of coal ranged according to the 
size, the smallest coal being raked off from the top, while the 
lower layers give coarser-sized coal in proportion to the depth. 
The lowest stratum is formed by the stones and other heavy im- 
purities of the coal, and this is removed whenever it has reached a 
certain height. The washing process, as carried on with this ma- 
chine at Chazotte reduces the contents of ashes of the coal slack 
from 15 to 17 per cent. on the unwashed slack down to8 or 9 per 
cent. The production of one of these machines is 138 bushels 
for each revolution, and, taking the speed at the average adopted 
at Chazotte, viz., one revolution in five minutes, with 100 strokes 
of the piston during that time, the total production is 1650 
bushels per hour. The total power required for the complete 
machine, with its revolving screen and elevator, is 10 horse 
power. 








Move SteAMsuips.—Amongst the silversmiths’ work in 
the American department of the Paris Exhibition, Messrs. 
Tiffany and Co., of New York, exhibit a couple of beautiful 
models, the one about 30 in. long, of an American river steam- 
boat, and the other about 20 in. long, of an ocean steamer. The 
models are constructed of gold and silver, and they are fitted 
with working overhead-beam engines of the regular American 
type. The stand of each vessel forms a musical box, which 
contains the clockwork by which the machinery is driven, each 
vessel, or rather its stand, playing six tunes. The rigging of 
the vessels is composed of silver wire, and the cabins are fitted 
with tables, &c. The model of the ocean steamship has been 
sold to the Prince Napoleon for 25,000 francs, or 1000/7. 

Soutn Yorksuire.—A fair amount of coal has been for- 
warded from the South Yorkshire district, during the last few 
days, to London and the south, vid the Great Northern Rail- 
way; and to Lancashire, vid the Manchester, Sheffield, and 
Lincolnshira Railway. There has been more doing in steam 
coal for Hull, Goole, and Grimsby. The South Yorkshire steel 
trade generally is well maintained, the demand on railway ac- 
count continuing brisk. 

Woop Fue. For Locomotives 1x Inpra.—In their recent 
report, the directors of the Madras Railway state that the low 
rate of working expenses during the last six months has been due to 
the general use of wood fuel and the low cost of maintaining the 
iron permanent way, and also tothe care and economy exercised 
in the traffic and other departments of the railway. Impressed 
with the importance of procuring a permanent supply of wood 
fuel, the economy and efficiency of which for locomotive pur- 
— had been amply proved onthe company’s lines, the Board 

as felt it their duty to = this question on the consideration 
of the Government, by whom it had been favourably entertained, 
Measures were now in progress in India for the conservation of 
existing forests, and for planting other suitable localities along 
the course of the the railway to provide for those requirements. 





ENGLISH ENGINEERING. 

We once knew two youths—Americans—who, in 
1850, shipped before the mast, and worked their 
passage “from New York to Liverpool, solely in order 
that they might see the Britannia Bridge, of which 
they were at that time hearing so much. They saw 
it, with all the gratification of a poetic passion, 
and returned home, emptier than ever in pocket, 
yet filled with the colossal majesty of Stephenson 
and Fairbairn’s greatest work, although they were 
hardly competent to fully understand, much less 
criticise, its plan and proportions. To the foreign 
engineering acolyte, as well as to the foreign engineer 
himself, the genius of English construction does 
— shrines, sere and there, having attractions 
hardly less strong than those which draw pilgrims to the 
eternal city. Some of these, our English bridges, are 
here, in the metropolis, although we are not forgetting 
the Lambeth suspension nightmare, the twelve-post 
bedstead gangway, if, indeed, it be not more like a huge 
hydraulic lifting-dock, or a gauntry, at Charing-cross, 
and one or two other examples of the hyleosauran, 
not to say gorillian, orders of pontine architecture 
which cast their hulking shadows across the river. 
But look at Rennie’s ve Beware of stone! Would 
Michael Angelo himself have better blended grace 
with per than did he—and we are speaking of 
“auld John” in London-bridge—that chaste and yet 
cyclopean viaduct (for it is a viaduct) which sits so 
lightly and yet so grandly upon the Thames? There 
are arches of greater lightness and of less rise, as 
those of the Ponte della Santissimi Trinita, the fine 
work of Bartolomeo Ammanati, over the Arno at 
Florence ; and there are arches of wider span, like that, 
the Grosvenor, which curves so nobly over the Dee. But 
for strength, simplicity, and beauty, as well as for the 
size of its arches, we think London-bridge superior 
even to Waterloo-bridge, the latter, too, according to 
the Baron Dupin, “a noble monument, worthy of 
** Sesostris and the Cesars.” 

Purely engineering works, however, will never 
acquire the classic interest of the nobler triumphs of 
architecture. The former are solemnized and sancti- 
fied by no religion, ennobled by no eloquence, no 
chivalry nor deeds of arms, nor are they graced with 
associations of learning or of love. They are neither 


temples to the Great Being, nor to Mars, Venus, or 
Minerva. There are no poems upon, nor romances 
conceived among, engineering works. No one in- 
habits them, no one makes them the scene of great 
actions, nor invests them with the least personal in- 
terest.. They do not appear in pictured lines on 
the walls of our galleries of art, nor, even in these days 
of cheap photography, are they selected to e 
the albums of polite society. The fall of Chichester 
spire caused more stir in the educated and the 
wealthy world, as would also the loss of a single 
Guido from the National Gallery, than would the fall 
of any railway bridge in the kingdom, supposing no 
one to be killed, and even that might make no great 
difference. Engineers must be content either with the 
utility of their works, or with the wonderful novelty 
of their design, or the sublimity of their size. And 
nothing, we may add, is sooner satiated than the pas- 
sion for mere bulk, or linear extent, or loftiness, or 
other form of hugeness, except, of course, like the 
great interior of St. Peter’s, it be chastened by art. 
But if engineering works are neither the temples of 
the gods, nor the saints, nor the es, nor the senses, 
they may, many of them, be said to be the abodes of 
the forces, or of some of them at least, such as gravity, 
and cohesion, and vis inertia. Look at the Britannia 
Bridge, each girder a hundred feet in air, spanning a 
swift tideway, and each as long as a great cathedral’s 
nave, yet no higher measured on its own side than 
many a garden wall, and the sides no’ thicker than a 
boot-sole! These great aéreal tunnels have not only 
to support their own weight, and the force of every 
gale, but, almost every hour, a flying troop of chariots 
weighing, with their load, as much as five thousand 
soldiers, tears through them with the speed. of. the 
swiftest race-horse—that good old velocimeter of the 
heroic writers, although the fastest’ three-year, old 
which ever gladdened the eyes of Nero or Caracalla 
was but a Tooknaien brute as compared with the 
engines which smoke the “ wild Irishman’s” dhudeen, 
or, in other words, work the Irish mail between Holy- 
head and London. We, whoare engineers, know how, 
by familiarity, the original wonders of our works have 
become tame ; for engineering has long since been re- 
duced to the dead level of certainty, and it is only a 
question of so many piles, so many cubic yards of 
concrete, so many bricks, or so much stone, or so much 
iron, together with so much labour, the latter as easily 
procurable as that of shoemakers, anda great deal 
easier than that, just now, of tailors, to carry out the 
very largest works. Much, indeed, that is termed 
engineering is more of the class of work of the ordi- 
nary builder, and now and then it partakes of the 
character of speculative suburban building, where 
rotten bats are laid as hard bricks, and with mortar 
which is nearly all sand. If the reader should ever 
journey to the Isle of Dogs, let him examine the walls 
of certain docks now in course of construction in that 
canine paradise, and he will know what we mean. 


Yet, engineers as we are, we never catch®sight of 
the Britannia Bridge, nor even of that more question- 
able work the Albert Bridge at Saltash, nor of the Dee 
Viaduct in the Vale of Llangollen, nor of the Crumlin 
Viaduct—and these four types of construction will 
serve for some fifty other works of the kind—without 
experiencing a feeling akin to that with which we look 
upon St. Paul’s—and we wish it were easier to describe 
what this feeling is. It is not one of awe, wonder, or 
veneration, and yet there is an agreeable tinge of 
each of these, nor is it one of complete approval. But 
as for the engineering works we have named, the 
feeling includes a conviction that the engineers were 
the right sort of fellows, and that we would back them 
—_ all the professional gentlemen of antiquity. 

e never forget George Stephenson’s pluck at Chat- 
moss, not but that the railway was laid out through its 
deepest part by George Rennie before him. And 
there is a work of Rennie’s father, “auld John,” in 
Plymouth Sound. Stand upon the Hoe, or Mount 
Sieotnbe; and look at that great artificial reef, a 
mile long, rising like some archipelagic island just 
above the sea. How rough and deep outside, how 
smooth and deep within! The breakwater was made 
in the days when there were only sailing ships, those 
old windmills of the sea; but although the steamers 
might make head against anything, even these find the 
great submarine wall very useful in keeping the waves 
off their decks as they lie to in the Sound. Sucha 
work would have been worthy of Alexander or the 
kings of Tyre. And what a job was that of throwing 
down the cliff at Dover! Where a Pharoah or a 
Ptolemy would have expended ten thousand unhappy 
sons of Ham upon the work, Cubitt managed it with a 
few tons of gunpowder, let off all at once. And how 
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well it was managed! Not as when Minoiti fired the 
train at Corinth, were 
The thousand shapeless things all driven, 
In cloud and flame athwart the heaven 
By that tremendous blast, 

but the cliff first trembled, almost silently, and then 
dissolved into the sea. 

And as for our great tunnels, of which there are 
now a hundred miles or so in length upon our rail- 
ways alone, who can go through them without acknow- 
ledging the wonderful energy and perseverance of our 
race? Three miles at Woodhead, three at Standedge, 
two miles and a half in the new Midland tunnel near 
Chapel-en-le-Frith, two miles and a quarter near 
Strood, a mile and three-quarters at the Box tunnel— 
and all West of England people will have it that this 
is the longest tunnel in the kingdom, although it is no 
longer than the Littleborough tunnel on the Lanca- 
shire and Yorkshire—and more tunnels than we care 
to count of which the length is a mile, more or less 
Through primeval rock, sandstone, chalk, shale, and 
quicksand—now with steel and gunpowder, and again 
with mattock and spade, here a rotten roof, with fall- 
ing masses of rock, there a hidden torrent which might 
feed a river, and from which the steam engines pump, 
and pump, and pump to keep the men from drowning 
as much as to allow the work to be pushed on. There 
are no attractions for ordinary people, nor for many 
educated men or women, in a long, dark, dripping 
tunnel, all inside and no outside, and foul with acrid 
smoke and choking vapours, yet, like the Thames 
tunnel, it is a monument of courage and of labour, and 
often of very considerable skill. Not that your 
lithodomous engineer will shake mankind with wonder, 
or wrap them in admiration, unless, indeed, he dores 
through to the other side, as suggested by the Ameri- 
can “petroleum engineers,” who, on commencing 
operations, intimate that they are bound for oil, hell, 
or China! Not that our antipodes is in China, for it is 
almost, if not quite, as far from that empire of souchong, 
yigtails, and flat noses as we are, being in the sea, 
fame ds of miles to the south of New Zealand. But 
we have not yet settled the question of the central 
fire of the earth, although we know almost exactly, 
or within a trifling margin of error of a few millions 
of million tons, what the little planet weighs. Caven- 
dish and, after him, Francis Bailey had it in the steel- 
yards, and we know from the reckoning of the last- 
named philosopher that the whole mass of our globe is 
5.6 times heavier than water, or twice as heavy as 
Carrara marble or red porphyry. There must be 
something inside, then, if we are to believe the steel- 
yards, and we don’t like to think—for all the hiccup- 
ping of Vesuvius and Etna, and the gentle utterences 
of Tomboro, in Sumbawa, which is said to have once 
made himself heard 970 miles away, and to have sent 
a cloud of ashes 300 miles to leeward, and which 
darkened the heavens unto midnight for days toget her— 
we repeat we don’t like to think it is all as within the 
hearth of a blast furnace, a few thousand miles 77, on the 
radius which cuts our office in Bedford-street. Really, 
how deep down, or iz, could we go? How hot would it 
become ? How far in would the walls of a shaft 
stand the pressure of the surrounding rock, igneous 
or ignescent ? What would be the density of the air 
athousand miles beneath the Lea marshes, if those 
delightful savannas were chosen as_ the Christian 
terminus of a shaft? And suppose any known means 
of boring to reach the centre of the globe. Is the 
force of gravity so geometrically convergent that we 
could count upon hitting the New Zealand bore (even 
with a correction for its antipodal distance) within 
five or six miles? And how would the materials ac- 
cumulate at the centre of the globe, refusing to be 
pulled out either way, everything weighing a good deal 
more there than our observations upon libration would 
show at the surface?» We really don’t know what 
engineers may yet do, or, at least, attempt todo. We 
are recommending no decayed “ promoter” of limited 
liability companies to get out a prospectus for the 
Great Diametrical Railway, or Through and ‘Through 
Well-hole ; but we have an idea that there is far more 
gold deep within the earth than has ever come to the 
surface, and it might turn out that such a line would 
pay its way as it went on. Thus Brunel’s condition 
might be iulfilled. ‘That elastic engineer once told a 
parliamentary barrister, who was endeavouring. to get 
him into a corner, that the boring of a tunnel to China 
was but a question of pounds, shillings, and pence, and 
that if the lawyer would find the money he, the en- 
But suppose it to be 


gineer, would bore the hole, 
bored, tubbed, the water pumped out (if, of course, there 
is a great heat at the centre of the globe, the water, not- 
withstanding the pressure of a column of steam four 


thousand miles high, would be vaporised), what ar- 
rangements would be requisite in order to get a parcel 
or a passenger through? There would be only one 
way for it—to drop him in and let him go! It might 
be as well to have a stop-valve shut under him, as he 
slackened in approaching the other side, for the tre- 
mendous friction of the air, under the speed which 
would be got up a few hundred miles “in,” would 
tell on the “ up” journey, past the centre, if, indeed, it 
did not set fire to the precious parcel or the yet more 
precious passenger. There would be many hundred 
miles in the last half of each journey up which the 
animate or inaminate projectile, if that word will 
answer, would need to be pulled. 

However, we will dismiss the diametrical tunnel of 
the future, if we are to allow (which we wont) that it 
hasa future. But soberly, no one knows, if the history 
of the last fifty years is to go for anything, what man 
will attempt or what man will achieve. Suppose forty 
years ago Lombard-street had been told that we were 
about to lay out four hundred millions in railways, 
thousands of miles of which have cost their own length of 
sovereigns laid flat in a row, while in many cases in and 
near towns a double or quadruple row would be nearer 
the mark. Lombard-street, which measures gold by 
the hundredweight, may turn over, in imagination, 
3140 tons of sovereigns, for that is what it comes to, 
equal to nearly 6440 cubie feet of solid mint gold, 
forming a cube between 18 ft. and 19 ft. on a side, or 
a pyramid of the same base and 56 ft. high! There, 
there is calculation for you, and that is what four 
hundred millions amounts to. Let our boy, and our 
draughtsmen (by the way, tipplers were once named 
“draughtsmen,” and like Coriolanus’s good friend, 
Menenius, they “conversed more with the buttock of 
the night than the forehead of the morning”) make 
notes of all these things, for they are useful, or may be 
imagined to become so, and a great deal of useless 
knowledge is always being accumulated with the idea 
that it may become useful. When we think of these 
sums, how much does engineering owe to the capital, 
and especially to the merchants of the kingdom, and 
among these to the merchants of London! Like Tyre, 
our merchants are princes, our traffickers the honour- 
able of the earth—none of the peddling crew whom 
Coriolanus had in his eye when he stormed against 

Woollen vassals; things created 

To buy and sell with groats, to show bare heads 

In congregations; to yawn, be still, and wonder 

When one but of my ordinance stood up 

To speak of peace or war. 
And yet these fourpenny merchants, no doubt, ac- 
counted themselves worthy armigers—the Latin, as 
it was once the English, distinction for “ esquire.” 
English merchants are worthy patrons of English 
engineering, and, whether in appearance or no, both 
must, in point of fact, always work together. We 
may not, perhaps, bridge the sea whiclr rolls be- 
tween Athos and Ida, nor execute such a stun- 
ning piece of engineering sculpture as was proposed 
by Dinocrates of Macedonia, who took it into his head 
to transform the first-named mountain into a colossal 
figure ; but we are good for bridging the Dardanelles, 
the Bosphorus, and the Straits of Messina, if not the 
English Channel itself, and for carrying every known 
blessing which engineering lends to civilisation to the 
remotest corners of the world. Z. C. 


THE PARIS EXHIBITION. 
Frencu Marine ENGINEs. 

[t is literally true that some of the most interesting 
portions of this Exhibition are outside of it. The 
Park is nearly twice as large as the building, and the 
Park is a garden fullof exhibitions. There is scarcely 
any sort of thing inside of it that is not outside of it 
also. Many of the best exhibitions have much their 
best portions removed to the outside. Steam-engines 
of all sorts, naval architecture, horse-furniture, bells, 
boilers, cannon, agricultural instruments, galleries of 
paintings—everything, in short, that is imside seems 
to have its supplement outside. The visitor who thinks 
he has done +s work when he has done the inside is 
mistaken, and must begin over again. 

The exhibition of French steam-ships is inside the 
building, in the section of Naval Architecture and 
Génie Maritime, in the outer circle, among other sorts 
of engineering. ‘There you can see the models of the 
various classes of French ships which now constitute 
the Imperial navy. ‘There also are to be seen the ships 
of the Messageries Impériales. There is a fine series 
of M. Normand’s ships built during a long useful pro- 
gressive lifetime. There also are the marine engmes 
of the great engine factory at Marseilles, called the 





“Forges et Chantiers.” But if you want to see the 





engines themselves of the Royal Navy, or the engines 
of the best makers of France, you must go outside the 
building. 

Outside the building you will find it hard to thread 
your way through the garden maze, and find the 
marine engines of the imperial marine. At present 
nobody seems to know where they are, and therefore 
nobody can tell you. The best direction of search is 
to start from the main entrance of the building (Pont 
de Jena), follow a small line of railway which winds 
thence among the gardens, take a tunnel underground 
on the right, which will lead you to the edge of the 
Seine. Take care you don’t go out of any open gate 
you see; for if you do, you must pay to get in again. 
With these directions try to find the French marine 
aunexe, and you will probably miss it. 

Once there, the marine annexe is well worth the 
search. The marine annexe is double, French and 
English; but there is this difference, the English Ad- 
miralty annexe contains both our exhibition of models 
of ships and our exhibition of marine engines; the 
French Admiralty annexe contains only the exhibition 
of engines and boilers. Let us begin with the Ad- 
miralty engines. 

The French Admiralty have done what they under- 
took in the most thorough manner. They have erected 
a complete set of 950 horse power engines, such as 
they employ in their iron-plated ships of the line. 
They are not only erected, but fixed in place so as to 
work. They are to work pumps, to draw water from 
the Seine, and feed the okies and fountains of the 
gardens. They are set down exactly as in the ship,. 
with the whole length of the screw-shaft attached, and 
with the screw-propeller revolving in its place. 

On the other side of the engines are boilers, and 
funnel, and steam-pipes, erected in place and connected 
with the engines, so as to do the work as nearly as 
possible just as in the ship. They are coated, cemented 
on the outside, and in working order. Only the full 
quantity of boiler was not necessary, and only half is 
given. The funnel and steam-pipes go through the 
roof. 

Thus the public can see at a glance, far better than 
they could do in the ship herself, all the parts and 
combinations which go to form that assemblage of in- 
ventions which we crowd into what we call a marine 
engine, The impression of gigantic size and enormous 
power is thus well brought out; and if the French 
wanted to give an impression to the world of the 
success with which they have in late years devoted the 
energies of their highly trained corps of Ingénieurs 
de Ja Marine, and the resources of the nation, to the 
development of a steam navy, they could scarcely have 
contrived a better plan than this exhibition presents 
to all nations. 

An English engineer, looking at the whole group, 
cannot fail to be struck with some characteristic dif- 
ferences and resemblances between these engines 
and ours exhibited in the adjacent annexe. As a 
whole, they are at sight much alike; in everything 
they are essentially different—differently thought, 
differently worked out. 

Let us begin with the screw. It is four-bladed, on 
a large boss made conical towards the rudder. The 
rudder is a balance or difference rudder, not much, but 
enough to give a sharp face to the rudder, and to save 
rudder-post. ‘The face of the rudder is curved verti- 
cally to suit the screw. The blades of the screw have 
the form early adopted by the French navy, not swell- 
ing out fan-like to the circumference, but nearly 
parallel. Originally the French used six or eight of 
these parallel sword-like blades, while we used only 
two blades, fan-shaped. We have both changed, and 
perhaps met half-way. Four blades can be made 
stronger, and have a larger base for strength, than six 
or eight. This probably has led to the reduction of 
their number to four. We have taken to four instead 
of two, and have reduced the extreme breadth of our 
fans nearer to the parallel blade. It will be noticed 
that the form of each blade is a good form for strength, 
and that it is well chosen and well executed. 

The long propeller-shaft is not without interest. It 
consists of the carrying-shaft of the screw, and the 
large brass bearings for working in the dead wood. 
Next, there is an uncoupling apparatus with a holding- 
on brake, simple enough, and strong ; but the charac- 
teristic difference in the shaft to an English engineer- 
ing eye is the elaborate double universal-joint coupling. 
This tells two tales, both teaching us lessons. It tells 
us that the ships, being wooden halls, wabble in a sea- 
way. It also tells us that French engineers prefer 
exercising a little mechanical skill in allowing for the 
inevitable twist of a long ship to the great evil of hot- 
bearings. It is alleged that they are successful in 
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keeping their bearings cool without the adjunct of 
cold-water currents. 

Right or wrong, there is in the shaft a long double 
universal joint. It is strong, wears well, and looks an 
effectual, almost rough job. It is the old-fashioned 
Hook’s joint we all learned at school in our books of 
elementary mechanics. But it has the ring put on 
from the outside in two segments, so as to be easily 
got at, and got on and off. There is nothing either in 
the way of cost or risk to be said against this arrange- 
ment. For a flexible ship it is a great advantage. 
For an injured ship, it might be the means of saving 
her. For any ship, well made, simple, and strong, it 
could do no harm. For war, where we must foresee 
damage of all sorts, it is a wise precaution. 

Now we come to the engines themselves. At first 
sight they seem not much unlike some of our own, 
but they are very different. The general disposition 
of the engine is one which has prevailed in the French 
navy since M. Depuis de Léme has presided over the 
matériel of the navy, and which has existed in the 
marine engines of eminent makers in England for many 
years—horizontal - cylinders lying together on one 
side of the shaft; condensers lying on the opposite 
side of the shaft; double piston-rods passing ronnd 
the crank to slide-guides on the far side of the shaft ; 
connecting-rods returning towards the cylinder and 
driving the cranks. That disposition is almost a 
standard one for those who do not adopt trunks, either 
in the cylinders or in the air-pumps, and such is this 
engine in its general aspect. 

But here the similarity ceases. The engine is a three- 
cylinder engine. ‘Tiree independent engines side by 
side drive three several cranks. So far it is like some 
other three-cylinder engines; but its remarkable 
difference is this, that these three engines are one of 
them high pressure and two of them condensing 
engines. ‘The centre one is the high-pressure cylinder. 

To one not used to consider the various applications 
of which the Woolf’s principle is susce stible, its use 
in three simultaneous identical cylinders , a not seem 
either obvious or useful. Engineers. have, therefore, 
for the most part, used the Woolf engines in couples, 
or in pairs of couples, for marine engines. Randolph and 
Elder, in Scotland, have used them in pairs of couples, 
and Normand, of Havre, in a single couple; M. 
Dupuis de Léme has selected three equal cylinders as 
the type of the modern French marine engine, and this 
engine is a sample of its application. 

Of the advantage of working with three ordinary 
cylinders rather than with two, when you come toa 
large scale and high degrees of expansion, there is 
little room to doubt. Uniformity of force, reduction 
of maximum strains, smoothness of action, endurance, 
all seem in favour of three cylinders when you deal 
with high strains, great speeds, and considerable ex- 
pansion. But ifyou are to adopt the Woolf system, 
one does not at first see clearly how the system of 
coupled Woolf engines can be made applicable to three 
engines instead of two. 

‘he way in which it is done is this, the steam is 
fed entirely into the centre cylinder, the other two are 
made to answer for the one larger condensing cylinder 
of the Woolf system; thus the steam of the first 
cylinder is really expanded into the whole area of the 
other two, but with this difference, that it does not 
enter both simultaneously. ‘To work well, the three 
cranks must not be opposed or at right angles, but at 
120° apart. The difficulty of carrying out this system 
arises in this way, that before the first cylinder is full 
you ought to begin to empty it into the second, and 
that before you have filled the second you should be- 
gin filling the third. That is a difficulty at the outset 
of the design of this sort of engine. We shall, there- 
fore, in our next, proceed to examine how this is 
done. 

(To be continued.) 
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Practical Designing of Retaining Walls. By Artruur 
Jacos, A.B. London: Spon. 


AGREEING, as we do, with Mr. Jacob that the sub- 
ject of his pamphlet is “one that has received the 
* fullest and most able treatment at the hands of 
* mathematicians, and that solutions for every case 
that could possibly occur in practice are to be found 
“in our text-books,’ we presumed that his object 
would rather be to illustrate the successful application 
of these well-known principles to existing works, and 
to point out the still more instructive lessons suggested 
by numerous failures. As, however, notwithstanding 








the preceding concession, some dozen pages out of the 
two dozen of which the. pamphlet consists has been 
devoted to theory, the available space left is, in our 
opinion, too limited to allow of the professed object of 
the author being attained. 

The formule advanced are,-of course, practically 
identical with those to be met with elsewhere ; but we 
do not think that, in a practical treatise, the effective 
leverage, at which the weight of the wall acts in re- 
sisting the horizontal thrust of the earth, should be 
taken at one-half the thickness, since, by doing so, we 
assume the resistance of brickwork to crushing as 
infinite. This is no fanciful objection. Instances of 
crushing of the face bricks from undue strain may be 
seen in almost every tunnel where great care has not 
been taken in carrying the work solidly back to the 
excavation, whereby a moderately uniform pressure on 
the brickwork may be secured. Again, in discussing 
the question of counterforts, Mr. Jacob has omitted to 
draw the necessary distinction between the instance of 
a wall which has merely to support the pressure of a 
bank of earth heaped up against it, and of one which 
has to sustain the side of an open cutting. In the 
former case counterforts may probably be the most 
advantageous way of employing the material ; in the 
latter, since, as every practical man is aware, the great 
desideratum is to prevent the commencement of any 
movement in the ground, their adoption would be at- 
tended with a double disadvantage; for not only would 
the loosening of the earth, caused by the putting in of 
the counterforts, necessitate additional strength of 
wall sufficient in itself to neutralise, to a great extent, 
the advantage proposed to be gained, but the extra 
cost of timbering in the latter case would be an im- 
portant item. According to our author, recessed re- 
taining walls may be advantageously employed when 
the buttresses would not be in the way: we think it 
would be more correct to say, when the recesses 
would be useful; recessed retaining walls of great 
thickness are commonly termed vaulés. 

Although we have thus taken exception to several 
points in Mr. Jacob’s pamphlet, we think it may be 
perused with advantage by the junior students of the 
profession—the readers to whom it appears to be 
addressed, 








THE INSTITUTION OF CIVIL ENGINEERS. 
May 7, 1867. 
Cuar.es Hutton Grecory, £sq., Vice-President, 
in the Chair. 

Tue Paper read was “On Optical Apparatus used in Light- 
houses,” by Mr. James T. Chance, M.A. 

It was premised that the object of this kind of apparatus was 
to condense, within a small equatorial angle, the available part 
of the rays which diverged in all directions from a given source 
of light, so that the main portion of the luminous sphere might 
become serviceable to the mariner. ‘he remarks were chiefly 
applicable to the oil-lamp, as the source of light; although, 
from the success which, since 1862, had attended the exhibition 
of the electric spark at Dungeness by means of the magneto- 
electric machine of Mr. Holmes, it might be |fairly anticipated 
that for all suitable stations of the first importance this brilliant 
source of illumination would ultimately be adopted. 

The dioptric system of Augustin Fresrel was stated to be 
that which was now being generally introduced. It was de- 
scribed to consist of a structure of zones, or segments of glass, 
enveloping central flame, whose focal rays were parallelised in 
a horizontal direction. In what was termed a fixed light, this 
deflection took place only ia meridian planes, the natural diver- 
gence in azimuth being left unaltered; whereas in a revolving 
light the focal rays were gathered into a number of cylindrical 
beams which, by the rotation of the whole apparatus, were 
made to pass in succession before the eye of the observer. It 
was further explained that, in consequence of the size of the 
flame, the beam which emerged from every part of the appara- 
tus had a conical divergence; and that, although a certain ex- 
tent of divergence was indispensable, both in azimuth and in 
altitude, for revolving lights, and in altitude for fixed ones, yet 
any excess of dispersion beyond this requirement involved waste 
of light. Hence it was necessary to increase the radius of the 
apparatus proportionately to that of the flame. In a first-order 
light, for instance, with a burner consisting of four concentric 
wicks, the radius of the instrument in the focal horizontal plane 
was upwards of 3ft.; and below this there came a gradation of 
sea-lights and harbour-lights, in which were employed lamps 
whose burners had three and two wicks, and one wick respec- 
tively. 

Attention was specially directed to the imperative necessity 
of the greatest accuracy, both in the shape of each of the 
generating sections of the zones and in their respective adjust- 
ments. ‘lhe recent Royal Commission had rendered very great 
service in bringing before the notice of the lighthouse authorities 
of this country the essential importance of the due adjustments 
of the glass segments; but the adthor explained how exactness 
of adjustment would be only partially efficacious, unless accu- 
racy of section also accompanied it; so that all points of each 
section should co-operate in transmitting a parallelised beam in 
the required direction. It was a fallacy to imagine that, be- 
cause the flame had considerable size, accuracy of shape might 
be dispensed with. It was stated that the most effective part of 





the flume was comprised within a small compass; and further, 
that whatever portion of the light was directed towards the sea- 


horizon virtually illuminated the chief range of sea-surfuce 
from the horizon towards land, in consequence of the minute- 
ness of the angle which the main portion of the whole distance 
subtended at the apparatus. 

The dioptric instrument was shown fo consist of three main 
divisions :—An equatorial belt of the sphere of light, proceed- 
ing from the flame, to the extent of about 57°, was acted upon 
by refraction ; but the rays which passed above and below this 
angle were deflected by total reflection. The portion of the 
luminous sphere thus acted upon amounted to 81 per cent., the 
upper reflectors receiving 224 parts, the refracting belt 45, and 
the lower reflector 18}; but, from causes which were explained, 
the relative illuminating values, in the horizontal plane, of these 
three respective divisions of the apparatus were in the following 
proportion, viz.:—upper reflectors, 20; the refracting portion, 
70; the lower reflectors, 19. The author added, that too much 
stress could not be laid upon the importance of selecting for the 
Se hetine, and sending towards jt, the brightest sections of the 

ume. 

One main difficulty with lighthouse engineers consisted in 
devising suitable characteristic distinctions among sea-lights, 
subsidiary to the two chief ones, fixed and revolving. ‘They 
were obliged to resort to colour occasionally, but red was generally 
the only one adinissible, in consequence of the want of power in 
all others to penetrate the atmospliere. 

Reference was made to the circumstances under which Au- 
gustin Fresnel successfully carried out his annular lens. A 
commission on lighthouses had been appointed in France as 
early as 1811; and at the request of Arago, who, in 1813, had 
joined the board, Fresnel and Mathieu, a member of the Insti- 
tute, were in 1819 associated with him in conducting the neces- 
sary experiments and investigations. In selecting the annular 
form of lens, Fresnel seemed to be quite unaware of Buffon’s 
proposal, in 1748, to form a lens & échelons out of a solid piece 
of glass for a burning instrument, and of Condorcet’s subsequent 
suggestion to construct the burning lens of separate rings round 
a central disc. Fresnel was, undoubtedly, the first to give each 
ring its individual due generating section, for the purpose of 
correcting spherical aberration, and to apply the compound lens 
successfully to lighthouse illumination. his was accomplished 
about 1822, and a dioptric instrument of the first order with this 
new lens was erected at Cordouan Lighthouse, at the mouth of 
the Gironde. Fresnel subsequently introduced a cylindrical 
refracting belt, for fixed lights, which he formed by causing 
the vertical generating section of his annular lens to revolve 
round a vertical axis through the focus; but it was — by 
him only to small harbour lights: the retracting belt of all fixed 
sea-lights being made in a polygonal shape. 

The late Mr. Alan Stevenson, who had charge of introducing 
the Fresnel system into Scotland, was the first to carry out the 
cylindrical refractor for sea-liglts, and he also introduced the 
oblique joints, 

Jt occurred to Fresnel to employ totally reflecting zones for 
the rays which passed above and below the refracting portion 
of the dioptric instrument, and he actually used them, in a 
fixed harbour light, in which, of course, the rings were gene- 
rated round a vertical axis; but it was mentioned that in a 
certain small apparatus at Paris, Fresnel employed reflect- 
ing zones, formed round a horizontal axis, so as to have a lenti- 
cular action. 

It was stated that the late Mr. Alan Stevenson was the first 
to exteud the application of the fixed reflecting prisms to sea- 
lights; and Mr. Thomas Stevenson, in 1849, proposed the em- 
ployment of lenticular reflecting zones, which was carried into 
effect in 1851, by the Commissioners of the Northern Lights in 
the first order revolving light at North Ronaldshay. 

A description was then given of the system of adjustment and 
testing by internal observation, for which the Lighthouse Boards 
were mainly indebted to the late Royal Commission and to the 
Astronomer Royal, and which the author had the opportunity of 
putting into practice in the readjustment of certain existing 
lights; a circumstance which at once led to its adoption by 
him in the construction of all new apparatus. 

The relative merits of catoptric and dioptric apparatus were 
considered, and the great waste of light in the furmer system 
was pointed out; it was stated, however, that about one-half of 
the sea-lights of this kingdom still consisted of parabolic me- 
tallic reflectors. To construct apparatus of metallic reflectors 
which could at all rival dioptric ligits of the larger kind was 
shown to be impracticable. 

A description was given of the totally reflecting spherical 
mirror designed, about 1850, by Mr. Tnomas Stevenson, of which 
inirror a specimen, constructed by Mr. Chauce, and somewhat 
modified by him, was shown in the International Exhibition of 
1862. This system had been subsequently carried out by Mr. 
Chance in an improved form, and applied in several sea-lizhts 
both fixed and revolving. ‘The azimuthal condensing systein of 
Mr. Thomas Stevenson was also explained, and its value was 
illustrated by several instances in which it had been used; 
amongst other places at Isle Oronsay and Buddonness, by Mr. 
Stevenson; and by the author in the two first-order lights at 
Great Orme’s Head and Gibraltar. 

‘The Buddonness apparatus at the entrance of the Firth of Tay 
was specially alluded to, as possessing certain interesting novel 
contrivances, and as combining in itself every existing dioptric 
method of lighthouse illumination; and it was explained how 
not only the front luminous hemisphere, but likewise about 
three-fourths of the back one, were made to co-operate in light- 
ing a given sector of sea-surface; glass being tle only optical 
agent employed throughout the apparatus. 

The mathematical part of the subject was treated in an appen- 
dix, as bemg scarcely suitable for reading at a meeting. 





InstrrutTIon or Crvi. Encintcers.—At the last monthly 
ballot the following candidates were balloted for and duly 
elected :—As Members—Mr. Harry Footner, London and North 
Western Railway, Liverpool; and Mr. William Aubone Potter, 
Monk Bretton, Barnsley; as Associates—Mr. Henry Slingsby 
Bethell, King William-street, E.C.; Mr. Armand Bonquié, St. 
Petersburg; Mr. George Brown Murdoch, Walbrook, E.C.; 
Mr. Joseph Smith, Bradford; Mr. Henry Waugh, Great 
Northern Railway, Gainsborough; and Mr. Sydney William 
Yockney, Westminster. 






















ENGINEERING. 


[May to, 1867. 








DRILLING AND SLOTTING MACHINE, PARIS EXHIBITION. 


CONSTRUCTED AT THE WORKS OF GRAFFENSTADEN: M. MESMER, ENGINEER. 
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We have, in a previous article on the Paris Exhibition, 
noticed the frame slotting and drilling machine from Graffen- 
staden. We now given illustrations of the general arrangement 
and the details of itsdesign. After what has been said about this 
machine, the engravings, copied as they are from beautifully 
executed scale drawings made at the Graffenstaden works, and 
reduced by photography, explain themselves. It only remains 
for us now to state the merit of this machine as an article of 
exhibition. Inthe London Exhibition of 1362, the leaders of 
mechanical opinion in France had unanimously blamed French 
tool-makers for their incapacity of dealing with heavy masses, 
and for their then manifest inability to produce a e and 
powerful tools. Now,after a lapse of five years, the French 
tool-makers have made the utmost efforts to show in the present 
Exhibition that they can come up, and, perhaps, sometimes go 
bey ond, any demands of modern engineering in the production of 
tools. M. Mesmer was desirous to exhibit some of the largest 
machines ever made, amongst which a large lathe turned out 
at Graffenstaden, for the Compagnie Translantique, now repre- 
sented in drawings fixed to the wall opposite to the space 
occupied by the Graffenstaden tools only; but want of space 
limited him to the choice of the machine now illustrated, which 
amply shows the great power and extent of plant which is at the 
command of the above-named establishment. The large bed of 
this machine is cast in one, and weighs 16 tons, as we are 
informed, but this size is by no means the limit of power of 
M. Mesmer’s foundry. The first machine of this type has been 
made for M. Forquenot, of the Orleans Railway, and has been 

t work in the Ivry workshops of that company for about two 
“ears. Some improvements of detail, as indicated by the 





experience gained in the application of the first machine, have 
been since added, but they refer only to the addition of a self- 
acting movement of the slotting-tool round a centre-pin when 
slotting curves. The experience of the Orleans Railway has 
shown this machine to be a very useful and powerful tool, capable 
of getting through a very large quantity of work at a remark- 
ably low rate for wages. 








Worktne Men’s Excursion To Paris.—A public meet- 
ing, convened by the Metropolitan Working Men’s Exhibition 
Committee, was held on Wednesday evening last, at the Whit- 
tington Club, to receive from the committee an explanation of 
the measures taken to provide accommodation for those work- 
men who desire to visit the Paris Exhibition under the auspices 
of the committee, Mr. A. H. Layard, M.P., occupied the chair. 
A large number of employers of labour were on the platform. 
The chairman said that anything tending to unite the working 
men of France and England must command the support of all 
men interested in the promotion of peace and the advancement of 
science. As the French workmen learnt much from their visit to 
the English Exhibition of 1862, so would the English workmen 
come back improved from their visit to the present Exhibition 
in Paris. As he understood, the object of the committee was 
to provide facilities for English workmen to visit Paris at a 
cheap rate, he felt bound to give that object his best support. 
Mr. Hodgson Pratt, who bad visited Paris on behalf of the 
committee, then detailed the arrangements which had been 
made. He had seen the Emperor and the French Com- 
mission appointed to look after the interest of the French 
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workmen, and the result was the placing at the disposal of 
the committee by the Commission of a large building, well 
and comfortably fitted up, for the use of the excursionists, 
on the guarantee that not less than 200 per week should be 
brought over. Arrangements had been made with Mr. 
Cook, the well-known excursion manager for the transit 
to Paris, and in the first week in June next the committee 
would be prepared to take over the first 200 excur- 
sionists, at the cost, including railway fare to Paris 
and back, with lodging for the week, of 30s. A guide and 
interpreter would also be provided without any extra charge. 
Arrangements had also been made for throwing open the large 
industrial establishments of Paris free to the English workmen. 
Allowing a sum of 30s. for living and the Exhibition ticket, the 
cost of a working man’s visit to Paris for a week, under the 
auspices of this committee, would not exceed in the whole 3/. 
For those working men who desire to take their wives with them 
arrangements of a more private nature had been made, which 
wouid bring the cost up to 3/. 10s. each. The committee for whom 
he was acting was in conjunction with the Working Men's Club 
and Institute Union, at whose offices members might be enrolled. 
Mr. Ayrton, M.P., Mr. Marriott, the Hon. A. Herbert, the Rev. 
G. M. Murphy, and other gentlemen having addressed the 
meeting, resolutions eee its object were unanimously 
adopted, and a vote of thanks to the chairman concluded the 
proceedings. 

MarsE1LLes.—The report of the Marseilles Docks and Ware- 
houses wy ed for 1866 shows that the profits realised by the 
concern in that year were smaller than those ohtained in 1865. 
Marseilles suffered grievously last year from cholera. 
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MEETINGS NEXT WEEK. 
Tue Institution or Civic Exaineers.—7wesday, May 14th, at 


8p.m. 1. Discussion upon Mr. Chance’s paper on** Uptical Appa- 
ratus used in Lighthouses.” 2, “ Experiment on the Removal of 
Organic and Inorganic Substances in Water.” By Mr. Edward 


Byrne, M. Inst. CE. 

Sociery or Encineens.— Monday, May 13th, at 74 v.m. Discussion 
of paper read on 6th inst., on ** Water-Tube Boilers.” By Mr. 
Vaughan Pendred, C.E. 
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THE STEEL PLATE QUESTION. 


Many thousand tons of Bessemer steel plates have 
been rolled within the last six years, and a large pro- 
portion of these are known to have answered the ex- 
pectations formed of their strength and ductility. One 
firm alone, Messrs. Marriott and Atkinson, of Sheffield, 
have rolled upwards of 5000 tons of these plates, of 
which a large portion were employed, with a success 
known throughout the whole profession, by the late 
firm of Jones, Quiggin and Co., steel shipbuilders of 
Liverpool. We know, too, that at the present moment 
another firm are prepared to take orders for any quan- 
tity of steel plates, up to 16 cwt. each, the sheared 
edges of which shall double over cold, under the 
hammer, without the least crack. Some of their 
Bessemer plates, 13 ft. by 6 ft. 44 in. by +5 in.—very 
large plates, by the way, although not of the maximum 
weight—have given particularly good results. We 
mention this to observe that the facts cau be established 
upon occasion, and without needlessly advertising the 
firm here. 

At the same time there have been instances of the 
failure of steel plates by cracking, either in flanging, 
fairing the edges, or through the rivet-holes, just, of 
course, as iron plates have failed in the same way. 
These instances, which clearly show that the steel was 
not properly made for its special purpose (since the 
conditions of making good steel plates are as well 
known as are those of making good iron plates at Low- 
moor), have been taken up recently and magnified into 
an alleged general failure of steel. It is a noteworthy 
fact, however, that of the thousands of tons of steel 
plates already built into ships, we never hear of any 
failure, the only instances of cracking of which we are 
aware having occurred in working up the plates in 
the workshop or shipyard, and the failure proving in 
these cases exactly what a like failure would have 
proved in the case of iron. In nine cases out of ten 
where a steel plate cracks, it will prove to contain 
more carbon than should have been Veft in the ingot ; 
and as for plates containing more than 0.4 or at most 
0.5 per cent. of carbon (which it is always the business 
of the steel-maker to measure for every ingot), they 
won’t stand punching and working, and that is all! that 
can be said of them. And yet their tensile strength is 
very great. There is a most interesting collection of 
Bessemer steel plates, made at the Austrian Govern- 
ment Steel Works at Neuberg, now in the Paris Exhi- 
bition. We gave, last week, the analyses, tensile 
strength, &c., of samples of these plates, and it will be 
seen that their carbon, the proportion of which it is 





the business of the steel-maker to regulate, varies from 
0.05 to 1.58 per cent.; and the corresponding tensile 
strength from 28.69 tons to above 74.61 tons per 
square inch. To any one acquainted with the com- 
position and qualities of steel this is a very wide 
range, and the steel is. accordingly classified under 
seven distinct numbers, ‘in the manner of Cleve- 
land pig-iron, and only No. 6, next to the softest, is 
considered as fit for plates, this number containing 
carbon ranging from 0.15 to 0.38 per cent., and’ a 
tensile strength of from 34.43 to 40.17 tons. Any- 
thing with more carbon or having considerably more 
breaking strength will certainly crack under severe 
working—in all likelihood in punching ; and to select 
such a steel for rivetting would be like choosing 
“white iron” for cast-iron girders. If so used, its 
failure is a matter of course. Nothing could be more 
convincing upon this point than an experiment made 
by Mr. Barnaby, Assistant Constructor of the Navy, 
at Chatham yard, at a time when the qualities of steel 
plates were certainly less understood y now. This 
experiment has been often quoted as having shown the 
general unfitness of steel for ship-building, whereas it 
showed merely, what is now perfectly understood, that 
only steels of great tensile strength are unfit. Mr. 
Barnaby took } in. plates, of which the proof test was 
said to he only 33 tons per square inch, but of which 
the real strength was shown to be very much greater, 
while in one case it was actually found ‘to be 47.53 
tons per square inch. How the “ proof test,” said 
to show but 33 tons, was made we do not know, but 
there is no question as: to the strain under which the 
plates actually gave way in the experiment. These 
plates were cut off 4 ft. long and 1 ft. wide, and were 
further reduced in width towards the middle of their 
length to 5in., leaving 2} square inches of section 
there. Rivet holes were punched, in one 2} in. from 
the ends, in another 1} in. from the ends, and the plates 
were then rivetted to square plates, which were con- 
nected to the opposite head-stocks of a testing-machine, 
and the steel plate was then pulled apart. As there 
were nearly 6 square inches of net section of stecl 
between the rivet holes, it was expected that the 
plate would go at the middle, where there were 24 
square inches only. But no; it went at the rivets, 
with a strain of 16.38 tons per square inch, although 
the plate in the middle showed no signs of giving 
way at 38} tons. Not, of course, that this was its 
ultimate strength there, nor was the ultimate strength 
ascertained. In another experiment upon a similar 
plate it parted between the punched rivet-holes, 
under a strain of only 15 tons per square inch of 
fractured area. Here again the body of the plate, 
where it was narrowed to 5in. in width, showed no 
signs of failure, although the strain was nearly 30 tons 
per inch there. That its real strength was very much 
greater was proved by a subsequent experimeut, and 
it is this very strength, great as it proved to be, which 
accounts for the brittleness of the steel under the 
punch. In the third experiment the rivet-holes for the 
rivets connecting the ends of the plate with the test- 
ing-machine were drilled, and it is to be supposed that 
the drill left unimpaired the full original strength of 
the steel around it. At any rate, the ‘plate broke this 
time where it ought to break, and where it was ex- 
pected to break in the first two experiments, viz., at 
the narrowed part of the plate. But the breaking 
strength, nomeling to Mr. Barnaby, was 47.53 tons 
per square inch, although there are discrepancies in 
the figures upon which this result depends. Enough 
is shown to prove that the steel, so far from having a 
tensile strength of but 33 tons per square inch, had a 
much higher strength, and was of correspondingly 
hard and brittle quality, such as would be almost 
certainly injured by the punch, If the very stron 

steel—and it seems a paradox to say that strong stee 
is weak steel, that of great tensile strength being more 
or less brittle—could be depended upon in inee re- 
spects, it would be well worth while to drill all the 
rivet-holes. Mr. Fairbairn’s experiments long ago 
fully proved that even good iron boiler-plate is injured 
by punching, and there would be a gain in the case of 
all metals employed for rivetted work, if the holes 
were formed by drill, making a clean cut without 
straining the metal around the hole, as the punch, 
from its mechanical action, inevitably must. ‘Take a 
straight strip of steel plate, 3 ft. long and 3 in. or 4 in. 
wide, and punch a row of rivet-holes along one edge; 
it will be fond that the plate takes a very consider- 
able, almost a sharp, curve, the punched edge elongat- 
ing, and the unpunched edge, to some extent, shorten- 
ing. The very change of form could be produced only 
by great strain, even if purposely effected by other 
means. And the strain is none the less where the 
holes are punched along the straight edge of a plate 





of too great a width to yield, and where, therefore, the 
result is unseen. A great many of the punches in use 
are taper, and do not fill their dies, and the permanent 
injury caused in their use is necessarily considerable, 
even with the softest iron. If the punch is to be re- 
tained at all, it should be a little larger in diameter 
at the face than above, the face should be slightly hol- 
lowed out, and it should fit the die with the least 
possible play. The holes would thus be cleared by as 
clean a cut as it is ever possible to make with the 
punch. 








THE LATE INQUIRY. 

Tue members of the Institution of Civil Engineers 
will, by this time, have received all the papers, together 
with minutes of the proceedings of council, upon the 
subject referred to the governing body of the Institu- 
tion at the last general meeting. ‘They will find there 
is much to be considered before they support any 
resolution at a further special meeting. On the one 
side, the case is this. One party undertook to supply 
certain goods in several items to another party, sup- 
posed to be an agent, but treated from necessity in the 
transaction as a principal, inasmuch as the principal 
was not Soden It was clearly important, under 
the special circumstances of the case, that the goods 
should be delivered at the earliest possible time, and a 
time was fixed for each of the separate items, within 
which the firm supplying them undertook, if possible, 
to have them ready. Payment had been fully provided 
for, accepted drafts having been lodged in unquestion- 
able custody, subject to the order of the person to 
whom the goods were to be furnished, so that, in this 
respect, he had all the powers of a principal. It was, 
furthermore, agreed that the payment was to be made 
either upon “ bill of lading,” as if all the items were to 
be shipped together, which was not intended, or else 
in sums corresponding to the items of the order suc- 
cessively as they were completed. The latter was the 
final arrangement. 

The goods were none of them completed within the 
time upon which the order had been based, and some 
of them were not ready until long afterwards. Pay- 
ments were made, however, in all, to nearly two-thirds 
of the full amount of the order, and at periods not 
greatly behind those at which these particular pay- 
ments would be considered as due. The completion 
of the order was delayed four months beyond the ex- 
pected time. The final payment was never made; and 
all the goods, paid and unpaid for, remained in the 
keeping of the party who had executed the order. It 
does not appear that he detained them, or any of 
them, because full payment had not been made, but no 
instructions to ship them appear to have been given 
until long after they were reads - He at last brought a 
suit to recover the balance, «i it was found that his 
customer was insolvent. Legally the case, as between 
the two parties, ends here, no further proceedings 
having been taken. 

But it was also found, when proceedings were taken, 
that the person who gave the order had drawn and 
converted all the securities provided for payment. ‘Tlie 
party executing the order had no especial claim upon 
these securities themselves, and therefore he could set 
up no action for improperly withholding them, nor 
could he, in any case, bring a charge of fraud. The 
circumstances, however, were rumoured about with 
the suggestion of moral delinquency, and two members 
of council of the Institution wrote to the party who 
had executed the order for particulars of the whole 
transaction, in order, as they intimated, that they 
might, if so advised, lay it before the council. It does 
not appear, however, that these particulars, which 
were at once supplied, ever were so laid before the 
council; but they were offered, seven months after- 
wards, to the members of the Institution at the general 
meeting in December last. We shall make no com- 
ment here upon the impropriety of thus bringing the 
case at once before the general body of the members 
instead of before the council, nor upon the graver im- 
propriety of bringing forward the case at all in the 
stage in which it then was. It was not acase with 
which, in that stage, either the council or the Institu- 
tion could deal, and it could only serve to arouse 
personal feeling—much of this, indeed, against the 
officious gentlemen who were so ready to meddle with 
what did not concern them, notwithstanding the ex- 
cuse, behind which they sheltered themselves, that 
they were guarding the honour of the Institution. 

There was, at the time of the insolvency, another 
and a far more important case involved—that between 
the person giving the order and his own principal. It 
was for this, the real principal, to have taken action, 
either for the recovery, as a debt, of so much of bis 
money as had not been applied to its intended purpose, 





478 


ENGINEERING. 


[May 10, 1867. 








or, had the facts warranted him, to have gone further 
and preferred a charge of fraud. Except for the in- 
solvency of the party who had been intrusted with the 
money, proceedings at law for the recovery of the 
balance might have been taken, although it is a safer 
conclusion that, but for the insolvency, no cause for 
any proceedings whatever would have arisen. For, 
except criminal intent be imputed, there would, except 
from absolute inability, have been no default. Now, 
no criminal proceedings in this matter have, as far as 
we know, ever been so much as hinted at, and, in 
point of fact, the real but previously undisclosed prin- 
cipal in the matter, and who had the greater pecuniary 
interest in it, has himself treated the deficiency as a 
debt, and accepted the composition offered him. It 
must be clear to the commonest apprehension that 
there is thus zo case left for the Institution of Civil 
Engineers to deal with. There are those, however, 
who consider themselves called upon to adjudicate 
nice moral questions, and to interpret motives. Difli- 
cult and delicate as such investigations are to those 
who approach them in an unprejudiced spirit, there 
are, of course, cases in which motives may be justly 
inferred, and where but one judgment lies open 
to the honest mind. It may be said that no one 
has a right to divert moneys held in trust to any 
other than their intended purpose. Yet bankers, 
merchants, and, 
business reject the strict application of this conclu- 
sion. There are, of course, exceptions ; but the ru/e, 
unless for moneys permanently funded, is to treat the 
capital of the man of business as a fund into which 
all receipts whatsoever are to be paid in, and from which 
all disbursements are to be paid out. No one supposes 
that with a banker’s acceptance at, say, four months, 
the person cashing the draft will receive the identical 
notes and gold upon which the acceptance was ob- 
tained, nor even that the sum has been set apart out of 
the banker’s ordinary balances during the whole time. 
Nor does this supposition hold with other men of busi- 
ness. ‘I'rue, it may be said that in such cases only the 
solvency of the trustee is relied upon, and that there 
is no special and distinct reservation that he shall not 
do as he likes so long as he fulfils his trust when it has 
terminated by effluxion of time. In the present case 


it does not appear that any special restrictions were 
imposed upon the trustee, who was certainly con- 


sidered solvent at the beginning of this matter, and 
who had been accustomed to the largest transactions, 
and to be trusted for large amounts. The drafts lodged 
as provision for payment become themselves payable at 
the time when the goods were promised to be ready. 
It is always expected that the payee of a draft will 
apply for its amount as soon as due. It was, we 
presume, the right, if not the business, of the person to 
whom all the drafts were payable on one and the same 
day, to apply for payment on that day, and thenceforth 
to hold the proceeds in his own hands. So far from this, 
he did not draw even one-half of the full amount 
subject to his sole order, but allowed the rest to 
remain in the banker’s hands. We do not apprehend 
that ihe case is altered by the fact that (apparently at 
his own request) the drafts had themselves been 
lodged, meanwhile, in other hands, inasmuch as they 
were payable to himself only. Although their purpose, 
and the intentions of the drawer, were unmistakable, 
the person to whom they were payable had full dis- 
cretion allowed him to apply for them all as soon as 
they had matured. And while cashing but a portion 
of the drafts he paid for all the goods then completed, 
although their completion had been delayed, and 
they were not even then delivered. It was several 
months indeed before he cashed other of the over- 
due drafts; seven months, indeed, before he cashed 
the last one. In the ordinary course of business 
they would—we may even say, show/d—have been 
cashed and placed to his own credit, at his own 
banker’s, on the day they were due. Excellent 
as was the repute of the bankers whose acceptance 
they bore, this firm might have failed some time after 
the maturity of the drafts, and, indeed, firms of equally 
good reput e at the time have failed since. ‘Thus there 
is no ground for imputing blame for having drawn the 
money before the goods for which it had been pro- 
vided were ready, nor for having refused to pay for the 
goods except pari passu with their completion. Nor, 
so long as the person holding the money believed him- 
self to be solvent, and could reasonably count upon 
his usual sources of income, would any banker or 
merchant pretend that he had no right to treat the 
amount for which the drafts had been cashed as part 
of his assets as represented in a general balance-sheet. 
As we have said, during the very considerable delay 
in the completion of the order in the present case, 


indeed, most, if not all, men of 





the party who gave it became insolvent, and at once 
offered all he had to offer to his creditors, and this 
they accepted without any imputation of improper 
conduct. If it be said that one of the parties did 
apply a severe term to the failure, this was 1 a private 
note only, from one of the losers to the other, and 
is sufficiently explained by the natural vexation at- 
tending the loss. 

The Institution of Civil Engineers is not a court of 
law—not even a bankruptcy court, nor is it really a 
court of honour. In the present case everything has 
been legally settled as between party and party, and 
without the slightest imputation, as among themselves, 
of moral delinquency. In such cases we are not to 
to allow ourselves to be led by mere dislikes, still less 
by unsupported suspicions. None can deny that the 
ease is an unfortunate one, nor that there are those 
who would have done differently. But the person 
whose conduct has been impugned is clear in law of 
the whole transaction, and that without having had 
answer to any accusation involving his personal cha- 
racter. It would be a most dangerous course, at- 
tended with the gravest responsibility, were a self-con- 
stituted tribunal now to bring home questions of moral 
guilt—indeed of criminal intention, for it comes to 
that, if anything. There is no evidence to go upon, 
inasmuch as all the evidence has already been sifted by 
opposing lawyers, and it was found so reconcilable 
with an opposite conclusion, that they never even 
sought counsel’s opinion upon it. And it is not the Insti- 
tution of Civil Engineers who ought to, or justly can, 
take the responsibility of adjudicating upon such ques- 
tions, p tone settled at law. Let each member think 
as he likes, and, in his future votes, vote as he likes ; 
but let none go out of the usual course to pass a 
special verdict either way upon the present case. The 
decision of the council of the Institution, upon whom 
this business was most unwilllngly forced, is suffi- 
ciently known, as it is known also that a very different 
decision was first proposed and received a certain 
number of votes. Our own opinion is, that the only 
sroper decision at which they could have arrived would 
iave been that there was no case for their interference ; 
and if the matter is to proceed further, in a special 
meeting, we are convinced that the members have no 
alternative but to there ignore it altogether, as one 
which was most improperly brought before them in 
the first instance, and which they could but refer to 
their council, being themselves then ignorant of the 
particulars, 





LESSONS OF THE PARIS EXHIBITION. 


Tne Paris Exhibition teaches us various lessons. 
One is to distrust, as we habitually do, the super-refine- 
ments of classification of any great collection of ob- 
jects which this Exhibition was intended to exemplify, 
and which has resulted in an amount of confusion, 
such as the roughest process of classification would 
have prevented, as it has led to such an endless multi- 
plication of annexes of all possible forms and sizes, 
and scattered over so wide an area, that no ordinary 
observer can feel satisfied that he has seen everything 
except by such an expenditure of research as few per- 
sons will care to incur. The building itself has sacri- 
ficed all architectural pretension to promote perfection 
of classification and facility of reference, and yet 
neither object is attained. Its elliptical form, which 
involves a rounded configuration in all the concentric 
rings, hinders a good view of the contents from being 
obtained in any part, and this fault is but little re- 
deemed by the central gallery which runs round the 
middle of the machinery zone, the supporting pillars 
of which obstruct the view, as also the floor of the 
gallery does when the visitor is upon it. Then, far 
too few stairs have been provided to connect this 
gallery with the space below, so that if once you go up 
you must go round a good partof the building before you 
can get down again. In architectural features the build- 
ing is a failure; in construction it is entitled to but 
little admiration, and any future building intended for 
such a purpose should be less hurriedly got up, should 
have got aisles and vistas, and other features which 
will make its grandeur appear instead of being a mere 
embodiment of deformity. Everything, moreover, 
should be contained in the building itself, should be 
well labelled and accurately numbered, and the country 
to which it belongs should be appropriately and con- 
spicuously marked in different languages. One mis- 
take in the present scheme was that each country 
would exhibit the same proportion of the same sort of 
thing, so that if Italy, for example, wanted a certain 
space in the fine art department, she would want a 
corresponding space in the machinery department. If 





the building had been a acircular one, with radial 
streets, or a rectangular one, with cross streets, this 
might have been avoided. But in this case there 
should have been no attempt to divide the building 
into concentric circles also, and the requisite space 
might thus have been given to every country to fill 
with its appropriate productions, retaining the same 
graduation of objects as at present. For the machinery 
might still be made to gravitate to the outside, and if 
any country had little machinery to show, the only 
result would be that the machinery would extend but 
a short way up the street, while the rest of the street 
would be filled with other objects. The duplex classi- 
fication has failed, and it has hence been necessary to 
introduce so many annexes, that it is as easy to search 
out any object in a good-sized town, which has no 
good directory, as in tuis Exhibition. Then the cata- 
logues are so imperfect as to be of very little use, and 
this cannot but lead to enormous inconvenience in a 
collection of objects so vast and multifarious. 

Another lesson to be learned from this Exhibition is 
that in the region of steam machinery we have very 
little to learn from our neighbours, The French 
engines in particular are full of rattletraps, and dis- 
play an exuberant ingenuity not yet chastened into the 
power of simplification. The workmanship even of the 
largest and best engines is inferior to that of English 
constructors, and the improvements introduced are in 
every case retrograde. Even in spinning and other 
small machinery where ingenious combinations have 
the largest permissible scope, we hold our own against 
all foreign countries. In locomotives some of the 
French engines are simply detestable. But some of 
the engines made in foreign countries for English or 
colonial railways are very good, having, no doubt, been 
constructed with greater attention to English designs. 

The next lesson we have to learn that, in all that re- 
lates to expedients and implements of war, foreign or 
at least European nations are quite as much behind as 
ourselves, oan great breech-loading gun is an 
instrument which others will not imitate, and in such 
great pieces breech-loading we believe to be a mistake, 
not merely because the sluice or plug which has to be 
withdrawn to allow the shot to be introduced is liable 
to leakage and injury, but because the plan involves 
the necessity of handling two great masses of metal 
instead of one. It is very doubtful whether, in the 
case of such large pieces, breech-loading can lead to 
increased rapidity of fire. But even if it did, this end 
could be better attained by a steam or hydraulic loader, 
which would obviate the existing labour altogether, 
and enable the work to be more quickly done. There 
is no gun-carriage in the Exhibition at all equal to 
Ericsson’s with revolving compressor, long since de- 
scribed and illustrated in our pages ; nor is there any- 
thing shown in the way of submarine or torpedo boats 
that is worthy of the least attention. The models of 
the war-vessels of M. Depuy de Léme show this very 
conclusively, that they are all too blunt for the attain- 
ment of high speeds, and all too weak to be able to 
withstand even ordnance of such moderate size as our 
10$in. guns. America has not contributed the results 
of her ingenuity and experience in this department ; 
and other nations seem to rest in the delusion that 
plates of 6 or 7 or Sin. thick are thick enough. 
Admiral Halsted’s models are an advance in this re- 
spect, that he seeks to protect only his turrets and a 
water-line belt; but he uses too many turrets and too 
small guns, and his vessels would be rendered more 
serviceable and powerful if he were to cut off all 
superfluities, onl devote his whole displacement to 
fighting objects—to power of engine, power of gun, 
and power of resistance in the armour. Whatever 
derogates from these main ends is a vice ; yet Admiral 
Halsted manifestly sees much further ahead than M. 
Dupuy de Léme, who seems to be chiefly remarkable 
for his persistent worship of antiquity. The French 
Government, which comprehends so many able men, 
will no doubt awaken before long to the perception of 
this state of things. They will be compelled to ask 
whether their navy is good for anything at all; and the 
answer must be that it is not, if the contest is to be 
with any enemy which uses the best resources of 
modern engineering science to give efficiency to its 
resources. Certainly all the nations of Europe at 
present appear to be as far behind as the French them- 
selves. But they may not all equally entrench them- 
selves in ignorance so spontaneous, in prejudice so in- 
tractable, and in such unwarrantable self-conceit. 








NAVIGATION OF THE Po.—A project has been brought for- 

ard with the view of rendering the Po navigable from Turin 
as far as Venice. ‘The author of the scheme is Signor Grattoni, 
— name is honourably associated with the Mont Cenis tunnel 
works. 
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THE PARIS EXHIBITION. 
Wuatever may be the faults found in the general 
design, outline, and expression of the building of 
the Exhibition as it is first seen from the outside, 
none can be justly attributed to the design, purpose, 
and effective distribution of the inside. Outside it 
may be huge, indefinite, unmarked by feature, un- 
meaning inform. As you approach it, it may seem a 
railway station, a viaduct, a gasometer, a locomotive 
shed set on acurve. But inside it is truly character- 
istic ; it is an exhibition, an exhibition of all nations, 
a collection of the works of the round world, It ex- 
presses the idea of a complete whole, of a whole made 
up of many parts, all with similitude, all with diversity. 
It is a whole in which France heads one half the world, 
England the other half. It is a map of the civilised 
world, with bits of barbarity poked into it here and 
there as a relief from the monotony of civilisation. 

Taking the chief entrance, from the Bridge of Jena, 
the visitor strikes right into the main avenue, which 
forms the major axis of the quasi-ellipse—for it is not an 
ellipse, but a very bad imitation of1t. This is a pity; 
for if there bea form better understood by the French 
than by the English, it is the ellipse, and an ellipse the 
building was meant to be, and has failed of being. 
The ugliest oval in the world is formed by two semi- 
circular ends with straight lines joining them ; yet this 
is the ground-plan of the French Exhibition. It is not 
an ellipse ; neverthless, let us call it one in courtesy. 

Down the main avenue, the stranger entering sees 
right along the axis through to the other side of the 
oval, something like one-third of a mile through, while 
across it is not far from one-fourth of a mile wide. 
Looking down this avenne at the main entrance, the 
visitor stands in what is called the outer circuit. This 
would have been called the nave, if it had gone 
straight through; but the nave or highest vaulted part 
goes round the outside of the building, and the inner 
part is a low shed roof. Imagine the Crystal Palace 
turned outside in, deprived of its nave and three tran- 
septs ; imagine these put uniformly round the outside, 
and all the low roofing filling up the centre, and you 
have a rough notion—a very rough one, but somewhat 
too favourable—of the general effect of the building. 

Perhaps it would have been less offensive had the 
outline been straight; for one could have got a corner 
view, and, looking down either way, one could have 
seen both the length and breadth of the building, and 
taken it into one’s mind at a glance. As it is, one 
feels that one has never seen the building, and that its 
form is either a mere inference from putting bit and 
bit together in one’s, head, or it is a mere belief taken 
from the paper plan. One has never seen the building 
as a whole, for it is not to be done except by balloon. 

Taking the building as it is, and entering, as we 
have said, the main entrance from the Bridge of Jena, 
the first glimpse straight down the main avenue, and 
the next glance right and left, give us the key to the 
distribution of the interior. If you walk straight on, 
you pass through all the countries of the world and all 
the sorts of things in them. If you turn to the right, 
you go through England ; if to the left, you go through 
France; that is, through engineering England or engi- 
neering France; for by the happy symmetry and disposi- 
tion of the interior, you are able to keep to one thing 
at atime. If you want to go quickly through every- 
thing, you cut straight through the middle; if you wish 
to keep to one sort of thing you go round the curve. 
Keeping to engineering, therefore, you choose right 
or left. 

Right is England. Let us take the left outer circle, 
and see what engineers and engineering are in France. 
We remember them in 1851, in ’56, in 62, Let us 
judge whether they have moved on, and see what they 
on done in these long years. 

On the right is a pyramid of gold. It is what the 
colonies of England have brought her in these last 
years. They have brought us all that; therefore we 
must now be rich. On the other side the French have 
erected two pyramids—one of copper and one of iron; 
of gold none. 

That pyramid of copper, and that of iron, which 
France places in the front of her Exhibition, are meant 
to tell a tale—and they tell it. They tell us that if 
France once hoarded the precious metals, and thought 
herself rich, she has now learned better. She is 
prouder of her copper mannfactures and her iron 
manufactures than of hoarded gold. She is growing 
an iron-working and copper-working country. She is 
proud of her manufacturing industry, and is cultivat- 
ing it. She may well be proud of it. There are 
samples of work executed, on a gigantic scale, with 
exquisite skill, which she has reason to be proud of. 
Let each English engineer and manufacturer who walks 











in there ask himself whether there is anything we do 
in the way of copper and brass that is not to be seen 
as well done in France, if not better. The masses, 
cast, rolled, drawn out and twisted into every con- 
volution there, are not excelled by us. Behind these 
greater pyramids rise smaller ones of rope, and hempen 
cable, and wire rope of iron and copper of every size, 
of which, we must say, it is impossible that better can 
be laid. . 

But let us pass on, to what is more properly our 
own—engineering. We are among machinery—me- 
chanical engineering of every sort. ‘Familiar machines 
everywhere meet the eye. Surely we are in England; 
surely these are English engines driving English cotton 
machinery. No! all this is French. And what we 
must ask is the important question, Is it as good as 
our own? We fear we must answer, much of it is as 
good. 

Let us take the first engine employed in driving 
this machinery. It is a pair of plain overhead beam- 
engines, set on cast-iron + called 60 horse power. 
The castings are good; the proportions strong; it 
looks like durability and honest work. There is no 
affectation of finish or refinement about it. Neverthe- 
less, it is not an ordinary engine, and deserves study. 
Its valves are not driven by the ordinary eccentric, 
but by a triangular eccentric, little used, if at all, in 
England, and which has some good points. Moreover, 
this engine is a Woolf’s engine, each engine of the 
pair having a high and low pressure cylinder set side 
* side. Both engines are worked by simple slide- 
valves, cutting off at two-thirds. Here, then, although 
there be little affectation of refinement, the manufac- 
turer has an engine not only calculated to last and 
work, but one possessing more arrangements for work- 
ing with uniformity and economy of fuel than are 
generally to be met with in ordinary English mill- 
engines. It is by Powell, of Rouen. 

Further on, we come to another engine of much the 
same sort—an overhead beam-engine; but it has more 
pretension, higher finish, greater symmetry of design. 
Though a single engine, it has Woolf’s coupled cylin- 
ders. This engine has also refinements which fill the 
owner’s pocket. It lias a steam-casing ; it works with 
a high degree of cut-off; and its governor regulates 
the speed, by the degree of cut-off, with good effect. 
It is by Lecouteux, of Paris. It is, like the former, a 
mill-engine, and is called 45 horse power. 

Next we have an engine from Lille, of quite another 
sort. It is a plain horizontal condensing engine with 
a single cylinder, working expansively, but having 
the means of adjustment by hand to any degree of cut- 
off that may be desired. This is a sample of what we 
should call a “ good substantial job,” without pretence 
of any kind. It drives, as many of them do, by the 
toothed fly-wheel, has cased cylinders, and is of 55 
horse power, built by Le Gavrian. 

We now come on a sample from Mulhouse, by Du- 
commun—a compact, self-contained, we had almost 
said portable pair of engines, driving a < mall printing- 
mill, for patterns in six colours; a pair of cylinders, 
coupled on one crank pin, of which sort there seem to 
be more samples in mill machinery than with us. 

Lyons sends a sample of her engines, by Duvergier. 
It is a single condensing cylinder, horizontal, and of 30 
horse power. It has a variable expansion gear, regulated 
by the governor in the following manner : first, there 
is the ordinary eccentric for the ordinary slide ; next, 
there is a second eccentric for the cut-off valve. This 
eccentric moves a link, and the governor moves the 
end of the connecting-rod of the cut-off valve, up or 
down this link, till it gives the proper throw, and thus 
varies the cut-off simply enough. 

The large establishment of Graffenstaden, presided 
over by Baron Bussiere, sends an engine of sound de- 
sign, high finish, and unsurpassable execution. This 
engine is surrounded by samples of the tools by which 
it was made. One feels here as if one were in Whit- 
worth’s shop, for all around are tools evidently after 
Whitworth, but of which even he would not be 
ashamed. ‘There is here a gigantic planing-machine of 
great power and high finish. The engine is worthy of 
the tools which made it. Large bearing surfaces; no 
stint of material. Strength, finish, and durability 
seem to be aimed at and accomplished. It is of 35 lb., 
horizontal condensing. It cuts off to a high degree, 
and varies the degree of expansion by the governor. 
This expansive gear has all its mechanism exterior to 
the valve-chest, is very elegant, and well worth study, 

Without going on further for the present with these 
French engines, we have said enough to induce our 
readers, when they go over, to study the Irench steam- 
engines used for driving their mills and manufacturing 
machinery with care and attention. They evidently 





have taken great pains to combine excellence, dura- 
bility, and economy even at some expense of simplicity. 
Their frequent use of Woolf’s system—their great use 
of high-pressure steam, workin plac tg 
very common and effectual peste Bi of the gover- 
nor to produce uniform velocity under very varying 
conditions by the regulation of the variable expansion 
—all indicate a general tendency in the French mill- 
owners to encourage and to pay for improvements, and 
in the body of French engineers to introduce the re- 
finements of theory into the ordinary work of daily 
manufacturing industry. Such symptoms deserve our 
serious consideration. 


THE PORT OF TARRAGONA. 

Tue port of Tarragona, situated on the coast of 
Spain, in the Mediterranean Sea, is perhaps one of the 
oldest of all the Spanish ports. The first works be- 
lieved to have been undertaken with a view to its im- 
provement date from the time of the Roman dominion, 
and, in the fifteenth century, these works were repaired 
and partly reconstructed by the Catalonians; but it 
was not until the year 1790 that any very extensive 
works were commenced for the formation of a harbour 
at that place. From that date the works were begun 
to be pushed forward with vigour, convicts chiefly 
being employed on the construction ; and up to the pre- 
sent time they have never ceased, but lave been carried 
on with more or less activity, according to the means 
that were available. The port now possesses a harbour 
having a superficial area of 86 hectares, protected by 
moles, or breakwaters, formed by casting large pieces 
of rock loosely into the sea, as at Portland, both on 
the eastern and western sides; they then curve round 
towards their southern extremities, and between their 
respective heads an opening is left for the entrance. 
The western breakwater is the smaller of the two, and 
just outside of it the river Trancoli runs into the sea. 
Along the eastern pier tramways are laid down, which 
communicate direct with the lines of railway in the 
neighbourhood. 

The quay altogether contains about 1,118,3€5 cubic 
metres of rock, which has been thrown into the sea at 
a total cost of 3,098,386 crowns. At first, owing to 
the imperfect means of transport available, the con- 
struction works were carried on at a cost of 23 crowns 
per cubic metre ; but subsequently a line of tramway 
was laid down direct from the quarries, and the cost 
was then reduced to 2 crowns per cubic metre, the 
distance from the quarries to the coast being 350 
metres. The dimensions of some of the blocks of 
stone employed were colossal, and in 1802 a stone 
measuring no less than 86 cubic metres was thrown 
out on the quay. In using the tramway the cost of 
conveyance of the stone to the works was found not 
to exceed the rate of 0.105 of a crown per 1000 metres. 
The following are the dimensions of the quay : total 
length, 1320 metres ; width at base, 90 metres; width 
at top, 40 metres. The top part is on two levels; the 
upper one, 18 metres in width, communicates by means 
of a tramway with the quarries, and the lower portion 
is laid with a single line of railway, which is in con- 
nexion with the adjoining railway system. The slope 
of the side towards the harbour is steep, and the upper 
part of it is faced with cut stone, whilst the slope to 
seaward is much more gradual, and appears to be 
about 24to 1. The port of Tarragona is situated, as 
we have already said, on the Mediterranean Sea, in 
latitude north 41° 7', longitude east 7° 32'; it is now 
excellently defended from the storms from the east by 
the above-mentioned pier, and is a veritable port of 
refuge, easy access to it by vessels being at all times 
available. 

Amongst the models in the Spanish department of 
the Paris Exhibition will be found several that have 
been sent there by the Ministry of Public Works at 
Madrid, of which one, on a scale of one five-hundredth, 
shows all the works in connexion with the formation 
of the harbour of Tarragona; another model, on the 
larger scale of 0.02 metre per metre, gives a cross 
section of the pier, and also illustrates the mode of its 
construction, and a set of photographs close by are in- 
tended to give some idea of the present state of the 
works, but the port appears so crowded with shipping 
that the extent to which they have been carried out is 
not readily discernible. Considering the importance 
which has been for so many centuries attached to this 
port, it is somewhat surprising that the works for its 
improvement should have been permitted to progress 
so slowly ; but if they may be taken to represent the 
average rate of progress in all such important public 
works in Spain, the slow advancement of that once- 
prosperous country may cease to be any further source 
of surprise. 
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Tne great gun illustrated above is one of the articles sent 
by Krupp, of Essen, to the Paris Exhibition. It is a rifled 
breech-loader, made entirely of cast steel, and supported on a 
steel carriage, and M. Krupp is careful to state that the mate- 
rial of which the whole is produced is “ crucible steel.” The gun 
is intended for coast defence, and is expected to form an effec- 
tive weapon against the heaviest ironclads now existing. The 
construction of the breech is M. Krupp’s own patent, and has 
been repeatedly described on previous occasions, with regard to 
its details and principle. The central cylindrical tube forming 
this piece of ordnance is made of a solid forging of steel, and 
weighs by itself, in its finished state, about 20 tons. The weight 
of the cast-steel block employed in the manufacture of this tube 
was 424 tons, there being a waste of more than 50 per cent. of 
the original ingot caused by the operations of forging, turning, 
and boring, and by cutting off the crop ends of the rough block. 
There are three superposed rings shrunk on to this central tube, 
the last ring inclosing the breech being forged in one piece with 
the trannions, and without weld. The rings are of different 
lengths, as usual with built-up guns, and the whole is diminished 
in thickness towards the muzzle, only not tapered, but turned in 
parallel steps of decreasing diameter. The three superposed 
rings weigh 30 tons in all, and they are produced by a process 
similar to that followed in the production of weldless steel tyres. 
All these parts have been hammered under the 50 ton hammer 
congtructed by M. Krupp for his own use. The weight and 
dimensions of this gun are as follows: 


Total weight including breech 50 tons. 
Weight ot breech-piece ... ...15 cwt. 
Diameter of bore ... ... ...L4in. (English). 
Total length of barrel ++ 210,25 in. 
Number of grooves... ... ...40. 
Depth of eee one 15 in. 
Pitch ase sve cee eee oe 180 in. and 1014.4 in. 
Projectiles: Weight of solid steel shot —...1100 Ib. (Prussian). 
Total weight of steel shell ...765 lb. 
Lead coating ... «+200 Ib. 
Charge ... . 16 1b. 


Rifling 


981 1b. 
-+-100 to 120 Ib. 


The gun carriage weighs about 15 tons, and is to be placed 
upon a turntable at present in course of construction, the total 
weight of which will come up to 25 tons. This also is to be 
made wholly of steel. The arrangements for working this gun, 
of which only those are exhibited which regulate the elevation— 
the others forming part of the turntable—are so as to be worked 
by two men with sufficient speed and accuracy for all practical 

uirements. 

he manufacture of this piece of orduance has occupied a time 
exceeding sixteen months, the work being carried on without 
interruption day and night, including Sundays. There were no 
railway trucks ir. existence sufficiently strong to transport the 
gun, so M. Krupp designed and built a special truck at his 
own works for that purpose. This truck is made entirely of 
steel and iron, runs on six pairs of wheels, and weighs, empty, 


Weight of powder charge 








23 tons. The price put upon this gun is 105,000 Prussian 
dollars, without the carriage. The complete piece, with carriage 
and turntable, will cost 145,000 thalers, or 21,7504. 


THE GUILY-GLAS VIADUCT. 

We published, last week (vide page 458), engravings of the 
fine viaduct erected near Port Launoy, in Bretagne, in order to 
carry the Nantes and Brest line of the Paris and Orleans 
Company over the river Aulne; and we now give, as pro- 
mised, farther particulars. The viaduct has twelve arches, 
each of 72 ft. 14 in. span, and its total length is 1171 ft., this 
being made up as follows: 





ft. in. 
865 6 
173 4 
132 2 


12 arches, each 72 ft. 14 in. span 
11 piers, each 15 ft. 8 in. 
2 abutments, each 66 ft. 1 in. 


Total length eve «. inva 9 


As we stated last week, it is the usual practice of French 
engineers in constructing viaducts of heights exceeding about 
136 ft. to connect the piers by a lower range of arches, the 
viaducts thus consisting of two stories. In the case of the 
Guily-Glas viaduct, however, it would have been necessary, if 
this plan had been followed, to make the lower range of arches 
at least 100 ft. high, to allow of the passage of vessels; and as 
they would thus, contrary to usual custom, have been of a height 
exceeding that of the upper range, the architectural effect 
would not have been good, and for this reason it was resolved to 
construct a single range of arches of the full height. 

The height of the rail-level above the foundations is 179 ft. 
and that above the mean sea-level 172 ft. The foundations of 
three of the piers had to be formed in the bed of the river, and 
the work presented considerable difficulty. The depth of the 
foundation below the level of the water in the river, retained by 
the bar at Guily-Glas, was 17 ft. 8in., and this was increased 
about 6 ft. 6 in. at high tide. The bed consisted of a slaty schist 
with steeply inclined strata, and it was necessary to clear this 
down to the solid rock to obtain a good foundation, The over- 
lying silt and gravel were removed by dredging, and there 
was then sunk on the site of each pier a strong wooden 
czisson 74ft. 9 in. long by 82 ft. 9 in. wide, the depth 
varying according to the positions of the respective piers. In 
order to make tight joints between the bases of the caissons and 
the bed of the river, the lower part of each caisson was provided 
with planks sliding tightly vertically, and these being adjusted 
to the bed, a small bank of clay was heaped up against them, 
and covered with strong canvas secured by stones placed over 
it. This plan was very successful, and a single hand pum 
worked two or three hours per day was sufficient to keep each 
caisson dry. Each caisson weighed about 75 tons, and they 
were easily put in place without the use of craves or lifting-gear, 
by employing pontoons, and taking advantage of the rise and 
fall of the tide. 

In the construction of the piers, cut stone has been employed 
for the -_ of *the bases for the string courses, for the plinths, 
and for the parapets; all the rest of the visible parts of the 
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viaduct are composed of rubble, the corners being, however 
dressed to ensure a good outline. The stone used was a grey 
granite, and it was obtained from quarries in the neighbourhood. 
The hydraulic lime for the mortar was got from Doné (Maine 
and Loire) and from Echoisy (Charente), whilst the sand was 
obtained from the shore at Brest. The interior of the piers, 
instead of being of rubble masonry disposed in layers, is simply 
broken stone rubble, each cubic metre (or 353 cubic feet) of the 
mortar used tor putting it together being mixed with 220 lb. of 
Portland cement. All those portions of the bases of the piers 
which are exposed to the action of the sea, and the lower courses 
in the foundations, are set entirely in Portland cement. 

The work of building the viaduct was commenced in March 
1864, and during that year the foundations of seven piers, in- 
cluding two in the river, were got in. In 1865 the foundations 
were finished, and the piers and abutments built, whilst in 
1866 the whole work was finished with the exception of the 
parapets. The total cost was as follows: 


Foundations _... oe oe 

Piers and abutments up to the springing 
of the arches ... ove eve . 

Ditto, from springing to plinth ... 

Plinths and parapets ooo 

Centres... eee 

Miscellaneous 


£ 
12,800 


39,200 
24,400 
5,200 
4,000 
2,400 


Total ... ose «+» £88,000 

The viaduct, which is altogether an exceedingly fine example 
of construction, was erected under the direction of M. Diction, 
inspector-general of the Ponts et Chaussées, and general-delegate 
of the Administrative Council of the Paris and Orleans Railway 
Company, and of M. R. Morandiére, engineer in chief of the Ponts 
et Chaussées and direetorfof new works on the western divi- 
sion of the Paris and Orleans line. The resident engineers of the 
work were M. Croizette-Desnoyers, engineer-in-chief of the 
Ponts et Chaussées, and engineer-in-chief of the lines of the 
Paris and Orleans Company in Bretegne and Vendée, and M. 
Auguste Arnoux, engineer of tho Ponts et Chaussées and of the 
Paris and Orleans Company. The district engineer of the line 
on which the viaduct is situated constructed the foundations of 
the piers up to the level of high tide, habilement en régie, or 
with the aid of men directly employed by the railway company. 
The remainder of the work was executed by the contractor, 
M. Arnaud. 








New Sream Line.—The commerce of the Isthmus of 
Panama will soon be in possession of a new line of steamers 
between Colon and Hamburg. The ships of the Hamburg com- 
pany will touch in America at the different ports of Venezuela, 
the United States, Colombia, the Antilles, and the Gulf of 
Mexico. In Europe, they will touch at Southampton and Bre- 
men. Their voyages will be monthly. 

SuBMARINE TELEGRAPHY.—The submarine cable connect- 
ing France with Algeria, and extending from Marsala to Bizerte, 
has been “ interrupted.” In other words, commuuications are 
temporarily suspended between the two points. 
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BOILERS WITH REMOVABLE TUBES AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS, FARCOT AND SONS, ENGINEERS, SAINT-OUEN (SEINE). 






Messrs. Farcor AND Sons, the well-known engineers, of 
Saint-Ouen (Seine), have at work at the Paris Exhibition two 
tubular boilers, constructed on a system introduced by their 
firm, and of one of these boilers we now give illustrations. 
Each boiler is rated at 80 horse-power, and has 135 square 
metres, or about 1450 square feet, of heating surface. As will 
be seen by the engravings, each boiler consists of two barrels, 
aand g, placed one over the other, and connected with each 
other by cylindrical water-ways. The lower barrel contains 
a cylindrical firebox from which tubes are led to a kind of short 
smokebox at the other end of the boiler. At the front end of 
the boiler the firebox plates are shaped, as shown in the longi- 
tudinal section, in order to allow expansion to take place, and 
they are attached to the front end plate, which is in its turn 
bolted to a ring of angle iron surrounding the barrel ati. The 
smokebox is also bolted to the other end plate of the barrel by 
means of an internal ring of angle iron, the whole arrangement 
being such that, by taking out the bolts, 2, and those securing 
the front end plate, 7, the firebox and the whole of the tubes can 
be removed for the purposes of cleaning. The ordinary firegrate 
in the firebox is supplemented by another small grate’ behind 
the bridge, this small grate being intended by Messrs. Farcot to 

used when extra work is required from the boiler. The fire- 
box and tubes, when being run out for cleaning, are supported 


upon rollers, v and x, which run upon angle irons secured inside 


the barrel. 

The upper barrel is partially filled with water, and acts 
partially as a steam reservoir. It is provided with a steam 
dome, water-gauge, safety-valves, and the usual boiler fittings. 
From about the water-line of the upper barrel an iron casing 
extends downwards, and surrounds the lower barrel, this latter 
being connected to the casing by double angle-irons, which 
divide the casing into external flues, through which the heated 
gases pass from the tubes on their way tothe chimney flue at m. 
Besides their stationary boilers, Messrs. Farcot have also at work 
at the Exhibition a portable condensing engine of 16-horse 
power, fitted with a boiler of the kind we have described. We 
should think that this “‘ portable” must be a source of astonish- 
ment to English manufacturers. The top of the boiler is about 
9 ft. from the ground, and the engine is above it, the whole having 
an exceedingly clumsy and top-heavy appearance. What the 
weight is we do not know, nor do the makers seem inclined 
to state. 





Tue Cunarp Ling.—At the close of 1866, the subsidy to 
the Cunard line of steamers will terminate, and other lines of 
Transatlantic steamers will be enabled to compete for the con- 
veyance of mails between England and the United States. 





LOCOMOTIVE-ENGINE DRIVING. 
(Continued from page 410.) 

ResPEctTING signals little can be said here, except 
that a careful look-out should at all times be kept for 
them, and that when a driver receives a danger signal 
he should pay instant attention to it, whether he knows 
why it is given or not. In looking out for signals a 
man’s local knowledge of the line is of very great 
value to him, particularly on a road with many curves, 
as by knowing exactly where a signal will first be- 
come visible, it can generally be seen much earlier 
than it otherwise would be. Whenever a danger signal 
is received, a driver should at once take means to 
bring his train completely under his own command, so 
that he may be able to bring it to a stand before reach- 
ing the signal-post, even if the guard does not apply 
his brake properly. A driver should, in fact, never 
trust too Teak to the co-operation of the guard of his 
train, as if he does an accident is pretty certain some- 
time or other to be the result. There are many reasons 
why a guard cannot be depended upon. In the first 
place, at the commencement of a journey, or after 
leaving an important station or junction, a guard is 
often engaged in sorting his luggage, and he conse- 
quently cannot look out for signals, nor can he always, 
even if he hears the signal of the driver, at once get to 
his brake. The usual signal for the guard to apply 
his brake is for the driver to give three sharp short 
whistles, these being repeated if not attended to; and 
in some cases, particularly in rough weather, these are 
are not heard by the guard in the rear of the train. 
There is also the chance of the guard being inattentive 
to signals, so that, altogether, it is best for a driver on 
seeing a danger signal to take immediate steps to bring 
the train under his own control, and not trust to the co- 
operation of the guard to “pull up” within a shorter 
distance. The usual signal for the guard to remove 
his brake is one short whistle. 

In stopping at a station the engine should, as soon 
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as steam is shut off, be "yma in full gear, thus giving 
the slide valves their full travel, and enabling them to 
clear off any dirt that may have accumulated on their 
faces at the ends of their shorter travel, as well as to 
give a fresh distribution of the lubricating material on 
their faces and spindles, &c. An engine also runs 
more freely when the steam is shut off, if the valves are 
placed in full gear. If the engine is not fitted with 
self-acting lubricators, advantage should be taken of 
the steam being shut off when running into a station 
to su ply the slide-valves and pistons with oil ot 
altel tallow by means of the oil-cups. Of course, if 
a train making frequent stops is being run, the pistons 
and valves will not by any means require lubricating at 
all stations. When stopping at a station after a lon; 
run, a driver or his fireman should always examine a 
bearings, and see that a | are properly supplied with 
lubricating material. If any bearings show any 
tendency to heat, the oil-holes should be cleared out 
and the oil-cups re-trimmed, if necessary. If it isa 
bearing of which the brasses are set up by cotters or 
similar means, the degree of tightness should also be 
examined, and the brasses slacked back, if requisite. ' 
Except in cases of emergency, a driver should never 
stop his engine by reversing it. Reversing an engine 
when running not only tends to strain the parts by 
causing slipping, but leads to other evils which we 
consider even more important. The straining of the 
parts of an engine by its reversal whilst running has 
very commonly been considerably exaggerated, and the 
reversal of the motion of the crank-shaft is, if the 
engine is running quickly, far from being so sudden as 
is commonly supposed. We have known cases in 
which, from the fracture of a reversing-rod or re- 
versing-arm, or from the detent of the reversing-lever 
having worked out of the notch in the catchplate, 
— have been suddenly reversed when running at 
a high speed with steam on, and in the majority of 
such instances the momentum of the driving wheels, 
assisted by their grip on the rails, bas been sufficient 
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t© make the wheels continue their forward motion for a 
space of time long enough to enable the driver to shut 
off the steam before any reversal of the motion took 
place. In any case, if the steam is admitted against 
the pistons, the pressure exerted on the latter, and 
consequently on the parts connected with them, can be 
no greater than that to which they would be exposed if 
the engine was running properly with a heavy load 
behind, and steam full on, the only thing being that, at 
a high speed, even such a pressure exerted throughout 
nearly the whole stroke would be injurious to many 
engines. The maximum strain which can be put upon 
the working parts is limited also by the adhesion 
between the driving wheels and rails, this being, in the 
great majority of instances, insufficient to work the 
pistons back against an opposing pressure equal to the 
pressure in the boiler, except during the few revolu- 
tions when it is assisted by the momentum of the 
driving-wheels. Reversal of the engine when running, 
therefore, as a rule, gives rise to slipping; and this is, 
us we have already said, injurious. Another evil is 
that when an engine is reversed whilst running, the 
action of the pistons, until the corresponding reversal 
of motion of the crank-shaft takes place, is to pump in 
air through the blast-pipe; and this air being taken 
from the smokebox, commonly carries in suspension 
dust and ashes, which injure the bores of the cylinders 
and the valve-faces. If an engine is reversed 
after the steam has been shut off, and the regulator 
valve is of such a construction that it cannot be lifted 
off its seat by an excess of pressure on its outer side, 
the pistons may, during the few revolutions of the 
crank-shaft. which take place before the reversal of 
motion occurs, pump air into the steam-chest and 
steam-pipes to a much higher pressure than the steam 
in the boiler, and we have known steam-pipe joints 
broken in this way. In fact, if the regulator is of the 
construction just mentioned, it is always better to open 
it slightly, if the engine has to be reversed, than to risk 
the accumulation of air-pressure in the steam-chest. 
If an engine is fitted with pumps, its motion may be 
checked, to some extent, ifit is desired to stop quickly, 
by turning on the feed; and we remember the case of 
a driver who had so long been used to doing this 
when stopping at a certain station on an incline, that, 
from the force of habit, he several times did the same 
thing after his engine had been fitted with injectors ; 
of course, however, without obtaining the desired 
result. 

At the end of his day’s running, it is the duty of a 
driver, after dropping his fire, and returning to the 
shed, to examine his engine and to report, in a book 
provided for the purpose, any defects, in order that they 
may be put right. The fireman should also, if necessary, 
clear the tubes ; or this may be done the next morning 
before starting, if more convenient. We said just now 
that a driver, “ after dropping his fire,” &c., should do 
certain things ; but a careful man, if his day’s work is 
clearly marked out, will really have very little fire te 
drop. When a man knows that, after bringing his 
train to the end of the journey, his engine will have 
no work to do except to convey itself to the shed, 
he should take care to come into the terminal station 
to 


also 


with a very low fire, so that by the time he gets 
the shed it may be quite burnt out. 

On a shed-day it is the duty of a driver, assisted by 
his fireman, to thoroughly overhaul his engine. 
Amongst other things, the boiler should be washed 
out, all the mud-plugs being removed, and all deposit 
scraped and washed out as far as possible. The various 
bearings should also be looked to, and tightened up 
if necessary. The coupling-rod brasses may generally 
be run pretty loose with advantage, particularly if 
the axles have much play in the axle-boxes ; but 
the connecting-rod bearings should be kept well 
up, care being, of course, taken not to tighten them 
too much, so to cause heating. ‘lhe glands 
also should be repacked, if necessary, and all oil-cups 
examined, the oil-holes being cleared out, and the 
syphons supplied with new wicks, if requisite. Occa- 
sionally, also, the cylinder covers and steam-chest 
covers should be removed, and the pistons and slide 
valves examined. If the pistons are made with pack- 
ing which requires adjustment, this should be looked 
to at satevale, and the packing tightened up when 
necessary. If Ramsbottom’s rings are employed, this 
setting up will not be requisite ; but the pistons should 
be looked at occasionally, so that the condition of the 


as 


cylinder may be ascertained, and the rings changed when 


they become worn toothin. When the driving axle-box 
guides are fitted with adjusting wedges, these will re- 
quire screwing up occasionally ; but this should be done 
with great care, so that the axle-boxes may not be 
prevented from playing freely under the action of the 





springs. It is, in fact, better that the wedges should 
be too slack than too tight. The crosshead guide-bars 
also will require letting together occasionally, and this 
is another matter that must be done with judgment. 
Another thing. that a driver should look to on a shed- 
day is the state of the various cocks about his engiue. 
A good driver will always take care that all the plugs 
of the cocks on his engine work freely, and at the same 
time do not leak. The cocks that are but little used, 
such as the cocks frequently placed between the feed- 
delivery valves and the boiler, for instance, should re 
ceive the same attention as the others. A little oil or 
tallow put into the boiler about once a week will keep 
all the cocks, &e., connected with the latter well lubri- 
cated; but care should be taken not to put in so much 
fatty matter as to cause priming. 

If his engine break down inthe road, one of the 
first duties of a driver will be to see that means are 
taken to prevent accidents to other trains.. If the 
engine is working a train at the time of its failure, it 
will generally be the guard’s duty to see to the safety 
of the traffic; but if the engine is “ light,” or,in other 
words, is running by itself, the driver and his fireman 
will have to take such steps for the stoppage of 
approaching trains as may be prescribed by the rules 
of the line on which they are working. A driver’s 
next duty is to see that the boiler of his engine is not 
likely to be injured during the stop by running short 
of water. If his engine is fitted with injectors or < 
donkey-pump, and he has a supply of water in his 
tender or tanks, he can of course keep up the supply 
to the boiler, unless his failure is caused by the exten- 
sive leakage of the latter, or his feed apparatus is out 
of order. If, however, his engine is not fitted with a 
donkey-pump or injectors, and the stoppage is likely to 
be a long one, it may be advisable to at once take steps 
for damping or putting out the fire. If the fire is 
only a thin one, it may be dropped or drawn in the 
ordinary way; but if the Geckos contains a large 
quantity of incandescent fuel, the heat evolved by the 
mass whilst being broken up in order to be withdrawn 
might do all the mischief which it is desired to avoid ; 
and, under such circumstances, it will be better to put 
out the fire by throwing in ballast or earth at the top 
of it, at the same time closing the ashpan dampers so 
that the fire is completely smothered. 

[t would be quite impossible here to prescribe 
remedies for, or even to enumerate, all the mishaps 
which may happen to an engine on the road; and we 
shall therefore only speak in general terms of a few of 
the failures which frequently occur. If, for instance, 
a piston-rod cotter shears, and a driver has not—as he 
should have—another to replace it, or if, from any 
similar cause, one side of his engine is disabled, it is 
often possible to continue working the train with 
the other side or single engine only. When this 
is the case, the connecting-rod belonging to the 
disabled side must be taken off, and the corre- 
sponding eccentric rods uncoupled; or, if it is 
more convenient, the valve - spindle disconnected 
from the valve gear. The disconnected piston should 
then be pulled up to one end of the cylinder and 
secured by blocks placed between the motion bars 
and secured there, and the slide-valve belonging to 
that cyliader should be fixed so that it covers all the 
ports, the cylinder cocks being also opened. If from 
the piston-rod being broken, or from some other cause, 
the piston cannot be blocked up to one end of the 
cylinder, it is better to remove it altogether, the slide- 
valve being fixed as before. The slide-valve can 
generally be securely fixed in its desired position by 
screwing up the valve-spindle gland very tightly, and 
the correct position can be ascertained by noticing the 
marks on the valve-spindle made by the wear of the 
guides, and by their means setting it at half stroke. 
if a coupled engine is compelled to “work one side” 
in this manner, the coupling-rods should be kept on, 
unless one of the coupling-rod crank-pins is broken, in 
which case the corresponding rods should be removed 
from both sides. Ifa back-gear eccentric rod of an 
engine fitted with a shifting-link motion breaks, and 
the engine is being run forward, the working can, 
in many cases, be continued by dropping the valve 
motion into full fore gear, so that the fore-gear eccen- 
tric-rod is brought into a line with the valve-spindle 
and drives it direct. In the case of a stoppage from 
a hot bearing, the latter may in many cases be cooled 
by pouring water over it, and it should then—if an 
adjustable bearing—be slackened, and the oil or grease 
holes and chamber cleaned out and retrimmed. A 
mixture of tallow, blacklead, and sulphur forms a 
good lubricating compound for bearings that 
have a tendency to heat, or where this mixture 
from its solidity. cannot be conveniently used, 





oil may be substituted for the tallow, and the mixture 
made of a creamy consistency. For stuffing-boxes, 
which are liable to burn out, we have known it 
recommended to soak the hemp used for packing them 
in a solution formed by dissolving a pound of sulphate 
of zinc in a gallon of water. We should think the 
plan is likely to be a good one, but we have had no 
practical experience with it ourselves. We have now 
touched upon most of the principal points connected 
with the art of locomotive engine driving, and in so 
doing we have indicated more or less fully what a 
driver’s duties really are. As we said at the com- 
mencement of our articles, however, no amount of 
written instructions alone would fit a man for taking 
charge of an engine, although in certain cases they 
might assist his training ; and nothing but a consider- 
able amount of practical experience, combined with 
certain personal qualifications, will enable a man to 
become a first-class driver. 








INSTITUTION OF CIVIL ENGINEERS. 

Tne members and associates of the Institution of Civil 
Engineers, together with their invited guests, dined together 
at Willis’s Rooms on Wednesday evening. 

About 250 sat down to dinner, including the following 
visitors, honorary members, members, and associates: 

Visitors.—H. R. H. the Duke of Cambridge, H. S. H. 
the Prince of Teck, the Earl of Caithness, Lord W. Paulet, 
Lord A. Paget, the Chancellor of the Exchequer, the Sec- 
retary of State for India, the First Lord of the Admiralty, 
Lord Chief Justice Bovill, the Lord Chief Baron of 
H.M. Exchequer, the Lord Mayor, General Sir Hope Grant, 
Sir W. Fergusson, Sir T. Watson, Sir D. Gooch, M.P., 
Sir E, Landseer, the Rev. Canon Moseley, Professors Owen 
and Sylvester, Mr. C. W. Freemantle, Mr. M. Corry. 

. Honorary Members.—General Sir John Burgoyne, Dr. 
oget. 

Members.—Messrs. J. Abernethy, J. D. Baldry, W. H. 
Barlow, J. F. Bateman, J. W. Bazalgette, N. Beardmore, 
J. H. Beattie, J. F. Blair, J. Braithwaite, F. J. Bramwell, 
R. P. Brereton, Sir Charles Bright, M.P., Messrs. G. B. 
Bruce, J. Brunlees, W. M. Brydone, J. O. Butler, R. 
Chapman, W. Clarke, Z. Colburn, H. Conybeare, J. 
Coode, E. A. Cowper, T. R. Crampton, J. Cubitt, B. Don- 
kin, J. N. Douglass, E. A. Drew, J. Easton, jun., W. 
Eckersley, G. Elliot, J. Field, T. E. Forster, J. Fowler, 
D. M. Fox, W. A. Galbraith, C. H. Gregory, J. T. Harri- 
son, T. E, Harrison, R. Hassard, J. Hawkshaw, T. Hawks- 
ley, H. Hayter, G. W. Hemans, R. Hodgson, R. J, Hood, 
R. Jeffrey, E. A. Jeffreys, T. Marr Johnson, R, E. John- 
stone, Hodgson Jones, J. Kershaw, W. R. Kinipple, T. N. 
Kirkham, C. Lanyon, M.P., H. Law, A. G. Linn, J. A. Long- 
ridge, J. R. M‘Clean, R. Mallet, W. Martley, J. Matthew, R. 
C. May, J. Mitchell, C. Neate, W. Neill, A. Ormsby, J. Penn, 
R. Rawlinson, C.B., J. B. Redman, G. R. Rennie, J. D’A. 
Samuda, M.P., C. W. Siemens, T. Stevenson, G. Turnbull, 
F. T. Turner, A. Upward, C. Vignoles, H. Vignoles, R. J. 
Ward, M. C. Williams, R. P. Williams, G. Wilson, W. 
Wilson, H. Winteringham, E. Woods. 

Associates.—Messrs. J. Aird, jun., J. Allan, J. L. Ash- 
bury, C. L. A. De Bergue, H. H. Bigg, S. B. Boulton, J. 
Boyd, T. J. Broadbridge, J. Brown, jun., G. O. Budd, R. 
H. Burnett, C. Capper, M.P., J. Clutton, R. Elliot, M. 
Fenton, S. Field, J. Fisher, jun., J. Forrest, Secretary, J. 
Freeman, Captain Galton, R.E., Lord R. Grosvenor, M.P., 
Messrs. J. Hancox, W. V. Harcourt, Q.C., J.W. Heinke, C. 
E. Hollingsworth, H. A. Haunt, Colonel Hyde, R.E., Messrs. 
J. James, J, Jay, J. C. F. Lee, C. T. Lucas, F. M‘Clean, 
F, T. Mappin, W. W. Moore, A. Penny, A. Ransome, jun., 
F. Ransome, F. P. Smith, G. K. Stothert, G. Taylor, P. 
Thomson, J. Waddington, W. M. Warden, G. Wilson, G. 
Wythes, G. E. Wythes. 

Graduate.—G. A. Jermyn. 

After dinner the President proposed the health of her 
Majesty the Queen, in the following terms: 

Your Royal Highness, my Lords, and Gentlemen— 

he first toast for this evening is “ The Health of Her 
Most Gracious Majesty the Queen.” 

I believe it may be truly said that with every succeeding 
year the toast of Her Majesty the Queen becomes, on these 
occasions, less a matter of form, and more and more a deeply 
felt expression of reverential attachment. 

Words of eulogy would be out of place, and may not be 
employed ; but the people of England witness with pride 
and admiration the continued exercise of those great quali- 
ties of wisdom in public affairs, and virtues in private life, 
which have characterised the remarkable and prosperous 
reign of Her Majesty, and they connect, with true instinct, 
and in no small degree, the personal influence of their Sove- 
reign with the inestimable blessings of peace which they 
have so long enjoyed. 

I propose “ The Health of Her Majesty the Queen.” 

The toast was drunk with the usual honours. 

The President next proposed the health of the Prince of 
Wales and the rest of the Royal Family in the following 
terms : 

Your Royal Highness, my Lords, and Gentlemen— 

I have the honour to propose “The Health of -their 
Royal Highnesses the Prince and Princess of Wales and the 
rest of the Royal Family.” 
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I regret that we are not this evening favoured with the 
presence of our distinguished honorary member the Prince 
of Wales, because I cannot fail to remember, as many who 
now hear me will also remember, the singularly happy 
manner in which His Royal Highness returned thanks for 
this toast on the last occasion of our annual dinner. 

Of the Princess of Wales I know I speak the language 
of every heart when I say how profoundly we sympathise 
with Her Royal Highness in her trying and painful illness, 
and how fervently we hope that she may be speedily re- 
stored to perfect health and be enabled to resume her ex- 
alted duties, and appear amongst us again with all her 
accustomed brightness and grace. 

I have great pleasure in proposing ‘* The Health of their 
Royal Highnesses the Prince and Princess of Wales and the 
rest of the Royal Family.” 

This toast was warmly responded to. 

The next toast proposed was in the following terms: 

Your Royal Highness, my Lords, and Gentlemen— 

I have now to propose the toast of ‘The Army, the 
Navy, and the Volunteers,” 

At our last meeting in this room, I ventured at some 
length to explain the intimate relations of the civil and the 
military engineer, and although I will not again travel over 
the same ground, it is impossible not to feel that, with ad- 
vancing mechanical knowledge in every part of the world, 
the operations and the munitions of war are becoming every 
year more and more dependent on scientific calculations 
and on a sound knowledge of engineering. 

In the matter of breech-loading rifles alone, the elaborate 
ingenuity displayed, and the variety of weapons produced, 
are a remarkable proof of this, and must already be 
positively bewildering to the committees, commissions, or 
commanders who have the responsibility of choice and de- 
cision, 

I cannot refrain from one word of reference, and I do so 
with pride, to the collection of munitions of war and speci- 
mens of marine engineering which are now displayed in 
the English department of the French Exhibition. 

I confess that the conclusion which I drew from my ex- 
amination was this (and I hope all other examiners will 
draw the same conclusion), that it would be a wise and 
prudent thing to be at peace with that country and that 
people who can supply such munitions of war. 

lam proud to say we have present with us to-night His 
Royal Highness the Duke of Cambridge, the Commander- 
in-Chief, who possesses in the highest degree the confidence 
of his Sovereign, of soldiers, civilians, and I may say of 
both Houses of Parliament. 

We have also present the right honourable Mr. Corry, 
the First Lord of the Admiralty, who has delighted all his 
friends by his recent expression of a sanguine hope that 
our present hideous ironclads may shortly be made as 
graceful as they are terrible, and Mr. Corry is well entitled 
to have his opinions on such subjects received with great re- 
spect. Upwards of a quarter of a century ago he was the 
leading advocate for the introduction of the screw propeller 
into the Royal Navy, and also for the adoption of iron as 
a material for the building of ships of war. 

I have great pleasure in proposing “‘ The Army, the Navy, 
and the Volunteers,” coupling the names of the Duke of 
Cambridge with the Army, the First Lord of the Ad- 
miralty with the Navy, and Colonel John Hawkshaw with 
the Volunteers. 

The Duke of Cambridge, who in rising to respond to the 
toast on behalf of the army was loudly cheered, said: Mr. 
President, my lords, and gentlemen, I feel extremely flattered 
by the manner in which your President has proposed this 
toast, and I also feel highly flattered at the compliment, 
which has been paid to the army and to myself in per- 
mitting me, as the head of that force, to be present on this 
* occasion, when you have had the kindness through me to 
do honour to the profession to which I belong. Gentlemen, 
I know that there is a strong fellow-feeling on the part of 
the army towards the civil engineers, and I believe that 
that feeling is reciprocated on the part of the civil engineers 
towards the army. The Chairman has alluded to the fact 
that the army of late years has been greatly indebted to the 
civil engineers for the improvements which have been 
effected in the means of offence and defence, and of trans- 
port, and I think that the effect of those improvements was 
well exemplitied in the course of last year when, had it not 
qeen for the facilities afforded by the railways for moving 
troops, for the immense improvements that have been 
effected in guns and munitions of war, the results which 
have astonished, surprised, and I had almost said, in a 
scientific point of view, delighted the world would not have 
been arrived at. The profession of arms, which was formerly 
a rude one, has come to depend almost entirely upon 
science, and it is to your bedy that we owe the science 
that has been applied to the service of the army. It must 
not, however, be supposed that I look down upon the 
military engineers. The profession of military engineers 
is quite apart from that of the civil engineers—each body 
has its own peculiar interest and its own peculiar objects. 
The chief avocation of the civil engineer is to do good to 
his country, and to raise his own position, by means of his 
scientific acquirements, of his invention, and by carrying 
out great works. The task of the military engineer, on the 
other hand, is to apply science to military objects. We 
have among us the distinguished officer who is at the head 
of our military engineers, Sir John Burgoyne (Hear), than 
‘whom I am satisfied there is no better soldier in the service, 





while, at the same time, no person’s mind could be most 
accurate and apt for scientific pursuits than that of that 
most distinguished officer. (Hear.) I am glad to hear the 
chairman say that, judging from the specimens of muni- 
tions of war we exhibit in the Paris Exhibition, no other 
country would care to go to war with us, and I may add 
that those specimens were obtained from the War Office, a 
department over which I have no control. It has often 
been ‘said that we are not pursuing the right path with re- 
gard to our improvements in munitions of war; sometimes 
we are accused of being too fast, and other times of being 
too slow; but it must be recollected that, as soon as one 
invention has been approved and adopted, those whose 
peculiar inventions have not been selected immediately cry 
but that the military authorities are in the wrong again. 
(“‘ Hear,” and laughter.) It must also be remembered that 
one invention begets another invention, and, therefore, it 
is difficult for the authorities to determine whether they 
should proceed to carry out an improvement which may 
be superseded by the discovery of to-morrow. But, at all 
events, we may rest satisfied, from what we have heard 
from the chairman, that if we have not the best munitions 
of war that can be invented, those which we do possess aro 
better than those of the rest of the world. (Hear.) I think 
that the knowledge of this fact should content us, and that 
we should give the military authorities some credit for 
having achieved such a result, and for trying to do that 
which they believe, and often rightly believe, to be the best 
for the interests of the country. The military authorities 
are not influenced by impulse, favour, or affection in the 
course they adopt, but solely by a desire to maintain this 
country in the high and noble position she has hitherto 
enjoyed. Allow me to repeat my acknowledgments of the 
high honour you have done the army and myself in drink- 
ing this toast. (Loud cheers.) 

Mr. Corry, in responding for the Navy, was glad to see 
around him so many well-known scientific gentlemen whose 
exertions had done so mucly for the improvement of the 
naval power of this country. In adverting to the compli- 
ment which had been paid him by the chairman in connect- 
ing his name with the introduction into the navy of the 
screw propeller and of iron as a material for shipbuilding, 
he observed that when he first became a lord of the Admi- 
ralty, in 1841, there was not a single screw propeller in 
the navy, and, in fact, at that time there was only 
one in the world, the Archimedes. In the year 1842 
the Rattler, the first vessel of war propelled by a 
screw, was built, and the result of that experiment had 
convinced him that the day was not far distant when 
every vessel in the navy would be propelled by screw in- 
stead of by paddles. In 1845 he had the satisfaction of 
obtaining the assent of Parliament to the building of 
twenty-three screw vessels of war to be propelled by 
10,000 horse power. The Board of Admiralty, which came 
into office in 1846 did not, however, share his opinion as 
to the advantages of the screw propeller, and wrote 
to the manufacturers to know whether it was too late 
to convert the engines for these vessels into paddle- 
wheel engines. The reply was that the engines were 
already completed, and thus the British navy was 
saved from one of the greatest misfortunes that had 
ever threatened it. A great prejudice had also existed 
against the employment of iron as a material for 
ships of war, and the iron vessels which had been built 
under his surperintendence had been turned by the suc- 
ceeding Board of Admiralty into transport vessels, on the 
ground that it was absurd and ridiculous to use ships 
built of that material for fighting purposes. It was, 
therefore, with some little feeling of triumph that, when 
he was appointed to his present office some two months 
since, he found that there was then building in Pembroke 
dockyard an ironclad and iron-built frigate of 4000 tons, 
to be propelled by screw-engines of 1000 horse power, and 
which was to carry 600 men, and guns of the heaviest 
calibre. The navy of this country was much indebted to 
the civil engineers for the efforts they had made to induce 
the authorities to use iron as a material in shipbuilding, 
although he was not quite sure that the Chancellor of the 
Exchequer would thank them for having increased the 
cost of building a ship fourfold. But if the cost of a vessel 
was increased to that extent, it must not be forgotten that 
her power had been increased in a still greater proportion. 
(Hear, hear.) In conclusion he begged again to thank 
them for the honour they had done the navy in drinking 
the toast. 

Colonel Hawkshaw, in responding for the volunteers, 
said that the volunteer corps of which he was a member, 
and of which Sir John Burgoyne was the honourable 
colonel, was endeavouring to solve the difficult problem of 
providing for the conveyance of large bodies of troops and 
volunteers from one part of the kingdom to another. He 
thought tiney had succeeded pretty well already, and he 
trusted that in time they should be able to do still better. 

The President then proposed the next toast. 

Your Royal Highness, my Lords, and Gentlemen— 

The next toast on my list is “ The Houses of Lords and 
Commons.” 

The people of England are naturally, and with reason, 
proud of their country and its constitution, and they are 
especially proud of the two houses of legislature which are 
the subject of my present toast; and although occasional 
differences of opinion may be observed as to the means 
which may be best to employ, I believe that no real differ- 





ence ever exists as to the great objects to be attained— 
safety and honour to our country, and freedom and happi~- 
ness to its people. 

During the present year the usual opportunities of com- 
munication between engineers and members has been some- 
what diminished, but I trust that this circumstance will 
not lessen the friendly feeling which has so long been main- 
tained between them ; indeed, I have almost suspected in 
my own individual case, that my greeting from members 
has been somewhat warmer and more cordial than usual, 
and I suppose it is because I have not this year entertained 
them so often in committee-rooms with long lectures on the 
superior merits of my own proposals as compared with the 
crade suggestions of my opponents. 

I infer, therefore, that we need not fear that we shall 
suffer in the respect and regard which is felt for us if, fora 
year or two, we are conspicuous by our absence from com- 
mittee-rooms. 

Amongst other distinguished statesmen and orators pre- 
sent to-night we have the Earl of Caithness, who is so 
good an engineer that if he were not an earl, he would be a 
formidable professional competitor; and I am happy to say 
we have also the Right Honourable the Chancellor of the 
Exchequer, one of the most distinguished statesmen and 
orators of the age. 

I propose “The Houses of Lords and Commons ;” 
coupling the House of Lords with the name of the Earl of 
Caithness, and the House of Commons with the name of 
the Chancellor of the Exchequer. 

The Earl of Caithness, in responding on behalf of the 
House of Lords, said that that House held the body of civil 
engineers in high esteem. Owing to the exertions of that 
body these islands were covered with a network of railways 
by which the wealth, industry, and commerce of the country 
had been enormously increased. 

The Chancellor of the Exchequer, whose rising was 
greeted with loud and prolonged applause, said: Your 
Royal Highness, Mr. President, my Lords, and gentlemen, 
it was only a few nights ago that I had the honour, on the 
part of the House of Commons, to return thanks for the 
honour that had been done them in the galleries of art, and 
now I have to repeat that duty in what I may describe, 
with the license perhaps, but I hope without the licentious- 
ness of metaplior, as the halls of science. (Hear.) Mr. 
President, relations of considerable interest have long sub- 
sisted between the House of Commons and the body of civil 
engineers, and in my own experience the latter have con- 
tributed several highly honoured and distinguished mem- 
bers to the House of Commons. Alluding only to those 
who have left us, it is with satisfaction that I recollect that 
I enjoyed the kind feelings, and I hope possessed the favour- 
able opinions, of Locke and Stephenson. They sat on dif- 
ferent sides of the House, but they were men whom all re- 
garded with esteem, and looked up to with the greatest 
respect. Indeed, it cannot be denied that the House of 
Commons and the civil engineers are exceedingly well ac- 
quainted with each other. (‘ Hear, hear,” and a laugh.) 
I hardly know any public body of men who have had 
so much Parliamentary experience as they have had. 
Indeed, I rather expect that on certain points, such as 
on the question of the compliance with standing orders, 
for instance, they would know much more, perhaps, 
than even the leader of the House of Commons, 
(“ Hear,” and laughter.) Looking around the room, 
I see the countenances of many men who, without being 
members of Parliament, have had more experience of Parlia- 
mentary committees than I have had even in the course of 
thirty years’ experience in that House. The President, with 
plaintive dignity, has alluded to the circumstance that our 
relations at present are not so frequent as_ heretofore, 
(Laughter.) What foundation there may be for that re- 
mark I do not venture to inquire, but I should say, 
judging from what I observe as I walk down to the House 
of Commons daily, the civil engineers are very busy in its 
neighbourhood. (A laugh.) What may be the precise re- 
sult and what the exact object of the works I see going on 
there I don’t presume to decide, but all I hope is that our 
future proceedings are not to partake of a subterranean cha- 
racter, and that at least the House of Commons may be 
suffered to perform its duties under existing circumstances 
(“* Hear, hear,” and laughter). Sir, I should have sat down 
now, having fulfilled my agreeable duty of thanking you on 
behalf of the House of Commons for the hononr you have 
done them in the toast you have just so kindly received, 
had I not been informed that it is expected that I 
should touch upon another institution. Having dealt 
with one great institution of the country, perhaps it is 
natural that I should be requested to refer to the position 
of the Institution of Civil Engineers. (Hear, hear.) I think 
that this is a subject which would have met with much 
more competent treatment at the hands of the noble earl, 
who has a practical knowledge of the science of engineering, 
which I do not possess. The toast I have to propose is one 
which should not be given by one who is merely honoured 
by being selected to propose it, but it should have been 
intrusted to one one who would have been capable of doing 
honour to the subject. Now, I am only one of the indis- 
criminate multitude who can only appreciate the science by 
the benefits its results confer upon mankind. It some- 
times, however, happens that those who are perhaps the 
least interested in the active performance of particular duties, 
and who are, as it were, mere bystanders, are more compe- 
tent to form a general opinion as to the state of facts than 
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those who create the circumstances and control them. Hav- 

ing been called upon unexpectedly to consider this subject, 

I cannot help remarking that a short century ago a meeting 
like the present of scientific men would have been impos- 

sible. Only acentury ago there was not a canal iu England, 

and scarcely a road, and although we have been taught that 

Britannia was the mistress of the ocean, still there is no 

doubt that the British mariner encountered the perils of 

the deep unprovided with any artificial advantages—always 

without a chronometer, and usually without a sextant. 

What, then, has produced the wonderful change that has 

taken place in this respect? How is it that our country is 

covered with railways, and that it is surrounded by waters 

studded with floating steam-vessels ? How is it that we have 

instantaneous communieation between distant hemispheres 
and continents? All these wonders have been achieved by 
the attentive observation of nature by men of genius, whose 
scientific discoveries and inventions have been made of ser- 

vice in practical life. In the old days the learned professions 
were founded upon erudition—that is to say, no man who 
aspired to'be a lawyer, a clergyman, or a physician claimed 
the confidence of society on any other ground than that he 
had acquired the learning and the experience of the past. 
An engineer, however, belongs to a scientific profession 
which is founded upon observation and _ investigation. 
The Chairman seem; to regret that the labours of the 
civil engineers are not so considerable as they have been in 
former years, but it is possible that there is not that de- 
mand for increased means of communication that existed 
some years back. (‘“‘ Hear” and laughter.) But I hope that 
the labours of our civil engineers are not limited to 
the making of railways. I hope they have other great 
duties to perform which may benetit society equally with 
the construction of railways. Should not the attention 
of civil engineers be particularly directed to the con- 
struction of works for the improvement of the public 
health? They have, indeed, recently produced some great 
works, which all must admire, with that object, but there 
is one subject, if I might venture to give a hint upon such a 
matter, that I believe would be worthy of their considera- 
tion, and that is the supply to this great and increasing me- 
tropolis of that pure element upou which depends more than 
upon anything else the health of this great city. I think if 
the civil engineers were to turn their attention to the better 
water supply of London they would not only find ample 
work to occupy their time, but they would confer upon this 
city the greatest possible benefit. (Cheers.) The right hon. 
gentleman went on to express a hope that the body of civil 
engineers would shortly possess a building of their own in 
which the pictures and statues of those who attained emi- 
nence in their profession might be preserved for the encou- 
ragement of the younger members. The right hon. gentle- 
man concluded by proposing “ Prosperity to the Institution 
of Civil Engineers,” coupled with the name of the Presi- 
dent, to whom he alluded in highly complimentary terms, 
remarking that his great engineering works had conferred a 
lasting benefit upon the metropolis and upon the country 
generally. (The right hon. gentleman resumed his seat 
amid loud cheers.) 

The Chairman: I thank the Right Hon. the Chancellor 
of the Exchequer for the flattering and eloquent terms in 
which he has spoken of the Institution of Civil Engineers, 
and of myself as President, and I also thank your Royal 
Highness, and you, my lords and gentlemen, for the manner 
in which you have received the toast. In a manufacturing 
and industrial country like England the profession of the 
civil engineer must always be one of considerable import- 
ance, end its prominence will be in a great degree in pro- 
portion to the prosperity of the country. It must, I think, 
be manifest that England’s peculiar greatness is almost 
entirely dependent on the superior knowledge and enterprise 
of her manufacturers, and on the skill and industry of her 
people, and from no other source; and a great responsibility, 
therefore, rests upon the engineers of this country, and on 
the Institution of Civil Engineers in particular, to be espe- 
cially vigilant that our old pre-eminence in constructive 
and mechanical work be fully preserved. Without being 
unduly depressed, I would venture to hope that a useful and 
warning lesson on this subject may be drawn from the 
Great Exhibitions of the last few years, and especially 
from the French Exhibition now open in Paris. I am 
reluctantly compelled, as an engineer, to admit that in 
machinery a more rapid advance towards excellence, and a 
greater number of new and successful mechanical com- 
binations, have been mode by foreigners during the last 
sixteen years than by the people of this country; and I 
cannot look upon such a state of things except with feelings 
of some anxiety. How much of this may be due to the 
better education of the mechanic, how much to cheaper 
labour, how much to natural advantages, or to other causes, 
would be presumption in me to offer an opinion; but— 
although I am personally no alarmist, and am always 
sanguine—I feel that the circumstance to which I have 
referred is too important to be neglected by wise statesmen 
and true patriots. I freely admit that no foreigner has yet 
attained the superior excellence and high finish of some of 
our great mechanical firms, and that in many branches of 
English manufacture considerable progress has been made ; 
but still I am afraid it must be admitted, on the whole, that 
our relative position has not been maintained. Allow me 
again to thank you, on behalf of the Civil Engineers, for 
the toast of “ Prosperity to their Institution,” and also for 
myself individually. 


The toast of “ Our Visitors,” was responded to by Lord 
Chief Baron Kelly, and that of “The Corporation and In~ 
stitutions of the City of London ” by the Lord Mayor. 

The company did not separate until a late hour. 








THE PARIS EXHIBITION. 
Annvtar Brick AND Roastinc FuRNACES. 


We have already noticed the annular coke ovens and 
brick furnaces of which models have been deposited in the 
Paris Exhibition. We now propose more particularly to 
describe the annular brick or roasting furnace of Mr. F. Hoff- 
mann, of Berlin, which has already been used to some extent 
in England, and which is well deserving of extended adop- 
tion. We have already explained that the heat is econo- 
mised in this furnace by the calcining action being made to 
perform a cycle, only one portion of the annulus being 
heated up to the vitrifying point, and the waste heat from 
this part dries the materials to be burnt at a subsequent 
stage, while the cooling of the part already burnt or in 
which the roasting operation has been completed heats the 
air which goes to maintain the combustion, and thus reco- 
vers a portion of the heat expended upon the roasting or 
vitrification. a@ ais a circular vaulted farnace into which 
the articles to be burnt or roasted are introduced through 
the doors, 6 6. Flues or passages, cc, lead to the circular 
chamber or drum, ee, surrounding the central chimney, d. 
Valves of cast iron, //, close at pleasure the orifices of the 


channels, ec. Movable sluices, gg, formed in the thick- 


ness of the dividing walls enable the different radial cham- 
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bers to communicate or stop communication between them. 
hh are plugs through which the coal, in a state of powder, 
is introduced into the compartment undergoing calcination. 
In this furnace there are twelve compartments, of which 
only two will be separated by the sluices, in one of which 
the new bricks will be in the act of being placed, and from 
the other the burnt bricks will be in the act of being with- 
drawn. The whole of the materials in the other compart- 
ments will either be heating the air entering to maintain the 
combustion in the active part, or will be being heated by the 
hot air which passes off from the active part on its way to 
the chimney. The necessary changes in the direction of the 
currents of air are made by raising or lowering the valves, 
and the action of the furnace is thus rendered continuous, 
the materials being continually fed into one compartment 
and withdrawn from the other. The advantages of this 
furnace lie in its great economy of fuel, amounting, it is said, 
to two-thirds of that usually consumed in common furnaces. 
There is also greater equability in the heat, and the articles 
are more gradually heated and more gradually cooled. 
There is no smoke generated, and the fuel is burnt while 
falling by gravity to the bottom of the furnace. Such fur- 
naces are useful for roasting ores or cement, or for baking 
fine pottery, as well as for burning bricks. 








Tue Brrtisn AssoctaTion.—The town council of Edinburgh 
have resolved to {invite the British Association to hold their 
meeting in 1868 in the Scottish metropolis. 

Tue San Pauto Rartway.—The last accounts from Brazil 
state that the receipts of the San Paulo Railway were daily in- 
creasing, and that the traffic was likely soon to be much in ex- 
cess of the capacity of the rolling stuck at present on the line. 
Additional engines, &c., it is said, are consequently to be sent 





out with all possible despatch. 





WATER FOR STEAM-BOILERS. 
To THE Eprror oF ENGINEERING. 

Srr,—After the discussion on my paper read before the Society 
of Engineers on March 18th, on “ Water and its Effects on 
Steam-boilers,” I wrote an addition to the paper, and gave it to 
be published with the paper; but I find it has not ahead 
and the manuscript has lost. I shall feel greatly obliged if 
you will kindly insert this letter in your next issue. 

Nearly all, if not all, waters used in steam-boilers may be 
divided into three classes: 

1st. Those waters which form incrustation in boilers, but do 
not contain enough permanently soluble salts (as common salt, 
&c.) to render them strong saline solutions in the boiler until 
after some considerable time. 

The Thames water above Kew and some well-waters are of 
this class. + 

2nd. Those waters which form little or no incrustation, but, 
from the fact of their containing a considerable quantity of 

nently soluble salts, rapidly become strong saline solutions 
mm the boiler, and set up galvanic action between the brass and 
iron wherever they come in contact. The waters of the deep 
wells of the London basin, but more especially sea water and 
some waters into which sea water percolates, are of this kind, 
also the Thames at Crossness. 

3rd. Those waters which both form an incrustation and 
also rapidly become strong saline solutions in the boiler, and 
corrode the metals, 

The water from some of the London pumps (Bishopsgate- 
street, &c., analyses of which were given in my paper) are of 
this kind. ’ 

It follows from the above that the injurious effects of the 
various waters on boilers is either the formation of an incrustation, 
the formation of a strong saline solution which corrodes the 
metals and causes leaks, or both of these together to a greater 
or less extent. 

Before any efficient remedy can, however, be applied to pre- 
vent these evils (of which perhaps incrustation is the least) the 
composition of the water must be known, and this can only be 
found by an analysis of the water. The composition of the 
water being known , the remedy, if any, is easily found. For 
waters of the first class, as the Thames water above Kew, &c., 
where the evil to be prevented is incrustatiou, a little carbonate 
of soda, or, still better, caustic soda, added*in solution to the 
water in proper quantities, will entirely prevent incrustation, 
and will not set up other mischief. ‘Ihis will be found to be 
much better than any other substance, patent or otherwise, but 
it must be done properly and in proper quantities. It will, in 
the long run, be less trouble than the removal of incrustations, 
and the boilers will last longer, besides the saving of fuel. . 

The only remedy for the formation of strong saline solutions 
is to blow off the boiler, partially or completely, whenever the 
water is beginning to do mischief. To add soda to these waters 
would be to increase the mischief, and do no good. The effect 
of a little fat being put into the boiler where very salt water 
(as sea water) is used’ is this: Common salt is as soluble in 
cold as in hot water, and separates on the surface, as the water 
evaporates, as a scum or scales, and causes priming. The fat, 
when put into the boiler, melts, and, being lighter than water, 
floats on the surface in a thin layer, and covers the salt, pre- 
venting priming, but it does not prevent the action of the water 
upon the metals, and the addition of fat to a boiler is in itself 
highly dangerous. 
I am, Sir, yours truly, 

Henry K. Bamper, F.C.S. 
5, Westminster-chambers, 
Victoria-street, S.W., May 7, 1867. 








THE 20-1n, GUN. 


An experimental firing of the 20-in. gun took place at Fort 
Hamilton, New York harbour, on the 15th of March last. The 
charges used were—first shot, 125 pounds; second shot, 150 
pounds; third shot, 175 pounds; fourth shot, 200 pounds, 
mammoth powder. The gun was fired at a constant angle 
of §25 degrees, and General Rodman’s pressure-plug was 
used in getting the pressures. An examination of the 
record will show that from some unknown cause the 
amount of pressure of the third discharge exceeds that 
of the fourth (though 25 pounds less powder was used). 
At the same time the range is 2827 yards less. The same 
irregularity may be observed between the second and third 
shots. It woula undoubtedly have been more rapidly loaded 
had the running gear been free from dirt and properly oiled. 
The mean recoil was 5 min. 10 sec., or less than half the length 
of the top carriage. Weight of ‘shot, 1080 pounds. 

The following is the record of the firing: 

Calculated .—First shot, 6110 yards, 3.47 miles ; second 
shot, 6802 yards, 3.86 miles; third shot, 6770 yards, 3.85 
miles ; fourth shot, 7952 yards, 4.52 miles. These ranges are 
obtained by computation. : 

By plotting, the Ranges ‘are: —First shot, 6144 yards—dif- 
ference, 34 yards ; second shot, 6860 yards—difference 58 yards ; 
third shot, 6828 yards—difference, 58 yards; fourth shot, 
8001 yards—difference, 49 yards. 

Times of Flight.—First shot, 26 seconds; second shot, 26 
seconds: third shot, 27 seconds; fourth shot, 27 seconds, 
Length of base line, 2310 yards. 

Pressures (maximum).—First shot, 21,000 pounds per square 
inch ; second shot, 21,000 pounds square inch; third shot, 
25,000 pounds per square inch; fourth shot, 21,000 pounds per 
square inch. E 

Recoils.—First shot, 8 ft. (no sand); second shot, 85 in. 
(sanded); third shot, 10in. from counter hurter (sanded) ; 
fourth shot, 7 ft. 54 in. (sanded). ae 

Time of loading, running into battery, elevating, and priming 
84 minutes. 








Erratum.—lIn our article on the Civil Engineering Models 
in the Paris Exhibition, page 439, in the right-hand column, 
48rd line from the bottom, for “breakwater at Saragossa” 
ead “ breakwater at Tarragona.” 
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HYDRAULIC PUNCHING-MACHINE. 


CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 
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Tu hydraulic punching-press, of which we herewith give 
illustrations, is one designed and constructed by Messrs. Tangye 
Brothers, of the Cornwall Works, Birmingham. It is intended 
for punching the holes for the fish bolts in steel rails; and as it 
punches the two holes simultaneously, the work is performed 
with perfect uniformity, and at the same time at a rapid rate, 
one machine being capable of punching from 20 to 30 tons of 
rails per hour. The construction of the machine is very 
simpie. It consists of a strong frame carrying a hydraulic 





| cylinder 14 in. in diameter and of short stroke, the plunger of 
this cylinder having fixed to its lower end the two punches by 
which the holes areformed. Above this main cylinder is placed 
a smaller hydraulic cylinder, the piston of which is connected 
by a rod with the main plunger, and. serves to make the latter 
perform its upstroke. All the joints are packed by cupped 
leathers in the ordinary way. 

A compressed-air accumulator is used in connexion with the 
punch, the water being supplied at a pressure of 45 ewts. per 
square inch by a pair of pumps worked by steam power. ‘The 
lower end of the smalier cylinder is always in communication 
with the accumulator, and the small piston therefore always 
tends to lift the ram and punches. When a down stroke is to 
be made, the water is admitted to the main cylinder by opening 
a stop-valve, this valve being combined with a discharge-valve, 
which is opened on the down stroke being completed, the ram 
being then raised by the action of the small piston, and the water 
in the main cylinder flowing off through the waste-pipe. ‘The 
punch holders at the bottom of the ram are so fixed.to the latter 
that they can be readily adjusted to suit different pitches of holes. 

A machine of the kind which we have described has been 
recently supplied by Messrs. Tangye to the Patent Shaft and 
Axletree Company, of Wednesbury. It is used for punching 
two holes, each 1 in. by 1} in., simultaneously through steel rails. 
The entire weight of the machine, with pumps and accumulator 
complete, is about 44 tons. We may mention that Messrs, 
Tangye have long used compressed air-accumulators—which are 
really nothing more than exceedingly strong air-vessels—at their 
works at Birmingham, and they have found them to answer 
their purpose exceedingly well. 
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A REALLY effective rotary engine has, it would seem, yet to 
be discovered. The importance of such an engine, which should 
act direct without the intervention of connecting rods, guide 
bars, or any such parts which now add to the weight, expense, 
and wearing surfaces of our every-day engines, cannot well be 
over-estimated. Wefind in the Paris Exhibition many attempts 
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pu by the aid of steam, air, or water, by having power 
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patent engine for our present notice. 
applied to it from other sources, it may be used as a pump; and 





the machine exhibited now at Paris is made double, as in the 
accompanying illustration, so that whilst one pair of pistons gives 
the motive power by the agency of steam, the other pair is used 
as a = 

It will be at once seen by reference to the section shown in 
Fig. 2, that the two pistons consist of segments of rings curved 
at the ends, and that they work on parallel horizontal shafts 
within a sort of double cylinder, or two cylinders intersecting 
one another, formed in one casting, to which the outer are- 
formed surfaces of the pistons are fitted, and within which they 
rotate, whilst their inner surfaces are fitted to and rotate round 
two stationary hubs concentric with their respective shafts and 
the bores of thecylinders. ‘The piston rods, or horizontal shafts, 
with which the pistons revolve, have on them on the outside of 
the cylinder, cogwheels, having an uniform number of teeth, 
which gear into one another; so that they revolve with equal 
speed, but in opposite directions, and their mode of working will 
be easily understood by referring to the section given in Vig, 2. 

A is the cylinder; B, the inlet pipe for steam ; D, the exhaust: 
E and F, the two pistons. In the illustration the steam is enter- 
ing at B, and acts against the curved edge of the piston, F, 
which it causes to revolve in the direction shown by the arrow, 
whilst the piston, E, is driven in the opposite direction by means 
of the gearing, and it serves as an abutment for the steam to 
uct against. At the same time the steam from the opposite 
side of the piston, F, is exhausting through the orifice at D, 
and the space, C, is filled with steam, which has done its work, 
and which will similarly be exhausted through D as the piston 
comes round. As the piston, E, comes round the steam acts 
upon that, and the piston, F, becomes the abutment; so that the 
two pistons act alternately. When used as a pump, B is the 
suction, and D, the ejection pipe, unless it is desired to use it as 
a force-pump, when the motion of the cylinders is reversed, and 
B then becomes the ejection pipe: the internal construction and 
arrangement of the cylinders of both pump and engine is pre- 
cisely the same. One of these pumps is, we are informed, 
employed in the brewery of Messrs. Schavangel and Reitzer, of 
Brooklin, by means of which eighty-five barrels of beer have been 
raised 33 ft. high in 15 minutes. 

There is the same drawback to this as to most other engines 
designed for a similar purpose, namely, a large amount of surface 
requiring packing; and although it may work well when new 
there can be no doubt that great difficulty will be experienced in 
preventing leakage, and the consequent loss of power, after a 
little while. 








CarTaiIn Joun Ericsson.—The Swedish Chambers have 
resolved to send to Captain John Ericsson, the famous engineer 
of America, who is by birth a Swede, an address expressive of 
the gratitude entertained towards him by the Swedish people 
for the signal services which he has rendered to his native 
country. Captain Ericsson’s services have consisted mainly 
in turnishing to the Government designs and suggestions for the 
improvement of the navy of Sweden. In particular, he designed 
three monitors, of which the one last built is of a novel pattern. 
Her deck is 4ft. thick, 2 ft. of which is above water. ‘Ihe 
deck projects on each side 4 tt. beyond the hull, and is protected 
on the outer or broadside by 1 ft. of iron, with a teak backing 
of 1ft. Gin. The hull is not plated, Captain Ericsson being of 
opinion that, if a shot should pass the submerged angle which 
is formed by the broadside and underside of the projeciing deck, 
it would glanee off harmlessly from the rounded hull. The 
screw and rudder are guarded in a similar way, the deck pro- 
jecting 25 ft. beyond them. The engines are of 150 horse 
power, and were also designed by Captain Ericsson. He has 
also proposed to the Swedes the construction of a fleet of gun- 
boats worked not by engines but by manual power. The coast 
of Sweden is a network of islands and rocks, and its countless 
lakes are full of narrow devious channels, where easily navigable 
gunboats would be of the greatest utility. The boat designed 
for this purpose by Captain Ericsson, and already constructed 
at Motala, is ironclad, and is smaller than gunboats usually 
are. The deck is completely below the water-level, and is strongly 
protected with plating. A sort of oval tube or sheath open at 
one end rises above the deck higher than the water. From 
this points a 15 in. gun, which does not train, but moves ac- 
cording to the position given to the boat by the rudder. The 
motive power is applied by the arms of thirty-two men, who 
act by a simple but effective mechanism on a screw with four 
blades. The power thus obtained is said to be 30 or 40 per 
cent. greater than when applied to oars. The supposed advan- 
tages of this gunboat are summed up in cheapness of cost, both 
in construction and maintenance (fur of course no fuel is re- 
quired), readiness of application, freedom from disordered or 
injured mechanism, and adaptability for the transport of men or 
ammunition. ‘The cost of this novelty is a little over 40001. 

RapiaL Enoines.—Ten more of Mr. W. Bridges Adams's 
radial engines have just been delivered on the Great Northern 
Railway, five of them by Neilson and five by Slaughter. The 
length of wheel base has been increased from the former ten, 
and the measurement now is 7 ft. 6 in., coupled drums behind 
the cylinders, and 12 ft. 9 in. to the radial wheels, making a total 
base of 20tt. 3in. The total weight in running order is 
39 tons 10 ewts. nearly, equally divided on the six wheels, 
Lhe water in the tank is 1000 gallons.. These engines will 
round curves of 3) chains radius. There is an additional 
12 in. on the length of the foot-plates, and the tops of the tanks 
are 18 in, lower than the former engines. 

Artisans Visits TO THe Parts Exutsition.— The 
Moniteur announces that the subscriptions to assist French 
workmen to visit and study the Paris Exhibition already exceed 
40002. The Soviety of Arts have started a subscription with 
100 guineas to assist British workmen in like manner, and desire 
to receive subscriptions. ; 

Tus Nortu-Kasrern Rarway.—The effect of the strike 
on this line has been so far overcome that the company had 
spare hands enough on ‘I'uesday last to ran the usual excursion 
trains to York races. In addition, on Monday, most of the 
trains which had been discontinued during the strike were re- 
sumed, and are now running punctually. Lvery train absolutely 
required is now in full working, and there are hands in plenty 
to meét the requirements of the summer traftic. Many of the 
old hands are in a miserable plight. 
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THE PARIS EXHIBITION. 
Expiorations iv THE Maiy Buitpine.—No. I. 
Tuese present remarks are intended to include a 

description and brief analysis of the machines and 
engineering expedients displayed in the main building 
by Spain and Portugal, Greece, Denmark, Sweden and 
Norway, Russia, Italy, and Turkey—a segment of the 
building occupying the flat portion of one side and 
bounded by the United States and England in one direc- 
tion and Switzerland and Austria upon the other. These 
are the tracts of the building most deficient in engi- 
neering resources, and it may be as well to despatch 
them before entering upon a critical examination which 
is more fertile and attractive. 

Fossey and Co., of Guipuzcoa, exhibit a horizontal 
engine of rough construction. The slide valve is 
worked by an eccentric, and the expansion valve is 
also worked by an eccentric. ‘The amount of expan- 
sion is adjusted by the governor through the medium of 
a most complicated arrangement of pitched chains, 
toothed wheels, and other rattletraps, which in no 
country but Spain would be considered permissible. 
The air-pump is worked by a bell-crank lever. 

A much better example is exhibited by Alexander 
Brothers, of Barcelona, who contribute a vertical fixed 
engine of 30 horse power. The fly-wheel shaft is 
carried by an entablature supported by four cast-iron 
columns, and the air-pump is worked from the piston- 
rod cross head by means of two cast-iron levers sup- 
ported upon a rocking-frame, and so combined with 
suitable radius-rods as to constitute the parallel motion 
by which the toe of the piston-rod is always maintained 
in the vertical position. They also exhibit a small 
vertical engine attached to a vertical boiler and a ver- 
tical condensing engine with the cylinder attached to 
a column which supports the shaft overhead. The 
piston-rod is maintained in its position by guide-rods 
fixed at the foot to the cylinder cover, and at the top 
to a projecting bracket; and the connecting rod is a 
forked one of the kind usual in engines of this class. 
The engines of Alexander Brothers are the best con- 
tributed by Spain, and would, indeed, be creditable ex- 
amples of such machinery for any nation to furnish. 
We comprehend several novel and judicious features 
which we may be able to describe elsewhere. 

Fossey and Co., of Guipuzcoa, exhibit a coining 
press of good workmanship on the continuous stamp- 
ing system of M. Thonnelier, described in Armengaud’s 


work. This press is driven by a gas engine of rude 
construction. The same makers also exhibit a screw 
press. 


Massarellos, of Oporto, exhibits a combined vertical 
steam-engine and boiler, in which the cylinder, which 
is inverted, works down to a horizontal shaft sup- 
ported by brackets attached to the boiler. The gover- 
nor, which is a horizontal one of small size, is driven 
by a belt, and the balls are returned by a spiral spring 
on the governor spindle. 

Greece exhibits nothing worth mentioning here. In 
the Danish department there is a small pair of inclined 
oscillating engines, the engines being set in an A form 
and working to one crank. The slide valves are moved 
by the oscillations of the cylinder, as was done in 
Murdoch’s original oscillating engine in the last century. 
One defect of this plan is, that it prevents lead being 
given to the valve. The specimen here exhibited is 
rudely and badly made. 

Ludwig, of Copenhagen, exhibits a very neat cork- 
cutting machine, in which the cork held between 
conical discs is slowly rotated in contact with a knife- 
blade, to which a reciprocating end motion is given 
by acrank. The cork is held in its place by a spiral 
spring on the axis of one of the discs, which presses 
the dise against the end of the cork, and the action of 
which is counteracted by a handle which is pressed 
when the cork has to be released. We have doubts, 
however, whether this machine will ever supersede 
cutting by hand. 

In the Swedish department, Bergsund, of Stockholm, 
exhibits a well-designed and well-constructed hori- 
zontal steam-engine. ‘There appears to be an annular 
piston encircling the central cylinder, and the piston- 
rod of the central cylinder and two piston-rods from 
the annular one engage the cross head and move it 
horizontally in shoe guides. ‘The cross head is 
lengthened out at each end to work pumps, and the 
connecting-rod is formed of two long rods which pass 
through holes in the brasses encircling the cross-head 
and crank-pin bearings, and, in fact, these rods are 
mere prolongations of the ordinary bolts. The valve 
is moved by an eccentric, and the expansion valve is 
worked by cams on the governor spindle. The 
Motala works, in Sweden, of which Mr. Carlsund 


is the director, exhibit a single-cylinder inverted screw- 


engine, of small size, which contains many novel and 
ingenious features. There are two pipe-valves at- 
tached to the cylinder, of which one is the ordinary 
distributing valve for letting the steam into 
and out of the cylinder, and the other is the ex- 
pansion valve. The first is wrought by an ordinary 
link motion, and the second is also wrought off a part 
of the same link motion through the medium of an in- 
termediate arm; so that there are only two eccentrics 
for working both valves. The piston-rod works down 
to a disc on the serew-shaft, and large holes are bored 
through the disc on each side of the crank-pin, to lighten 
it in that part, and thereby make the other part of the 
dise sufficiently heavy to balance the momentum of the 
reciprocating parts, and also the weight of the piston 
and its connexions. A diagram is attached to the outside 
of the engine showing the form and the action of the 
valves. There is also a donkey-engine exhibited with 
single-acting plunger-piston acting upon a crank or 
disc set upon one end of a shaft, and giving motion to 
a single-acting plunger-pump through the medium of 
a dise set upon the other end of the shaft. ‘The crank- 
pins are adjustable in slots, so that the stroke of both 
piston and pump-plunger may be varied. A steam 
winch is also shown with a single cylinder, and with 
the valve worked by a common eccentric. There is a 
Lenoir gas engine, of rough construction, at work in 
this department, for driving some of the machines 
shown in operation. Adjoining the Motala screw- 
engine there is the model of a water-wheel, of which 
| the buckets are curved, as in Poncelet’s breast-wheel ; 
but there is a ridge raised in the centre of the buckets 
| all round, and they are open at the ends. The water 
| is admitted to the wheel through a central sluice about 
halfway down the curved channel in which the screw 
revolves, and, entering at the centre of the buckets, 
it runs out at the ends, the buckets being curved side- 
ways as well as radially. This water-wheel drives a 
common forge hammer of the old construction, in 
which the head is lifted by cams on a revolving shaft, 
and falls by its own weight; but the hammer is fur- 
nished with two divergent shafts or arms, so as to 
render the action steadier and to prevent canting. In 
the same department there is a very rough fan, formed 
with side cheeks on the blower and driven by a small 
Barker’s mill, of rough construction, made of cast iron. 
Lendahl and Runer, of Gefle, exhibit one of their at- 
mospheric hammers, in which a cone with two speeds 
drives a shaft connected by means of a crank and 
piston-rod with a piston of large diameter, which 
stands on top of asmaller one, from the bottom of 
which the hammer protrudes. The large cylinder is 
open at the top, and the small one is open at the 
bottom; and when the machine is put into operation 
the large piston, when pressed down, condenses the 
air and forces it into the small one, where it propels 
the hammer in the same manner as steam. When the 
large piston is drawn up by the revolving crank, a 
partial vacuum is produced within it and the small 
piston, and with it the hammer is sucked up. Forsvik 
and Bruk exhibit a rough hammer, in which the ham- 
mer is raised by a cam against a wooden spring, which 
propels it downward when released. A similar con- 
trivance, but better carried out, is to be found in the 
American department. T. and C. G. Bolinder, of 
Stockholm, exhibit a number of cooking-ranges for 
ships, of excellent quality, and in every way well con- 
trived. Some of these ranges are of very large size, 
and the details are carefully adjusted to meet ascer- 
tained wants without waste of fuel. A good number 
of specimens of iron of excellent quality are exhibited 
in this department ; but we reserve our remarks upon 
them for a special article. 

In the Italian department the display is very indif- 
ferent. Westerman and Co., of Geno, exhibit a small 
pair of horizontal return connecting-rod screw-engines, 
of rather rough construction, with one eduction pipe 
for transmitting the exhaust steam from the cylinders to 
the condenser. Jean Ansaldo and Co., of Sampadarena, 
exhibit a trunk piston for a pair of marine engines 
of 600 horse power, and they also exhibit two con- 
necting-rods for the same engine, one finished and the 
other only forged. They also exhibit a well forged 
screw-shaft for a marine engine of 900 horse power, 
and two armour-plates, one of which has been exposed 
to shot. They also exhibit some cylindricat steel pro- 
jectiles with conoidal points. The articles displayed 
by this firm are of very fair quality, and exhibit the 
ability to exccute large work with a fair amount of 
excellence, There are some silk-winding machines ex- 
hibited in this department with the usual hot-water 
basins and winding reels. There are also some agri- 
cultural implements. But these various articles are 
too trivial to be worth notice here. 

Russia makes a much poorer display in this Exhi- 

















bition than might have been expected in the case of so 
great a nation, and even the amount of mechanical 
proficiency exhibited, small as it is, appears to be a 
forced and artificial production instead of being indi- 
genous to the soil. * this respect Russia contrasts 
remarkably with Sweden, which, though but a small 
country, shows mechanical activity and mechanical 
skill of a highly original character, whereas what 
Russia does in this way is through the medium of 
technological schools and universities which are be- 
hind the age instead of in advance of it, and the 
natural product of which is such mediocrity as we see 
here exhibited. The Ecole Impérial Technique of 
Moscow exhibits a single-cylinder horizontal engine of 
rather rude construction. The slide-valve is wrought 
by an eccentric and an expansion valve, formed of two 
movable plates, also wrought by an eccentric, is placed 
behind the main valve, the degree of expansion being 
determined by approaching or retiring these plates to 
or from one another, whichis done by means of a right 
and left hand screw chased on the spindle of the valve, 
and turned by means of a hand wheel set on a prolon- 
gation of the spindle passing through the end of the 
valve casing. Various models of war and other 
vessels are exhibited in this department, and a number 
of models by the technological school already men- 
tioned showing the action of the cylinder and slide- 
valve, and other things of a similarly clementary cha- 
racter. The conclusion pressad upon the spectator 
by the whole display is, that so far as engineering 
knowledge is concerned, that country is in a benighted 
condition, and has little indigenous mechanical skill, 
while that which has been imported is of a very 
common-place order. 

Such then is a résumé of the more, prominent engi- 
neering contents of the least mechanical nations repre- 
sented in the Paris Exhibition. The remaining na- 
tions are France, England, Austria, Prussia, Belgium, 
and the United States, the engineering productions of 
which will be pronounced upon in subsequent explo- 
rations. 


LIGHTHOUSES AT THE PARIS 
EXHIBITION. 

We have already described the principal feature at 
the Paris Exhibition in the way of me ma and we 
now give a short description of the other lighthouses 
and models which are to be found there. To continue 
those belonging to the French section, we noticed a 
small Batiment des Phares on the right-hand side as you 
enter the park by the Grande Porte. There is nothing 
particular in the building itself, which is merely a 
temporary structure for the purpose of exhibiting the 
electric light. We shall not now stop to describe the 
internal mechanism here employed, beyond stating that 
the electro-magnetic machines are of the principle 
adopted by the Compagnie l’Alliance of Paris, who ex- 
hibited a machine of a very similar construction at the 
London Exhibition of 1862. They are driven by a 
small portable engine, which also sets in motion, when 
required, an air-pump, for blowing a fog-trumpet, on 
Professor Holmes’s principle. Very near to this will 
be seen the temporary wooden lighthouse erected by 
the Trinity Board of London, and which is certainly as 
rough and unsightly an erection as could possibly be 
desired ; but when it is stated that it is 154 ft. in 
height, and only cost 3001. very little in outward 
show could possibly be expected. The lantern is now 
just finished, and the light will be fixed in a few 
days. This beacon will be illuminated by the electric 
light by machinery designed by Professor Holmes, and 
one of his fog-horns will be placed at the base of the 
building. 

Entering now the Exhibition building, we find in the 
French court a very interesting set of models shows 
by the Ministry of Public Works, the principal» 
which are an iron boiler-plate lighthouse (very similar 
to the one in the park, and which we have already 
described in a nite notice) erected at New 
Caledonia; two models of the Phare de la Banche, 
which is a very handsome granite-built tower, one 
model being cut in. two down the centre in order to 
show all the internal arrangements, whiich are very 
complete; the Phare des Triagoz, a rectangular 
building of red sandstone, with grey stone facings ; the 
Tour-Balise du Bavard, an unsightly conical building 
with a red ball at the top, and fitted with arrange- 
ments for ringing signal-bells. Besides these, there 
are also models of several: buoys, beacons, &c., and a 
model of the Ruytingen light-ship, with portions of the 
deck removed in order to show all the internal fittings ; 
and on the wall close by are drawings illustrative of 
the Phare du Creach, Phare de Contis, du Cap, Spartel, 
and many others. Some of the above we shall describe 
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The Trinity House Corporation of London exhibit 
models of the following lighthouses : viz., Skerryvore, 
Smalls and Smalls Oid, South Stack, Eddystone, Bishops 
Rock, Needles, Maplin, Woolf Rock, Gunfleet, and 
Bell Rock, and also a model of the Goodwin light-ship ; 
and close to these Messrs. James Milne and Sons ex- 
hibit a model of a design for a cast-iron beacon for 
exposed situations, which consists of a cast-iron bed- 
ding running right round the assumed | base of the 
erection, and let into the rock, spaces being left in the 
castings, which are afterwards filled up with cement. 
To this bedplate are attached, by keys, six cylindrical 
columns, inclining upwards towards the centre; these 
are held together by means of cross stay-rods, and on 
the top is placed a beacon-head. - 7“ 

From the Public Works Department of Spain is 
sent also a set of models descriptive of a temporary 
wooden lighthouse erected at the Port of Alicante in 
1842; a lighthouse of the first order, 18.66 metres 
high, erected at Cape Finisterre ; a lighthouse of the 
third order, of a similar height to the former, erected 
at Corrobedo; a lighthouse off Cape Palos, in 
Murcia, 30 metres in height, but at an elevation of 
80.34 metres above the level of the sea; and a square 
tower, la Torre de Hercules, having a total altitude 
of 57 metres. 

In the Swedish Court is a model of a lighthouse of 
a somewhat different construction to any of the 
former. It rests on twelve cast-iron columns bolted 
down to the rock, and rising with a tolerable incline 
inwards towards the top. In the centre of these 
columns is a cylindrical eet yee tube, within which 
is a winding staircase by which access is obtained to 
the summit. To this cylinder the cast-iron columns 
are attached, and to one another by horizontal bars 
of eviron, and they are also further strengthened by 
cross diagonal wrought-iron braces with screw coupling- 
joints. At the top part of this structure, and just below 
the light, the whole space within the outer columns is 
enclosed with boiler x a sides, and forms the dwelling- 
rooms for the light-keepers; above this is a dioptric 
light, enclosed in a lantern of vertical and horizontal 
framework on the French —— of construction. 

Whilst on the subject of lighthouses, we may 
perhaps, not inappropriately, refer to a reflector for 
military purposes, which is exhibited in the Austrian 
court. Phis is a large burnished metallic reflector, 
with a small holophotal lens of glass in the centre, 
consisting of four annular courses around a centre 
lens, and which is adjustable by a system of set 
screws and small levers to any desired angle. The re- 
flector itself is supported on a centrai column, and 
revolves in a strong framework of iron, which runs 
with three wheels on a circular rail surrounding the 
central column. At the side of the frame, and on a 
level a little above the centre of the reflector, is fixed 
a telescope to assist in the adjustment of the reflector 
so as to throw the whole ray of light on any particular 
distant object. There is also a picture illustrating the 
use of this reflector for spying into an enemy’s camp 
at night, and it is certain that it might also be used 
or many other similar purposes. 





CIVIL ENGINEERING MODELS AT THE 
PARIS EXHIBITION.—No. II. 

Tne works at Madrid has sent to the Paris Exhibi- 
tion a collection of models illustrative of some of the 
more important works executed or under construction 
in Spain, the most conspicuous amongst which we 
shall now notice. We have already described, in a 
separate article, the large model of the port of Tarra- 
gona, and the works in course of construction for its 
improvement, and we have also alluded to the collec- 
tion of models of lighthouses ; but since the article on 
lighthouses was written, some few more have been 
added to this collection, which now comprises the fol- 
lowing: the Tower of Hercules, a temporary wooden 
lighthouse erected at the port of Alicante in 1842, a 
lighthouse exhibiting a third-order light on the Island 
of Sasargos, the lighthouses at Cape Palos, Cape 
Finisterre, and at Carrobedo. 

A very neat model of a screw-pile pier, constructed 
with Mitchell’s patent piles, at the port of Corunna, 
100 metres in length. ‘This pier is constructed with 
four piles in a row, comected together by two pairs of 
horizontal bands, one placed at about water level and 
the other halfway between that level and the bottom 
of the platform; above the upper band the piles are 
further connected together by cross diagonal braces 
with screw couplings, and each pile in one row is 
similarly connected with the corresponding pile in the 
next row by cross diagonal braces also with screw 
couplings. ‘The pier-head widens out to about half as 
broad again as the main body of the pier, and for the 





last five rows of piles there are six piles in each row. 
The whole of the pier-head is protected with wooden 
piles driven outside the iron screw piles, connected 
together by two horizontal rows of fender boards, ex- 
cepting for a short distance on either side, where 
a flight of steps descends from the pier-head. Close 
to this model will also be found a model of the timber 
staging and pile-driving apparatus employed in the 
construction of the screw-pile pier. 

A temporary wooden bridge constructed at Renedo 
for the railway between Alar and Santander is a work 
of rather peculiar construction. There is nothing to 
show the exact length of this bridge, as the model (on a 
scale of one-fiftieth) represents twenty-eight spans 
only, but does not show any buttress piers, neither is 
there any further information afforded beyond what 
can be gathered from the model itself; the measure- 
ments here given can, therefore, only be taken as ap- 
proximate. Each pier consists of a single row of 
eight piles placed about 5 ft. apart from centre to 
centre; the central four of which alone support the 
platform, the outer two on either side being cut off 
shorter than the others, and from the outside pile at 
each end, which rises only a little above the water, a 
beam slopes up to the top of the third pile and just 
under the beams supporting the platform. The piles 
are bolted together crossways by three pairs of fori 
zontal braces, on the top of the two upper rows of 
which oblique struts rest, which help to support the 
platform, and which are themselves bolted together by 
cross-stay pieces of timber. Across the top of each 
row of piles is laid a transverse beam, upon which four 
rows of longitudinal timbers in double thicknesses 
rest; on these again transverse sleepers are laid which, 
on their ends, support a wooden hand-rail on either 
side of the bridge, and along the middle of the bridge 
is laid a single line of rail. The following are the 
dimensions of the bridge, so far as we could ascertain 
from measurements made on the model itself: width of 
latform, 14 ft. 6in.; height of platform above water 
level, 27 ft.; and distance between centres of piers, 
28 feet. 

Besides the above, we also noticed a model of the 
centering used in the construction of a bridge over the 
river Ebro, which has a span of 23.40 metres, and a 
series of models illustrative of some of the more im- 
portant works undertaken in the course of the con- 
struction of the Canal of Isabel II., which supplies 
water to the city of Madrid. 








SUCTION APPLIED TO WELLS. 


M. A. Donnet, civil engineer, of Lyons, is the inventor of a 
mode of increasing the yield of water wells, which he exhibits 
at Paris by a set of models. This invention is worthy of a 
special notice, as it is likely to become very useful in practice. 
M. Donnet’s intention is to overcome the difficulties common to 
all shallow wells, of giving a very limited supply of water on 
account of the time which is required for the entrance of fresh 
quantities of water by the sole action of gravitation after the 
contents of the well are drained by a powerful pump. M. Don- 
net’s plan for increasing the yield of the well is very simple and 
effective. It consists in closing the well at its top by means of 
a cover through which the pump or suction pipe passes, all 
joints being closed air-tight by means of clay or other pack- 
ing. The air is then pumped out, and the partial vacuum 
(which will become greater with the relative insufliciency of the 
water supply for the demands of the pump) draws in the water 
through the various passages leading to the well; for the pres- 
sure due to such vacuum becomes effective upon the water in the 
saturated strata all round the well, and acts as an additional 
pressure, forcing the water into the latter. The effect is, of 
course, the same as a further addition to the depth of the well, 
only that, instead of the additional power of gravity which in- 
creases the supply of a deeper well, the additional pressure of 
the atmosphere, as compared with the relative vacuum produced 
in the well, is brought into action. There is, of course, no gain 
of mechanical power by this mode of increasing the yield without 
lowering the water surface, since it is necessary not only to lift 
the water from that surface, but also to maintain the vacuum, 
which is equivalent to a higher lift, precisely in the same degree 
in which the effect is equivalent to an additional depth. ‘The 
question of opening up different water-carrying strata by deep- 
ening the rock, and the question of loss of power by leakage, as 
compared with other losses of power due to an increased depth of 
well, are left out of consideration in the above remarks, as these 
will depend upon the different circumstances in each particular 
case. The practical value and utility of the plan, however, will 
be clearly understood from what has been said of M. Donnet’s 
invention. The instances of wells giving an insufficient 
yield are very numerous, the difficulties of increasing the depth 
of such wells are great, and in many cases insurmountable. In 
all cases the deepening of a well is a costly and tedious opera- 
tion, and frequently involves questions of a very complicated 
character. As compared with these, M. Donnet’s plan of cover- 
ing the top of the well is extremely simple, and easily carried 
out, its expense is very trifling, and the action is complete and 
reliable. 

M. Donnet has taken out patents for his invention in France, 
England, and in some other countries. What is more to the pur- 
pose, he has successfully applied his improvement to the wells 
of several factories in Lyons and to the wells of several Govern- 
ment establishments in France, &¢, 





SPINNING MACHINERY IN THE PARIS 
EXHIBITION. 

As makers of spinning and weaving machinery, 
Messrs. Platt and Co., of Oldham, have a reputation 
second to none, and in the Paris Exhibition they are 
well represented, as, indeed, they usually are in all 
displays of this kind. In separating the cotton fibre 
from the seed, they exhibit three gins on Macarthy’s 
principle, in which a roller of a few inches diameter, 
built up of fibres of jute in the manner of a brush, but 
so compressed as more nearly to resemble timber or 

asteboard, is slowly rotated on the front of a hopper, 
into which the uncleaned cotton is thrown, where it 
rests upon a wire grating sloped towards the roller, 
but not quite reaching thereto. In front of the mass 
of uncleaned cotton a long horizontal blade reciprocates 
against the horizontal jute roller, an opening being 
made in front ofthe roller to permit this action to take 
place. The fibres of cotton are caught between the 
vibratory blade and the slowly rotating roller, and as 
the blade descends the fibres are pulled away from the 
central seed, which, when denuded of the enveloping 
fibre, is small enough to fall through the narrow open- 
ing formed by the grating not being brought quite up 
to the roller and blade. ‘The seeds thus collect in the 
lower part of the hopper, from whence they are easily 
removable. This gin is more suitable for cotton of 
short or tender staple than the saw gin of Whitney, 
and is obtaining wide introduction in India and else- 
where. One of the gins exhibited is a small one, to 
be worked by hand, and the other two are to be 
worked by power. There are minute diferences in 
some of the details, to render them more specially 
suited for particular staples. 

The scutching-machine shown by this firm is in all 
essential features the same as was exhibited by them 
in London in 1862. The cotton is spread upon an 
endless web of latis or willows, by which it is carried 
forward to be subjected to the action of the seutcher, 
which is a revolving beater with three arms, which, 
revolving near a series of parallel blades set circled to 
the radius of rotation, the cotton fibre is teased out, 
and the dirt is knocked out of it to some extent, and 
falls in slits left between the parallel blades. After 
being thus beat and the fibres scattered, the cotton is 
collected upon a wire gauze drum, within which a 
partial exhaustion is maintained by means of a re- 
volving fan, and by this expedient the cotton is well 
filtered from its dust, which is carried through a suit- 
able pipe to the outside of the building. ‘The cotton 
is doffed off the wire gauze drum in a form to fit it 
with most convenience to undergo the subsequent pro- 
cesses. The main bearings of the machine are fitted 
with self-acting lubricators, in which the oil is con- 
tained in a reservoir beneath the bearing, to which it 
is continually raised by being dipped into by a central 
washer revolving with the bearing. 

The same makers exhibit two carding-engines, one 
with circular carding cylinders arranged round a central 
drum, and the other with an endless chain of narrow 
cards arranged to travel partly round a central drum, 
returning with the faces of the cards pointing upwards. 
The former engine does the most work. ‘The latter, 
which is known as the engine with self-stripping flats, 
is best suited for the more delicate kinds of cotton. 

In some of the carding-engines the cards are sharp- 
ened by means of a rotating emery roller the whole 
length of the carding rollers, but in other cases a small 
roller a few inches thick is made to run to and fro upon 
a transverse shaft by a motion known as Horsfall’s 
traversing motion, and which consists substantially of 
aright and left hand screw traced on the same shaft 
and fitted with two nuts, one of which is put into gear 
when the roller reaches one end of the shaft, and the 
other when it reaches the other end of the shaft. It 
is found that this narrow traversing roller sharpens 
the cards more rapidly and more accurately than a long 
emery cylinder reaching across the machine. In some 
cases the cards are sharpened as they rotate on the 
engine. In other cases they are withdrawn, and the 
sharpening performed in a separate room, whereby dust 
is better avoided. 

Tue combing-machine of these makers is an Ame- 
rican invention of which they have acquired the patent 
right, and it is the first machine of the kind, or one of 
the first, which they have made. In this machine the 
lap or sheet of cotton, as it proceeds onwards, is at 
intervals caught by a great clip like a letter-clip ex- 
tending across the machine, and while the longer 
fibres are thus held fast the shorter ones are combed 
out of them by acomb. ‘The fibres thus assorted are 
deposited upon the peripheries of slowly revolving 
brush-drums ay em | revolving cards, and from 
whence they are dogged off in the usual manner, de« 
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livering two streams of cotton at different parts of the 
machine, the one with long staple and the other with 
short. ‘This machine is very compact, and appears to 
fulfil its functions in an efficient manner. 

The drawing-frame of these makers is of the usual 
construction, but is fitted with short endless webs of 
flannel above the drawing-rollers to clear away any 
fluff which might else collect upon the upper rollers. 
The rollers are pressed together by weights, and an 
eccentric is applied to take off the pressing pressure 
caused by these weights when the machine stops, 
which might else cause the leather surfaces of the 
rollers to be slightly indented where they remain in 
contact, whereby irregularity in the action of the 
rollers would be produced. The slubbing or inter- 
mediate frame and the roving-frame are of the usual 
construction, and are fitted with hand motion, whereby 
the attendant can regulate the winding of the cop. 
Two spinning-frames are shown. One is spinning 
32 English cotton, and the other is spinning wool. 
One is driven by a pulley having its axis at right 
angles to the line of spindles, the other by a pulley 
having its axis parallel to the line of spindles. In both 
machines the framework is put together so that all the 
parts cohere, so that local sinkings may be as far as 
possible avoided even if the floor of the mill should 
not be firm. A throstle-frame on the American plan 
is shown, in which the common flyer is dispensed 
with, and is replaced by a ring and follower. This 
species of frame is now coming into extended use, and 
it produces more yarn with the same number of 
spindles, as it enables the spindles to be driven much 
faster. But the twist is not so regular as in the yarns 
produced by the common plan. A loom is shown in 
action producing dapple woollen cloth, aud the 
shuttle, which runs on rollers, travels at a good 
speed, and a good quality of cloth is woven. Two 
widths of narrow cloth are woven in one breadth, the 
reeds being 106 inches wide. ‘The loom is fitted with 
a self-regulating brake for keeping a uniform strain on 
the threads of the warp, and with a contrivance 
whereby the action of the loom may be reversed and 
the cloth unwoven in the event of bad work without 
the necessity of removing the shuttle. This loom has 
three shuttle-boxes on each side, and can therefore 
work with five different colours of weft, one spare box 
being of course necessary to enable each shuttle to be 
replenished in its turn without stopping the machine. 
It need not be added that Messrs. Platt make a very 
favourable impression by the machinery they display, 
which is in all cases constructed on sound mecha- 
nical principles, is marked by careful and accurate 
workmen, and exhibits the best resources of ingenuity 
in this particular department so far as they have ap- 
proved themselves to be practically superior to the ar- 
rangements heretofore in use. 


LIGHTHOUSE LANTERNS. 

In the Paris Exhibition the visitor will find two distinct 
practices in the construction of lighthouse pet g an 
being English and the other Continental. * he present Con- 
tinental system for lantern construction is that which used 
formerly to be adopted in this country, but which has now been 
abandoned in favour of a new and improved plan; so that, in 
this respect, whilst we have been advancing, our neighbours— 
for the French are, we may say, the only constructors of light- 
house apparatus besides the English—have been content to re- 
main in statu quo. ‘The French method of constructing light- 
house lanterns is by arrapging rectangular panes of glass in 
three horizontal rows, the framework being constructed of 
vertical and horizontal bars, the focal plane of the light passing 
through the middle of the centre row of glazing; and similarly 
the frame of the apparatus is formed with vertical and bori- 
zontal lines, The ‘Trinity Board — on the other hand, is 
to construct the lantern with an oblique framework throughout, 
dividing it into a number of equal-sized lozenge-shaped panes, 
each alternate pane in the top and bottom row being of course 
triangular; whilst the frame of the lamp is of a twofold form, 
the upper and lower reflectors being held in vertical and hori- 
zontal frames, whilst the central portion is made with oblique 
bars, sloping all in the same direction, which connect the upper 
with the lower horizontal bands. Inside the apparatus, how- 
ever, there are diagonal stays sloping in the opposite direction 
which connect the top of one oblique frame-bar-with the bottom 
of the next one, and give considerable rigidity to the whole 
framework. The slope given to the oblique bars of the frame 
of the apparatus is greater than the inclination of the frame of 
the lantern, which incline 224 degrees in plan, so that at no 
time do they coincide or come into a line with one another ; 
but the frame-bars of.the lantern will be found to cut the 
frame of the apparatus in four points. In order to avoid the 
defects of the old system, Mr. Stevenson, engineer to the 
Northern Lighthouse Commissioners, invented a plan of tri- 
angular frames constructed in gun-metal, which is still the plan 
generally adopted in the northern lights; and subsequently Mr. 
Douglas, of the Trinity House, introduced a modification of Mr. 
Stevenson’s plan, wherein he introduced the lozenge-shaped 
panes above referred to, and constructed his lantern-frames of 
welding steel. f : 

The accompanying sketch illustrates a third form of lantern 





which has been placed on the summit of the English temporary 
lighthouse in the park of the Paris Exhibition, for which pur- 
pose it has been expressly designed by Mr. D. M. Henderson, 
engineer to Messrs. Chance Brothers, of Birmingham, who 
kindly furnished us with a tracing from his working drawings. 
This is the first lantern that bas ever been constructed on Mr. 
Henderson's principle. The object desired to be obtained by it 
is, of course, to produce a lantern that shall offer the least 
possible amount of obscuration, and there appear to be many 
eye in this lantern caleulated to give satisfactory results. 
‘he shape of its framework absolutely coincides with the frame- 
work of the apparatus. The central panels of the lantern 
being inclined, and consequently weak, six diagonal stays are 
introduced in order to compensate for that defect and to stiffen 
the frame; only four of which, however, come within the plane 
of the light so as to obstruct it, the remaining two being placed 
opposite to the dioptric reflector. 
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The first-order Jantern on the French iron lighthouse, and the 
third-order lantern on the temporary English structure in the 
Exhibition park, are constructed with iron frames; but the 
first-order lantern exhibited by the Trinity House Corporation 
within the Exhibition building is constructed with frames of 
welding steel obtained from Prussia, from the manufactory of 
Messrs. Hoerde, Heintsman, and Rochussen. This lantern is 
constructed with a single zinc roof, but the best practice is to 
make double roofs of copper sheets, breaking joint with one 
another, and with an air space between them so as to keep down 
the temperature of the light-room in sultry weather; another 
advantage of double roofs being that, in case of a leak in the 
upper one, there is no fear of the drippings falling on the lens 
and discolouring it. 

In the foregoing remarks, we have been alluding to fixed 
lights only; but, in the case of revolving lights, it is advisable 
to give a somewhat different form to the framework of the 
lanterns to suit the varying circumstances of the case. 

















ON WATER-TUBE BOILERS. 
By V. Penprep, C.E.* 

In the following paper the author proposes to consider the 
general principles to be observed in the construction of that class 
of steam generators in which the water is for the most part con- 
tained in tubes of very moderate diameter, around and outside 
which circulate the heated products of combustion on their way 
to the chimney; to give some reasons for the belief which has 
been and is held by many engineers that water-tube or tubulous 
boilers, when well constructed and designed, are the best gene- 
rators that can be made, and to describe a few steam-generators 
which may serve to illustrate the best practical results which 
have been obtained in this department of constructive engineer- 
ing. Allusion will be made incidentally to the history of water- 
tube boilers, but so many have been invented from time to time 
that it would be useless to attempt to particularise them all, 
while it might appear invidious to pass over any; indeed so few 
have been successtul in even the most qualified sense of the 
term, and so great is the family resemblance between them, that 
= a history would possess little interest and still less practical 
utility. 

So great are the improvements which steam-generating appa- 
ratus has undergone during the last half-century, that it may 
appear at first sight that there is really nothing further to be 
desired; and judging from the failure which has hitherto 
attended the greater number of attempts to depart from recog- 
nised types, such as Cornish, double-flued, and locomotive 
boilers, nothing in the way of improvement is to be had. The 
author believes, however, that we have reached nothing like 
finality in the construction of apparatus for making steam; and 
it would be easy to show that water-tube boilers have usually 
failed, either because they were badly designed or improperly 
ve to work, or because their makers lacked the peculiar quali- 
ications which are essential to commercial success—the true 
test, after all, of the value of an invention. A careful examina- 
tion of the best modern practice as represented by the systems 
under which steam is generated in our manufactories, our 
steamships, and on our railways, supplemented by a careful 
comparison between the results obtained under ordinary circum- 
stances and those realised by careful scientific experiments, will 
show that there is still great room for improvement in the con- 
struction of steam boilers, so far as regards the power of 
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obtaining a high economical result from the combustion of fuel ; 
while the continued recurrence of explosions more or less de- 
structive to life and property testifies powerfully to the truth of 
the statement that all the received forms of boiler and methods 
of construction are unsafe—the very best workmanship ana 
material fuiling to provide perfect security. The importance of 
these facts is fully recognised by many engineers. It is very 
unlikely that any fire-tube boiler can be much if at all improved, 
and the water-tube boiler begins, as a consequence, to receive 
some of that attention which it really deserves; and the subject 
is, therefore, one which the writer believes is eminently suitable 
for discussion by the Society of Engineers. 

Before entering upon the detailed description of any water-tube 
boiler, it will be well to consider the principles which should 
guide us in designing apparatus intended for the generation of 
steam. We must first determine exactly what it is we want to 
do, and, this settled, how it can be done best; how we actually 
propose tu do it, and how far our proposed arrangements are the 
best. In order to make steam we have only to boil water, and, 
therefore, speaking at large, when we wish to miuke steam we 
have only to place water in a vessel and heat it, and the thing 
is done. But the trained engineer knows that the formation of 
steam stands at one end of a succession of events of the most 
important and interesting character, commencing in limine with 
the oxidation of fuel, and he further knows that the relations 
which those events bear to each other are so complex, the forces 
of nature called into play at once so powerful and so subile, that 
the generation of steam, whether in a test tube over a spirit 
lamp or in the boilers of a mail steamer, presents for his con- 
sideration some of the most interesting problems which can be 
brought before him. The comprehension of the phenomena of 
the combustion of fuel, the liberation and absorption of heat, 
the laws of radiation, conduction, convexion, &c., is absolutely 
essential to the preparation of a good design for a steain boiler 
of any kind ; and the author proposes to show that the water-tube 
boiler, better than any other, can be made to comply with laws 
the rigid observance of which can alone secure a maximum 
economic efficiency without the sacrifice of potential efficiency. 

The process by which power is obtained in practice from the 
combustion of fuel may be divided into two distinct departments, 
which, although habitually and very intimately connected in the 
minds of men familiar with steam machinery, really have but 
a remote and arbitrary connexion with each other. The first 
embraces all that concerns the manufacture of steam ; under the 
second is included all that concerns the use of steam after it is 
made—a subject with which this paper has nothing whatever to 
do. The manufacture of steam—by which it is wished to ex- 
press not only the phenomena going on within the boiler, but 
those manifested outside, in its furnaces and flues as well—may 
be again divided into two departments, under the first of which 
rank all the phenomena connected with the production of heat 
by combustion, and under the second those connected with the 
conduction of heat by metals, its transmission by gases, and its 
absorption by water and steam. With the first of these sub- 
sidiary heads this paper has very little to do; the questions con- 
nected with combustion alone would deserve a paper to thein- 
selves, and have already been fully discussed before this socie'y, 
In so far as combustion is influenced or affected by a particulir 
form of boiler or system of generating steam, its theory and 
practice will be touched upon—that is all. ‘Ihe phenomena of 
the absorption, &c., of heat, and the influence exerted by their 
laws on the form which should be imparted to a steam boiler, 
claim much more attention at present, as being intimately con- 
nected with the matter in hand. 

The idea of using small tubes as steam-generators is very old, 
and in all probability took its origin from the tact that it was 
quite impossible to obtain in the infancy of the steam-engine 
vessels of much individual capacity which would be strong 
enough to withstand high-pressure steam. ‘The first steam- 
engine ever made which performed useful work was Captain 
Savery’s, and it was unquestionably actuated by high-pressure 
steam. Savery, indeed, burst his boilers so frequently that his 
invention was disgraced. After him came Newcomen, then 
Smeaton, and finally Watt—all three opostles of low-pressure. 
But there were not wanting men living in the latter half of the 
last and the beginning of the present century who advocated 
high | oven quite as energetically. It was vain to urge the 
use of high steam without explaining the means by which it was 
to be generated. The most eminent of the representatives of 
the high-pressure system were Oliver Evans, in America, and 
Woolfe, Perkins, and Trevithick, in this country. Woolfe, Evans, 
and Perkins all produced ingeniously constructed boilers, in 
which the water was enclosed in small tubes, and heated from 
the outside. After them came James, Handcock, Gurney, Dance, 
Ogle, &c., and, in short, nearly every one who has attempted to 
run steam omnibuses on common roads. It is impossible to 
examine drawings of these steam-carriages without perceiving 
that the heating surface allowed was usually so small, and the 
general capacity of the boilers so insignificant for the work they 
were expected to perforin, that only disappointment could result 
from their use. it is not to be argued, however, from this fact 
that the principles of boiler-construction were wholly misunder- 
stood. On the contrary, the subject was fairly enough com- 
prehended by Evans and several others, and the explanation of 
the bad proportions of the road-locomotive boilers can easily be 
found in the desire to keep down size and weight displayed by 
their contrivers. Among all those who laboured to produce a 
good water-tube boiler, the author is at a loss to single out one 
who undertook the task with a more thorough appreciation of the 
difficulties which lay in his way, and displayed more ingenuity 
in the attempt to overcome them, than Dr. Ernst Alvan, a 
mechanical engineer residing at Plau, in Saxony. There isa 
remarkable dearth of literature concerning boilers, and Dr. Alban 
is one of the few who have written treatises on the subject. He 
has so fully pointed out the qualifications which a good boiler 
should possess that this treatise, although penned more than 
twenty years ago, may still be read with profit, embodying, as it 
does, the results of a life-long experience in dealing with steam 
of pressures varying from 100 lb. to 1000 lb. per square inch ; 
and the writer feels that in that which immediately follows he 
has hardly been able to add a single new remark to, or strike out 
one rendered obsolete by the progress of science from Dr, Alban’s 
chapter on boilers for high-pressure engines. 
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Water-tube boilers may be divided into distinct classes, the 
characteristics of which will be defined presently. Before com- 
ing to their particular consideration it will be well to lay down 
the conditions which must be complied with in any design 
claiming to be considered good. Alban lays down the following 
rules: “1st, the tubes must be placed in such a position in the 
furnace that the flame may act upon them in the most favour- 
able manner, and that the beat may be absorhed as completely 
as possible; 2nd, they must have such a roportion between 
their length and diameter, that neither ebullition in them may 
become too violent, and the water be thereby ejected from them, 
nor that they be warped and crookened by the heat; 8rd, they 
must properly convey away all the generated steam and be 
regularly supplied with water; 4th, they must be so deep under 
the general level of the water in the boiler that some consider- 
able sinking of the water level may take place without leaving 
any of them empty; Sth, they must be so connected together 
that not destructive expansion may be allowed to take place, and 
that all may be easily cleansed of deposit.” Dr. Alban adds 
another condition very difficult of fulfilment, which, however, 
is given here, although the author does not wish to endorse it in 
the fullest sense: “6th, the tubes must be connected to the 
main part of the boiler in such a manner that in case of a rup- 
ture occurring in one of them, the whole content of water and 
steam may not be able to rush out and discharge itself saddenly 
and dangerously.” It is believed that although this object can 
easily be attained to a great extent, its full realisation can onl 
be had by running the risk of suffering the communication wit 
the tubes to be altogether stopped up. 

As the foregoing rules ont no oue can for one moment dis- 
pute their soundness, and it will be generally admitted than an 
generator, in the construction of which they were fully observed, 
should prove thoroughly excellent, ebullition would proceed 

ntly, therefore 7 steam would be supplied to the engine; the 

low of water would be regular, therefore overheating would be 
impossible; the heat would be absorbed completely, therefore 
none would be wasted. Let us now proceed to consider in what 
manner those rules may be best applied in practice.* The first 
point for consideration 1s the disposition of the tubes with regard 
to the furnace. Until this is settled, it is not easy to determine 
the number which should be adopted for a given power, or their 
diameter or length. 

In approaching this branch of the subject it is well to bear in 
mind that each tube should be regarded as a little boiler, 
distinct and complete in itself, within which there must be 
perforce a steam space as well as a water space, and that all 
these little boilers require to be connected into one system; and 
as it would not be convenient for the engine to draw directly by 
a distinct steam pipe from each tube, they must all deliver 
their contributions of steam into a reservoir common to them 
all; and as it would be equally inconvenient to supply each 
with water by a distinct feed pump, they must all draw their 
feed water from a common reservoir or source of supply. 

There are but three positions which the tubes of a water-tube 
boiler can assume: they may be horizontal, vertical, or 
inclined. Ali these have been adopted. It remains to be 
decided which is the best, and this point will be determined 
mainly by two considerations. The first is “ that the flame or 
“the heated products of combustion may be made to act on the 
“tube in the most favourable manner;” the second is the 
system of circulation adopted; and these two questions are 
intimately connected, in so far as it happens that the means 
employed to secure circulation may render it impossible to 
obtain the full heating value from the flame; while, on the 
other hand, many boilers in which the tubes are arranged in the 
best possible manner for taking up the heat have failed because 
the means of obtaining an efficient circulation within the boiler 
have not received due attention. As these two questions are 
the most important of all the problems connected not only with 
tubulous boilers but with boilers in general, they will be con- 
sidered at some length, and, for convenience, as distinctly as 
is compatible with the intimate connexion which exists between 
them. 

When water is heated as in a steam generator, a plate of 
metal invariably intervenes between the gases from which heat 
is tobe abstracted and the water which is meant to absorb it. 
Through this metal the heat must pass by conduction, and a 
little examination will show that the process of imparting 
caloric to body of water may be divided into three distinct 
operations ; the first is the communication of heat to the outer 
surface of the plate, the second is the conveyance of heat 
through the plate, and the third is the absorption of heat from 
the inner side of the plate by the water or steam in contact 
with it. 

In considering these questions the author proposes to avoid 
theory as much as possible. He will not hypothecate a 
laboratory experiment, but knowing that his hearers are too 
well versed in science to require elementary information, he will 
draw a comparison between what takes place in any ordinary 
Cornish boiler and in a water-tube boiler. 

In the Cornish boiler we find that the flame traverses the flues 
in a line parallel to the plate, which is practically the worst pos- 
sible direction flame could take. It may be laid down as an 
axiom that the plate to be heated should always be placed at 
right angles to the current of flame, and the direction of the 
water current should, without being actually parallel with the 
plate, still depart from it ata very siight angle. Thus, let A, B, 
be two plates, the one vertical, the other horizontal, then the best 
direction for the flame currents will be either in the direction C 
or C!, while, for reasons to be afterwards explained, the water 
currents should move in the direction E, E'. In considering the 
uestions connected with the influence of direction as referred to 
the plate on the efficiency of the flame current, it may be ob- 
served that the question has not received the full attention it 
really deserves from English writers, if, perhaps, we except the 
late Mr. Wye Williams, who, a short time before his death, pub - 
lished a — on the value of tube-plate surface, which 

contained sume truths and a great deal of theory and false 
reasoning not justified by experiment. The best authority, as 





* Arrived at this point the writer can no longer accept Dr. Alban 
as the best guide. The method in which he carried out his view is 
illustrated in the diagrams, and will be referred to more particu- 
larly hereafter, 





far as the author is aware, on the subject is M. Peclet, a French 
savant, whose talents have obtained for him a very considerable 
reputation. His remarks on the action of flame in the flue of a 
boiler are so pertinent that they are reproduced nearly as they 
stand. 

“ Speaking now of the heating of liquids by a gas, as, for ex- 
ampie, in the case of a steam-boiler, and of that portion which 
does not receive the direct rays of heat radiated from the fuel on 
the grate,” that is to say, in the flues, “the quantity of heat 
which traverses the plate is invariably determind by the differ- 
ence in temperature on its opposite sides; the absorbing and 
emissive powers of the two surfaces of the plate, and above all 
by the movements of the sheets (lames) of gas which are in con- 
tact with the metal. It will be found in all cases that the rapid 
renewal of layers pwr of liquid or gas which touch the sur- 
faces of the metal plate has a very great influence upon the 
transmission of heat, but this circumstance is much more im- 
portant in the case of gases than in the case of liquids. We 
should therefore endeavour to obtain that arrangement of the 
apparatus which is most favourable to this rapid renewal.” 
After referring to the propriety of providing an artificial gas 
circulation, M. Peclet continues:—“ Considering, for example, 
that the products of combustion escape at a high temperature 
into a circular flue surrounded with water which we wish to 
heat, the sheets of gas which are in contact with the plate are 
cooled down with great rapidity. But, all the little elementary 
currents having a direction parallel with the axis of the flue, the 
sheets of gas change places very slowly; because the only cause 
for change lies in the acquisition of density which results from 
cooling ; but this change of temperature only takes place in the 
upper portion of the flue, and it tends to produce displacement 
with but a slow speed. It follows, therefore, that if the section of 
a flue be very considerable, and the speed at which the gases move 
through it be high, the greater part of the central veins will not 
come in contact with the surface of the plate, and they will 
therefore preserve their original temperature.* M. Peclet then 
proceeds to suggest the use of small paddle-wheels placed in the 
flue, and caused to rotate by the current, much like a smoke- 
jack. These by their rotation would break up the current and 

roject the products of combustion against the sides of the flue. 
It is unnecessary to consider this scheme at length, it would 
probably answer its purpose, but the same object can be more 
effectually carried out by other means. 

In order to illustrate M. Peclet’s reasoning, the diagram, 
Fig. , has been prepared. In it the top plate of the flue of a 
Cornish boiler is represented by the black horizontal line; 
against this are seen a number of circles representing atoms of 
gas. At first these are of a brilliant red, denoting high tempe- 
rature; as they move along the flue, however, they cool down, 
and, sinking, give place to others: but the difference in density 
is small, and, consequently, the tendency to sink; so that they 
are carried nearly to the end of the flue before they can get 
fairly away from the plate; and it is highly probable, if not 
certain, that they are supported and buoyed up by the rapid 
motion of the current on which they partially float, much on the 
same principle that a stone is supported for a time when thrown 
into acurrent. There can be no doubt but that, in the single- 
flued Cornish boiler especially, the central portion of the great 
body of heated gas moving from the furnace reaches the end of 
the boiler without any sensible reduction of temperature, but, 
being broken up and mixed by the angles or bends diverting it 
into the side flues, the gases then give up much heat which, but 
for the breaking up of the column, would escape into the 
chimney. 

M. Peclet’s reasoning explains very clearly how it is that 
flame operates to a great disadvantage when traversing a hori- 
zontal fiue in a direction parallel with its axis. When we come 
to deal with vertical flues, the case is much worse. In the dia- 
grain it will be seen that the balls ascend along tha plate until 
they lose their heat, and, as specific gravity cannot affect their 
position, they continue to remain in contact with the plate long 
after they are cooled, the central portion of the column of 
heated air not coming in contact with the sides of the flue at 
all.t 

Let us now compare this with the action of a current of 
heated gas impinging on a plate at right angles to its surface, a 
construction which may be easily secured in all water-tube 
boilers, though it is incompatible with the Cornish boiler. Here 
each portion of the gas is driven away the moment it is cooled 
by the next succeeding portion, or before it is cooled if the 
velocity of the current is high. No one set of particles, or, in 
other words, sheets of gas, can remain in contact with the sur- 
face of the plate to the exclusion of another and hotter set, and 
therefore the heat of the current must be abstracted as fully as 
possible. In diagram, Fig. , we have the action of the gas 
atoms illustrated. For convenience they are represented as balls 
dropping from a height on a succession of plates, but it is of 
course obvious that were the diagram turned upside down or on 
its side the action would not be affected. The balls scattering, 
so to speak, over the plates, part with their heat; those which 
have not the opportunity of giving it up completely to the sur- 
face with which they first come in contact, yield up to the next 
or to some succeeding plate, until the whole is absorbed. It 
will be shown presently how this principle, theoretically and 
practically the best on which heating surface can be arranged, 
may be carried out in practice. It is well to remark here that 
not only is a direct advantage to be gained by the additional 
surface obtained by multiplying the number of plates exposed 
to the action of the current, but that any expedient which tends 
to mix the volume of gas and to render its temperature uniform 
throughout, must be useful, because such a mixture renders it 
impossible that any one portion of the products of combustion 
should fall to the temperature of the heated water, while other 
portions retain a higher temperature. That portion which is 
cooled by coming in contact with the plate is heated again by 
being mixed with others of a higher temperature, and is there. 





* Traité de la Chaleur, tome premier, pp. 392 et seq. 

+ Boilers with small vertical fire-tubes have proved tolerably 
efficient, but this is solely in consequence of the fine division of 
the products of combustion effected by passing them through very 
small tubes. The efficiency of not only vertical but horizontal 
fire tube boilers would be much less than it is, were it not that a 
certain whirling motion probably takes place within the tubes, 
which tends to bring fresh portions of gas against the metal. 





fore in a condition once more to act on the surfaces with an 
efficiency, less indeed than that which it originally . 
but much greater than it would have displayed had it remained 
in the thermal condition in which it first left the plate. On 
this point it may be well to quote the words of gentlemen well 
known for the success which has attended their efforts to im- 
i the ordinary double and single flued Cornish boiler. 

essrs. Galloway, of Manchester, writing to the author on the 
increased evaporative efficiency which follows on the application 
of their tubes to existing boilers, say :—‘ From all the informa- 
tion we can obtain the saving effected by their introduction into 
existing bo saps boilers is about 20 per cent., and into boilers 
over puddling and other iron furnaces, where a more intense 
and greater body of flame passes through the flues, the increase 
of generative power is about 35 to 40 per cent.; the reason of 
this increase we attribute partially of course to the amount of 
heating surface contained in the tubes, which is of the best 
quality, as the flame strikes against and laps fairly round the 
tubes in passing, but more especially to the fact that the flame 
being split up by each individual tube is thrown against both 
the contiguous tubes and the sides of the main flue, instead of 
being allowed to glide direct through the flue with one portion 
of the flame only in contact with the heating surface, and the 
most intense body of heat rushing through to the far end of 
the boiler undisturbed and unused, forming a sort of cone from 
which little or no benefit is derived. Our idea of the practical 
value of the tubes as distributors of the heat may be perhaps 
exemplified more fully if we imagine instead of a water-tube 
merely a fire-clay, or some other block of the same form, and 
pre | in the same position as a tube, and the effect of this 
would be that, although no increase of heating surface would 
be obtained, the boiler would be considerably improved in eva- 
porative efficiency.”* 

The importance of, as far as possible, breaking up the body of 
heated gas, and compelling every portion of it to come succes- 
sively into contact with the surface to be he heated, will be 
rendered yet more apparent by a consideration of the great 
speed at which the escaping gases travel, and the short time 
during which they act on the plate. To illustrate this we may 
take the case of a Cornish boiler with a 3 ft. 10 in. flue and 20 
square feet of grate area. Such a boiler, worked with a good 
draught, would burn about 250 lb. of coal per hour. ‘The 
quantity of air chemically necessary for complete combustion is 
about 12 1b. per pound of fuel. Mr. Williams has shown that 
about twice this quantity is necessary in practice to secure 
sufficient dilution of the gases to ensure their combustion and 
the absence of smoke; therefore to properly burn 250 lb. of coal 
6000 lb. of air must pass per hour through the central flue. 
The products of combustion have such a temperature on enter- 
ing the flue that the volume is increased threefold that due to 
the ordinary temperature; and it may be assumed that each 
241b. of air will occupy, at the very least, 1000 cubic feet, 
therefore the whole volume cannot be less than 240,000 cubic 
feet per hour, and dividing this by 114, the sectional area of the 
flue, we find the velocity to be 21,739, or say, in round nuinbers, 
22,000 ft. per hour, 366 ft. per minute, or over 6 ft. per second. 
The length of the flue in such a boiler as that under considera- 
tion would be, deducting the grate, about 24ft. at most 
Therefore it follows that the whole time allowed for the absorp- 
tion of heat from a column of gas nearly 4 ft. in diameter, and 
occupying a space of nearly 240 cubic feet, would be but four 
seconds. The side flues would, taken together, measure 60 ft. 
more, but including them we find that the whole time which 
elapses from the moment a foot of heated air is introduced into 
the main flue until it leaves the boiler for ever cannot exceed 
twenty-five seconds.t When the flues are contracted, as in lo- 
comotives, the velocity is of course much ger a ree 
from fifty to sixty miles an hour, but then the body of heated 
gas is much less. But it is quite evident that the time allowed 
for the extraction of heat must, in any case, be so small that it 
becomes of the utmost importance that the absorbing surfaces 
should be so arranged as to be as efficient as possible; and an 
examination of all the facts will tend to show that when tie 
gases are thoroughly mixed and split up, heating surface may 
be extended with nore advantage than when such mixing does not 
take place. It is well known, for example, that little or nothing is 
to be gained by increasing the length of the central flue of a 
Cornish boiler to more than three-and-a-half times the diameter 
of the external shell; the reason why will be rendered apparent 
if we bear in mind that a sheet of coal gas clings to the upper 
surface, and is incapable of imparting much more heat after the 
first few feet of the tube have been traversed. If, however, the 
sheet were broken up, then an extension of surface by an in- 
crease of length might become very valuable, as fresh portions 
of gas would be brought to bear on it. 

t may be deduced from the foregoing that, Ist, the ordinary 
Cornish and externally-fired boilers do not comply with the con- 
ditions under which products of combustion from a turnace can 
be deprived of their heat most effectually; 2nd, that boilers 
with vertical flue tubes are worse in this respect than Cornish 
or externally-fired boilers; and, 3rd, that the best arrangement 
for the tubes of a water-tube boiler, as far as concerns the ab- 
sorption of heat, is embodied by placing them horizontally over 
the furnace, the products of combustion ascending straight up, 
as in an Alban’s boiler; or vertically, the products of combus- 
tion moving horizontally, as in Howard’s boiler. ‘The worst 
arrangement would be embodied by placing vertical tubes in 
Alban’s furnace, and it may be mentioned that in one experi- 
ment made to practically test the point Dr. Alban found the 
efficency of vertical tubes to be 50 per cent. less than that of 
horizontal tubes, although the former had 50 per cent. more 
surface, the flame ascending in a line with the axis of the 
tubes. Examples will be given further on of the advantage to 
be derived from the most minute subdivisions of the gases. 





* The late Mr. C. W. Williams long and persistently advocated 
the importance of using what he termed heat-diffusers, but his 
views on this subject and the particulars of his invention are so 
well understood by engineers that the author thinks it unneces- 
sary to refer to them here more at length. Mr. Hunt, of Crewe, 
took out a patent in 1859 with much the same object. 

t+ Cornish boilers for pumping engines seldom burn anything 
like the quantity of coal per foot of grate, but when used for 
= Tiedt purposes 10 lb. and 1zlb. per foot are often 
burned. 
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Having thus disposed of the question how best to apply heat 
and, as a consequence, how to arrange the tubes, we have now 
to consider the means by which the heat is transmitted through 
the plate. Any elaborate disquisition on the laws of conduction 
would be out of place here, but the matter deserves notice, inas- 
much as many persons believe that the efficiency of boilers is 
affected a good deal by the value of the material of which they 
are made as a conductor. This theory is in a great measure 
fallacious. Inthe first place, it could — hold true if the plate 
remained clean; but as in practice sediment deposits on its 
surface inside, and soot on the outside, which are both bad con- 
ductors, the material of the plate exerts but a very secondary 
influence. Specimens of scale from the inside of a boiler work- 
ing with salt water, and of soot from an uptake, are exhibited. 
It will be seen that so long as heat had to traverse such media 
the plate could not affect the efficiency of the boiler much, if at 


all. But even if we suppose that the plate remained perfectly 


clean, it may be demonstrated that its conducting powers are of 
very secondary importance. Peclet, speaking on this point, 
says: “I have not myself made direct experiments on the sub- 
ject, but the results of practice donot permit me to doubt that 
if the nature and the thickness of the metal exerts any influence 
t must be very small, because it has long been known that 
boilers of wrought iron, copper, and cast iron, in which the 
thickness of metal differs very much, give, sensibly, similar 
results under similar circumstances. This is generally ac- 
knowledged by engineers. The reason may be thus explained. 
When the thickness of the metal is augmented its conductivity 
is diminished, but the temperature of its external surface is 
augmented in just the same proportion. This is proved 
by the fact that thick cast-iron boilers are sometimes ren- 
dered red hot, and that the changes in form which occur 
in wrought-iron boilers from overheating increase in fre- 
uency with an increase in thickness. It is believed that as 
the quantity of heat transmitted augments with the tem- 
perature of the exterior surface, the influence of the kind and 
thickness of the metal is very feeble. These statements 
are quite consistent with the results of experiments made by 
M Boutigny. He evaporated water in silver capsules of 
the same form and same dimensions outside, but of very different 
thicknesses. But he found that under similar conditions the 
evaporation was always the same whatever the thickness.* The 
author does not adduce the passage to show that thick plates 
should be used, but to confirm the opinion expressed, to the effect 
that within reasonable limits the thickness of a plate very little, 
if at all, affects the efficiency of a boiler; and it may further be 
shown that the conducting power of the plate sinks into com- 
parative insignificance as compared with the functions of absorp- 
tion and emission. It may be proved that under all circum- 


stances a thin plate will conduct heat much more rapidly than it 
can absorb it or give it up, its external resistance, to use Rankine’s 
words, being much greater than its internal resistance ; and there- 
fore it follows that the true efficiency of a boiler must be deter- 
mined mainly by the powers of absorption and emission possessed 


al 


the two surfaces of its flue and furnace-plates, und scarcely at 
by the conductivity of the metal. This fact is frequently over- 
looked, but it has been applied in practice by the introduction of 
“ heat pegs,” as they have been termed, intended to increase the 
coefficients of absorption and emission, which are, within certain 
limits, as the surface exposed. Peclet explains their action very 
clearly in nearly the following words: * If we use plates tra- 
perme ‘Ae bars, which are plunged to a greater or less depth into 
the fluids, one of which is intended to heat the other, we augment 
the surfaces in contact with the two fluids, and, as a result, the 
desired effect is produced with more facility. Moreover the 
currents are broken up by the bars, and constantly renewed by 
the motion of translation of the fluid. Let us consider, for 
example, a horizontal flue traversed by the products of com- 
bustion, and intended to heat air, or water, moving in an ex- 
ternal envelope in the opposite direction. If the plates are 
traversed by bars prolonged to a certain distance into both fluids 
the inner ends of the bars will be heated through their entire 
length, and this heat will be transmitted to the other half of the 
bar within the boiler, and will be given up to the water.” Such 
an arrangement implies the fact that all the heat absorbed by a 
large surface can be conducted by avery small area. Thus, sup- 
pose the bar or heat Peg to be 14 in. diameter and 12 in. long, 
6 in. nearly being in the flue, and 6 in. nearly in the water, then 
the total surface exposed in the flue would be about 19 in., and 
in the water the sane. 

The two surfaces of the plate may be taken as the lines of 
demarcation between the hot and cold ends of the rod, and it is 
obvious that the portion of the rod included between these lines 
would represent a diaphragm of the same thickness as the 
boiler plate, and lin. in area, yet the conducting power of the 
metal is so much greater than its absorbing or emitting power, 
that the whole of the heat which could be taken up by 19 in. of 
surface would pass readily through this diaphragm to be im- 

rted to the water at the other side. On this fact the value of 
Posting pegs really depends, and it is to be regretted that their 
use is precluded because the surfaces cannot be cleaned. 

It is unnecessary to dwell further on this branch of the sub- 
ject; enough has been said to show that the efficiency of a 
boiler will be much the same whether its plates are of iron or 
copper. 

As regards the quantity of heat actually transmitted through 
the plates, that will be determined by the relative intensities of 
the Feats on opposite sides. The greater the heat of the gas as 
compared with the water, the greater will be the heat passed in 
a given time. This may be expressed more elegantly by stating 
that when a solid body is terminated by two — faces main- 
tained at constant temperatures, but one higher than the other, 
the body will be traversed by a constant stream of heat bearing 
a certain proportion to the surface and to the difference of tem- 
perature of the two faces, and in the inverse ratio of their dis- 
tances apart. This question has been made the subject of very 
careful mathematical investigation; the author, however, con- 
siders that abstruse mathematical formulz are out of place ina 
paper which is heard, not read, and that after all they are of 
very little practical use to the boiler-maker; he will therefore 
content himself with referring those who wish to pursue the 
subject to Professor Rankine’s “ Treatise on Prime Movers,” 


* Traité de La Chaleur, tome premier. 


: ceases in consequence of the abseace of water. 





and with a single formula from that work, which is simple and 
useful. Let Q =the quantity of heat in thermal units trans- 
mitted per square foot of heating surface per hour; let T' and 
T be the temperatures outside and inside oe that is to say, 
the temperature of the water and of the products of combustion, 
and @ a constant, which, for ordinary conditions, will vary 
T 2 
between 160 and 200. Then Q = (?—TY 


a 
We have next to consider the means by which the heat trans- 
mitted to the plate is absorbed—a question of much importance 
in designing tubulous boilers, as it determines in a great degree 
the value of any system of circulation adopted, and, as a conse- 
quence of want of thorough comprehension of this subject, many 
inventors have produced boilers otherwise good which have failed 
in practice. Heat is radiated through the mass of water from 
the hot plates, but the quantity of caloric taken up by the water 
in this way must be quite insignificant. Water is an excessively 
bad conductor, and did we depend wholly on its conducting 
powers alone for carrying away heat from the plates of a boiler 
they would soon be burned out. Water really absorbs heat by 
convection; particle after particle comes in contact with the 
surface of the plate, takes up its share of caloric, and becoming 
lighter, rises, and its place is taken by others. We find, indeed, 
that the phenomena going on within a boiler much resemble 
those taking place within the flue, and already described. The 
water comes into contact with the plate, absorbs heat, and rises 
from it, just as the heated gases come in contact. with the plate, 
impart heat to it, and sink away from it. But as the difference 
betweer: the specific gravity of water before and after being in 
contact with the plates is much greater than the difference in 
the specific gravity of the gases before and after contact, the 
change takes places much more rapidly in the boiler than in the 
flue, and once ebullition commences the movement within the 
boiler becomes so energetic that it finds no parallel in the motions 
of the gases within the flue. As arule, water will absorb heat 
quite as fast as the plates can give it up, and but two points re- 
quire attention: the first is, that the steam be suffered to escape 
at once from the surface of the plates ; the second is that care be 
taken that in escaping it shall not carry the water away with it, 
and the best direction for the current of water will be that 
already shown in diagrams 1 and 2, because the flow, taking 
place in a line nearly parallel with the plate, will effectually 
sweep off ciinging steam bubbles from its surface, while a slight 
deviation from true parallelism renders it certain that fresh 
water shall be continually brought in contact with the metal. 
The condition can best be fulfilled either by adopting inclined 
tubes or conical tubes, such as those used by Messrs C. and T. 
Galloway. ‘This leads directly up to the subject of circulation. 

In the ordinary boiler containing a large quantity of water 
circulation is left very much to take care of itself, and, as a re- 
sult, we find 40 lb. steam in Cornish and marine boilers, while 
there is still cold water under their flues, and the result of this 
unequal heating is manifested by leaking joints and heavy bills 
for repairs. In water-tube boilers, however, space is so confined 
and the ebullition so general and so active that special attention 
must be paid to the means of leading away the steam and taking 
the water to the heated surfaces. ‘The least neglect in this re- 
spect will entail the total failure of the generator, and it may be 
safely said that this question of circulation has given at least as 
much trouble as any other connected with the construction of 
the water-tube boiler. The various systems of circulation which 
have been proposed, and in accordance with which tubulous 
boilers have been designed and made, may be divided into four 
clesses: Ist, boilers with natural circulation, aided by special 
devices; 2nd, boilers with forced circulation effected by pumps, 
currents of steam, &c.; 3rd, boilers with natural circulation 
due to gravity unaided by any device; and, lastly, boilers in 
which the circulation is effected by suffering steam to accumulate 
in a particular locality until it acquires sufficient force and 
volume to expel the water from the tube, which is, of course, 
immediately filled up again the moment the production of steam 
Under the first 
head may be ranked Martin’s water-tube boilers, as used in the 
States, and Galloway’s boilers ; under the second, Alban’s boilers, 
and those of Mr. Howard, of Bedford, and Mr. Field; under the 
third head boilers, the general construction of which is similar 
to that patented a few years since by Mr. Martin Benson, with 
which it is assumed that many present are familiar; and under 
the fourth a boiler produced by a Scotch firm, which, as the 
principle is obviously utterly wrong, the author will not par- 
ticularise. 

The systems adopted in supplying feed-water and taking off 
the steam are very various; it is impossible to describe them in 
general terms, and the author, having dealt so far with a con- 
sideration of the principles on which water-tube boilers should 
be constructed, will now proceed to illustrate the application of 
those a in practice by describing a few examples of the 
water-tube boiler which appear to approach nearest to the 
standard of excellence, and at the same time present a very wide 
diversity of design both as regards system and details. These 
last each engineer will be disposed to settle for himself, and it is 
believed that a simple statement of the methods of working out 
different details adopted with success in various boilers will 
prove more valuable as guides for those who may feel disposed 
to undertake the manufacture of water-tube boilers than any 
purely theoretical disquisition on the making of joints, the thick- 
ness of bolts, the diameter of tubes, and so on, matters which 
must after all depend in some degree on the conditions under 
which the boiler is to be worked. 

In describing the examples of tubulous boilers illustrated by 
the diagrams on the wall, they will be treated in two groups. 
The true tubulous boilers, such as Alban’s and Howard's, first ; 
and, secondly, those in which the functions of an ordinary fire- 
flue are supplemented or replaced by water-tubes, as in Gallo- 
way’s and Martin’s boilers. In each case data will, as far as 
possible, be given of the results obtained in practice, for all the 
boilers illustrated have been used in practice to a greater or less 
extent, some of them, indeed, as Galloway and Martin’s, being 
very extensively employed. 

‘wo of the many boilers made by Alban were employed in 
driving the machinery of the ducal cloth factory at Plau, the 
engine being of the nominal power of 30 horses. One of these 
boilers is shown in the diagrams. It may be divided into three 
distinct portions—first, the generating tubes; secondly, the 





vessels which serve to lead the steam away from the tubes, and 
from which they are supplied with water, which are termed 
“hearts;” and, thirdly, the separators and receivers. The 
tubes are of sheet copper, and soldered, and yy in. thick and 4 in, 
in diameter, by about 6 ft. long. They have at the back end an 
opening for cleaning them, closed by a screw cover; their front 
ends are fixed upon the back plate of the heart, in a way shown 
to about full size in the detail diagram. The interior of each 
tube communicates with that of the heart by means of two 
oval openings in the back plate of the latter; the upper one 
carries away the steam, through the lower water finds access to 
the tubes, which are laid on a slight incline to facilitate the 
escape of the steam. The tudes are laid in eight tiers or rows 
one over the other, the distance between the grate and the lower 
row being about 18 in. or 20in. It must be noticed that the 
tubes are disposed so as to break joint, a very essential provision, 
as will be seen hereafter. The space between the tubes is about 
2in., measured horizontally. 

The hearts are flat stayed chambers, with cast-iron sides, 
tops, and bottoms, and wrought-iron front and back plates, 
They are about 42in. high, and something less in width. 
The tubes fit into annular groves in the back plate, which is 
fin. thick, the oval openings coming as close as possible to the 
top and bottom of each tube. These openings are Lin. by 14 in. 
The interior construction of the heart is peculiar, and of much 
importance. Division plates of strong wrought iron cross it 
nearly from side to side; they are fixed to the back plate by 
lugs and screws, and bear against the front plate. They are 
curved at the ends, as shown, and divide the heart into as man 
distinct horizontal channels as there are rows of tubes. ‘The 
use of these divisions is to guide the steam from the upper oval 
openings into the vertical channel at the right-hand side, and to 
keep it out of the way of the feed-opening that the proper water 
supply may not be interfered with, ‘The width of the vertical 
channel must be proportioned to the number of tubes in a row; 
the maker allowed Lin. for each tube. The steam passes, carry- 
ing some water with it, from the vertical channel up the pipe to 
the separator above. 

_ It remains to be seen how the circulation is effected. A pipe 
is seen at the right hand of the heart, extending nearly to the 
bottom, and opening some 3 in. above it. Through this a stream 
of water continually descends from the receiver above, turns up, 
and gradually supplies the place of that carried away by the 
steam, as well as finding its way into the tubes, through the 
lower oval openings, to supply that lost by evaporation. The 
arrows explain this more fully, and it will be easily understood 
how the steam, owing to its levity, collects against the upper 
plates of the transverse chambers, and is guided away by the 
form of the division plates, without interfering with the water in 
the lower part of the chamber or impeding the supply to the tubes. 

The steam and water pipes are secured to two horizontal 
cylindrical vessels abouf 15in. in diameter, and half as long 
again asthe tubes. They are united at the front end of the 
heart, and at the back end, by two tubes which carry the steam 
and water from the separator on the left into the receiver on 
the right. From this last the steam is drawn for the engine, 
and it will be understood that the whole effect of the arrange- 
ment is to perfectly separate the steam from the water, and to 
supply the former, dry and free from priming, to the engine. 
The boiler illustrated, taken as a whole, ies two hearts, of which 
but one is shown, and fifty-six generating tubes, and two sepa- 
rators, of which one is shown, and a single receiver, also shown, 
for the two. 

The details of construction may be briefly described. The 
back end plate of each tube is of wrought iron half an inch thick ; 
@ groove is turned in it, into which the end of the tube is brazed. 
In the centre of the plate is a hole 2 in. in diameter, surrounded 
by a sunken groove to receive a projection on the cover. ‘This 
last is oval, its long diameter being equal to that of the end 
plate. It has a projection fitting into the hole, and another 
which enters the before-mentioned groove. The two oval ears 
are perforated for screw-bolts, which are tapped, rivetted, and 
brazed into the end plate. The cover is fixed on by nuts on 
these bolts, and is made tight by a lead ring put into the groove. 
Ihe front end of the tubeis secured to the back plate of the 
heart by an arrangement shown in the diagrams. It is surround- 
ed by a wrought-iron ring 14 in. wide and 4 in. thick, brazed on, 
in order to give strength and a wide face for attachment. On 
the inner surface of the tube are rivetted two iron lugs or ears, 
set about 4 in. from the end and made with square notches at 
the back. In these lie the ends of the head of a T-shaped bolt 
about | in. in diameter, which passes through the back plate of 
the heat between the oval holes before referred to, and is screwed 
up byanut. By removing this the tube can be taken out at 
any time without disturbing the others. The front plate of the 
heart, which is removed when the boiler is cleaned, is made 
tight with a lead joint, which requires no particular description. 

he construction of the furnace will be readily understood. 
It is of brick, and lined with fire-brick. The upper part is 
covered by fire-tiles, either made square with the corners cut off, 
or otherwise arranged so as to leave openings through which the 
products of combustion escape into an upper chamber, from 
which they pass to thechimney. The tiles are required to com- 
pel the gases to diffuse themselves equally among the tubes, the 
area of the apparatus—the calorimeter, in fact—being so pro- 
portioned that unless the Products of combustion pass through 
all they cannot get away fast enough to the chimney. 

It will be found on examination that this boiler complies with 
nearly all the conditions laid down by the designer, and par- 
ticularised in an early part of this paper. The tubes are acted 
on by the flame in the best manner, and the circulation is in- 
geniously provided for. Dr. Alban states that several of these 
boilers made by him gave perfect satisfaction, working with 
pressures of 90 1b. to 150 1b. on the square inch. But he parti- 
ally admits that for lower pressures they do not answer so well, 
because the volume of stéam being much greater it cannot es- 
cape from the tubes with sufficient facility. All the arrange- 
ments are mechanical and ingenious. But the author is of 
opinion that even better results might have been obtained with 
less expense and more certainty. ‘he boiler may be regarded 
as being absolutely free from the risk of dangerous explosion. 
The consequences could in no case be worse than those of the 
collapse of a flue in a locomotive, which, as every engineer is 
aware, is a matter of but too common occurrence. 





SO ES OD ODS OU SOO SS OLS Oe «CSS 


a tli i i i dl 


\ ll oi oo a i i 


wr lc eel rl rOOrlUc rr OU! SC CUD 


_ May 10, 1867.] 


ENGINEERING. 


491 








As to the actual merits of those boilers assteam makers, there 
is but little available data, as Dr. Alban never appears to have 
carried out any accurate experiments to determine the point. 
The engine, the boiler of which has been described, cut off its 
steam at one-third of the stroke, and worked with a boiler 

re of from 901b. to 105 lb. up to thirty-four estimated 
ome wer.* 

The fuel used was a very light, poor, unpressed peat, and of 
this the consumption was 12.4 |b. per horse per hour. Its calorific 
value could not have been more than one-third that of good coal, 
so that we shall be on the safe side if we estimate the consump- 
tion at a little over 4 Ib. of coal per horse perhour. This is very 
good work for a non-condensing engine working saturated steam, 
and the author believes that it corresponds to an evaporation of 
about 9 1b. of water per pound of coal. The defects of the boiler 
lie principally in its first cost, which must be great, even if 
jron tubes are used. The circulation, too, does not appear to 
be provided for in the best manner; but, on the whole, the 
design is wortby of considerable attention, and it must not be 
forgotten that this is one of the few tubulous boilers which have 
achieved any considerable practical success. 

The next boiler claiming attention is that illustrated in the 
diagrams, and by models, all of which have been courteously 

laced at the author’s disposal by the inventor, Mr. James 
Reward, of the Britannia Works, Bedford. Before proceeding 
with its description, it may be well to premise that Mr. Howard 
draws his supply of feed water from the river Ouse, on the banks 
of which the Britannia Works are situated. This water is ex- 
cessively muddy at certain seasons, and at all times it throws down 
a great deal of deposit. The machinery of the Britannia Works is 
driven by a high and low pressure double-cylinder double-beam 
engine by Goodfellow, and formerly supplied with steam by a pair 
of boilers constructed on a principle patented by him. These 
boilers were of the Cornish type, with an internal flue disposed 
centrally in the shell, and not nearer to the bottom than the top, 
as in the ordinary Cornish boiler, the object being to avoid the 
effects on the ends of unequal contraction and expansion. In con- 
sequence of the bad quality of the feed water, these boilers were 
an endless source of trouble; they were always leaking and being 
repaired. ‘The author examined them a few weeks since on Mr. 
Howard’s wharf, and found them patched in many places, and 
comparatively worn out, although only a very few years in use. 
Mr. Howard then cast about for something better. His attention 
was called to a form of tubulous boiler well known, and he con- 
ceived the possibility of producing one for himself. That about 
to be described is the result of the labour and experiment of more 
than twelve months, and at this moment the engines at the 
Britannia Works are driven by three boilers nearly similar to 
that shown by the model on the table. 

Each boiler consists of a series of vertical tubes 4 ft. 6 in. long 
and 7 in. in diameter, of wrought iron, welded, and closed at 
the upper end by flat plates less than half an inch thick welded 
in. Round the lower ends of these tubes a heavy ring of cast 
iron with two projecting lugs is fixed, on a system largely em- 
ployed in other ways by Mr. Howard. The tube is roughened 
at the lowerend for a length of about 4 in., itis then placed in 
a mould and the metal cast about it. There results so perfect 
a union, owing to the contraction, and possibly to a certain 
amount of welding action, that the tube and the pipe are vir- 
tually renderedone. The author has seen a force of 77,000 Ib., 
or more than thirty-four tons, applied to draw off one of these 
rings without producing the slightest symptom of giving way. _ 

The tubes are disposed, as will be seen, in transverse rows in 
a flue or oven, as it may be termed, intervening between the 
furnace proper and the chimney. The lower ends of all the 
tubes in a transverse row are united by a cast-iron tube about 
10in. in diameter outside, and of considerable thickness. This 
tube is further strengthened by transverse perforated partitions, 
seen very clearly in the enlarged model. The vertical tubes are 
united to this in a way which will be better comprehended from 
the drawings and models than from any written description. It 
will be seen that on the upper side of each cast-iron tube flat 
pieces, or pedestals, if we may use the word, are cast. In each 
of these is turned an annular groove as wide as the end of the 
vertical tube is thick, say 3 in., and of considerable depth. T he 
ends of the vertical tubes project slightly beyond their cast-iron 
base rings, and this projection fits into the circular channel 
before reterred to. The end of the tube is turned off fair in the 
lathe. 

In two opposite corners of the squares or pedestals on the 
cast iron tube recesses are made, and into each of these is 
slipped a heavy gun metal tapped nut. These nuts can be 
drawn out or put in laterally, but they are held down by the 
cast iron of the pedestal which overhangs them on three sides. 
The base rings of the vertical tubes have lugs cast on them, 
which, when the tube is put in place, correspond with the gun- 
metal nuts to which they and the tube with them are secured 
by two bolts, one at each side, screw into the nuts. Before the 
tube is put in place, aring of composition, made of lead and tin, 
is dropped into the annular groove, and on this the end of the 
tube rests, and being forced down by the two bolts at opposite 
sides makes a joint tight at any pressure which the tubes can 
sustain, and yet one which may be made and broken ten times 
in the day if necessary. 0s 

Turning now to the upper ends of the tubes, it will be seen that 
a short piece of welded gas-pipe rises from each. This pipe 
serves to carry off the steam to the main steam pipe. Between 
every double row of generating tubes one steam pipe is fixed 
horizontally, and the short tubes are bent over by an easy curve 
and screwed on to the sides of these secondary steam pipes, as 
they may be termed. All the secondary pipes open into one 
large pipe running at right angles to them. On this is fixed 
the safety-valve, and to a flange at one end the steam pipe to 
the engine, or where more boilers than one are used, a branch of 
that pipe is fixed. ‘he effect of this arrangement is that the 
generating tubes are only secured at one end, and can therefore 
expand or contract as they like without imposing any strain on 
any part of the boiler. ‘Lhe steam pipes are also free to move 
as they wish, the curve in the small pipes from the generating 
tube providing sufficient elasticity to meet any demands which 
ate likely to be made on them. The cast-iron bottom mains 
can expand or contract as the please, and in any direction, In 
one word, the entire boiler constitutes a flexible system, the 

* Dr. Alban gives a list of the machinery driven, and the esti- 
mate was probably under the truth. 





relative position of the various separate members of which may 
alter through comparatively wide limits without setting up any 
injurious strain, and this the author considers an essential fea- 
tnrein any boiler which claims to be thoroughly good; nor is he 
aware that in any other boiler in use, taken as a whole, is the 
principle of providing means to minimise the strains due to ex- 
pansion and contraction so fully developed. 

It would be assumed at first sight that the generating tubes 
in Mr. Howard’s boiler are so long in proportion to their dia- 
meter that the violent ebullition going on within them must 
render special means of giving circulation absolutely indispens- 
able, yet this is not the case, as a boiler without any expedient 
of the kind has given very fair results. In order, however, to 
provide that rapid circulation which is required to sweep off 
the clinging layers of steam, which, unless removed, would pre- 
vent the absorption of heat from the sides of vertical generating 
tubes, Mr. Howard resorts to a very old expedient, first used, 
the author-believes, by James. Within each vertical generator 
is placed a tube of galvanised iron*. In his first experiment, 
this tube was cut off transversely a little below the water-line, 
the bottom rested on the bottom of the cast-iron tranverse main 
and was vandyked to provide the water free access. The water 
ascended in the annular space between the tubes, and descended 
within the inner pipe in a way too well understood to need ex- 
planation. After a boiler so fitted had been at work some time 
it was found that the generating tubes, although free from de- 
posit at the lower end, carried a good deal at the top in the form 
ofa cone. This showed some peculiarity of action in the currents, 
and the inventor then adopted a tube rising above the water- 
level and going right to the bottom—slots cut in the sides near 
the top providing for the downward return of the water, no 
matter what the level. With this the results have been highly 
satisfactory, the circulation being so violent that the sediment 
is not allowed to adhere, and the boilers being blown out from 
time to time, no further trouble is experienced at the Britannia 
Works from deposit. The manner in which the feed-water is 
introduced will be easily comprehended. Each transverse main 
has its own supply pipe. 

We have next to consider the method in which this boiler is 

heated. The furnace, it will be seen, consists first of the fire- 
chamber proper, which contains the grate, covered by a heavy 
brick arch. In front of this is the tube chamber, answering 
very much to the hearth of a puddling furnace, and under this 
last the flues are returned before going to the chimney. It is 
one of the distinguishing principles of this boiler thet no joint 
of any kind is exposed to the action of the fire or heated pro- 
ducts of combustion, at least while they retain a temperature 
much above that of the steam within the boiler. In order to 
carry out this object the tiers of vertical tubes are set as 
follows :—The transverse cast-iron mains rest on side walls, and 
a central wall which establishes a wheel draught, the mains are 
fixed rather closely together, and as soon as they are put in 
place cast-iron plates are laid between them on flanges or ribs 
cast on the sides of the mains for the purpose; on these are 
laid bricks and fire-clay to such a height as to cover the junc- 
tions of the tubes with the mains effectually; the lower half 
of the mains project into the under flues and absorb the last 
dregs of heat from the gases on their flight to the chimney. 
On the upper ends of the tubes wrought or cast iron plates are 
also laid, and these are covered with six or eight inches of sand 
to keep in the heat. By taking off the sand and removing a 
couple of plates access may always be had to the interior of the 
tube chamber. It will be remarked that the whole tube, steam 
space and all, being exposed to the heat, its upper porticn would 
be liable to rapid destruction. ‘To prevent this a provision appa- 
rently insignificant, but really very important, is introduced, in 
the shape of certain screens of fire-clay, which extend across 
the tube chamber and protect the upper portions of the tubes 
from the impact of the flame. The manner in which the flame 
acts is so clearly shown in the drawing that the author feels it 
would be but wasting time to enlarge upon the subject now. It 
remains to be seen what are the practical results which have 
been obtained with this boiler.f The author is indebted to Mr. 
Howard for the following particulars on this very important sub- 
ject:—In the first experiment one boiler was used to drive the 
engine, instead of one of the old boilers already referred to, 
which had been removed. It was at once perceived that there 
was a saving effected in fuel. A tank was then constructed, 
and from this the water was forced into the boiler by an injec- 
tor. The result showed a very fair evaporative efficiency. ‘I'he 
inventor then called in a competent engineer, and placed both 
the boilers in his hands to carry out an impartial experiment. 
The power of the engine was taken with a friction brake, and 
many trials were made, of which the following may be accepted 
as a fair sample :— 
Cornish boiler, by Goodfellow: Duration of experiment 
2h. 57 m.; coal used, 1lewt. 2 qrs.; water evaporated, 520 
gallons, say 5200 lb. =4.03 lb. of water per pound of cobble coal. 
Howard’s boiler: Duration of experiment, 4h. 24m.; con- 
sumption of fuel, 10 cwt. 2 qrs.; water evaporated, 750 gallons, 
or 7500 lb.=very nearly 6.4 1b. of water per cwt. of cobble coal. 
An experiment was then tried as to the time required to raise 
steam in each from cold water. The result was that the Cornish 
boiler used 7 cwt. of coal, and occupied 1h. 40 m.; the water- 
tube boiler 2 cwt. of coal and 20 m. 

This was deemed so satisfactory that Mr. Howard at once 
proceeded with the construction of two other boilers, into which 
he introduced certain improvements, and succeeded in reducing 
the temperature of the products of combustion from 550° or 600°, 
that measured near the base of the chimney when the Cornish 
boiler was at work, to 400°, that measured by the author at the 
end of the tube-chamber. ‘The pressure of steam was 90 lb., 
the temperature proper to which is 331°. The difference, there- 
fore, between that of the water in the boiler and of the gases was 
but 69°. The third boiler has been still further improved by 
arranging the rows of vertical tubes so that they no longer run 
in lines, but break joint, as it were. Mr. Howard informs the 
author that in recent experiments it was found that 36 seven- 
inch tubes arranged thus were as efficient as 81 five-inch tubes 


* In the boiler patented by Mr. Field internal circulating tubes 
are used, but Mr. Field's patent only specifies a trumpet-shaped 
mouth, of which he was the inventor. 

¢t The construction of the furnace is peculiarly favourable to the 
combustion of smoke, as the gases are not cooled down before 





ignition by contact with cold plates. 





arranged in lel rows, a fact which strongly corroborates Pec- 
let's views already explained, the surface being as 756 is to 1215. 

The author will not occupy time by considering further the 
results of the important trial with the Cornish and water-tube 
boilers, It will constitute 4 good subject for discussion, but he 
wishes it to be understood that the water-tube boiler tested was 
the first of the kind ever constructed, and that it was hastily 
put to work before the mortar was dry. The evaporative effi- 
ciency, again, of both the boilers tested is so very low that the 
coal (Derbyshire) must be of inferior quality. As the matter 
stands, the water-tube boiler proved in impartial hands 50 per 
cent. better than a Cornish boiler by a first-rate maker, aie 
no coy differing in set or design from that of hundreds of 
other boilers in use in the manufacturing districts. 

Alban’s and Howard’s boilers are examples of, perhaps, the 
very best that has been done in the way of producing a true 
water-tube generator with special means of self-circulation, and 
it would far exceed the limits allowed for the reading of such a 

per as this, cid the author attempt even a hasty sketch of all 
the boilers of this kind which have been proposed. Before pro- 
ceeding, however, to describe other systems of water-tube gene- 
rators, he wishes to mention a boiler, invented by Mr. Dicker- 
son, of the United States, which may be briefly described as a 
double-hearted Alban boiler, the se de being laid on such an 
incline that the water always enters at the lower ends and 
passes out rising with the steam at the other, to flow round to 
the back-water chamber and so on. This boiler has been tried in 
the United States with considerable success, and the principle is 
so admirable that, if properly worked out, the very best results 
might be expected. Unfortunately, the boiler is rather heavy 
and cumbersome for the extent of surface, and this militates 
against it; but the circulation is perfect, and the action of the 
flame on the tubes and the splitting up of the flame current 
leave nothing to be desired. ‘lhe diagram is a general sectional 
sketch of one of Mr. Dickerson’s boilers. The back and front 
plates are removable. 

We now come to boilers with forced circulation. These may 
be dismissed in a very few words, as they have not proved of any 
practical value. The general principle is embodied in a coil of 
tubes of small diameter exposed to the action of the heated pro- 
ducts from a furnace over which the coil is placed. The water 
surface is represented, of course, only by the area of the pipe, 
and, as a consequence, the steam carries the water with it from 
the upper portion of the coil. It might be supposed that water 
would then enter below, a water communication existing between 
the top and bottom of the tubes; but in practice it is found that 
the fluid does not enter in sufficient quantity. The tube boils 
dry and is burned out, and the attempt has been made to esta- 
blish a forced circulation. Benson’s boiler is, perhaps, the best 
of this kind; a full description* and illustration of it will be 
found in The Engineer for April 8th, 1859, and April 8th, 1861, 
and to this the author begs to refer those who require informa- 
tion, in addition to the following brief description: 

The boiler consists of a series of small horizontal tubes, 
disposed, as in Alban’s boiler, in a suitable-tube chamber above 
the grate. Instead of a heart or water-chamber, however, the 
tubes are united by D-shaped couplings so arranged that the 
tubes as a whole form a single coil. At the side of the tube 
chamber a vertical vessel of about 15 in. diameter and some feet 
in length is located, into the top of this the upper end of the 
coil opens—from the lower end a force-pump draws. To the 
top of the vessel or receiver is fixed the steam-pipe of the 
engine. ‘The steam and water together rush in from the coil at 
the top, the water falls in a little cataract nearly to the bottom, 
disengaging the steam, which rises by its levity. The force- 
pump draws from the receiver, and forces the water again and 
again through the tubes in a steady current. ‘The author is 
unable to speak from practical expetience of this boiler, which 
has been scarcely used in this country, but he has heard from 
those who have tried it that it invariably proved an inveterate 
primer. ‘the principle is very nice in theory, but there are 
several practical objections, some of which might be got over 
by making the tube increase in diameter as it got near the upper 
end. But the use of the pump is highly operant as when 
the engine is standing the circulation is left to take care of 
itself, unless a donkey is employed, as proposed by the inventor, 
and all such devices entail complication, which is to be avoided. 
The author is at a loss, indeed, to see what possible advantages 
such a boiler can possess over others far simpler. It is possible 
that an injector might be used instead of a pump, but it is 
doubtful whether its action would be certain, as the necessary 
amount of condensation could only be had from the feed. An 
examination of the patent specifications of the last twenty-five 
years or so will show that coil boilers have been repeatedly 
patented, but the author believes he may state with perfect 
truth that there is not a single boiler of the kind now in use 
in this country, nor is it at all probable that generators con- 
structed on this principle, or on any other depending for its effi- 
ciency on forced circulation, can prove of the least practical value. 

We now come to a class of boilers daily enjoying more favour, 
and which are at once so convenient and so efficient that, al- 
though they are, in the author's opinion, inferior in several re- 
spects to the true tubulous boiler, he is still able to assert that 
they are greatly superior to ordinary boilers. The generators 
referred to belong to the class in which, while the ordinary ex- 
ternal shell or its precise equivalent are retained, much of the 
heating surface is disposed in the form of water-tubes; of this 
class the best are Galloway’s, Field’s, and Martin's. The first 
is well known and fully illustrated in its latest and best form 
by the diagrams, which show a pair of boilers sent to the Paris 
Exhibition by Messrs. Galloway, who have kindly placed them 
at the disposal of the writer. The construction of the Field 
boiler is so well understood by every member present that the 
author will not now stop to purticularise it. ‘The author hopes 
that the inventor or his representative will supply, during the 
discussion of this paper, some account of its latest performances, 
He now proposes, first, to speak briefly of Messrs. Galloway’s 
boilers, and then to conclude a paper, already too lengthy, with 
a description of Martin’s boiler, little known or used in the 
country, and to give details of the results obtained in the course 
of a very elaborate inquiry intended to ascertain the relative 





* It is stated that the — of forced circulation in tubular 
boilers was first applied to the Cincinnati steam fire-engines by 
Mr, Benson. 
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merits of Martin’s boiler and an ordinary fire-flue boiler, both 
being fitted on board the U.S. sloop San Jancinto. 

Messrs. Galloway's boiler may be described as an ordinary 

Cornish boiler, into and across the central flue of which conical 
tubes are fixed, these tubes opening into the water space at each 
end. As first and still made, the flue was a flat oval, and con- 
sequently a greater depth of water could be carried over the top 
than is admissible with the circular flue. The tubes acted so 
effectually as stays that such a boiler as that put up at the 
Gutta-percha Works in the City-road seventeen or eighteen years 
ago are as strong with main flues 44 ft. by about 3 ft. as any 
boilers could be. The late Mr. Robert Armstrong speaking of 
these boilers, in his admirable little treatise on boilers published 
in Weale’s series, states that when working moderately the 
evaporation of one boiler was found to be very accurately one 
cubic foot of water per minute, and the consumption of coal 
was 336 1b. per hour, equivalent to rather more than 11 ]b. of 
water Mew pad ong pound of coal in regular work. It is to 
be regretted that Mr. Armstrong did not supply full particulars 
of the experiment, as the result is abnormally good. The ad- 
vantages of the Galloway tubes soon came to be recognised, and 
applications were made tothe makers to fit them to the ordinary 
circular-flued Cornish boiler. This is very easily done by making 
the taper of the tubes such that the flange at the lower end will 
pass through the hole made near the top of the flue. In some cases 
the whole flue is taken out and fitted with Galloway's tubes, in 
others the tubes are put in without removing the flue; the 
rivetting being easily effected when the tubes are placed diagon- 
ally instead of vertically. Messrs. Galloway are now fitting 
these tubes all over the kingdom, and the author has not in a 
single instance heard that they did not give perfect satisfaction. 
He may add that Messrs, Galloway inform him that they have 
now over 30,000 tubes at work, a fact which speaks well for 
their popularity. It will be seen in a moment that the heating 
surface of the Galloway tube is disposed in the best possible 
way. Not only do the tubes break up the current of flame and 
receive its impact to the best advantage, but they secure that 
precise description of circulation which the author has proposed, 
and he trusts proved, to be the best. The water moves along 
the tube, continually rising and moving away from the heating 
surface. All engineers are agreed as to the value of overhanging 
surface as compared with vertical surface; the first being the 
best because it tends to prevent the clinging of a film of steam 
to the metal, and in those tubes we have the overhanging sur- 
face; and in this respect, but in this alone, the Galloway 
tubes are better disposed than those of Mr. Howard's boiler, 
which last would, however, be bropght on a perfect equality by 
making the tubes taper upwards, say 5in. diameter at the 
bottom and 8 in. at the top, or more simply, and probably with 
as good effect, by inclining the tubes from the vertical toward 
the furnace. 

Galloway’s boiler is inferior to a true tubulous boiler, because 
it possesses a shell and contains a very large quantity of heated 
water, part of which would be converted into steam in case of 
rupture, and cause a violent explosion. But it is no worse, as 
regards this point, than the boilers now generally used through- 
out the world, and it is immeasurably superior to the Cornish 
boiler in more than one respect. The Galloway tubes act so 
efficiently as stays that no fear of a collapse of a flue need be 
entertained. The flue is rendered by their presence very much 
the strongest part of the whole boiler. Besides this, they pro- 
mote circulation and save the boiler many of those strains which 
always, when allowed to operate unchecked, terminate sooner or 
later in the destruction of both shell and flue by the deteriora- 
tion of the iron, caused by the bending and buckling of the plates 
and seams. The tubes, by promoting circulation, prevent the 
existence of a marked difference between the temperatures in 
various portions of the generator. In the Cornish boiler it is no 
uncommon thing to find cold water under the flue on Monday 
morning, after the steam has been up some time; the mixture 
of the water above the flue with that below depending a good 
deal on the currents caused by the entrance of feed-water. But 
in the Galloway tubes the water is rapidly evaporated and dis- 
placed by the rising steam, and as it rushes in from below cur- 
rents are set up throughout the whole mass, which render an 
inequality of temperature an a 

The boilers illustrated have been supplied to the order of the 
British Executive Committee of the Paris Exhibition. They do 
not require particular description. It will suffice, in the author’s 
opinion, to state that they are 24 ft. long by 6 ft 6in. in dia- 
meter, and are each equal to 46 horse power. Experience has 
demonstrated that each of these boilers will generate as much 
steam as a double-flued Cornish boiler 28 ft. by 7 ft. In every 
respect the Galloway boiler is, in the author’s opinion, the best 
Jarge-shelled boiler in use; but, as he has before stated, he con- 
siders all such boilers inferior to the true tubulous boiler, such 
as Alban’s or Howard's, principally because they are far more 
liable to dangerous explosions; and it should always be the aim 
of the engineer to produce a boiler the explosion of which shall 
not be dangerous. 

The last water-tube boiler, which the author will describe, is 
one which enjoys considerable favour with American engineers, 
It is known in the States as Martin’s patent, from the name of 
the inventor, It has been extensively used for some years—all 
the vessels of the Collins’ line were at one time fitted with it 
—and it apparently deserves the good character which it enjoys. 
In principle it bears a strong resemblance to Galloway's boiler. 
‘The author has selected for illustration a boiler fitted on board 
the American sloop, San Jancinto, the diagram being enlarged 
from a cut given in “ Experimental Researches in Steam Engi- 
neering,” by Mr. Isherwood, chief of the Naval Bureau of 
Steam, at Washington; in other words, Mr. Isherwood is 
engineer-in-chief of the entire U.S. navy. In the course of his 
proceedings it became advisable to determine the relative 
qualities of the Martin boiler, and the ordinary flre-flue boiler, 
and the experiment was carried out in the following way: The 
San Jancinto is fitted with two boilers arranged at opposite 
sides of the stokehole, and delivering into a single chimuey 
common to them both. One of these boilers is a fire-flue, and 
the other a water-tube generator. In external dimensions and 
characteristics the boilers are identical; the shell, in general 
form, is rectangular, the flat tops, sides, and ends being 
united by quadrantal arcs of 30 in. radius, while the sides are 
united to the bottom by arcs of 18 in. radius. Each boiler has 





six furnaces, 3 ft. wide and 6 ft. long, on the grates; the height 
from the bottom of the ash-pit to the crown of the furnace is 
42 in., the distance between the crown plate and the bars in 
front is 20 in., at the back 28in. A combustion chamber 19 in. 
long runs back to the hinder uptake; its shape is shown in the 
diagram ; it is 18 in. high in the lowest place, and is 8 ft. wide. 
Each combustion chamber delivers into a distinct uptake 3 ft. 
wide, 18in. long, and 5 ft. 2 in. high in the clear. Its shape in 
cross-section is shown in the diagram. From this back smoke 
connexion or uptake, in the fire-flue boiler, the tubes run above 
the furnaces in the usual way. They are of brass, 3 in. diameter 
outside and 6 ft. 11} in. long between the ,°; in. thick tubeplates, 
in which they are secured without ferrules by the expanding 
mandril, The tubes for each furnace are distributed into eight 
rows horizontally and nine rows vertically, except for the “two 
centre furnaces, which have only horizontal rows to allow for 
staying. The uptake is common to all the six furnaces, and 
requires no particular description. During the experiments a 
kind of louvre of plate iron was placed above the upper row of 
tubes in order to retain the gases in the upper rows of flues 
“ until the heat was more abstracted from them than it would be 
without its assistance, as experiment has shown the draught to 
be more rapid through the upper than through the lower tubes.” 

The water-tube boiler is shown in section through one furnace 
in the diagram. It resembled the fire-flue boiler in every re- 
spect, with the exception of the tubes and covers. It will be 
seen that instead of fire-tubes the products of combustion are 
led through a rectangular box from the back to the front uptake. 
This box corresponds in a measure to the flue of a Cornish boiler, 
and the requisite heating surface is supplied by a great number 
of vertical tubes connecting the top and bottom of the box. The 
water enters these at the bottom and rises to the top. A con- 
stant upward current exists within them, while a downward 
current exists between the tube-boxes and the back and sides of 
the boiler. In the diagram the tubes are drawn, for the sake of 
clearness, toa much larger scale than the rest of the boiler. This 
much premised, we may return to the more particular description 
of the San Jancinto’s boiler, as given by Mr. Isherwood. 

The tubes are contained in boxes 34 in. wide in the clear and 
32 in. high, and of sufficient length to allow the tubes to occupy 
a space 7 ft. long. The tubes are secured with the expanding 
mandril and without ferrules. There is one tube-box to each 
furnace, and it is made of } in. iron plates. The space between 
the furnace crown and the box averages 10 in. ‘The water spaces 
between the boxes are 4 in. wide in the clear, and between the 
end boxes and shell 7io. Each box contains 270 brass tubes, 
distributed in ten rows across and twenty-seven rows lengthwise 
of the box. Each tube is 2 in. diameter and 32 in. long clear of 
the plates; the tubes are set so as to break joint, and not in 
direct rows. That this is an important feature has already been 
pointed out. The space between the tubes is, lengthwise, 1 in., 
crosswise, 1? in. A hanging bridge was placed in front of the 
tubes to impede the velocity of draught, for the same pur as 
in the case of the fire-flue boiler. ‘The following table gives the 
comparative dimensions of the two boilers: 


Water-tube boiler, 


Fire-tube boiler.| 


Breadth of boiler 21 ft. 3in. 
Length of ditto) 

(athwartship) § 11 ft. 
Height of ditto with- 

out steam drum § 
Number of furnaces... 
Aggregate gratesur- } 

face in sq. ft. 
Number of tubes 
Exteinal diameter ... 
Length of tube “7 

) 


21 ft. 3 in. 
11 ft. 


11 ft. 3 in. 11 ft. 3 in. 
6 6 
108 108 
414 1620 
3 in. 2 in. 
tween plates... 7. = 
Heating surface of 
tubes measured 
inside for the fire- 
flue and outside i 
for the tubulous 
boiler... 
Total water-heating 
surface ... § 
Diameter of chimney 
Height of ditto... ... 


Calorimeter 


2078.92 sq. ft. 2332.64 sq. ft. 


1 | 2663.8 sq. ft. 
6 ft, 4 in. 


3295.25 sq. ft. 

6 ft. 4 in. 
51 ft. 6 in. 123 51 ft. 6 in. 

| 16.84 ft. at front and 
16.84ft. 4 |21.55ft. at back of boiler. 
Weight of boiler ...| 86,412 1b. 86,860 Ib. 
Of water in ditto 46,600 Ib. 39,200 Ib. 


The foregoing will, the author hopes, make the principal 
peculiarities of the Martin boiler perfectly clear, and will 
supply all the data necessary for arriving at a distinct estimate 
of the value of the results obtained by Mr. Isherwood, which 
the author proposes to consider. The details are given at great 
length in the second volume ef “ Experimental Researches ;” at 
a length, indeed, which renders it impossible to reproduce the 
particulars in their entirety here, and the author must perforce 
rest content with placing before his readers little more than the 
results at which Mr. Isherwood arrived. 

The evaporative efliciency of the boilers was determined 
directly by their evaporation of water at atmospheric pressure 
while the vessels lay alongside the wharf. ‘The boilers were first 
opened and thoroughly cleaned ; they were found to be perfectly 
tree from scale, as the engines were fitted with surface conden- 
sers, and they were quite tight. The chimney, or smoke-pipe, 
was divided during the experiment by a partition of sheet iron 
reaching from the bottom to such a height that the draught was 
quite independent for cach boiler. The steam escaped from the 
bilers through escape pipes 164 in. in diameter bolted on to the 
side of the stop-valve chests, from which the valves were re- 
moved ; provision was made to prevent the return of condensed 
water. 

The experiments were carried out to test the value of various 
calorimeters and rates of combustion with bvth natural and 
forced draught. ‘The author regrets that the details are too 
long to reproduce here. It is more than he can do to say all 
that might be said about the efficiency of the boilers compared 
with each other, and it is simply impossible to consider at any 














— the efficiency of each boiler as compared with itself under 
different conditions of draught, &c.; it must suffice to say that 
the way in which the coals were weighed and the water 
measured left nothing to be desired, and that the general results 
were as follows :— 

ist. With equal calorimeters the maximum rate of com- 
bustion by natural draught was less by 84 per cent. with the 
water-tube boiler than with its fellow. 

2nd. In America it is the practice to give more calorimeter 
with the water-tube than with the fire-tube boiler, and adopt- 
ing normal proportions in this respect the rate of combustion 
was greater by very nearly 3 per cent. in the water-tube boiler. 

3rd. When equality of grate surface in equal shells is dis- 
regarded and the ratio of tie heating to the grate surface made 
equal, the economic evaporative efficiency of the water-tube 
boiler exceeded that of the fire-flue boiler by 8.1 per cent. This 
result was only obtained, however, by reduciug the grate surface 
of the fire-flue boiler 22 per cent., which was tantamount to 
employing a much larger boiler. 

4th. Under the proper comparable conditions of equal grate 
surfaces in equal shells and best proportions of calorimeter, the 
economic efficiency of the water-tube boiler was better than 
that of the fire-tube boiler by 14.79 per cent. This is of 
course the true commercial estimate, as it represents the values 
to be obtained from two different boilers of the same size, 
weight, and cost. 

5th. As regards the power of producing a large quantity of 
steam in a short time it was found that with the quickest com- 
bustion to be had with a natural draught the water-tube boiler 
evaporated 12.2 per cent. more water in a given time than its 
rival. Butreducing the grate surface of the latter so as to make 
the ratio of heating surface to grate surface the same in both, 
the water-tube boiler beat the fire-flue boiler by 27.6 per cent. 

6th. The best calorizneter for both boilers was the same, 
st of the grate surface. 

7th. The water-tube boiler evaporated from the temperature 
of 212 deg. 10.853 Ib., and the fire-flue boiler 9.902 lb. of water 
per pound of anthracite coal burned. 

The author has already drawn a comparison between the 
water-tube and the Cornish boiler, and in the foregoing is given 
the result of a careful comparison between it and the ordinary 
tubular marine boiler. ‘In this, as in every instance, we find that 
the superiority of the water-tube boiler as a generator is dis- 
tinctly proved. In theory, as the author has endeavoured to 
show, the water-tube boiler is the best, because it permits 
of an arrangement of the heating surface which is incom- 
patible with any fire-flue boiler. Theory asserts that a certain 
disposition of surface, which will break up the gas currents, 
is the best. Practice proves not only that theory is right, 
but it does more. It demonstrates that no other form of 
generator save that which embodies the principle of including 
water in small tubular subdivisions can comply with the re- 
quired conditions to perfection. Regarded merely as a steam 
generator the water-tube boiler is in theory the best, and practice 
demonstrates that when properly desigued and put to work it 
can be made to succeed. But beyond all this a point arises for 
consideration of overwhelming importance. There is an increasing 
tendency on the part of engineers to use higber pressures, and 
whether from this cause or some other more occult, it is clear that, 
notwithstanding the labours of the inspection and assurance 
societies, the number of explosions is rather on the increase, and 
they are, as a rule, attended by a fearfu) destruction of life and 
property. Dr. Alban was the first to enunciate the proposition 
that nothing can prevent boilers from exploding, but that the 
engineer could easily construct them so that the explosion would 
not be dangerous. ‘This can be accomplished with the tubulous 
boiler, but with it alone. The quantity of water it contains is 
moderate, and we know that the violence of an explosion depends 
on the quantity of water within the boiler at the time, and on its 
temperature. From the nature of the communications the 
fracture of a single tube need not be attended with any serious 
consequences, as the water and steam have comparatively sinall 
orifices through which to escape. The collapse of a tube in the 
Martin boiler would be productive of no fatal consequences. 
Tubes as large as those used by Mr. Howard have given way 
repeately in Alban’s boilers without doing the least harm. 
This is a most important point in favour of the tubulous boiler, 
and what can be urged against it? Experiment daily demonstrates 
that there is no insuperable objection to the water-tube boiler, yet 
comparatively little or nothing is known ubout it by engiueers or 
boiler-makers, and although the author believes that the prin- 
ciple has a great future before it, the subject is very far indeed 
from having as yet received the attention it deserves. Water- 
tube boilers have repeatedly failed because they were complex 
and fragile, resembling delicate philosophical instruments 
rather than practical steam-generators. ‘he real bearing of 
the questions connected with the generation of steam begins to 
be better comprehended, and the author regards the already 
extended and rapidly growing employment of Galloway and 
Field tubes as a hopeful sign. Any one who visits the Paris 
Exhibition will see what Mr. Howard has accomplished, and 
those who wish to try to produce tor themseives a good steain- 
generator will find that it they only pay strict attention to the 
rules laid down vy Dr. Alban, and quoted in the early part of 
this paper, a successful result will be secured. If it is not, the 
engineer may rest assured that it is himself, not the rules which 
are at fault. 

In conclusion, the anthor wishes to observe that as no attempt 
has been made to give a history of the water-tube boiler, the 
names of many ingenious men have been left unmeutioned. 
those of his hearers, however, who have in any way entered 
into the spirit of the paper will perceive at once that the mere 
recording of names was quite foreign to its scope and purpose. 
The author has endeavonred to deal with principles, not with 
men, and he has only selected the different boilers mentioned as 
illustrating the best modern applications of those principles. 
That the paper, while lengthy, is far from being complete no 
one is more fully aware than its author. If it serves to draw 
attention to a most important and interesting subject, and to 
promote the cause of the safe and economical tubulous boiler 
against those old-fashioned generators which, while neither so 
economical nor so safe, hold their position by prescriptive right 
instead of actual merit, he will be content with the result of his 
labours. 
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FARCOT’S GOVERNORS, PARIS 
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In a centrifugal governor of ordinary construction each posi- 
tion of the balls corresponds to a certain degree of opening of 
the throttle-valve, and as the positions of the balls depend upon 
the speed at which the governor is revolving, it follows that the 
governor cannot alter the amount of opening of the throttle-valve 
unless its own speed and consequently that of the engine is 
yaried to some extent. It follows, therefore, that such a gover- 
nor can never maintain at a constant speed an engine working 
with a variable load, as if, for instance, the load be reduced, the 
diminution in the opening of the throttle-valve n to 
limit the speed of the engine cannot be produced unless that 
speed is to some extent augmented. The amount of this aug- 
mentation will depend upon the arrangement of the governor, 
and it is quite possible, by a proper distribution of the parts, to 
reduce it to a very small amount. 

In order that a centrifugal governor should maintain an 
engine ata constant speed under variable loads, it would be 
necessary that the balls should rest indifferently in various 
positions when the engine was running at its proper speed, and 
at the same time that they should retain their power o' —s 
or closing the throttle-valve if that speed was diminished or 
inc: If the construction of such a governor was possible, 
an augmentation of the speed of the engine from a reduction of 
the load would at once cause the opening of the throttle-valve 
to be reduced, and this reduced amount of opening would be 
maintained even after the engine had returned to its normal 
speed. It has been with a view of obtaining results of this 
kind that the class of governors called “parabolic” have at 
various times been proposed, and it was with the object of 
omg g | solving the same problem that Messrs. Farcot and 

ns, of Saint-Ouen, some years ago introduced their governor 
with crossed rods. _ A governor of this kind was applied by Messrs. 
Farcot to the engine sent by them to the International Exhibi- 
tion of 1862, and similar governors are also fitted to their en- 
gines in the present Paris Exhibition, their arrangement being 
shown by the accompanying engravings. 

The principle upon which Messrs. Farcot’s governor is con- 
structed will be understood from the following considerations: 
In Fig..1, let. O C represent the arm of an ordinary centrifugal 
governor, or the distance between the centre of suspension, O, 
and the centre of the ball, C; then if we represent the vertical 
distance, O A, between the twocentres by H, the distance, C A, 
by L, the force of gravity by g, and the velocity of the ball in feet 


per second by V, we shall have vag? Let, also, T— 
the time in seconds occupied by the balls in making one reyo- 


‘ T J 2r 
lution, then we; shall have —_ = — T= 
D, js ave Fo a or 


substituting for V.in the equation its value above given, we have 
7 all = ie \ H 


\# g 
H 


This formula shows that the time occupied in one revolution 
and the height, H, are mutually dependent upon each other, 
and that if it is possible by any particular arrangement to 
maintain this height constant, whatever the position of the 
balls, the latter would rest indifferently in any position. We 
have spoken of the line, OC, as. representing the suspend- 
ing rod of one of the balls, and this is correct if the centre 
of suspension, O, is situated on the centre line of the 
vertical spindle, OA. In very many cases, however, the centre 
is not so situated, and, to avoid mistakes, it willbe better to 
define the line, O A, as a line at right angles to a t touch- 
ing at the point C the curve described by the balls in opening. 
Now, in order that the distance, 0 A (or H) should remain con- 
Stant, the balls should, in opening, moye in a parabolic curve, 





and 
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and this curve can be readily laid down if the height, O A, is 
given, this height being equal to twice the parimeter of the re- 
quired parabola. Thus, in Fig. 2, let S be the principal vertex 
of the parabola, then we have only to lay out the distance, 


SF= s, to obtain F’, the focus of the curve. Laying off also 


S T=SF, we can draw D E, the directrix of the parabola. Then 
from the point F draw a line, F P, cutting the directrix at any 
point, P, and at the point erect a perpendicular, P N, to the direc- 
trix. Bisect also the line FP, and at the point of bisection, M, 
erect a perpendicular which will cut the line PN at a point, N. 
This point, N, will be a point in the desired curve, because it is 
equally distant from the focus, F, and the directrix, DE. In 
the same manner other points in the curve may be determined, 
and it will be found that this curve possesses the quality, that if 
a perpendicular be drawn to it at any point, R, and from the 
same point another line, R U, perpendicular to FS, the height, 
U V, will always equal 2F'S, or, what is the same thing, the 
height, O A, on which the curve was founded. 

Upon this property have been founded all those governors in 
which the balls have been constrained to move in parabolic 
curves by means of properly formed guides, but these governors 
have the disadvantage of opposing a greater frictional resistance 
to the balls than those of ordinary construction. ‘To avoid the 
use of thosecurved guides, Messrs. Farcot have arranged their 
governors so that the balls are slung by rods in the ordinary 
way, but the centres of suspension are so situated that the arcs 
described by the balls approximate as closely as possible to the 
parabolic curve above mentioned, one centre of suspension being 
situated at X on a continuation of the line R V, and on the op- 
posite side of the central spindle to the ball to which it belongs, 
and the other centre being symmetrically dis on the other 
side of, the spindle. The suspending rods of the balls are thus 
crossed, as shown in Fig. 4. 

Messrs. Farcot have a method, which we illustrate by Fig. 4, 
of describing approximately the parabolic curve. According to 
this plan, the distance S V is made equal to the given height, 
O A, or H, and a series of horizontal lines, 1, 2, 3,4, &., are 
drawn at equal distances apart above the point S. A series 
of points 11, 2!, 31, &c., at similar distances apart, are also 
marked off on the central line above the point V, and the arcs 
0—1, 1—2, 2—3, &c., are then drawn, the centres a, b, c, &c., 
from which they are drawn being so situated that from each 
of them a radial line can be drawn to the point of intersection 
of the corresponding arc with the horizontal line marking its 
termination, this radial line passing through the correspondingly 
numbered point of the upper series, 1!, 2!, 3!, Thus, a line 
drawn from the point a (the centre of the ara 0—1) to the ter- 
mination, at 1, of its corresponding arc through the 
point 1', and soon. Messrs. Farcot term the curve formed by 
this series of arcs développante. 

In Messrs. Farcot’s governor, there being only one constant 
point of suspension for each of the balls, the latter move in 
ares of circles which merely approximate (but very closely) to the 
proper curve; and the consequence is that the height, H, between 
the plane of rotation of the balls and the point of intersection of 
their rods, instead of remaining constant, varies slightly, being 
rather less when the balls are at the extremities than when they 
are at the middle of their course. The effect of this would be that, 
to retain the balls in a spread position, a somewhat higher speed 
of rotation would be necessary; but a particular arrangement 
is employed to correct this cause of disturbance. The collar, I, 
of the governor (Figs. 4 and 5), which is connected to the sus- 
pending-rods of the balls by the links, D D', acts in the usual 
way on the forked end of a lever, J J, which turns on the centre, 
K, supported by the bracket, M. ‘The other end of the lever, J, 
is {connected to the rod, L, this rod moving the throttle-valve in 
the manner which we shall describe presently, and also carrying 





at its lower end a small pulley resting upon the curved arm of 
the counterbalance lever, R, the object of this lever and its 
counterweight, Q, being to the action of the apparatus 
and at the same time ce the weight of the rod, L, and its 
attachments. The end of the lever, R, upon which the pulley 
or roller bears is curved, so that the resistance offered to the 
action of the apparatus is varied as the balls approach their 
extreme positions. The balance-weight, Q, also is movable on 
the lever, R, so that the apparatus can be adjusted in such a 
manner that the balls can occupy any position in their course 
without the variations of speed exceeding certain fixed limits. 

It will be seen by Fig. 4 that the suspending rods of the balls 
are connected to the sliding collar, I, by the crossed links, D D', 
and that these links are attached to the collar at points some 
distance from the centre of rotation, the effect of this arrange- 
ment being to enable the counterweight to exercise a vari- 
able effect on the balls as the latter spread. It will be 
noticed also, by considering the action of the governor, that 
as the balls rise the proportion of the length of each sus- 
pending-rod which is on the same side of the central spindle 
as the ball to which it belongs is increased, the length 
on the other side being at the same time diminished, and the 
effect of this is, that the amount of centrifugal force increases 
as the balls become spread. The amount of irregularity thus 
caused is of course very slight, but Messrs. Farcot deem it 
advisable to correct it by placing on the central spindle a spiral 
spring, S, which tends to keep the balls closed, the pull exercised 
by this spring of course increasing as the balls rise and as the 
centrifugal force increases. Altogether, the adjustments of 
Messrs. Farcot’s governors are exceedingly complete, and the 
governors themselves are found to act quickly and well, but we 
doubt whether some of the refinements could not be dispensed 
with, without practically diminishing the value of the apparatus. 

The connexion between the governor and the throttle-valve is 
shown in Fig. 5. The rod, L, is furnished at P with a screw 
which gears into the half worm-wheel, N, placed on the spindle 
of the throttle-valve, the arrangementjacting, as the balls rise or 
fall, like a rack and pinion. The degree of opening of the 
throttle-valve corresponding to any position of the balls can be 
regulated by turning the screw by means of the hand-wheel, O. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Present State of Industry.—In commencing a series of 
weekly letters from Glasgow, the head-quarters of Scottish 
engineering, shipbuilding, mining, and other manufacturing 
industry, one can scarcely help referring to the general de- 
pression which prevails in those branches of business which 
specially concern readers of ENGINEERING. Shipbuilding 
is at an unusually low ebb on the Clyde, although the 
facilities for fashioning ships are much greater and more 
complete than ever they were at any former period. In 
one shipbuilding yard alone, that of Messrs. Randolph, 
Elder, and Co., the producing capacity a few months since 
was no less than about one vessel of 1000 tons every two 
weeks, fitted with engines complete; and the quantity of 
work done in the two years preceding is represented by a 
sum of money something like 800,000/.,, and the wages bill 
by a sum of upwards of 200,000/. 

Coal, Iron, and Coal-oil Trades.—The coal, shale, and 
ironstone miners are again ill at ease, owing to reductions 
already made in their wages, and to others that are being 
threatened almost daily. The demand for coal and iron is 
not giving any indications of improvement in any very 
marked degree, although in the Coatbridge district a few of 
the blast furnaces that have been out for a number of 
months are being blown in agrin. The consumption of coal 
for domestic purposes is now considerably less than it was 
two or three months since,“and this circumstance must 
certainly have some effect. Then, again, there is the fact 
that the manufacture of mineral oil from bituminous shale, 
Torbanehill mineral, &c., has suffered a severe check of 
late, on account of the extraordiuarv quantities of petroleum 
imported from America for a number of months. The 
American supply has considerably fallen off, many of the 
“ prospecters” and inyesters in the oil companies having 
come to pecuniary grief, and thus there is some good ex- 
cuse for the buoyant confidence which is now observed 
among many of the manufacturers in the Scottish “ petro- 
lia,” that is, Lanarkshire and three or four adjoining coun- 
ties, They do not hesitate to say that the oil trade will 
recover from its present state of stagnation. If it should, 
we scarcely think. that those persons whose businesses went 
to the wall, and themselves through the bankruptcy courts, 
will think of returning to it when it gets its head up again. 

Forthcoming Meeting of British Association in Dundee.— 
It will be interesting to such persons of the engineering 
profession as have any anxiety about the annual congresses 
which are convened by the British Association for the 
Advancement of Science, to know that the forthcoming 
meeting in Dundee—the 37th—is likely to be made as 
attractive as possible by the local committee, the denuncia- 
tions of the ‘“unco guid” members of the Brechin Town 
Council notwithstanding. The Dundonians, as they like 
to call themselves, have long looked forward to a British 
Association “ wise week,” and now, as the first week of 
September begins to give indications,of its approach, they 
are commencing to put their house in order, and to prepare 
to receive their guests. The local committee have just had 
a meeting—the first since the lamented death of the chief 
magistrate, Provost Parker, an Englishman, who, in season 
and out of season, advocated the propriety of his adopted 
town inviting the British Association to Dundee—and it 
turns out that some real work is already down. As there 
is no place of meeting in the town large enough for the two 
or three soirées which give such agreeable variety to the 
work in the “Sections” during the day, ;and as there is no 
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covered drill-hall for the volunteers, such a structure is to 
be erected forthwith, and of very large dimensions, at a 
cost of about 40002 ; and on condition that it is ready in 
time, the local committee have guaranteed 600/ towards 
the pa of the contractor’s bill. The “ house-warm- 
ing” is to be done by the savans, not by the warriors. As 
Dundee is almost exclusively a flax and jute town, the 
machinery in their manufacture has attained a 
high standard of perfection; and thus the mills and work- 
shops will have no less attraction for engineers than those 
of Nottingham had last year. 

Scottish Sugar Machinery.—Most people in the engineer- 
ing profession are well aware of the fact that Glasgow has 
long been famed for its skill in the construction of sugar 
machinery. Some three or four well-known firms in this 
city seem to have almost a monopoly of the trade, as it 
is, practically, almost wholly in their hands. The charac- 
ter of their work is familiar to those who frequented the 
machinery annexe in the Exhibition of 1862. A few days 
ago the Messrs. McOnie, of Scotland-street, afforded the 
representatives of the press and other persons interested in 
the matter an opportunity of witnessing a sight but rarely 
seen, even in Glasgow. It was one of their largest cane- 
crushing mills under steam, and in working operation. For 
ourselves, we may say that it was a gratifying and instruc- 
tive sight. The mill is one of the three-roller sort, the 
rollers being 32 in. in diameter and 6} ft. long—the rollers 
of the largest mill ever made in Glasgow, perhaps, having 
a diameter of 36in. The engine which is to accompany 
the mill is of the six column or beam form, high pressure, 
with a cylinder 24 in. in diameter, a stroke of 4 ft., and 
calculated to work to 80 or even 100 horse power. The 
whole machinery, including mill, gearing, engine, boilers, 
and cane and “ megass” carriers,is somewhere about 150 tons 
weight; the value is roughly estimated at 25001, and the 
crushing power of the rollers something like 14 tons of 
sugar per day. The destination of the machinery is Layam- 
beque, a port in Peru. The Messrs. McOnie have shipped 
upwards of thirty mills, of various sizes, since the begin- 
ning of the year, and they inform us that they have as 
many more on hand. While speaking of sugar machinery, 
we may mention that an Aberdeen firm, Messrs. Blackie 
Brothers and Co., has just completed an order for two 
sugar-mills, which with three engines, a water-tank, and a 
sugar-house in plates—700 pieces—weigh 270 tons. The 
whole machinery is to be shipped from the Clyde, at Gree- 
nock, for Mauritius; but the cost of, it must certainly be 
mach greater than if it had been made by a Glasgow firm, 
as the boilers were carried all the way to Greenock by rail- 
way, and the ship carrying the various other etceteras was 
towed the whole distance to Leith, and even then they 
had to be conveyed to Greenock. In Glasgow we have 
cheap iron, cheap fuel, and cheap labour, and, not least in 
importance, facilities for shipping direct. 

New Tidal Basin.—This naturally leads to a referene> to 
a little public celebration which we have just had, au nt 
the opening of a large tidal basin, the Windmillcroft Dock. 
The desirability of having such a dock has, for many years, 
been talked of, so as to relieve the channel of the river 
somewhat. It is now nearly completed, and the ceremony, 
celebrated a few days since, was the admission of the Clyde 
trustees’ No. 1 double dredger, a most powerful machine. 
The Glasgow people may well be proud of their “noble 
river,” as they term it, and yet less than a century ago the 
revenue was only 147/, In 1824 it was 8555/. ; in 1861 it 
was upwards of 100,0002; and last year it was 125,7871.! 
This tidal basin is equal in size to Prince’s Dock, Liverpool, 
and almost equal in size to the most recently constructed 
docks on the Thames, so that it is capable of affording 
much relief to the overcrowded harbour. It is expected 
that other docks must succeed this one. 

Clyde Ships.— We are informed by the Japan Herald that 
the Clyde-built China clipper, Ariel, is again about to com- 
pete for the championship of the ocean, her commander 
being determined to bring home the first cargo of this 
season’s teas, On Saturday last Messrs. Blackwood and 
Gordon, of Port Glasgow, launched from their shipbuilding 
yard a very fine-looking screw steamship, of 2000 tons, 
B.M., the largest vessel that has ever been launched at 
Port Glasgow. She is named the Leith, and is intended 
for the Leith and Baltic trade. Her dimensions are : 
length of keel, 300 ft.; breadth of beam, 36 ft.; depth of 
hold to main deck, 19 ft. Her own builders are to supply 
her with engines of 200 horse power. 

TRADES UNIONS. 
To rae Eprror or ENGINEERING. 

Str,—having read your article on trades unions in your last 
week’s journal, I will, with your permission, make a few re- 
marks on the subject. I, myself, think you are too severe on 
the cause and effects of unions, and your argumentsare all in one 
direction, or, in other words, you take up the cause of the 
masters and capitalists, and attack with an unsparing hand the 
various trades combinations now in operation. I am, sir, one of 
the Amalgamated Society of Engineers, and am proud to say so, 
and I intend to defend our cause with the best of my abilities, 
although small. ; 

I think your comparison unjust in saying that trades com- 
binations are allowed to exist after the illegal fashion of betting 
affairs and lotteries. The more we are attacked, and the longer 
you stop us from making our combinations legal, and stronger 
will be the unity in our ranks; but legalise our societies, and 
the aspeet will be changed for the benefit of both parties (masters 
and men). And I think there must be something wonderfully 
right in the existence of these societies, or if, as you say, the 





open tyrauny was tised, the societies would soon be broken 
= st thi ie ot feature in favour of trades unions for 
conducting their affairs independent of any legal authority, for 
it is not often you hear of a dishonourable transaction connected 
with the monetary matters of trades unions.. Most men, I 
think, would admit that masters and capitalists, independent of 
their association, have the advan over workmen and their 
societies in every respect. The system of cheap competition 
amongst the masters has been the cause of most of the strikes 
in our country ; and, if masters were allowed to go on without a 
little restriction, they would reduce wages to such an extent that 
it would be almost impossible to maintain an existence, and the 
country would not benefit by it. You say the influence of unions 
is fatal to superior skill; but I contend there is not a rule in our 
society which prevents a member from rising according to his 
talents, because superior talents will, if properly applied, succeed 
either in the society or out of it, for I know many men who are 
still members of the society who have gained very good positions. 
And believing in the justice of our cause, I hepe you will allow 
me a place for these few remarks in your well-conducted journal. 

Apologising for troubling you with this letter, 

I dm, Sir, yours respectfully, 

Stockport, April 30, 1867. ¥ W.S. 

[We print our correspondent’s letter out of regard for fair- 
ness. But the defence of his chosen society requires far abler 
arguments than are contained in his communication.—Eb. E. } 


PROPER ARRANGEMENT OF LOCK-NUTS. 
To rue Epiror or ENGINEERING. 

Sir,—In your impression of April 26th, a correspondent, 
“ Fred. J. Slade,” writes: A walk through the Paris Exhibi- 
“tion reveals the surprising fact that, apparently, not one of 
“the exhibitors in the English departments, and scarcely any 
“ in either of the other departments, understands the action of 
“ lock-nuts, &c.” 

Now, Sir, I consider it most surprising if on such a point the 
whole body of eminent and scientific engineers are totally wrong. 
A superficial reading of Mr. Slade’s letter would certainly con- 
vince any one not practically acquainted with the subject that 
such is the fact, and that the p oer universal system of lock- 
ing nuts isa vast blunder. If, however, we carefully consider 
the use of bolts and nuts, and the reason why we use two nuts, 
and one so much thicker than the other, and also the relative 
merits of a thick and thin nut—we may easily, I think, come 
to the conclusion that, after all, engineers may be right and Mr. 
Slade wrong. 

It is evident there must be a reason tor the use of a thick and 
thin nut together, and the reason, I take, to be this: 

The thick nut is the one most capable of bearing the strain, 
and the strain is therefore put upon it. The thin nut prevents 
it from working back, as we find it has a great tendency to do 
wherever there is much vibration, and also assists in bearing 
the strain; but it is by no means indispensable for that purpose, 
being, in fact, quite inadequate for it. 

If we put a piece of machinery together that requires 1 in. 
bolts, and wish to get the maximum safe strain upon them, we 
use nuts 1 ins deep, and lock-nuts }in. deep. 

A nut lin. deepis the minimum to get the best results from 
an inch bolt without destroying itself. A thinner nut would be 
liable to strip before a sufficient strain could be put on the bolt, 
Therefore, we put on first the thick nut, and screw it up until 
we get sufficient strain on the bolt, then we put on the thin or 
“lock” nut, which not only prevents its more able compeer 
from shirking, but assists it in doing its duty. Its business is 
not as Mr, Slade says, to take all the strain and thus reduce the 
thick nut toa simple distance-piece. 

We should be quite ready to adopt Mr. Slade’s views if he 
could show us how to put any further stram upon an inch bolt 
with a half-inch nut, after we had strained it to the full extent 
of its endurance with a nutan inch thick. 

I think the half-inch nut would be destroyed before it could 
affect the bearing of the inch nut against the thread of the bolt. 

Put the nuts vice versd, and use the thin nut first, as Mr. Slade 
would do, tighten it as much as ~ dare, then put on the thick 
nut, and you may accomplish what Mr. Slade says, viz., strain 
the bolt still further, and you will at the same time destroy the 
utility of the thinnut by reducing it toa mere collar or dis- 
tance-piece, 

Mr, Slade says, that where two nuts are jammed against 
each other, they will be forced equally against the thread 
in opposite directions. This we admit, and with equal 
destruction to each, if equal in thickness; but if one be an inch 
thick, and the other half-an-inch, as in case of nut and lock-nut, 
it is as two to one in favour of the thick one. 

Hoping that the subject will justify my trespassing on your 
valuable time and space, I am, Sir, 

Yours very respectfully, 
J. THOMPSON. 

[ Notwithstanding Mr. Thompson’s arguments to the contrary, 
we must agree with Mr. Slade that, in a pair of lock-nuts, the 
thicker nut should be outside; and, in our own practice, we have 
always been in the habit of so placing it. We know also that 
“the whole body of eminent and scientific engineers” are not 
“ totally wrong” in this matter, as many large engineering firms 
arrange the lock-nuts of their machinery properly, although it 
is an undoubted fact that in but too many cases the nuts are 
wrongly placed. The action of a lock-nut does not seem to be 
generally understood. If a nut be screwed tightly up against a 
perfectly unyielding surface, no advantage can be gained b 
placing another nut outside it, except that this second nut will 
engage an additional number of screw-threads; but under such 
circumstances the second nut cannot properly be called a lock-nut. 
It is when a nut is screwed up against a yielding or elastic surface, 
or when it is subjected toa varying amount of strain, as, for 
instance, in the case of the nuts on gland-studs or on the bolts 
of bearings—that a lock-nut is necessary, and even then it is of 
no use as a /ock-nut unless it is screwed up so tight as to take 
off the whole of the strain from the first nut. When two nuts 
are screwed up tightly against each other, they are, as stated by 
Mr. Slade, “ forced equally against the thread of the screw in 
‘* opposite directions,” their threads bearing against the threads 
of the screw, as shown in the subjoined diagram, in which, to 
make matters clearer, the looseness of the nuts on the belts has 
been exaggerated ; and it is this “‘ spreading,” as it were, of the 








threads of the nuts which causes sufficient frictional resistance 

between them and the bolt to prevent the nuts from ing. 

Under these circumstances it will be evident that if a strain is 
— 


- thrown upon them in the 
tj; 
jj 


to the extent of theslack- 
ness of the nuts on the 
bolt, and the nut, A, will 
therefore be subjected to 
a strain equal to that 
. 1 to the nuts in 
the direction shown by the arrow at ©, + the strain put 
upon it by the jamming of the nuts together. Another way 
of stating the matter is as follows: Let P equal the pres- 
sure exerted by one nut upon the other; then in the case of 
the nuts shown in the#diagram, A will have to resist a force of 
this amount exerted in the direction indicated by the arrow, C, 
and B an equal foree in the opposite direction. If then a strain, 
which we will represent by she brought upon the nuts in the 
direction shown by the arrow, C, the nut, A, will have to resist 
a force=S+ P, and nut Ba foree=S—P. Under these cir- 
cumstances, we think that there is no doubt which should be 
the thicker nut of the two.—Ep. E. ] 


LONG-SPAN BRIDGES. 
To rue Eprror or EyersEerine. 

Sir,—Having read in your valuable journal a letter of Mr. 
Young’s relative to his bridge, ia which mentions my name, 
may I beg the favour of a omen agers to reply to his remarks ? 
With regard to the patent, mine is dated 10, 1864, 
No. 3069. Mr. Young admits his is in 1865. This disposes of the 
question of priority; and I claim in that patent, specially, the 
invention and application of a mid-girder resting in shoes fixed 
at the ends of two rigid cantilevers, and fastened down with 
bolts in slotted holes, so as to allow of contraction and expansion, 
and at the same time insure lateral stiffness and rigidity. 

I do not wish to have anything to do with the pin-jointing of 
the top member of the cantilevers, which Mr. Young claims. 
I employ rigid booms in all instances. On correct principles 
Mr. Young has no right to use my mid-girder, and he must not 
doso: that is mine by right of invention, patent, and priority. 

The first bridge I constructed was 36 ft. span, 5 ft. wide, weigh- 
ing only 10 cwt.; when fixed in its place, at Staplehurst, in 
Kent, it was loaded with 100 lb. per super foot of roadway, and 
the deflexion was inappreciable. Since then I have constructed 
twenty-two others, varying from 40 ft.to 106 ft. span; one of 
them, No. 20, of which I enclose a photograph, was 168 ft. long 
by 8 ft. wide, constructed in three spans, the weight, including 
road, girders, and buckle-plates, being 16tons licwt. This 
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offer no resistance until 
the nut, A, has yielded 
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bridge is perfectly rigid, and with a load of 112 Ib. per foot super, 
the strain is 4 tons per square inch. 

I remain, Sir, your obedient Servant, 
ANGELO SEDLEY. 


38, Conduit-street., W., May 6, 1867. 








MENZIES’S SYSTEM OF DRAINAGE, 


To THE Eprror oF ENGINERING. 

Srr,—It would be impossible for you, or any of your numerous 
readers, to form the most remote idea of the rapturous thrill of 
delight that ran through my system when I read the first para- 
graph of the letter signed “ W. P.” in your last issue, to think, 
Sir, that such an % vain, presumptious, and obscure 
piece of humanity as your humble servant should be considered 
worthy of notice by such an intellectual and charitable (?) 
gentleman as your College-street correspondent. 

But also how soon my delight was changed to disappointment 
on proceeding to read the remaining portion of thejletter. Instead 
of being enlightened on the question at issue, I was forced to 
the conclusion that, had it not been for my imputed ignorance, 
neither you nor your readers would have been favo with his 
valuable (?) production; for, to my surprise, after charging me 
with “ shrinking” from bringing forward any arguments against 
the further extension of the W. C. system, he proceeds to inform 
us of the origin of W. C.s, and to state that, “ We have now ela- 
“ borate arrangements for thoroughly scouring and cleansing our 
“ closets ;” and after about half a column of similar irrelevant 
stuff, finishes up by raising the very question that the queries in 
my first letter to you raised, viz., “‘ whether in our sani zeal 
“we have not blundered altogether in adopting the W. C. 
system ?” 

Was it unreasonable forme to expect “ W. P.” to give some 
information either pro or con. on this important question, or is 
“W. P.,” under cloak of my ignorance, “ presumptuously” 
hoping to obtain the information that I hitherto have asked for 
in vain? This I will leave your readers to form their own 

inion upon, and, for their assistance, would particularly refer 
Shen to that clause in “‘W. P.’s” letter already quoted, where 
he informs us that “we have elaborate ys oes for 
“thoroughly scouring, &c.” Such a piece of information, I 
submit, is sufficient proof of “ W. P.’s” meagre knowledge of the 
subject in question. But perhaps “ W. P.” wishes to withdraw 
this portion of his letter, now that he has had the opportunity 
of reading Mr. Liernur’s letter. If so, IL have no objection, but, 
in conclusion, will assure “ W. P.” that my object in writing is 
not to “ provoke discussion for my own particular delectation and 
amusement,” and that I do not “ shrink” from bringing forward 
arguments against the W. C. system. But as this letter has 
already attained to considerable length, I will reserve those 
arguments, together with others in favour of another system, 
for the subject of a future letter, and at present simply state 
that the W. C. system is neither the most profitable mode of 
removing fecal matters nor the least injurious to the health of 
the inhabitants, nor does the experience gained by those towns 
where the system is ‘in operation justify their continuance and 
general adoption throughout the country. 

I am, Sir, yours truly, 
Geo. SNAITH, 
Borough Engineer and Surveyor. 
Borough of Hanley, Staffordshire, Engineer’s 
and Surveyor’s Office, May 1, 1867. 
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ANDREWS'S CENTRIFUGAL PUMP AT THE PARIS EXHIBITION. 


7@ Fit. 4 








In the American department of the Paris Exhibition one of 
the machines exciting a good deal of attention is Andrews’s cen- 


trifagal pump driven by a small oscillating engine of rude con- 
struction, with the valve-face formed on the side of the cylinder, 


and circled to the radius described from the trunnion. ~ This 
pimp draws from a tank within the main building, and raises 
a large stream of water about 10 ft. high, when it is returned 
into the tank through an appropriate spout forming a broad 
sheet of water. The heternal tanligueation of this pump, which 

_ is well known in America, will be understood by a reference to 
the cuts and description here introduced. We will only add 
that the introduction of water to a centrifugal pump through 
spiral passages, so as to give rotatory motion to the water before 
it encounters the blades, was practised by Mr. Bourne in 1853 
in fans made by him at that time, and was patented many years 
ago by Mr. David Thomson. 

Fig. 1 is a perspective view of the pump in position for use; 
Fig. 2 isa salted anthee Fig. 3, the rotating dise, and pro- 
pelling wings; Fig. 4, the stationary boss and spiral flanges; 
and Fig. 5, the foot valve in section. A is the base of the pump, 
cast in one piece with the case, C, and strepgthened by bracke:s, 
aaaa. To the chamber, C, is attached by flanges, 0’, the 
conducting case, composed of two parts, D D’, united by flanges, 
dd’, and forming a spiral discharge passage,g and E, com- 
mencing at c, and gradually enlarging to the outlet,e. F is 
the stuffing-box, through which passes the cast-steel driving- 
shaft, G, this having turned in its surface, at J, a series of 
grooves which are accurately fitted in a Babbitt metal box in 
the standard, H, and its cap, h, counteracting all tendency to 
end-thrust or vibration. I is the bed-plate, having cast upon 
it the standard, H, and brackets, to which the pump is secured 
by the flanges, dd’, and base, A. When required to be run 
vertically, no bed-plate is used, but the pump is secured by the 
base, A. The base, A, also forms a flange, to which 's bolted 
the bend, Q, with the suction-pipe, B, attached (shown broken 
off), this pipe having a foot-valve (Fig. 5) at its lower end, 

To the flange, 7, on the discharge-oritice, are attached pipes for 
conveying the water wherever required. In Fig. 2, K is the 

dise secured upon shaft, G, having wings 1, 2, 3, 4, 5, 6 (see 
Fig. "y upon its periphery, closely fitting the space between it 
and chamber, C, within which they revolve without touching. 
Their discharge ends extend beyond K, close to the case, D’, 
without touching it, and terminate on a line parallel to the shaft, 
G. L is the boss connected by flanges, //// (see Fig. 4), to the 
chamber, C, forming spiral induction passages. In the end of 
shaft, G, is a steel button, n, with a convex face, which revolves in 
contact with the convex end of the step, N, secured in the boss, 
L, supporting the shaft and disc when run vertically. Motion 








is communicated to the dise by a belt upon the pulley, P. The 
pump and pipes first being filled with water, rapid motion is 
given to the disc, K, when the centrifugal force imparted to the 
water between the wings causes it to flow throngh the 8 
g and E, to the outlet, e; a vacuum being thereby created 4 
tween the wings, which causes the water to rise through the 
pipe, B, to keep up the supply. 

By means of the spiral passages around the boss, L, the 
water from the suction-pipe is turned gradually from a direct 
forward course, and delivered to the propelling wings in the line 
of their action; thence, through the spiral passages, g and E, 
it is again, by an easy, gradual curve, brought back toa straight 
course, upon reaching outlet, e. The wings on the disc, K, 
passing beyond its outer edge, create and maintain a vacuum 
between it and case, D, and prevent sand, dirt, &c., 1rom coming 
into contact with the shaft. The bearing, N, is in like manner 
protected from dirt, enabling the pump constantly to discharge 
a large proportion of sand, gravel, &c., without injury to any of 
its parts. There being no valves in action (the foot valve re- 
maining open while the pump is in motion, and used only to 
retain the charge when at rest), and no wearing parts except 
the shaft in its bearings, which is perfectly protected from dirt, 
the friction is much reduced, enabling the pump to run for a 
considerable time without repairs. 








SreaM Fire Enaines.—It will be in the recollection of many 
of our readers that a steam fire-engine supplied to the Corpora- 
tion of the City of Dublin was publicly tried at our docks and 
other places about four years ago with much success. We under- 
stand that this engine has been in constant use at fires since that 
time; and at a meeting of the corporation recently held, the 
lord mayor stated, with reference to a large fire that had just 
occurred at Ellis Quay, that “ he observed with great pleasure 
the perfect efficiency and great power of their steam fire-engine, 
and that the council could not do better than to refer to the 
waterworks committee the expedieney of procuring a second.” 
This recommendation having been agreed to, Sir John Gray, M.P., 
and Mr. Neville, the corporation engineer, were empowered to 
carry it out. These gerttlemen, after making the fullest 
inquiries as to the best and most efficient steam fire-engine, 
entrusted the order to Shand, Mason, and Co., of London, the 
makers of the first engine. The engine being completed was 
subjected to some very severe trials, and has recently been 
shipped for that port. Dublin is thus the first of our cities, 
excepting London, that has yet taken steps to procure a second 
steam fire-engine. Captain Ingram, the chief of the fire 
brigade, may congratulate himself upon having such an im 
portant addition to his fire apparatus. 





MESSRS. KITSON AND CO.’S EXHIBITION 
LOCOMOTIVE. 


We give, this week, a two-page engraving of the locomotive 
engine constructed by Messrs. Kitson and Co., of Leeds, for the 
Paris Exhibition, an engine to which we have before alluded in 
this journal as an excellent specimen of design and workmanship. 
It is an inside-cylinder four-coupled engine, intended for work- 
ing moderately heavy passenger or light goods traffic, and is, in 
fact, of a class which will meet most of the requirements of 
branch or main line service. Its principal dimensions are as 


follows: ft. in. 
Diameter of cylinders eee oe eos 1 4 
Stroke of mi i aaa . 1 10 
Distance between centres of cylinders ove 2 5 
Diameter of coupled wheels ... ove ove 5 6 
Diameter of leading wheels ... se we 4°90 
Total wheel base —... eee ove a we 
Centres of coupled wheels je me, oe 
Length of bariel of boiler... ae wo. 10 6 


Diameter ne outside ... 

Height of centre line of boiler above rail 
Length of firebox casing 
Height 9 


» at front 
ns ‘i ».. at back =... 
Width of firebox casing at bottom ... 
Length of firegrate 


Por haart 


Width of ,, one. mea ote ene 5 
Height of firebox at front ... _ soe 102 
“ at back... ns ios 4 1 
Length of tubes between tube-plates oo. 10 93 
Diameter ,, outside eee ave “as 0 2 
Number ___,, pee vee ns 140 
Heating surface: sq. ft. 
Tubes (external surface) ..,. ove < 790 
Firebox ove ove ove eve ove 82 
Total ove ove ove 872 
Area of firegrate ... sas me se 14} 
Steam-space with water-level cub. ft. 
4in. above firebox crown... ove eve 86 
Weight of engine empty: tons. 
On leading wheels... con a ose &§ 
» driving ,, ees eee ae ‘ 8} 
» trailing ,, soe ove 8} 
Total ese se oe 25§ 
Weight of engine in working order: 
On leading wheels... eve ove eee 9 
» riving ,, ove oe 2 oe 9} 
» trailing ,, eee eee eco eee 94 
Total ooo oe ote 28 


The tubes, which are of brass, are placed 0.7 in. apart, and 
the water-spaces round the firebox are of good size. ‘The fire- 
box is arranged for burning coal, the firegrate roe moderately 
inclined, and a transverse brick arch being placed across the 
box = below the tubes, as shown in the engravings. The 
supply of air above the fire is admitted through the firehole, the 
latter being provided with an internal hinged shoot, or deflector 
plate, an arrangement that has been found to give good results 
on 1° ay English lines where it has been adopted. The fire- 
doof’’is of the double-sliding or ‘ Midland” pattern, and the 
engine is provided with the usual steam-jet in the chimney. 
The copper plates of the firebox are all }in. thick, except the 
tubeplate, which is 7 in. thick at the upper part, but is thinned 
to 4 in. thick below the tubes. 

The firebox casing is composed of }in., and the barrel of the 
boiler of ¥in. plates, these latter being butt-jointed. The 
longitudinal joints of the barrel are double rivetted, and 
the transverse joints single-rivetted, all the covering strips 
being outside. The covering strips of the transverse joints 
are rings welded up and shrunk on their places. The 
barrel is connected to the firebox casing and to the smokebox 
— by angle-iron rings, these rings being turned and 
bored, and the rivet holes drilled throughout. The bviler has 
no longitudinal stays; but the smokebox tubeplate is strength- 
ened by a pair of transverse stays of T-iron fixed to it above the 
tubes; and the back plate of the firebox casing is stiffened by 
T-iron ina similar manner, and is also connected to the top 
plate of the firebox casing by gusset stays, as shown in the en- 
graving. 

The barrel carries, about the middle of its length, a steam 
dome 1 ft. 9 in. in diameter by 2 ft. 9 in. high; and the cover of 
this dome, as well as the cover of the manhole on the top of the 
firebox casing, are of cast iron. The dome contains the regu- 
lator, which is of the equilibrium gridiron class, the first move- 
ment of the regulator handle moving a small valve on the back 
of the main valve, the steam thus admitted into the pipes 
balancing the pressure on the main valve, and enabling it to be 
moved very easily. On the manhole cover are fixed a pair of 
Mr. William Naylor’s patent safety-vulves, each valve being 2 in. 
in diameter. In these the pressure of the spring is applied to 
each valve through the medium of a bell-crank lever, the ar- 
rangement being such that the pressure on the valve is to some 
extent reduced as the latter rises. This enables Mr. Naylor’s 
valves to open very freely, and they have been found to be very 
effective in preventing the steam rising above the pressure to 
which they are set to blow off; whilst they have the further 
advantage of forming a neat and compact arrangement of lock- 
up valve which cannot be tampered with. The whistles and 
the indicator steam cocks are all fixed toa single casting, which 
is in its turn fixed to the top of the firebox casing. Thus, 
only one joint on the boiler is required, and the arrangement 
has, moreover, a very neat appearance, 

The engine has both outside and inside frames, the former 
carrying the leading hornplates, and the latter the hornplates 
for the coupled axles. The inside frames are Lin. thick 
throughout; and the outside frames are lin. thick at their 
leading ends, but are thinned to }in. for the hinder part 
of their length, as shown in the plan. Both frames have the 
hornplates formed solid with them. The inner and outer 
frames are planed over their whole surfaces, and are strongly 
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sveured together by stays and angle-irons, and by the buffer- 
plates; and the inner frames are tied together by the buffer- 
plates, the cylinders, the transverse plate stays, and the cast- 
iron counterweight at the trailing end. ‘The counterweight just 
mentioned is aheavy cast-iron fvotplate bolted between the 
frames at the back of the firebox in order to equalise the weight 
on the driving and trailing axles, Cust-iron footplates of this 
kind were applied by Mr. Sinclair to many of his engines both 
on the,Caledonian and Great Eastern railways, and indeed we 
believe that the practice of using heavy cast-iron footplates in 
this way originated with him. 

The leading axle is, as we have said, provided with outside 
bearings, and this enables it to be placed further forward than 
it otherwise could be, and the weight on it is consequently re- 
duced. ‘I'he cylinders also can thus be retained in a horizontal 
position, and the springs can be arranged more conveniently 
than if inside bearings were used. Moreover, the use of out- 
side bearings fur the leading axle tends to increase the steadi- 
ness of the engine when running. The leading axle-boxes have 
about | in, of transverse play allowed them in order to facilitate 
the passage of the engine round curves. ‘The ribs at the tops of 
the axle-boxes are formed with reverse inclines on Cortazzi’s 
system, these inclines bearing on case-hardened wrought-iron 
lids which are kept from moving laterally by being fitted to the 
axle-box guides. These lids serve to distribute the pressure of 
the springs fairly on the boxes, and the inclines tend to bring 
the latter back to their central position. 
which was introduced on the Great Indian Peninsala Kailway, 
absorbs to some extent the side shocks, and reduces the wear of 
the leading tyre flanges. The leading journals are of large size, 
the diameter being 6 in. and the lengtu 9 in. 


axles. 

Kach pair of guides for the driving and trailing axle-boxes 
is cast in one piece; the surfaces are wide, and the connexion 
to the frames good and substantial. Each of these pairs of 
guides is fitted with « case-hardeaed wrought-iron liner, secured 
by three bolts, as shown in the engravings, these bolts being 
readily slacked, and the liner packed up when any wear of the 
axle-vox or guides takes place. 

The leading springs, which are of 3ft. span, and deflect 
Jrin. per ton of load, are arranged above the axle-boxes in the 
ordinary way. The driving and trailing springs are placed 
below the axles; they are of 3 ft. Gin. span, and deflect gjin. 
per ton of load. hey are not connected by compensating levers, 
but the driving spring: links are furnished with adjusting screws 
for regulating the weight on the driving axle. The spring 
harness of both the driving and trailing springs is arranged so 
that they may work freely, whilst at the same time they cannot 
shift trom their proper places. 

The axles are all made of “best Yorkshire” iron, and the 
tyres are of crucible steel, and are secured to the wheels by dove- 
tailed lips and screws. The piston-rods are of steel, and the 
crosshead blocks are cast in chills, and work between wrought- 
ivon case-hardened guide bars. 
and are each packed with a pair of brass rings, as shown in the 
sectional plan. The connecting-rods are of wrougiit iron, aud 
are 5 ft. 83 in. long between centres. The coupling-rods are of 
steel, and their ends are fitted with solid bushes on Mr. Rains- 
bottom’s plan. By this arrangement, which is now coming 
into very yeneral use, all provisions for taking up wear by cot- 
ters, &c., ure dispensed with, the bushes, which are lined with 
white metal, adinitting of ready removal when worn. One 
great auvantage of this class of rods is that the length, after 


vuce having been determined, is maintained unaltered, and thus | 


any danger of fracturing the crauk-pins through incorrect 
running-shed adjustinents of the side rods is avoided. 

‘The valve gear is of the shifting-link kind, and all its parts 
are provided with effective means of oiling the wearing surfaces. 
‘Lhe slide-valves, which are of brass, have 1 in, lap and }in. 


lead in full gear, and the ports covered by them are 13 in. long, | 


the steam ports being 1} in. and the exhaust ports 3 in. wide. 
The eccentric sheaves are entirely of wrought iron case-hardened, 
and they work in wrought-iron straps lined with white metal. 
‘The vaive-spindle guides are also lined with white metal, and 
have ample wearing surfaces. ‘The engine is fitted with screw 
reversing gear of the kind used by Mr. Sinclair on the Great 
Eastern line, and which we described and illustrated ou page 
3u0 of the present volume of this journal. Instead of the bear- 
ings of the screw, however, being carried by brackets bolted to 
the boiler, they are carried by a casting or bracket bolted to 


the top of the right-hand trailing-wheel cover, this casting | 


supporting also the pin on which: the reversing-lever oscillates. 
‘Lhe nut on the screw carries an index finger, which indicates on 
a scale the gear in which the engine is. 

The footplate at the trailing end of the engine is covered by 
an awning of the same construction as those applied tu engines 
on the Great Eastern line by Mr. Sinclair, who was the first to 
provide protection of this kind for the engine-drivers iu this 
country, although in America the “cab,” as it is there called, 
has for very many years been a regularly established detail of a 
lucomotive engine. ‘Ihe awning of Messrs. Kitson’s engine is 
furnished with adjustable slides at the top for the purpose of 
ventilation—a very useful adjunct in hot weather. A clear 
look-out in all directions has been carefully provided for. 
Amongst other miscellaneous details, we may notice that the 
gearing of the sand-valves of the sand-boxes has been acranged so 
that the valves can be opened by the pressure of the driver's foot 
on a pedal conveniently placed, this pedal when depressed being 
held down by a stop, which swings over ii. The stop can be 
readily knocked on one side by the foot, the valves then closing 
of themselves, and the arrangement is altogether a very neat 
and convenient one. ‘The boiler is ted by a pair of Giffard’s 
injectors, arranged below the fuot-plate at the trailing end, these 
injectors delivering the water into the barrel about the middle 
of its length, and a short distance below the centre line. The 
boiler is titted with one of Baker's magnetic anti-incrustators, of 
which # deseription has already appeared in ENGINEERING. 
From the evidence which has been so far given by the users of 
these instruments, they seein to have proved very effective for 
removing the scale, and causing it to be deposited in # form in 
whieh it can be readily wasted from the boiler. Another 
little detail of Messrs. Kitson’s engine is the spark-arrester, 


which is constructed on Mr. Moriarty’s plan, and merely consists 


This arrangement, | 


Their brass bear- | 
ings are lined with white metal, as are also those of the coupled | 


The pistons are of cast iron, | 


| of 2 conical wire cage reaching from the base to the top of the 
blast-pipe, on which it is supported. In concluding this notice 
of Messrs. Kitson'’s Exhibition locomotive, we can only repeat 
that it is throughout well designed, and that, as a specimen of 
workmanship, it does great credit, even to the well-known firm 
by whom it was constructed. 








MATHEMATICS AT CAMBRIDGE. 

For some time, past there has been a growing fee!ing in the 
University that the examination for mathematical honouts 
required some revision; complaints have been made that whilé 
the range was limited by the omission of some branchestief 
physics, such as heat and electricity, these: formed no° limiisiia 
geometry and some other branches of’ pare mathematics, go 
that the gradual extension of the latter had altered for the 
worse, if considered from an educational point of view, the course 

| of reading generally pursued. The Board of Mathematical 
| Studies have fssued a report recommending g change which 
would probably remedy the evils complained of, 

They state that they have arrived at the conclusion that the 
time has come when it is desirable to allow the carididutes:a 
certain option as to the branches of highermathematics whieh 
they take in; so that while all the most important branches are 
studied in the University, each individual student shall be in- 
duced to confine his reading to what he can‘properly master. 
| It istherefore proposed to arrange all the subjects in several 
| divisions, and to distribute the marks over these in a known pro- 
| portion. Each candidate may then devote his attention to such 

of these divisions as he shall think most advantageous, either to 
one or several according to his ability. If it should be possible 
for any one to take in all the subjects in the list, there would be 
nothing to prevent his doing so. So far as he is concerned, the 
examination would be in the same state as if the fresh subjects 
had been merely added on to the present tripos. 

It is proposed to include in the first division nearly all those 
subjects now set on Monday morning and afternoon, Tuesday 
afternoon, and Wednesday afternoon. ‘This division will pro- 
bably include the reading of at least all below the wranglers. 
By combining the whole in one division, the present exa:mination 
would not be altered for any person who ought not tu beven- 
couraged to read the higher subjects. . 

In the second, third, fourth, and fifth divisions the questions 
proposed are to be so framed that men may find it more protit- 
able to take in one division thoroughly than several imperfectly. 
At tlie same time it is not intended to discourage the acquisi- 
tion of a really sound knowledge of the easier parts of two or 
more divisions. What is aimed at isto remove as far as possi- 
ble all inducement to a student to extend lis reading over a 
wider range of subjects than he can properly digest. 

lhe divisions suggested are as follows :— . 

First Division, 4000 Marks.—Algebra,. trigonometry, plane 
analytical geometry, solid geometry, differential and integral 
| calculus, differential equations, finite differences, statics, dyna~ 
| mics of a particle, hydrostatics and hydrodynamics, optics, 
plane astronomy, rigid dynamics. 

Second Division, 2000 Marks.—Higher parts of algebra, 
higher parts of analytical geometry, higher purts of ciffcrential 
equations and finite differences, calculus of variations, theory of 
| chances, including combination of observations, elliptic integrals. 
Third Division, 2000 Marks.—Higher parts of rigid dynamics, 
| lunar and planetary theories, precession and nutation, attrac- 
| tions, Laplace’s coefficients, figure of the earth. 

Fourth Division, 2000 Marks.—Physical applications of partial 
differential equations, higher parts of hydrodynamics, sound and 
| light, tides and waves; vibrations of strings, bars, and plates ; 
| theory of elastic solids. , 
| Fifth Division, 1500 Marks. —Expression of arbitrary functions 

by series or integrals involving sines or cosines, heat, electricity, 
magnetism. 

Problems, 4000 to 6000 Marks. 

The Grinfield lecturer in the Septuagint, Dr. Hessey, of St. 
John’s College, will deliver his Terminal lecture, in the 
Clarendon, on Tuesday, the 14th of May, at 2 o'clock. 
Subject, ** An Examination of the Quotations from the Elder 
Scriptures in the latter half of the Epistle to the Romans. 
Where they derived exclusively, or even generally, from the 
Septuagint Version?” N.B. Gentlemen who propose to attend 
are recommended to bring with them a copy of the Greek 
Testament. 











Inox StEErers.—In the last report of the Madras Railway 
directors, it was stated that the iron sleepers were still found to 
answer admirably on their line, and the cost of maintenance had 
only been 60/. 12s. 4d. per mile per annum for the past half- 
year, which was the lowest they had yet attained un the iron 
sleeper portion of the railway. In 1864 the cost averaged 
711. 10s. per mile; in 1865, 67/. 10s. per ile ; and, in 1866, 
less than 65/. per mile. They were replacing the wood sleepers 
everywhere with iron, and the trains were found to work well 
over them. It was thought that the tires of the wheels wore 
more rapidly on the iron road than on the wood sleepers; but 
that was being met by gradually introducing steel tires in the 
rolling stock. 

‘TREASURE IN THE BLAst-FURNACE.—On page 168 of Dr. 
Percy’s work on Iron, and Steel, he notices the discovery of 
Sonnenschein at one of the furnaces of the Marienhiitte, in Upper 
Silesia. He tapped the hearth below the tap-hole, and obtained 
a considerable quantity of lead and silver, which had settled to 
the bottom in virtue of its superior specitic gravity. Not that 
lead and silver are contained in all iron ores; but in the 
spathose ores of Weardale there are indications of lead, silver, 
and zinc, as well as manganese, and so Mr. William Thomas, 
manager of the Tow Law furnaces, some time ago determined 
to see what he could find by tapping his hearth at the very 
bo:tom. He drew off a charge of lead containing a considerable 
percentage of silver, ani he sold it for more than we dare re- 
peat, but it was a good deal. ‘The ‘Tow Law furnaces are owned 
by Messrs. Baring Brothers and Mr. Attwood, and the discovery 
of really large quantities of silver in their blast-furnace hearths 
caused no little excitement. Mr. ‘Thomas is now tapping his 
lead and silver daily from below the iron, and he is seiling his 
furnace-tume, which contains half its weight of metallic zinc. 





LOW’S BORING-MACHINE. 


Messrs. E. R. Axo F. Turxer, of the St. Peter’s Ironworks, 
Ipswich, have just completed a rock-boring machine and air- 
compresser, constructed on Mr. George Low’s plans, for the 
Mouut, Ta Tunnelling and Gold Mining Company, of 
Victoria, Py andon Tuesday and Wednesday last some 
trials of the ms QTY took place at their works in the presence of 
Mr. Mark Gardnet, the engineer of the above company. Mr. Low’s 
rock-boring’machiue and air-compresser were fully illustrated and 
described in the first volume of this journal (vide pages 120 and 
2p4), and it will therefore be unnecessary that we should do more 
here thar refer to their principal features, In the rock-boring 
paging the, piston-rod of thie piston by which the boring tool is 
worked i3 of Jarge diameter in proportion to the bore of the 
cylinder; and’the surface of the piston on the front side is thus 
reduced to a small anoular area, on wliich a constant pressure 
of air ig..maintained, which tends to draw the piston and 
boring-tool, back. The forward stroke is cauSed by the admission 
of the compressed air to the back of the piston, the admission of 
the air to, and its release from, the rear end of the eylinder being 
elected -by,a kind of S yayre'd rotating slide-valve, worked 
by.a twisted bar attached to the piston. The cylinder in which 
the pi works is itself enclosed in another eylinder, which is 
fixed to a spherical bearing carried by the frame of the machine, 
A constant pressure of air is maintained in the outer eylinder, this 
pressure acting on the rear end of the working cylinder, and tend- 
ing to force it forward against the face of the rock being operated 
upon. Bya simple arrangement the rate at which this advance 
tukes, place is regulated by tle machine itself, according to the 
rate at which the tool is cutting. The air-cushion constantly 
maintained behind the working eylinder acts as a kind of buffer, 
aud materially reduces the sh.ck upon the frame caused by the 
return stroke of the piston; and, indeed, even when the machine 
is working at full speed, but very litle vibration of the frame is 
noticeable. The self-acting gear by which the tool was rotated in 
Mr. Low’s earlier machines has now been discarded, the rotary 
ingtion “being given by simple hand-gear provided for the pur- 
pose. Phe frame by which the machine is ca:ried travely on 
rails Jaid’to 4 narrow gauge, and all the adjusting movements 
bytli ofthe carriage and the machine: are effected by a sinall 
enging-with a cylinder 4} in. in diameter and Gin. stroke cou- 
tae ithe main pillar of the frame, this engine being worked 
y the compressed air, and being run at a speed cf about 300 
feyolutions per minute. All the arrangements for giving the 
various, adjusting movements to tlie machine are exceedingly 
cothplete, and work very sutisfactorily. It was found by Mr. 
Low that with his earlier machines the hose through which the 
compressed’ air is supplied was ‘liable to be cut as the machine 
Was moved backwards and forwards, and he has accordingly 
added. an arrangement. by which it is always kept clear of the 
round behind the machine. This consists of a drum to which 
He hose is attached, and through the hollow shaft of which the 
air, passes to the machine. ‘This drum is connected by gearing 
with the wheels of the carriage, this gearing being so propor- 
tiohed: that as the carriage is run back the hose is wound on the 
drum at the same rate. During the experiments on Tues- 
day last, the machine was supplied , with compressed air 
at.a pressure of about 70 lb. per square inch, from a reservoir 
which,was in its turn supplied by one of Mr. Low’s air-compressers, 
workéd by-oue of Messrs. Turner’s 10 horse portable engines, 
The main features of Mr. Low’s air-compresser are that the air 
is delivered from the delivery-valve through water, and that the 
pistons do not come into direct. contact with the air they are com- 
pressing, but are in all cases divided from it by a body of water. 
For further particulars of this machine however, which, we may 
remark, works very satisfactorily, we must refer our readers to 
the account previously published. The air-compresser just made 
by Messrs. ‘Turner has two cylinders, each 14in. in diameter, 
the pistons having a stroke of 18in., and the machine, which is 
entirely self-contained, being capable of supplying compressed 
air to three rock-boring machines. The trials of the boring 
machine on Tuesday and Wednesday last were made on a block 
of very hard granite, and the holes were 1}in. diameter. The 
machine did its work exceedingly well; but on Tuesday the 
rate at which the holes were bored was much reduced by the 
tools being too soft, and consequently becoming rapidly blunted, 
and occasioning much loss of time from their having to be fre- 
quently changed. On Wednesday, however, severul holes were 
bored 26 in. deep at the rate of 12in. in 5 minutes. From the 
experience gained with one of Mr. Low’s boring-machines in 
boring the Dublin Waterworks Tunnel, at Roundhead, it has been 
found that the tools do a much greater amount of work withont 
being blunted if the machine is worked at a high speed than if 
it is driven slower; and in making that tunnel, therefore, the 
speed was increased from 250 to 500 and 600 blows per minute. 
At this speed a hole 26 in. deep in the hard Roundhead granite 
could be bured without sharpening. 








Deap Mrar Trarric.—Large quantities of dead meat are 
brought. to New York from a distance of 800 to 1200 miles by 
rail. Ordinary covered goods wagons are employed, and the 
meat, in quarters, is laid upon ice, the ice being laid directly 
upon the floor of the wagon. Ice is laid, also, upon the top of 
te meat, and additional quarters of meat are laid upon this, 
with a final layer of ice over the whole, At one time a break 
of gauge existed, and the wagons had to be unloaded and the 
meat repacked in ice. It is.seldom, except in despatching small 
consigninents of meat to various parties, that the meat is packed 
in separate cases. ‘This mode of carrying meat is found to be 
very cheap and satisfactory. 

Grear Norruern Raitway.—Exertions are being made 
to have the Doncaster and Gainsborough extension open on 
June Ist. 

Torquay.—Mr. E. W. Shaw, late surveyor and water 
works manager at Torquay, has been presented by the inhabit- 
ants of that town with a superior level and staff, a handsome 
dresssing-case, aud a written testimonial, as an expression of 
their estimation of his past services. : 

Tue Crvit List.—The literary pensions granted this year 
amount to 4954. ‘There are pensions of 100/. each to Mrs. Chis- 
holm, the family of the late Dr. Petri, Lady Harris (widow of 
Sir Willian Snow Harris), and the Rev. M. J. Berkeley, and @ 
pension of 95. to Mr. George Cruikshank, the artist. 
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RECENT PATENTS. | 

Tue following specifications of completed patents 
are all dated within the past year; and the year 1866 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2157, 8d.) George Carter, of Nottingham | 
Lodge, near Eltham, patents a method of propelling | 
vessels by the ejection of a mixture of air and water. 
The mixture is to be ejected from pipes placed at the | 
bow of the vessel, and inclined downwards and back- 
wards at an angle of 45°, it beiug intended that the} 
air thus forced beneath the surface of tliewater should | 
rise in bubbles along inclined channels formed along | 
the side of the ship, thus, says the patentee, “ lifting | 
“the stern of the vessel, which runs away from the | 
“ lift” ! 

(No. 2160, 1s. 6d.) James Livesey and John | 
Edwards, of 10, Park-street, Westminster, patent | 
forms of railway sleepers, chairs, and keys, and also | 
arrangements for locking signal levers. One sleeper, | 
for a flat-footed rail, is made with two jaws on one | 
side to overlap the foot of the rail, and one jaw on the 
other side, this last jaw being corrugated, and a corru- 
gated iron key being driven between it and the foot of 
the rail, the latter deflecting to allow the corrugations 
to pass each other. In another case the rail is placed 
in a cast-iron chair, and an iron filling-piece inserted, 
this filling-piece being tightened up by a hollow or 





spring spike driven between it and the jaw of the 
dive. Tn the signalling apparatus, the point and 


signal levers are Jocked as required by locking gear 
acting on their upper ends, and in full sight of the 
emnbnens so that he can at once see which levers are 
locked and which are free, and he is thus prevented 
from straining the working parts by attempting to pull 
over a wrong lever. 

(No. 2170, 6d.) W. E. Gedge, of 11, Wellington- 
street, patents, as the agent of Pierre Flamm, of Paris, 
a form of saw intended for cutting branches off trees 
and similar purposes. The saw is formed of a number 
of segments jointed together, and is worked by means 
of ropes attached to its ends, the proper inclination of 
the saw, when laid across the branch to be removed, 
being maintained by pendulums, with which its ends 
are provided. We fear this saw will not be of much 
practical use. 

(No. 2174, 1s. 6d.) John Barraclough Fell, of 
Spark Bridge, near Newton-in-Cartmel, Lancashire, 
patents various improvements in the construction of 
engines and rolling-stock intended for working on lines 
provided with the “ mid-rail.” The principal improve- 
ments included in this patent were described in articles 
on the locomotives and carriages for the Mont Cenis 
line, published at: pages 284, 285, and 289 of the present 
volume of this journal. 

(No. 2177, 3s.) Josiah Thomas Poyser, of Burton- 
on-Trent, patents machines for separating damaged or 
broken corn from good grain. A¢cording to this plan 
the grain is caused to pass over a séries.of perforated 

lates or screens, some of which have a transverse or 
ualendinal reciprocating motion imparted, to them, 
these screens beimg so arranged as to separate thie 





broken grain, stones, &c., and deliver them into sepa- 
rate shoots... Blowers are also provided for removing | 
dust, smut, &c. | 

(No. 2178, 6d.) John Booth, of Reddish, patents 
a form of metallic piston packing. This packing con- | 
sists of a single ring, having one circumferential and | 
two inclined cuts made in it as follows: one inclined 
cut extends from the upper side of the ring down- | 
wards to the middle of its depth, and the other from 
the underside upwards, also to the middle of the, 
depth of the ring. These cuts are about half the | 
width of the ring apart, and they are connected by a! 
circumferential cut extending all round the ring, with | 
the exception of the space just mentioned. 

(No. 2179, 8d.) Puillip Arthur De Beranger, of 
Clifton-gardens, Maida-hill, patents making lime and 
cement kilns in ‘the form of a tunnel of rectangular 
section, the floor of this tunnel being provided with 
friction rollers, on which a series of portable kilns 
containing the materials to be burnt can be run. | 
These portable kilns are to be inserted at the one end 
of the tunnel, and gradually moved forward and re- | 
moved at the other end when the burning is completed, 
the arrangement being such that the flame and heated 
gases from the fires with which the tunnel is provided 
are made to pass up and down through the materials | 
contained in the portable kilns. 

(No. 2185, 1s. 4d.) William Lancaster Owen, of | 
Newport, Monmouthshire, patents the arrangement of 
locking gear’ or switches and signals, of which, as | 
made * Messrs. Kengaril, we give illustrations on | 
another page of the present number. 


(No. 2186, 10d.) Cliazles Richardson, of 75, Grace- | 


church-street, patents improvements in the coustruc- 
tion of the air-pumps to be used with his pneumatic 
looms. The patent also includes a method ot impelling 
the shuttle by means of a small piston working in a 
cylinder connected by a pipe with another ‘larger 
cylinder in which a piston works, this last piston 
directly receiving the blow by which the shuttle is to 
be impelled, and imparting its motion to the smaller 
piston through the intervention of an elasti¢ or in- 
elastic fluid contained between the two pistons. A 
method of impelling the shuttle by the explosion of a 
mixture of carburetted hydrogen gas and air is also 
included. 

(No. 2191, 10d.) John Oliver York, of 2, Royal 
Exchange-buildings, patents forming. vessels of a 
couple of “‘ floats” of great length in proportion to their 
width and depth, these floats, which are to be placed 
side by side at a short distance apart, being connected 
by bracing, and carrying a platform between and above 
them. There is nothing new in this. 

(No. 2192, 1s. 6d.) George. Hunter, of Maen- 
twrog, and William Fothergill,Cooke, of Aberia, near 
Carnarvon, patent various machines and tools for 
cutting slate, stone, &c. We shall give a description 
of some of these machines at a future time. 

(No. 2193, 10d.) Samuel Plimsoll, of Whiteley 
Wood Hall, Sheffield, patents the arrangements for un- 
loading coals, &c., which we fully described in our 
account of the Agar Town Coal Depdt on page 417 of 
the present volume. 

(No. 2195, 1s. 10d.) Julius Frederick Moore Pol- 
lock, patents machinery for pressing bricks, tiles, 
corbels, or similar articles. The articles to he pressed 
are fed on to a table, furnished in the centre with a 
die worked by steam or other motive power. As the 
die rises, it is made to bend a spring or compress air, and 
thus accumulate sufficient force to work the feed and 
lubricating mechanism, the last_ operation. performed 
by this force after delivering the rough brick or other 
article on to the die-plate being to admit steam or 
other propulsive medium to the pressing-piston, which 
then descends, subjecting the article contained in the 
die to the requisite pressure. 

(No. 2199, 1s. 2d.) Charles Talbot Porter, of 12, 
Winfield-terrace, Old Trafford, Lancashire, patents 
the equilibrium slide-valves used by him on the 
* Allen” engine, now at work at the Paris Exhibition. 
These valves consist each of an open rectangular frame 
with parallel sides, the frame working between the 
valve-face and a rigid “ bridge” or back plate, somewhat 
similar to that employed by Mr. Wilson, of Patricroft. 
The arrangement 1s such that the steam is admitted to 
the ports both through the valve, and past its edges in 
the ordinary way, each valve giving four openings. 
The patent also includes placing paper, millboard, or 
other non-conducting material between the engine 
cylinder and the base-plate, in order to prevent the 
transmission of heat from the former. 








SAXBY AND FARMER’S SIGNALS. 

Raitway engineers by their daily experience, and 
the public in general by the frequent reports of rail- 
way accidents, are acquainted with the difficulties and 
dangers caused upon much frequented lines by the 
working of points and crossings aud their correspond- 
ing signals. The necessity of making arrangements for 
signalling under more or less intricate arrangements 
ot the switches, points, and crossings has been very 
apparent ever since railway practice has passed its first 
primitive stages, and many more or less ingenious and 
useful contrivances have been introduced on different 
railways all over the world with that object in view. 
At a more recent date, increased traffic and a greater 
number of lines meeting and crossing each other at the 
great junctions, made still further provisions for the 


| safety of working desirable, and ultimately even impe- 


rative. With junctions like that at the Cannon-street 
terminus of the South-Eastern Railway, where thi:ty- 
two pairs of points and thirty-five signals must he 
worked at a rate varying between eighty and one hun- 
dred and eight changes of points and signals per hour, 
a provision which will effectively prevent the occur- 
rence of a misplacement of signals is an absolute ne- 
cessity. There have been different plans of interlocking 
railway-signals invented and brought before the public 
in succession, and at the Paris Exhibition there are 
several contrivances of this kind shown, full-size and 
in models. Qne, of the best arrangements of this 
class is the patent of Messrs. Saxby and Farmer, 
of London, represented in the Paris Uxhibition by 
a beautifully finished model made by Mr. T. Rus- 
bridge, and by a set of photographs showing the 
principal junctions of lines at which Messrs. Saxby 
and Farmer’s signals are at present in operation. ‘the 
arrangement of these signals consists in interlocking 





the levers, which act upon the different points and 
signals, so that each can only be moved when all the 
others are in certain given positions, which positions 
again correspond to a state of the line in which the 
change effected by that one particular lever is admis- 
sible and safe. Under all other circumstances the 
lever is locked, and cannot be moved before everything 
on the line is set right and all possibility of accidents 
guarded against. The principle of this arrangement is 
somewhat similar to that of a Chubb or Brawah lock, 
in which the bolt cannot be moved unless a set of 
tumblers or discs is previously set to a certain relative 
position which allows the bolt to pass. In Messrs. 
Saxby and Farmer’s system of signals, each lever 
pulling one of the switches or signals is in the position 
of the bolt of a Chubb lock—i. e. its movement is hin- 
dered by tumblers or stops connected to the other 
handles which work the other points and siguals. These 
stops are withdrawn, and let the lever pass in certain 
positions of the other levers, and in these positions 
only, and these positions exactly correspond to that 
state of the line which admits of a change being made 
in the position of the points worked by that special 
lever which is set free to move. For instance, if all 
signals are simultaneously set to indicate danger, so 
that no train is allowed to approach the junction; then 
all the levers which work the points are set free, and 
the attendant can change their position at will; but 
the moment one signal is set so as to allow trains to 
pass over one particular line, this change effects the 
locking of all those peints and signals which would 
permit atrain from a branch line to run upon the same 
rails. It is thereby impossible for the attendant to 
move the corresponding levers by mistake, and if a 
movement is required for the service of the line, it 
necessitates the previous changing of the first signal, 
and thereby prevents the possibility of a collision be- 
tween two trains, as sometimes caused by a mistake in 
the signalling. 


MONT CENIS RAILWAY CARRIAGE. 

Own Thursday evening last week the first carriage 
constructed for Mr. Fell’s railway over Mont Cenis 
was taken into the Paris Exhibition building, and 
placed amongst the French railway carriages in the 
machinery department. It has been built by Messrs. 
Chevalier, Chiclus, jun., and Co., of Paris, and is a very 
comfortable-looking but not a very commodious car- 
riage. It is constructed like an omnibus, with side 
seats, having accommodation for six passengers on 
each side. ‘Lhe extreme width of the carriage is about 
6 ft. 6 in., and the width between the seats 2ft. ‘The 
seats are separated on either side by three partitions, 
the-two middle compartments being each capable of 
accommodating two passengers, whilst the end seats 
are for one only; the carriage is lined with a drab 
cloth up to about half its height; the whole of the 
sides above the lining are windows, corresponding in 
width to the divisions of the seats—that is to say, the 
two centre windows on either side are broad and the 
end ones narrow. At each end of the carriage is a 
door, which opens by sliding into the panel of the 
carriage, and on either side of the doors is a looking- 
glass, corresponding in height with the carriage win- 
dows. At one end of the carriage there is a small 
open coupé, two feet broad, through which passengers 
enter the carriage by means of a side door. 'lhis coupé 
is for ‘a guard, and is fitted with a small seat, and 
there are also two brake-handles brought up against 
the handrail at the end of the coupé, one of which is 
for putting the brake on the four carriage wheels, 
whilst the other works a Bup over the central’ rail. 
The wheels for the central rail, of which there are 
two pairs, are suspended from two cross-bars sup- 
ported over the centre of the axles of the carriage 
wheels. There is one central buffer and coupling-link, 
all in one, for connecting the carriages to each other, 
with short coupling-chains on each side; over this 
buffer-link an iron plate 193 in. broad is let down, and 
forms a passage of communication between the car- 
riages along the entire length of the train. ‘The gauge 
of the Mont Cenis line is 3 ft. 7% in. 














GoLD-wWASHING.—In several parts of California there are 
vast beds of concreted gravel, coutuining a certain quantity of 
gold in sand or flakes. ‘I'o break up the concrete by mechanical 
labour, and to wash it afterwards, would be a work of difficulty. 
The gravel, too, breaks up under the action of powerful jets of 
water. In some cases water is brought from a distance of 
several miles—in some cases even sixty or seventy miles—in 
open timber channels called “flumes.” The water is led down 
through iron pipes to the bottom of lofty cliffs or “bluffs” of 
concreted gravel, and, under a head of perhaps 200 ft., turned 
in jets against the gravel. The gravel breaks down, and the 
overflow runs off through a trough of great length and of slight 
inclination, in which the gold is deposited. We shall shortly 
give a series of views, one of which will show this process of 
gold-washing. 
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WOOD-WORKING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. J. L. PERIN, ENGINEER,{ PARIS. 
(For Description, see opposite Page.) 








=, =m 
(Cems ti 2 —_ a ae) = 


_— oa 4 v & 
Sha ? oD) c: 
A _| Y - wy 


UY. 
Miu 


WH 
ve 
Wh 











May 17, 1867.] 


ENGINEERING. 


499 








—=3 


ENGINES FOR TWIN-SCREW LAUNCHES, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. JOHN AND GEORGE RENNIE, ENGINEERS, LONDON. 


Messrs. Joun Penn AnD Son, Messrs. Maudslay, Sons, and 
Field, and Messrs. John and George Renni+, each exhibit in the 
English marine-engine annexe of the Paris Exhibition specimens 
of the engines respectively made by them for the twin-screw 
launches of the vessels of our navy. Engines of this class have 
received considerable attention from each of the three firms 
above mentioned, and much care has been taken in the designing 
of the various details. Of Messrs. Penn’s engines we gave 
illustrations and a description on pages 22 and 23 of the 
second volume of this journal, and Messrs. Maudslay’s en- 
gines we illustrate and describe in another part of the present 
number (vide pages 502 and 503), whilst of those made by 
Messrs. Rennie we give a perspective view above, our engraving 
having teen prepared from a photograph for which we are in- 
debted to Messrs. Rennie. Messrs. Rennie’s engines differ from 
those of Messrs. Penn and Messrs. Maudslay in their having 
only a single cylinder to each screw-shaft, and in their being 
fitted with surface-condensers, which furnish the boiler with a 
supply of fresh water, aud thereby enable the tanks—in 
which in some cases a supply of water for the boilers of 
launch engines has to be carried—to be dispensed with. The 
cirenlation of the water in each condenser is maintained by a 
small centrifugal circulating pump driven by gearing from the 
corresponding screw-shaft, as shown in the engraving; from 
which also the general arrangement of the engines will be so 
clearly seen, that a detailed description of them will be unneces- 
sary. The weight of the engines, boiler, and condensers, with 
Water, is 3 tons 10 cwts. ; and the weight without water, as lifted 
out of the boat, only 2 tons 5ewts. Messrs. Rennie’s launch 
engines occupy a less length in the boat than those of the other 
makers, and they have on the trials given a somewhat higher 

. We append the particulars of a trial at Stokes Bay of 

.M. steam launch, No. 10, fitted with a set of Messrs. Rennie’s 

engines, the launch being of the following dimensions: 


ft. in. 

Length of boat; ... ine os ra wo 
eam ae ove ese 10 Il 
Draught of water, forward... wa “hk i 

a ae ol 3 Of 


. 10} tons, 


Displacement on 
e» 80 lb. 


Load on safety-valves as 

















The engines were tried both with the condensers at work and 
with them disconnected, and the following are the resnits: 








‘ull Power, 
Full Power, 
a —— 
without —— 
Condenser. Condenser. 
Pressure of steam in boilers .. .. .. | 80.833 Ib, 73 25 Ib, 
Number of revolutions of f maximum.. 330 340 
engines «« «- «- ..¢@mean.. 326.333 328.5 
Mean pressure in cylinders 54.958 Ib, 58 3:4 
Indicated horse-power 30.732 32.84 
Speed of vessel .. ... «- 7.897 knots | 8.054 knots 
Quantity of coal on board.. 5ewt. 
Quantity of stores 1 day 


description gs Common 4-bladed and 


variable pitch. 


diameter os 06 és 2' 6” 
Propeller jou 4. co uc sl OO 
TE 63. 00. 40 Kes Oe 33” 
immersion of upper edge.. tt 

True mean of speed of 6 runs with and 
against tide,in knots .. .. 7.897 








True mean of speed of 4 runs with and 
against tide, in knots : ae 8.054 








Tue Jet Prorriier.—M. Lissignuol, lately the engineer to 
the Compagnie Générale Transatlantique, has recently read a 
ead before La Société des Ingénieurs Civils, of Paris, wherein 

e professes to show that the miiship-section co-efficients ob- 
tained from the jet-propelled vessel Waterwitch are nearly as 
high as those obtained from large paddle and screw vessels of 
good forms. As we have given authentic notices of the per- 
formances of the Waterwitch, and-shown how inferior was her 
performance in a dynamic point of view, M. Lissignol’s conclu- 
sions will create no little surprise. 

Tue Nortu-Eastern Marine Encine Worxs.—These 
new works, established at Sunderland, by a limited liability 
company, of which Mr. J. Frederick Spencer is the managing 
director, are now engaged upon various contracts. with the 
prospect of good employment. The works are well provided 
with first-class plant and machinery. 





WOOD-WORKING MACHINERY. 


In Figs 1 and 2, on page 498, we represent one of M. Perin's 
large band saws, similar to the one exhibited by this maker at 


Paris. This machine is intended for cutting timber. It has a 
carriage and table for traversing the timber against the saw by 
a self-acting and continuous feed motion, regulated with regard 
to the amount of feed by a pair of conical drums, cc, Fig. 1, 
which allow of a change of relative speeds by traversing the 
strap upon them longitudinally. . The advantage of a circular 
saw for cutting timber is principally that it has a continuous 
cut instead of the intermittent action of a reciprocating 
saw. There is thereby a direct saving of time in avoiding the 
return stroke, but there is alsoa possibility of working at much 
higher speeds and with a heavier feed, on account of the moré 
steady and regular action of a.continuous cut. M.  Perin 
exhibits several band saws for different sizes of . wood. 
One is asmaller saw, in which the wood is placed upon a 
horizontal table, and the feed motion given to it by means of a 
pair of grooved rollers placed in a vertical position, and pressed 
against the wood, so as to grip it firmly between them. .In the 
engravings we also represent two mortising-machines exhibited 
by M. Perin. Figs. 1 aud 4 show a vertical mortising-machine, 
and Fig. 5 a horizontal machine of this class. The vertical ma- 
chine is combined with a drill, which is used by itself if wanted, 
or for commencing the operations which are afterwards com- 
pleted by the mortising chisel: The table supporting the wood 
can be traversed in a horizontal line by means of a screw 
worked from.a hand-wheel. ‘The horizontal mortising-machine, 
which works on the plan of a traversing drill, has a table which 
can be set at any required angle, so as to produce mortises in 
angular directions, and ‘aiso bevel mortises, if required, by a 
double ‘operation, setting the table in two different positions 
successively. 








Ferry Ganowayrs.—The gangway of the ferry at Newcastle’ 
which broke down the other day, with such fatal results, has, 
been fished out of the Tyne, and, having been examined by en- 
gineers, found to be defective in construction. The angle irons, 
were not run right through, but were spliced in the middle, and 
the main strength of the gangway depended on them. 
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THE PARIS EXHIBITION. 
Frexcu Marine EnGInes. 
(Continued from page 475.) 

Tue mere fact that the engineers of the French 
Admiralty have abandoned two or four cylinder engines, 
and have adopted as the standard for their large marine 
engines three cylinders of equal size, driving three 
cranks of equal radius, is sufficient to entitle the sub- 
ject of their choice to our gravé'consideration. When 
we add to this the circumstaiee’ that, after ample ex- 
perience of this class of enginé, they have proceeded 
from the smaller scale to ¢onstruct their largest upon | t 
the same plan, we must infer that the practical results 
they have already obtained ha¥e' been such as to justify 
this revolution in their systém’of construction. When 
we further consider that not only the talents of the 
corps of highly accomplished and educated Ingénieurs 
de la Marine have applied their science and skill to 
investigate its theory and determine its details, but 
also that the best manufacturing establishments em- 
ployed by the Admiralty have constructed similar 
engines, we must feel satisfied that there is mucli more 
in this kind of erigine that should recommend it to our 
careful and patient investigation than the bare fact of 
using a three-cylinder engime would at first sight appear 
to require. 

There certainly, is much more in this engine ‘than 
mects the eye, and, in orde? tlioroughly to appreciate 
it, and measure its future importance, it is necessary 
to follow its peculiarities with patient detail right 
through the whole of the methods ‘adopted for its ap- 
plication. Granting, therefore, that they were wise in 
adopting three cylinders ‘and threé cranks for the new 
standard marine engine, the question next arises 
whether they were wise to adopt it with Woll’s 
principle, employing the simple high-pressure in one of 
the cylinders and thie expansion and condensation in 
the two others. 

There are obvious difficulties in the way of doing 
this with three cylinders, which do not apply when it 
is done with two or four. If two cylinders are.used, 
the condensing-cylinder is ready at the top or bottom 
of the stroke to receive its charge of steam from the 
other, which has just completed its stroke ; but with 
three cylinders driving three cranks at 120° apart, no 
one of the three is at the end of its stroke or at the 
beginning coincident with the others, therefore the 
usual system cannot be applied, and new difficulties 
stand in the way. 

One characteristic feature of the engine renders this 
difficulty still greater. All the cylinders are identical 
—pistons, cylinders, cranks, valves, and valve gear. 
Although this gives symmetry and simplicity to the 
engine, it is hard to see why it was necessary and how 
it should work well, seeing the duties and nature of 
the high-pressure and low-pressure engines are so dif- 
ferent ; but it is quite plain that this simplicity of con- | 
struction is of high value, and if it be attended with 
uniformity of pressure and effect in all three cylinders, 
it must be reckoned an important practical quality. 

The working of the steam in the engines is as fol- 





the steam. 
places at the end of the stroke, no room in the valve 
yassages, and no space between the adjacent cylinders, 
“ will get curious cusps in any curve by which he 
may represent the varying pressure of the steam as 
the pistons move with varying velocity at the diffe- 
rent parts of their respective strokes. 
are softened and rounded down in practice by the ex- 
pansion of the steam into the vacant places to which 
we refer, and out of the aggregate there comes a 
moving force of surprising uniformity. 


a repetition of exactly the same process; but the 
other sides of No. 2 and No: 3 are undergoing ex- 
haustion into the condensers, While their opposite sides 
are having steam measured out into them by No. 1. 


diagram, it will be apparent that this is a practicable 
combination of three equal cylinders into a Woolf’s | | 
engine; but it will be by no means obvious that the 
work done in each of the three cylinders is equal—it 
may be unequal to almost any degree. 
it has been so contrived in this engine, that when it is 
at its highest strain, during extreme work, the quantity 
of work done in all the cylinders is almost exactly 
identical. 


cylinders may be pretty ony recognised, if we begin 
by supposing three atmospheres, of pressure of, say 


sphere, calling the vacuum also 14 lb. The total 
42 lb. of steam enter cylinder No. 1, are cut off and 
expanded in cylinders Nos. 2 and 3, down to 211b., or 


atmosphere, leaving 14]b. to be made up. by- the 


If he supposes that there are no vacant 


But all. these 


Up to this point we have only taken one side of the 
hree cylinders: the other side of No. 1 goes through 


If all this has been made’ intelligible without a 


Nevertheless, 


The equality of the work done in each of the three 


141b. an inch, or say 28 1b. pressure above the atmo- 


half the original pressure; this 21 Ib. is 7 lb. above the 


vacuum. ‘Thus there are 21 Ib. effective in the high- 
pressure cylinder, and 21 lb. effective also in the low- 
pressure cylinders, both cutting off alike. This state- 
ment.is not exact, but conveys a fair idea of the prac- 
tical equality exhibited between the diagrams of actual 
performance of the high-pressure and low-pressure 
cylinders. 

To render the performance of both kinds of cylinders 
perfectly uniform, some further refinements may yet be 
introduced; that such refinements will be worth the 
cost of additional complexity is far from certain. Some 
deviations from the exact angles of 120° might soften 
some irregularities, but. might also introduce others; 
some variations in the degree of cut-off might possibl 
improve the economy of performance ; possibly sack 
improvements may be in the way of accomplishment. 
In the present engines some such changes are on trial. 

But on the whole, it is an important fact that here 
are three identical engines working combined on Woolf’s 
system on three cranks, with a very fair uniformity of 
pressure on all the pistons through the greater part of 
the stroke. What the designers consider that they 
have achieved is the absence of those high initial pres- 
sures which a couple of large cylinders working with 
the same high pressure of steam, and expanding to the 
same degree, would have thrown on piston-rods, cranks, 





lows: No. 1 cylinder has the high-pressure steam ad- 
mitted to it from the boiler at the commencement of 
the stroke, and it is cut off by an ordinary slide-valve 
when the crank has made one-third of a revolution. At 


this point No. 2 condensing-cylinder opens its valve, | 
and admits steam from No. 1, where it is now expand- | 
| themselves : they superheat the steam, but they do 


{cylinder directly. 


ing under the closed steam-valve. No. 2 and No. 1 
continue to divide this first charge of steam until 
No. 2 has made one-third of a revolution; then its 
valve closes, and under its closed valve the charge of 
steam is left to expand. No. 3 cylinder opens its 
valve as No. 2 closes, and receives from No. 1 all the 
steam it can deliver during the last one-third of a re- 
volution, at the end of which time No. 1 is completely 
empty, and ready to receive ancther charge of steam. 

Now any one who follows this process carefully 
willsee that it has difficulties and seeming incon- 
sistencies. No. 1 is expanding its first charge while it 
first feeds No. 2; but it is on its way back and con- 
densing the steam, instead of expanding it, when it 
makes the return stroke. Luckily, No. 2 piston is at 
this moment going so much faster than No. 1, that it 
not only takes up what No. 1 throws out, but makes 
room for much more, and thus, to a great extent, 
equalises the expansion. 
and admits steam behind the piston, the first and third 
pistons passing through equal portions of their 
cylinders during that time, though with varying 
velocity. 

The engineer who will take the trouble to follow the 
steam through every portion of these phases in its re- 
volution will see that there are several singular points 
to be noticed in the continually varying pressure of 


;much larger bearings, cool journals, and unstrained 
}mechanism; that, in short, they have the quality of 
endurance and continuity of work in a high and prac- 


At this point No. 3 opens | 


and all rubbing surfaces. They boast that they have 


tical degree. 
There is another refinement on which they pride 


not throw the superheated steam into the high-pressure 
Instead of that, they throw it on 
to the outside of the low-pressure cylinders, and de- 
posit the surcharge of heat in the metal of these 
cylinders. This done, the steam, having discharged its 
excess of heat, enters the high-pressure cylinder with- 
out producing the practical inconveniences of sur- 
charged steam ; and when this steam finds its way into 
the low-pressure cylinders, it there picks up again the 
surplus of caloric it had left on the outside, and thus 
obtains a charge of heat at the time and in the place 
where it is of most mechanical value. This trans- 
ference of caloric to and from the steam in its different 
stages is ingenious, and practically works well. 

It will be noticed that this three-cylinder engine 
requires but two condensers and two air-pumps, and 
they are, like the two condensing cylinders, placed at 
the two opposite of the engine ; this leaves a large 
open space free in the middle of the engine for the 
piston-rods, slides, and connecting rods, which are all 
comfortably accessible ; and the centre cylinder, which 
has no air-pumps to work, works instead large water 
pumps, to be employed in case of accident or leakage. 

Another point deserves attention. The whole engine 
is combined into one large cellular structure of great 





continuous support in every direction. It should also 
be noticed that the eccentrics have been entirely re- 
moved from the crank-shaft in order that the greatest 
practicable area of the shaft should be left for the bear- 
ing surfaces, and a single subsidiary shaft with three 
cranks moves all the valves of the three cylinders, and 
is driven from the main shaft by a pair of geared 
wheels. 


We have said enough to show that in this engine 


there is much to arrest attention and to reward grave 
consideration. 
seems to be far less in it than afterwar 
be the case ; but in looking at it, it is necessary to re- 
member that the intention and purpose of it is not the 
accomplishment of a tour de force or the achievement 
of extreme speed over a measured mile of race-ground, 
bué endurance and preservation of sound condition 
during prolonged effort over great distances. 
reason we have thought it well deserving minute and 


From its very simple te there 
s turns out to 


For this 


engthened description. 








THE PARIS EXHIBITION. 
REGULATIONS AS TO PRIZES AND JURIES. 
Ty connexion with the information which we else- 


where publish as to the exhibitors to whom, so far as 
is yet settled, prizes will be awarded at the Paris 
Exhibition, we think it will now be useful if we re- 
= from the catalogue of the British section, pub- 
i 


shed by Messrs. Spottiswoode and Co., for her 


Majesty’s Commissioners, in the early part of the 
present year, the official regulations respecting the 
nature of the rewards to be given as prizes, and the 
composition of the juries appointed to award them. 
This information, printed in English, French, 
German, will be found in the official 


we refer. 
Regulations respecting the nature of the rewards and the compo- 


and 
catalogue to which 


sition of the juries appointed to award them. [Approved by 


Imperial Decree, June 9, 1866. ] 

1—General Arrangements. 
Art. 1A sum of eight hundred thousand francs (32,0002) 
will be given in prizes to be awarded at the Universal Exhibition 
of 1867. 
Arr. 2.—An International Jury will beappointed to adjudge 
the awards. 
The International Jury will consist of six, hundred members, 
divided amongst ‘the different nations in aecordance with the 
oe rece of space which the products of each occupy in the 

xhibition. j : , 

Art. 3.—The French members of the International Jury will 
be appointed by the Imperial Commission. 

The foreign members will be named by the respective National 
Commissions of each country. 

Allthe appointments should be made before December 1, 
1866. 

The Imperial Commission, after consultation with the various 
foreign commissions, will distribute the members of the jury 
among the classes. 

Art. 4.—The International Jury should accomplish their 
work from April 1 to May 14, 1867. 

With respect, however, to Classes 52, 67 to 88, and 97,* the 
labours of the jury will be carried on during the whole time the 
Exhibition remains open. 

Arr. 5.—The grand distribution of the awards will take place 
on July 1, 1867. : 

I].—Special Arrangements relative to the Fine Arts Group. 
Art. 6.—The rewards at the disposal of the International 
Jury for works of art are regulated as follows :— 
17 grand prizes, each of the valueof . 2000F, = 807. 
82 first prizes, each of the value of . . . 800f. = 322. 
44 second prizes, each of the value of 500f. = 201. 
46 third prizes, each of the valueof ... .  400f. = 161. 
Art. 7.—The rewards specified in Article 6 are divided as 
follows amongst the four sections of the fine arts, which cor- 
respond with the classes of the first group: 

Ast Section, Classes 1 and 2 combined :—8 grand prizes, 15 

first prizes, 20 second prizes, 24 tlrird prizes. 

2nd Section, Class 3:—4 grand prizes, 8 first prizes, 12 

second prizes, 12 third prizes. 

8rd Section, Class 4:—3 grand prizes, 6 first prizes, 8 second 

rizes, 6 third prizes. 

ath Section, Class 5:--2 grand prizes, 3 first prizes, 4 

second prizes, 4 third prizes. 

Art. 8.—The jury for the fine arts group consists of 63 mem- 
bers. 

The numerical proportion of the French and foreign members 
is shown in the accompanying Table. 

The French members of the four sections will be nominated 
by the Imperial Commission from among the members of the 
jury of selection, An equal number will be taken from each of the 
three lists of members of whom that jury was composed, in ac- 
cordance with the decision of May 12, 1866. 

Exhibitors who undertake the functions of international 
jurors for works of art will be eligible to compete for the awards. 

Each of the four sections will be presided over by one of its 
members, to be selected by the Imperial Commission. ‘I'wo of 
the presidents will be Frenchmen. 

Arr. 9.—The four sections may combine to suggest, if ne- 





* Nore.—Class 52—Prime movers, boilers, and engines specially 
adapted to the requirements, of the Exhibition ; Classes 67 to 73, 
7th Group—Food in various states of preparation ; Classes 74 to 
82, 8th Group—Live stock, and specimens of ‘agricultural build- 
ings ; Classes 83 to 88, 9th Group—Live produce and specimens of 
horticultural works ; Class #5—Instruments and modes of work 





strength, every part being made to help every other by 


peculiar to skilled workmen, 
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cessary, modifications in the appointment of the awards as laid 
down in Art, 7. 

The Imperial Commission will nominate one of its members 
to act as president of the four sections combined. 

I1L.—Special Arrangements relutive to the Nine Groups of the 
Products of Agriculture and Industry. 

Art. 10.—The rewards at the disposal of the Internationa] 
Jury for the products of agriculture and industry are regulated 
as follows: if, ror, 

Grand prizes and money awards of the total valuai of 250,000 
francs (10,000/.) ; ish Tha tes-cy 

100 gold medals, each of the value of 1000 franes (400): u» 

1000 silver medals ; : 

$000 bronze medals; 

6000 honourable mentions, at the utmost, ad 

All the medals will be of the same pattern. Mp 

[The above was the arrangement first’ décided ‘upon; but it 
has been decreed that the prizes of the Exhibition shall be 
multiplied. It was, as above stated, originally ordained that 
there should be distributed 100 gold medals, LOV0 of silver, 3000 
of bronze, and 5000 certificates of honourable mention, ‘This 
was much too few for an Exhibition the most spendid that has 
ever been, and supported by no less than 42,000 competitors. 
It is now arranged that there will be 900 gold medals, 3000 of 
silver, 4000 of bronze, and 5000 certificates of honourable men- 
tion; but whereas the 100 gold medals. which were originally 
promised were to be worth 402. each, the 900 new ones are to be 
worth each only 102. The, new arrangement has produced a 
great satisfaction in many breasts; but the juries, some of 

whom are scattered to the winds, have not a little diffienlty now 
in re-adjusting the order of the prizes. Some juries have been 
very extravagant in the demand fur gold medals. In other groups, 
the juries have been more moderate in their demands, and now, 
consequently, find that they have made a mistake. So there 
isa good deal to be done in the way of revising claims and ad- 
usting demands. ] 

Arr. 11.—The grand prizes are intended to reward the merit 
of inventions, or of improvements which have brought about a 
great amelioration in the quality of the products, or in the pro- 
cesses of manufacture. 

Art. 12.— 1! he award of the prizes enumerated in Art. 10 
for the nine groups of agriculture and industry will bé the result 
of the succrssive labours of the juries of classes, the juries oi 
groups, and of « superior council. 

Arr. 13.—The numerical proportion of the-French and 
foreign members in each of the juries of classes is shown in the 
annexed Table. 

Arr, 14.—The meetings of all the juries of classes will com- 
mence cn April 1. At its first meeting the jury will appoint a 
president, vice-president, and secretary; a reporter must subse- 
quently be elected before April 10, 1867. 

Arr. 15.—The juries ot classes may .appoint associates, or 
experts, to assist them, selected either froin members of. the 
other classes of the international jury,er from persons who are 
not jurors: in the latter case the selection of the associate or 
expert must be approved by the Imperial Commiss on. 

Art. 16.—Exhibitors who undertake the functions, of jurors, 
are thereby rendered ineligible to compete for the rewards. 

Exhibitors appointed by the jury of a class as associates or 
experts are also excluded from the competition, as regards the 
products of the class on which they are asked to advise. 

The Imperial Commission, however, reserves the right to 
authorise certain exceptions to the rules laid down in the pre- 
ceding paragraphs. a 

Art. 17.—the Foreign Commissions are requested to ap- 

int to each jury of a class delegates, whose duty it will be to 
urnish all necessary information to the jury respecting the ex- 
hibitors from their respective countries. The place of residence 
of these delegates must be communicated to the Imperial Com- 
mission before March 20, 1867. 

The same functions as respects the French section will be 
performed for each jury of a class by the corresponding Com- 
mittee of Selection. 

Arr. 18.—From April 1 to 14, each jury of a class of groups 
2, 3, 4, 5, 6, and 10, will examine the products, and without 
making any distinction of nationality will classify the exhibitors 
who appear deserving of reward. 

The jury of a class will then draw up a list of the exhibitors 
who, under the rule in Art. 16, are excluded from competition, 
and will suggest such exceptions as may seem desirable. 

Finally, the jury will classify, without distinguishing their 
nationatity, the co-operators, foremen, and workmen whom it 
considers worthy of notice, either for services rendered to agri- 
culture of industry, or for having taken a part in the production 
of remarkable objects in the Exhibition, 

The classitied lists, signed by the members who have taken a 
part in this work are to be delivered by the Reporter at the 
office of the General Commissioner, on April 14, 1867, at 
latest. 

The class juries for Classes 52 and 95 will only be required to 
furnish the mformation necessary to determine the number of 
awards which it may be proper to adjudge to these classes; and 
to nominate the associates, who will assist them in the unre- 
mitting examination which the nature of the objects exhibited 
requires, 

Should the above-mentioned lists not have been furnished by 
a jury of a class by April 14, the Imperial Commission wiil 
direct its own officers to prepare them. 

Art. 19.—From April 1 to 14 the juries of classes for groups 
7, 8, and 9 are to draw up the list of associates whose assist- 
ance they desire in the examination of the products during the 
time the Exhibition will remain open, and will furnish the in- 
formation required, in order to fix the number of rewards. 

Arr. 20.—The Presidents and Reporters of the juries of 
classes will be the members of the juries of groups; in the 
event of the absence of the Presidents, the Vice-IPresidents 
will take their place. 

In addition to these members, a President and two Vice- 
Presidents wiil be appointed for each jury of a group. 

The distribution of Presidents and Vice-Presidents for the 
juries of groups amongst the various countries is shown in the 
accompanying table. 

In accordance with Art. 3, the French Presidents and .Vice- 


Presidents will be appointed by the Imperial Commission; the 
foreign Presidents and Vice-Presidents will be nominated by the 
respective foreign Commissions. ‘Te Secretary of each jury of 
a group will be appointed by the Imperial Commission. 

Arr. 21.—From April 15 to 28, the juries of groups for 
Groups 2, 3, 4, 5, 6, aud 10, will examine all claims that come 
within their province, settle the classified lists drawn up by the 
jories of classes, and mark opposite to each name the award 
which they propose to make. 

With respect to Classes 52 and 95, the jury of the group will 
only fix’the number of rewards. 
| _ In the deliberations which concern each successive class, the 
class jury will be associated with the jury of the group. The 
members thus associated are entitled to give their votes. 

The preliminary labours of the juries of groups should be 
completed, and the result sent in to the office of the General 
,Commissioner, on April 28, at latest. If the work be not 
‘finished by that day, the Imperial Commission will be compelled 
to take the mutter into their own hands, 

Arr. 22.—From April 15 to 28, the juries of groups for 
Groups 7,8, and’9 will settle the lists of associates drawn up by 
the juries of classes, and send in fo-‘the office of the Geueral 
Cominissioner suggestions relative to the number of rewards 
which ig may be desirable to assign to each class 

Ant. 23,—The Superior Council of the jury will be composed 
of the. Presidents and Vice-Presidents of the juries of groups. 

This council will be presided over by one of the Vice-Presi- 
dents of the Imperial Commission. 

The Secretary and Assistant Secretary of the Imperial Com- 
mission will act as secretaries. 

Arr. 24.—From April 29 to May 5 the Superior Council will 
apportion the whole, number of rewards amongst the various 
groups. 

If it should appear desirable to increase the nnmber of medals, 
the council may request the Imperial Commission to deduct for 
that purpose 50,000 frs. (2000/.), at the most, from the sum set 
apart for grand prizes and money awards. 

The labours of the Superidr Council must be completed on 
May 5, at latest. 


agriculture and industry will be published under the direction 
and superintendence of a committee, the members of which will 
be appointed by the Imperial Commission upon the nomination 
of the Superior Council. 

Arr. 26.—From May 6 to 12 the juries of groups specified 
in Art. 21 will apportion the rewards determined by the Superior 
Council amongst the classes of their respective groups. 

The results of this work are to be sent in to the office of the 
General Commissioner on May 14, at latest. 

Arr. 27.—During the whole time that the Exhibition remains 
open, the Imperial Commission will appoint fortnightly tem- 
porary associates, whose duty it will be to assist the juries of 
classes in the examination of the products, processes, or imple- 
ments in Classes 67 to 88, sent to the Exhibition for competition 
during the corresponding fortnight. 

These associates’ will be selected from the lists settled, as 
stated in Art. 22. 

On the second. day of each fortnight, the temporary commit- 
tee, composed of jurors and associates, will classify the exhibitors, 
co-operators, and workmen, whom it may consider deserving of 
reward, into four categories, under the heads of first prizes, 
second prizes, third prizes, honourable mentions, of partial com- 
petition, This list may be made public at once. 

Aut. 28.—From October 15 to 20, the juries of groups for 
Groups 7, 8, and 9, taking as a basis the return of the prizes 
and honourable mentions awarded by the temporary committees, 
in accordance with the preceding article, will draw up for each 
class a complete list of exhibitors, co-operators, and workmen, 
and will adjudge the rewards which have been placed at their 
disposal by the Superior Council. 

The certificate will contain a statement of the piizes and 
honourable mentions which the various temporary committees 
may have awarded during the Exhibition to the prize-holders, 

Art. 29.—The juries of classes for Classes 52 and 95 will 
submit to the Imperial Commission, on October 20, at latest, 
proposals relative to the rewards reserved for them by the jury 
of the group. 

The Imperial Commission will come to an immediate decision 
relative to the rewards proposed. 

IV.—Special Arrangements respecting a New Order of Reward. 

Arr. 30.—A distinct order of reward is instituted in favour 
of the persons, establisiments, or localities which, by a special 
organisation, or special institutions, have developed a spirit of 
harmony among all those co-operating in the sume work, and 
have provided for the material, moral, and intellectual well- 
being of the workmen. 

These rewards consist of ten prizes, of the total valu: of 
100,000 francs (4000/.), and twenty honourable mentions. 

One grand prize of 100,000 francs may, in addition, be 
awarded to the person, establishment, or locality, distinguished 
under this head by a very exceptional superiority. 

Art. 31.—A special jury will judge of the merit specified 
for this order of reward, aud will determine ‘the amount of the 
prizes and the form in which they will be awarded. 

One of the vice-presidents of the Imperial Commisaion will 
act as president of this jury. 

The total number of members, including the president, is 
fixed at twenty-five. 

The number of members which the different countries will 
contribute to this jury is shown in the accompanying ‘lable. 

The Secretary ‘of the Imperial Commission will act us its 
secretary. 

Art. 82.—In the event of members not being nominated 
before December ‘1, 1866, in conformity with Art. 3, the 
Imperial Commission will select the foreign jurors from amongst 
the persons accredited to them by the various Governments. 

Ant. 33.—The number of members of the jury who must 
be present tu form a quorum is fixed at eighteen. The prizes 
and honourable mentions will be awarded according to the 
majority of votes, ‘Ile grand prize can only be awarded by a 
majority of two-thirds. 

Art. 34.—Applications and documents describing and point- 





ing out for the new order of reward a person, an establislment 


Arr. 25.—A report. upon the exhibition of the products of 


or a locality, must be transmi:ted, before December 1, 1866, to 
the Councillor of State, General Commissioner. 

Art. 35.—The first session of the jury will be held on 
December J, 1866, in order that they may lay down the 
regulations for the guidance of applicants, and commence their 
investigations, 

Art. 36.—In a second and last session, from April. 15 to 
May 14, 1867, the jury will come to a firial decision on the 
apportionment of the prizes, and on the persons, establishments, 
or localities to which they are to be awarded. ‘These prizes will 
be distributed at the same time as the other rewards, namely, 
July 1, 1867, 

Done and discussed by the Imperial Commission, Juue 7, 1866. 

E. Rountr, 
Minister of State, Vice-President. 

E. B. De Coancourrots, Secretary. 

True copy. 
F. Le Pray, 
Councillor of State, General Commissioner. 


APPORTIONMENT of the Members of the International Jury 
amongst the different States, based upon the Amounts of 
Space which these States occupy in the Exhibition. 





























Juries for the Fine 
Arts, Agriculture, 
und Industry. | & 
(See IL. and ILI.) A, 
NAMEs oF STATES 2 |S jee > =a 
(arranged according to the |5 |S 5/22] £/So 5|ss 
order of the Spaces occupied) 2/2 &|Z =| SiSL AIR e 
by them in the Palace), |S 2|89 BCE -|IP sy] 
EOS SIFTS ZIES | & 
Ssl|EETEl Fz 
GE |e4 ot = |-7° 
= 2 oy = |2 
a‘|-b'| ol a e ir 
France ee us w.| 289} 5) 7 | 251) 9 260 
Netherlands we coe] AY ove | ane 4) *(1) 4 
Belgium... ose coo] 23] eee 1 24 1(1)| 25 
Prussia... ace sal, Sa. 1} 29) 1 30 
Minor States of Germany...) 27; 1] 1] 29) 1 30 
Austria... oe? ma ee Pe Pere 30 
Swiss Confederation eof 30) 000 f KY BED 12 
Spain oes dee cob] 4] 00 | cee 7| 1 (2) 8 
Portugal ... vas por a 4) *(2 4 
Greece sa ven ooo] 4] wee | ane 4) (2 4 
Denmark... ove oe! ie rey iar 3) *(3) 8 
Sweden and Norway coe] BY vee’ | one 8] 1 (8) 9 
Russia Seo ees sosft Aah see FS 12) 1 13 
Italy een ose coo] 20) oe | 2} 21] 1.(4)]. 22 
Pontifical States... pool, , Bh, ceed. one 1) *(4) 1 
Roumanian Principalities ...]| 1) «+ | .!. 1) °(5) 1 
Ottoman Empire ... coe] Bf cee | ose 5) 1 (5) 6 
Egypt ove ose ove 1] wee | oe 1} *(5) 1 
Various Asiatic States...) 2] eee | ane 2 é 
Persia eee eee ils Been be 1} *(5) 1 
Various African States and 
Oceana ... soe oe i | ee ert 2) . *(5) 2 
United States of America...| 8} ... | 1 9) 1 10 
Various American States ... Bi sce | ope 5| 1 6 
Great Britain and Ireland...) 77) 2 |) 3] 82) 3 85 
Totals ... 200 ee} 517] 10 | 18 | 545/25 570 
Reserved ove en soe ove see «| 30 
Total... oc es sie os inl ... | 600 











Mr. Scort Russert and tHe INstITUTION oF 
Civit EncineERs.—IJn a recent impression we made 
some brief comments on some very strong expressions 
which appeared in EnGineeRine, a scientific journal 
edited by Mr. Zerah Coliurn. The expressions re- 
ferred to were employed with reference to one of Mr. 
Scott Russell’s assailants, in a controversy amongst 
engineers, in which that gentleman holds a con- 
spicuous position. Our comments were made under 
the impression that the expressions we condemned 
appeared in the leading coluuns of Mr. Colburn’s 
journal, whereas we find they are contained in a letter 
published in Exerxeenine, and with which, beyond 
the insertion of it, Mr. Colburn had nothing to do. 
We think this explanation is due to Mr. Colburn, more 
particularly as our comments were suggested, not by 
a perusal of the letter in his journal, but of an extract 
from it found in another eontemporary.— Shipping and 
Mercantile Gazette. 

[We may add that while “ Detector's” letter was for the most 
part ably reasoned, it contained some expressions which we 
should never ourselves empioy in any argument, although we 
did not go to the extent of excluding them, knowing that they | 
were expressed in good faith, although not, perhaps, in good 
aste, upon the strength of a general rumour which, at one period 
of the history of the press, would have been held to justify them. 
In any case, and as is sutiiciently known of the management of 
the English press, the Editor is never held responsible for the 
opinions of his correspondents.—Ep. E.] 


— 





* The asterisks with reference-numbers indicate the groupings 
together of countries which have been found necessary in order 
not to exceed the number (25) for the Jury of the new Order of 
Reward. The apportionment of a juror to the country most largely 





represented is only done here for the sake of regularity. 
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THE PARIS EXHIBITION. 


Messrs. Fancot anp Sons’ “ Note 
SurrL&MENTAIRE.” 

Tue great engineering merits of Messrs. Farcot and 
Sons, makers of steam engines, at St. Ouen, near 
Paris, are, it seems, very imperfectly apprehended. 
Not only are they the makers of engines of unrivalled 
excellence, but their studies and researches, it seems, 
have afforded a clue to other inventors, who have, it 
appears, frequently adopted the results of their dis- 
coveries without any acknowledgment of the source 
from which these improvements have been attained. 
At length, however, their sense of justice has been 
revolted by these depredations, and on the occasion of 
the French Exhibition they have consequently thought 
it a duty, notwithstanding their habitual repugnance 
to speak of themselves, to make known those of their 
mh and studies which have contributed to en- 
gineering progress, and served as points of de- 
parture for other researches and inventions developed 
under other names in different countries. With this 
view they have published and circulated what they call 
a supplementary note to the general description of 
their machines, with the view of adequately impress- 
ing the jury that sits in judgment on their produc- 
tions with the magnitude of their engineering achieve- 
ments, and exposingsome raysof that hidden light which 
has shed its justre over the world. Unfortunately, 
however, after an attentive perusal of this supplemen- 
tary note, we are as incompetent to discover where the 
great value and originality of Messrs. Farcot’s inven- 
tions lie as we were before. So far as we have been 
able to discover, there is little that is original in Messrs. 
Farcot’s machinery, aud less that is good, and who the 
jury can be that is likely to be impressed with the expla- 
nations they bring forward we are unable to divine. 
In order, however, that our readers may try their pene- 
tration upon this point, we shall shortly recapitulate 
the facts and arguments which in Messrs. Farcot’s 
judgment constitute warrant for their iuordinate pre- 
tensions. 

The first claim upon the public admiration which 
Messrs. Farcot recite is the distribution of the steam by 
an adjustible expansion-valve, published. by them thirty 
years ago, and now become a classical usage more or 
ess combived and modified in a manuer more or less 
rational by other engineers who employ it with the im- 
provemeuts Messrs. Faroot had introduced. We have 
always been under the impression that the working of 
steam expansively, and the use of an adjustible expan- 
sion-valve, whereby this might be done, was the inven- 
tion of James Watt, and not of Messrs. Farcot. We have 
also been under the impression that at least sixty years 
ago engines with expansion-valves adjusted by the 
governor were constructed by Messrs. Maudslay. Is 
any member of the jury sitting on Messrs. Farcot’s 
inventions so ignorant as not to know this? and are 
they further ignorant of the fact that a larzer jury will 
in such case sit upon them as well as upon Messrs. 
Farcot? It may, indeed, be only meant that 
Messrs. Farcot claim not tie invention of the prin- 
ciple of expansive working, or of the first ad- 
justible valve by which it could be accomplished, but 
merely the contrivance of the special apparatus they 
employ. Even this claim, we fear, cannot be sus- 
tained, and, even if it could, the circumstance would 
afford but slight grounds for self-gratification, as 
Messrs. Farcot’s expansion apparatus is one of the 
worst that we know. Insmall engines it may made to 
do, though even there it will work with noise, while in 
large engines it would emulate the shock of a steam- 
hammer—if any one were to attempt to introduce it 
into such—especially if the engine were working at a 
good speed. 

Messrs. Farcot’s next strong point, it appears, is 
their boilers, which we illustrated last week, and 
which, without another word of comment, we are con- 
tent to leave to the charity of our readers. 

The next point on which Messrs. Farcot dwell vith 
complacency is the superior construction of their 
governors, especially those with four arms made for 
marine engines. Governors quite as good and efficient 
were, to our knowledge, made in England thirty or 
forty years ago, and there was never any real difficulty 
in constructing such. The only impediment is the 
distaste to needless complication existing in the Eng- 
lish mind, and the absence of much inducement to 
employ marine governors at all so long as steamers 
were chiefly propelled -by paddle-wheels. These few 
words are all we have time for now. But we would 
recommend Messrs. Farcot to blow their own trumpet 
less strenuously if they would avoid criticism such as 
we greatly fear they could not successfully repel. 


WE give, above and on the opposite page, engravings of the 
engines for twin-screw launches for H.M. navy, exhibited by 
Messrs. Maudslay, Sons, and Field at the Paris Exhibition. 
These engines, like those constructed by Messrs. Penn for a 
similar service, consist of two pairs of engines, each driving a 
screw-shaft. The engines are Fixed one pair to each side of the 
firebox casing of a tubular boiler of the ordinary locomotive 
pattern, and to the side of the smokebox is fixed a donkey pump 
for supplying the boiler with water, besides which there are two 
feed-pumps, driven one by each pair of engines. The piston- 
rods, crank-shafts, and lines of screw-shafting are of steel, and 
the boiler is made throughou. of Lowmoor iron, the tudes being 
of brass. ‘The firegrate has an area of 4} square feet, and the 
total heating surface—tubes and firebox—is 80 square feet. ‘The 
four cylinders are each 5 in. in diameter, with 6 in. stroke, and 
the engines drive a pair of screws each 2 ft. 6 in. in diameter, 
with a pitch of 3ft. The weight of the engines, &c., is as 
follows: 
tns. ewt. qr. Ib. 

Weight of engines and boiler, with slings, as 

lifted in eve ose ee 
Gun-metal base-plates eee eee eee 
Pipes and cocks fixed in boat 
Screw machiner 
Floor-plates and coal-boxes 
Water in boiler eos 
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Total ... ove ove os 8 2 8 8 
In a trial conducted at Plymouth with a launch fitted with a 
set of Messrs. Maudslay’s engines, similar to those exhibited, 
an indicated power of 41.1 horses, the engines making 330 revo- 
lutions per minute. We annex a pair of indicator diagrams 
taken from these engines, these diagrams being drawn to a scale 
of 321b. to the inch, The results above stated show that the 
weight of the engines per ind.cated horse power was only 169 Ib., 
this including the weight of the coal-boxes and flvor-plates. 
I'he engines are altogether well designed, and the workmanship 
is excellent. Our engravings of them have been prepared from 
a tracing with which we have been kindly supplied by Messrs. 
Maudslay. 


Tue Livincstone Searcu-Boat.—We have drawings in 
preparation of the boat, to be made of charcoal-iron plates of 
great lightness, for the purposes of the expedition in search of 
Dr. Livingstone. This boat will be made in short sections, the 

g ’ 
heaviest not weighing more than 40 lo., all the sections being 





easily bolted together and taken apart. 





ENGINES FOR TWIN-SCREW LAUNCHES, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. MAUDSLAY, SONS, AND FIELD, ENGINEERS, LONDON. 





SubpMARINE TELEGRAPHY.—Not altogether content with 
the new telegraphic line between Cuba and Florida (which will 
enable Spain to communicate with Cuba vid the United States), 
the Spanisi Government is endeavouring to bring about the 
laying of submarine cables, which would unite Cuba and Porto 
Rico to the States of Southern America, and thence communi- 
cate directly with the Spanish Peninsula, passing vid the 
Canaries. ‘There is also some talk of the submersion of a cable 
from New York to Brest. 

Raitways 1x HoLvanp.—At the close of last year 885% 
miles of railway were decreed in Holland, of which 616; miles 
were in operation, while 193} miles were in course of construc- 
tion, leaving 75 miles still to be constructed. In the course of 
1866, about 110 miles of line were opened for traffic. It is hoped 
that in the course of 1868 two bridges in course of construction 
over the Rhine at Eulenburg and Zalt-Banmal will be completed. 
There wiil then be—vid Liége, Bar-le-Duc, and Utrecht—an 
almost direct and uninterrupted line between France and Hol- 
land, 

Swepis Ramways.—The prospects of the Arboga and 
Koping Railway, a little branch of the Royal Swedish line, and 
of which the cost is to be 17,7771, fill quite a place in the 
Royal Swedish company’s late report. 
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TWIN-SCREW ENGINES FOR SHIPS’ LAUNCHES, PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. MAUDSLAY, SONS, AND FIELD, ENGINEERS, LONDON. 
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THE PARIS EXHIBITION. 

EXPLoRaTions 1n THE Main Buttpine.—No. II. 

ProceEpinG into the main building, through the 
— entrance fronting the Seine, we shall now 
pass through the whole of the French machinery de- 
partment, noticing every object of interest as we go 
on. First, then, on our left, Letrange and Co. ex- 
hibit a large number of brass and copper pipes, copper 
cylinders for printing-rollers, and other works in ec pper, 
arranged in »yramids or obelisks reaching neazsly to 
the roof of the building. This copper work is du: 
cellent quality. Collin (late Wagner), of 118, Rue 
Montmartre, exhibits a tide -gauge of excellent work. 
manship, in which a brass horizontal cylinder is moved 
by clockwork, and a pencil, moved by the tide, marks 
on a sheet of paper wound on the cylinder a line show- 
ing the rise or fall in any given time. C. Detouche, 
Rue St. Martin, Paris, exhibits a large clock, the works 
of which are admirably finished. H. Routier, 24, Rue 
du Coq Francais, shows a circular shearing- machine 
for felt, hats, with spiral cutters acting against a cone 
on which the conical hat is placed and slowly rotated. 
F. Jouannin and Co., 33, Boulevart St. Jacques, 
Paris, exhibit an excellent machine for making fishing- 
nets. In this machine the warp is contained in a row of 
spools at the back of the machine, on which it is wound. 
The warp is brought forward from those spools and 
a once round a roller in front of the machine, 

ing previously passed over guide-pulleys lying above 
the spools, so as to keep the threads into a horizontal 
line. In the interval between the guide-rollers and 
the front roller there is a sinker formed of a horizontal 
roll, or roller, carried between two levers set one on 
each side of the machine, and fixed on one small trans- 
verse shaft ; and these levers are weighted so as to take 
up any slack in the warp threads, and yet to rise when 
the threads are pulled very tig ht, as is done in a 
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certain part of the knotting process. The loops of 
the warp are engaged by a row of horizontal hooks 
ae across the machine, each of which hooks is 
rotated upon its axis by means of a long rack, and the 
weft thread, which is ‘contained in a row of bobbins 
running across the front of the machine, is carried 
through the loops to form the knot, each bobbin being 
so guided by the frame in which it is fixed as to form 
with the warp its proper knot and mesh. This ma- 
chine, which has been patented in England as well as 
in France, presents several features of superiority over 
the ordinary English machines for making fishing-nets. 
But in one or two points it is inferior to the English, 
as, for example, in the use of rotating hooks the ne- 
cessary twist being given to the loops in the English 
machines by giv ing a twist to the hooks themselves, 
which accomplishes the desired end without any rota- 
tion of the hooks upon their axes at all. Stehelin and 
Co., of Bitschwiller, Haut Rhin, exhibit wool- comb- 
ing and wool-spinning machinery in operation, in 
which there is nothing very peculiar; and Adolphe 
Schlumberger and Co., “of Guebwiller, Haut Rhin, ex- 
hibit spinning and carding machinery for cotton, not 
so well finished as that of Platt and Co., already de- 
scribed by us, but strong and sound machinery, spin- 
ning high numbers, which, in the vicissitudes of tem- 
perature and dryness incident to the atmosphere of 
the Exhibition building, it is specially difficult to do. 
T. Powell and Co., of Rouen, have a pair of double- 
cylinder beam- -engines working various machines within 
the Exhibition. There is a toothed fly-wheel between 
the engines and the beams, which are each carried on 
a strong fluted column, as in the arrangement intro- 
duced by Mr. David Thomson in the Richmond Water- 
works. The connecting-rods are of cast iron of the 
usual cruciform section. The valves are worked by a 
heart-motion rotated within a rectangular frame, as is 
the usual arrangement in engines of this class. These 
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engines are a sound good job, but there is nothing re- 
markable about them. A similar engine, of 45 horse 

ower, is exhibited by H. Lecouteux, 74, Rue Ober- 
eM Paris; but here there is only a single double- 
cylinder beam-engine, instead of two such engines 
coupled as in the former case. The main centre on 
which the beam works is carried by two pillars, and 
there is also an entablature properly supported. The 
valve of the small cylinder is a slide-valve, and the 
large cylinder is fitted with spindle-valves. The valves 
are wrought bya heart-motion. This isa very superior 
engine, good in its design, in its workmanship, and in 
the adjustment of its details. 

We now come to a rough and very noisy throstle- 
frame by Pierrard-Parpaite, of Rheims, and beside the 
external wall of the building we encounter a bank-note 
numbering-machine by Charles Derriey, 6, Rue Notre 
Dames des Champs. High on the wall are hung some 

ipes or circular fabrics of woollen stuff, resembling 
Sache by Charrier and Co., of Nersac, near An- 
gouléme ; but they appear to he formed not by a weav- 
ing, but a felting process. The next object which en- 
gages our attention is a two-colour printing-machine 
by Dutartre, of 60, Rue de Saxe, Paris, and which 
produces very excellent work. ‘The table of the ma- 
chine is of the ordinary kind, and the black ink is fed 
in at one end as in a common printing-machine, and a 
mauve ink is similarly fed in at the other end of the 
table. There is a form for each colour, and the cylin- 
der which carries the paper and presses on the forms 
makes two revolutions for each reciprocation of the 
table. In this way one form inked with one colour 
is first pressed against the paper, and the other 
form inked with ‘the other colour is then pressed 
against it, whereby both colours are introduced in 
perfect register. It would be easy to adapt this 
machine for printing any number of colours by — 
the inking sideways, placing proper distributing an 
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inking rollers and proper ink-troughs for each colour. 
The table would in such case require to be very long, 
and the cylinder would require to make a rotation 
for every colour printed, unless the cylinder were 
made sufficiently large to receive more than one 
sheet of paper at the same time. There are several 
good printing and lithographic presses by Alauzet, of 
4, Passage Stanislaus, Paris ;, also good lithographic 
presses by H. Voiron, 17, Rue Mayet, Paris, and J. 
B. Huguet, 87, Rue St. Maur, Paris. These litho- 
graphic presses are moved either by hand or by steam 
power, the stone being carried by a table be- 
neath a roller, as in the common printing-machine, 
and the roller is pressed; down upon the stone by 
means of strong spiral springs set on each side of 
the machine, and susceptible of adjustment by means 
of screws The stone is raised or lowered on its 
bed by means of a wedge arrangement below. The 
rollers fot distributing the ink are small leather 
rollers of the same character as those used in common 
lithographié printing, but smaller in diameter, and 
they aré Oufried obliquely . across the distributing 
table as in the common letter-press machine. But 
they are affanged in groups of three, the central 
roller belng placed on top of the other two, so as 
to form @ Small pyramid therewith. The presses 
shown by the different makers are similar in character, 
The framework is of cast iron of solid construction ; 
the workiwanship is good, and the quality of the 
prititing done is very superior. Maulde and Wihart, 
12, Rue de |’Arrivée, Paris, also exhibit excellent 
printingsmaehines, and the same makers also con- 
struct etglitties for driving their machines, Boildieu, 
of 8, Rue de Regard, Paris, exhibits a machine for 
cutting paper, in which a great knife-blade is forced 
down by gesting upon the overhanging edges of paper 
held firnily in a press. | Varral, Elwell, and Poulot, 
9, Avendé Trudaim, Paris, exhibit some paper-making 
machinery Of a peculiar kind, in which a wire gauze 
drum is made to revolve in a tank. Guibald, of 40, 
Rue Vivienne, Paris, exbibits a machine for rolling 
india-rubbet, not yet put into operation, and in 
which the rullers are heated by steam let in through 
copper pipes at the centres of the axes. ‘the di- 
rector-general of the Imperial tobacco factory ex- 
hibits a Well-finished model, showing the machines 
processes, atid structures employed in such factories, 
including sliteding-machine, snuff-mills, &e. A ma- 
chine on the large scale ‘is also shown in motion 


for making the tobacco up into parcels, and in which 
arotating shaft carries a circle of boxes and folders, 
whereby the action is imitated of the ordinary folding 


manipwations. Moraine, of Paris, exhibits candle- 
moulds, and also a machine for cleaning and polishing 
candles, The candles are laid across certain ledges 
formed by rods on an endless web, and a great 
brass moved by suitable mechanism polishes the 
candles from end to end, while they are simulta- 
neously advanced by the endless web to the point of 
delivery. 

T. F. Cail and Co., 58, Quai de Billy, Paris, exhibit 
a sugarmill of rather rough construction, and engine 
suitable for driving it. Alsoa screw-press for rape seed, 
a filter-press, and a rasp for beetroot, and a similar one 
for potatoes. These rasps, which are nearly identical, 
ate each formed of a horizontal cylinder formed of bars 
of steel, with small slits left between them. Within 
and without the cylinder each bar has a row of small 
points along its centre, and a strong rotating arm is 
moved round within the cylinder by means of a winch 
handle, of which the effect is to bring the beetroot in 
continually renewed contact with the grating points. 
The bars are removable by taking out agib and cutter, 
which keys them all into their places ; and when the 
internal teeth are worn, the bars may be reversed 
and the unworn teeth be placed inside. The cage is, 
of course, stationary, while the arm revolves. The 
same exhibitor has a horizontal pump for blowing air, 
moved by a horizontal steam cylinder set on the 
same frame, the valves of both pump and engine being 
slide-valves. Farineaux, Baudet and Boire, of Lille, 
exhibit two on same construction as that last described, 
but one of these appears to be for water. They also 
show a horizontal filter-press. Near these engines two 
great lifts are placed, for raising persons or objects 
from the floor of the building to a platform near the 
roof, and communicating with the top of the roof by 
means of a small staircase ; but these lifts are not vet 
completed. E. Carré exhibits a small apparatus for 
the manufacture of ice by means of a vacuum aided 
by sulphuric acid. The principle on which this con- 
trivance operates has long been practised in laboratories, 
but it has not yet been rendered available for the pur- 
poses of manufacture. When water is placed within 








a vacuum, the vaporisation is increased, and if a 
vessel of sulphuric acid be set near it, the affinity of the 
acid for the vapour will constantly withdraw it from 
the vacuous space, and the evaporation is so much 
promoted by this action that the water is rapidly 
robbed of its heat, and speedily freezes. Messrs. 
Joseph Pinet and Sons, of Abilly, exhibit various agri- 
cultural machines, among which is a machine for 
breaking the fibres of hemp, and a root-cutter, in 
which a disc, carrying six radial blades, revolves 
against the sides of a hopper containing the materials 
to be cut. Gerard, of Vierzon, exhibits a small hori- 
zontal fixed engine set on a framing. The feed-pump 
is worked by an arm from the cylinder crosshead, and 
the valve is moved by an eccentric. The governor is 
driven by spiral gearing. He also shows three port- 
able engines of small size, consisting substantially of 
three of his fixed horizontal engines set upon cylindri- 
eal boilers. He also shows a horse gin and several 
thrashing-machines. Berendorf Bere, exhibits a model 
of two pairs of engines with inclined cylinders, each 
pair concurring in working a crosshead vertically in 
guides. A connecting-rod from the crosshead thus 
moved by each pair of cylinders, proceeds down to 
the crank below to turn the shaft. ‘The plan is com- 
plex, fantastic, and absurd. 

There is a good model exhibited of the engines of 
the Magenta and Solferino, constructed by Mazaline. 
There are two horizontal cylinders with return con- 
necting-rods. The condensers .are placed above the 
slides of the crossheads, aud two eduction pipes of 
copper conduct the exhaust steam from the cylinders 
to the condensers. ‘There are two horizontal air- 
pumps lying above the level of the shaft, and worked 
by arms from the piston-rods. In the Rue de France, 
just inside the department next the machinery zone, 
there are some excellent castings of bevel and spur 
wheels in steel, by F. F. Verdie and Co., Forges de 
Firminy, Loire; also locomotive axles and tires. 
Quillaeq, of Anzin, exhibits a pair of winding engines 
for mines, with vertical cylinders and forked con- 
necting-rods working to a horizontal shaft carrying 
the winding drums. ‘The valves are moved by a 
link motion raising lifters. The valves are spindle 
valves of the old-fashioned type. The same maker 
shows a smaller vertical engine, with cast-iron frames 
supporting a horizontal shaft, and with the valve, 
which is a slide valve, moved by eccentric. ‘I’. 
Schmerber, of Jagolsheim, Haut Rhin, exhibits two 
forge hammers moving in guides, and the hammers 
are raised by cams against a cylindrical block of india- 
rubber, carried ina metal case above. Manel Brothers 
exhibit a full-sized wooden model of one of the 
rollers of a mill for rolling iron; also a model on a 
small scale of a pair of horizontal engines and rolling 
mill complete, of which the only peculiarity is that 
there are side rollers for rolling plates on edge as well 
as on the flat surfaces. 
Lille, exhibit a washing and grinding machine for 
minerals; and close beside there is the very clever 
machine for boring holes in hard rocks with a diamond- 
faced tool, driven by hydraulic power, which has 
already been described iu our pages. ‘The diamonds 
used are black diamonds arranged somewhat eccen- 
trically on the face of the tool. 

Degousic and Laurent, 35, Chabrol, Paris, exhibit 
models and specimens of full-sized bering tackle of 
various kinds, for which it is understood they will re- 
ceive a gold medal. Just and Léon Dru, Rue 
Rochechouart, Paris, also show boring tackle and 
specimens of pipes, for which it is understood a gold 
medal will also be awarded. F. de la Rochette and 
Co., Givors, Rhone, show a patented apparatus for the 
manufacture of tubes. Javal, Bevan, and Simon, 233, 
Rue St. Dominique, show a great apparatus for tre- 
panning wells according to Kind’s system. ‘They also 
show a large cast-iron cylinder suitable for wells or 
other great excavations. Mazaline, of Havre, exhibits 
a machine for making artificial fuel by compressing 
coal-dust into bricks, in which horizontal moulds are 
rotated under suitable arrangements to enable the 
wetted coal-dust to be delivered into them, stamped 
and again delivered continuously. Herman Lachapelle 
and Glover, of Paris, exhibit a vertical engine and 
boiler, in which the cast-iron frame of the engine spans 
the boiler. The cylinder is attached to one leg of this 
frame, near the bottom, and connecting-rod works up 
to crank-shaft running horizontally across boiler top, 
carrying eccentrics which move valve and feed pump. 
This shaft gives motion to a pinion gearing ito a 
mortise wheel ou a shaft, with two crauks working 
plungers of pumps, the air-vesscl connected with 
which forms part of the framing for the support of the 
shaft. The work is of fair quality, but is disfigured by 
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being bronzed, and one of the pump-plungers has been 
slightly split by the oscillation of the connecting-rod 
which works it, this rod being attached to the bottom 
of the trunk, which is open above. The pumps are 
intended to raise water to a small cistern, not yet quite 
completed, from whence it is to fall in a eataract into 
a tank beneath. 

Durenne, of Paris, exhibits two horizontal engines, 
in one of which there is an expansion-valve on the 
back of the slide, both valves being worked by eccen- 
trics. He also exhibits another smaller engine with 
single valve. The crank pillow-block is in both cases 
cast on the framing, and stands at an angle. He also 
exhibits a welded vertical boiler of small size, with two 
horizontal tubes; also a vertical boiler with small 
engine attached, and a large cylindrical boiler on what 
is known as the French plan, with two pipes about 
30 in. diameter extending Beneath the boiler to a some- 
what greater length than that of the boiler itself, and 
connected to the barrel by four short pipes near the 
ends. The barrel of the boiler is half filled with iron 
tubes 3} in. diameter, and is surmounted by a large 
cylindrical steam-chest. The workmanship of this 
boiler is very good. 1’. Perret exhibits a water-pres- 
sure engine, made by Darriet Brothers, of Bordeaux. 
Parent, Schaken, and Co., of Lille, exhibit a 25-horse 
horizontal condensing engine, with an expansion-valve 
at the back of the main valve, worked by a separate 
eccentric, and adjustable by a band-wheel at the end 
of the valve-spindle. ‘The air-pump is worked by a 
bell-crank lever from the cross-head. The governor- 
balls are balanced to some extent by a weight on 
Foucault’s system, with the view of rendering the 
action more sensitive. This is a well-constructed 
engine, but somewhat complex in some of its features. 
Farcot exhibits a pair of horizontal engines combined, 
rated at 80 horse power each, but in reality more 
nearly half that nomiual power, according to our 
measurement of power. ‘The two connecting-rods 
work two ordinary cranks set at right angles upon a 
horizontal intermediate shaft, carrying a fly-wheel 
toothed around its rim. ‘The most of the main parts 
are well made and strong. The framing on which the 
engine rests, and which constitutes part of its struc- 
ture, is solid, but without eleganec. The cylinders 
are lagged with polished mahogany, kept on by brass 
hoops. The guides are rather shallow and narrow, 
and some of the parts are not very well proportioned. 
The slide-valve has a variable expansion apparatus, 
apparently of the tappet kind, worked by the governor. 
Several of Farcot’s engines in the Exhibition are fitted 
with a tappet apparatus of this kind, in which a valve 
sliding on the back of the main valve, and usually 
moving with it, is resisted at a certain poiut of its 
course by a fixed tappet or projection, the effect of 
which is to close the steam passage before the end of 
the stroke. Of course there must be a similar tappet 
at each end of the valve, or one central tappet formed 
as cam, which may be rotated partly upon its axis, 
may be set in a square frame forming part of the ex- 
pansion-valve rod, so that, by rotating the cam more 
or less, a different part of the projecting surface acts 
upon the frame, and thereby closes the steam-valve 
sooner or later. ‘This species of valve was first intro- 
duced by Mr. Bourne into the steam-vessel William 
Faweett, in 1839, and was made, under his direction, 
by Messrs. Fairbairn and Murray, of Millwall. In 
that case the engine was already fitted with the com- 
mon long D slide, and the question was in what way 
an expansion valve should be introduced which should 
cut off the steam as near to the face of the cylinder as 
possible. ‘This was accomplished by introducing two 
brass plates between the tails of the D valve-face, and 
working up against the edge of that face so as to cut 
off the steam. ‘The plates were balanced by a counter- 
weight placed on a short shaft passing through a stulf- 
ing-box in the valve-casing, and the movements of this 
shaft were so governed as to cut off the steam by the 
edge of the plate shutting up against the edge of the 
valve-face at a certain period ofthe stroke. Of course 
where one piece of metal shuts up against another, in- 
stead of slidiug over it, there is a difficulty in preventing 
a certain amount of shock and noise from percussion ; 
and this accordingly is’ felt in Farcot’s engines, and 
must be in all engines where a valve is suddenly moved 
or arrested in its motion by a cam tappet or other 
contrivance which either strikes or is struck by any 
metallic object. In large engines such rattletraps 
are quite inadmissible, and are better avoided in small. 

T. F. Cail, of Paris, exhibits a horizontal condensing 
engiue witha solid or double-arm crank in the fly- 
wheel shaft. There is a fly-wheel at each end of the 
shaft capable of acting as pulleys, and a pin in one of 
the fly-wheels works an oblique air-pump set in a con- 
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denser lying below the level of the engine floor. There 
is an adjustable expansion valve set at the back of the 
main valve, with hand-wheel at the end of the valve 
spindle. In this species of valve the adjustment is 
accomplished by advancing or returning two plates by 
means of a right and left hand screw, so as more or 
less to cover two steam ports in tlie back of the valve. 
The arrangement, which is on the whole a good one, 
aud is certainly a favourite one in the French engines, 
was first invented by Mr. Bourne, and patented by 
him in 1838. It was subsequently adopted by Mayer 
and others. In the figure given in Mr. Bourne’s 
patent the spindle of the expansion-valve is shown as 
coming through the spindle of the ordinary slide, 
which is made hollow to permit this, as has also been 
done in the case of the engines of Bourdon shown in 
this Exhibition; and a hand-wheel is shown at top of 
the expansion-valve spindle for adjusting the positions 
of the plates through the intervention of a right and 
left. hand screw. 

The Keole Impériale, at Aix, show a horizontal 
engine of about 20 horse power, with expansion valve 
ou the usual French plan. The feed pump is worked 
by a connecting-rod moved by a short crank in the 
axis of the main one, hut at the opposite side of the 
engine, aud which is turned round by a crank of the 
same length as the main erank and driving motion 
from the crank-pin. ‘The governor is driven by 
pulleys fram a shaft running from end to end of the 
engine, and worked by bevel gearing, and there is a 
complicated arrangement whereby the governor is 
euabled to influence the amount of expansion. This 
engine is not badly made, but is very unskilfully de- 
signed, and shows that, in the matter of engines, 
the Imperial school at Aix has yet much to learn. 

We ought to have mentioned, in speaking of 
Durenne’s engines, that he also exhibits a contrivance 
for purifying water from carbonate of lime, by con- 
ducting the water to the top of a tall rectangular 
vessel, in which there are a number of trays set, from 
the top one of which the water is made to trickle 
down into the next, and so on until it reaches the 
bottom, during which time it is simultaneously ex- 
posed to the action of the waste steam from the engine. 
The heat to which the water is thus subjected causes 
the carbonic acid to fly off, and the lime to be pre- 
cipitated, which is then caught in the trays, and finally 
removed in large flakes or slabs. 

L. Breval, of 22, Rue Vieq d’Azir, Paris, exhibits 
several small engines with upright boilers. ‘There is 
one cylinder to each boiler, and it is set on a pillar or 
frame fixed to the boiler, which also carries the end of 
the crank-shaft. The ecrank-shaft runs horizontally 
across the top of the boiler, and has a fly-wheel and 
pulley at its outer end. The slide-valve is very neatly 
wrought by a small return crank proceeding from the 
crank-pin. 'Ihesame maker also constructs a form of por- 
table engine with horizontal boiler, in which the cylinder 
is contained ina box set over the firebox, and the firebox 
is a cylinder of larger diameter than the barrel, which 
contains the tubes and is eceentrie with the firebox. 
Some of Lenoir’s gas-engines are exhibited, constructed 
by G. Lefebvre, 115, Rue de la Roquette, Paris, in the 
workmanship of which no great excellence is dis- 
layed. Several of these engines are at work in the 
buildivg, and there is generally an unpleasant odour 
proceeding from them, caused partly by the gas and 
partly by the galvanic batteries by which the electricity 
is generated, which ignites the gas at each stroke. 
The air which unites with the gas to form an explosive 
mixture is, in several of the specimens of this kind of 
engine, sent into the machine by means of circular 
bellows. 

Lawrens and Thomas, of Rue Rivoli, Paris, 
exhibit a semi-portable engine, in which a horizontal 
eylinder of good size is set on the top of a cylindrical 
boiler, the furnace and tubes of which may all be with- 
drawn in a picce from the front. This engine may be 
made to work either high or low pressure. The ex- 
pansion may be regulated by hand, and also by the 
governor. ‘The crank is solid, and has a fly-wheel 
pulley of a different size at each end. A pin in one of 
these wheels works an oblique air-pump set in a con- 
denser at the side of the boiler, and into which the 
waste steam may be made to pass. This engine is a 
fair job, but. somewhat rough. ‘The same exhibitors 
display drawings of the system of boilers they recom- 
mend. 

Boudier Brothers, of Rouen, exhibit a horizontal 
double-cylinder engine, the large cylinder of which 
works a solid crank in the shaft, and the small 
cylinder an overhung crank. The governor is set in a 
frame, which spans the engine, and is driven by six 
bevel wheels. ‘Ihe frame which carries the governor 
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is supported by a bent diagonal wrought-iron stay. 
The air-pump is wrought by a lever from the cross- 
head of the small cylinder, which lever works a trans- 
verse shaft carried beneath the engine; and it, by 
means of a lever, works the air-pump. The engine is 
rated only at 16 horse power, but it is large enough 
for twice that power at least. It is an ill-designed 
aud badly finished engine, presenting no feature 
worthy of imitation or awa 

Mazalineand Co., of Havre, exhibit ahorizontal engine 
of 20 horse power, of the usual type. ‘The expansion- 
valve is worked by an eccentric. The engine is a 
plain sound engine, but not equal in point of work- 
manship to some of the engines exhibited by these 
makers. ‘They also exhibit a pair of donkey engines of 
excellent workmanship and design on the American 
plan of working the valve of oue engine from the pis- 
ton-rod of the other. Boyer, of Lille, has a small 
double-cylinder beam-engine, in which the improve- 
iment is introduced of piacing the two eylinders at the 
same distance from the main centre, instead of one 
within the other, as is the usual practice. The conse- 
quence of this innovation is that the two piston-rods 
join a short cross-head, which is connected to the 
beam with links. ‘This cross-head is not guided in 
any way, but is dependent altogether upon the parallel 
motion for maintaining it in its true position. But 
as it is improbable that there can be an exact equi- 
poise between the two cylinders, and in fact cannot 
ye in starting or when the vacuum becomes tempo- 
rarily impaired from any cause, the effect must be to 
twist this cross-head, and with it the beam—a con- 
tingency wholly avoided by the common method of 
construction. ‘Ihe beam, which is very light, is car- 
ried by a complex cast-iron framework. ‘The valves 
are short slides, moved by an eccentric. The job is a 
very poor one, both in design and execution. 

Proceeding onward, we come to a prominent, 
strageling engine, by Ki. Bourdon, of Paris, in which 
two cylinders, set at right angles, work up to a hori- 
zoutal fly-wheel shaft, supported by A frames of cast 
iron, ‘the cross-head guides are formed by leaving 
flats upon two stout rods proceeding from the cylinder 
of each engine to a projecting part of the central cast- 
iron framework. Both valves are worked from a 
single eccentric, the hoop of which is prevented from 
rotating on the shaft by means of a projecting tail 
working through an eye, and from knuckle-joints in 
the planes of the cylinders, the valve connecting-rods 
are led from the eccentric hoop to move the valves. 
There is a separate eccentric for working the feed- 
pump. The valve-rods are made hollow, and the 
spindle of the expansion-valve passes through the rod 
of the main valve, a stufling-box being, of course, in- 
troduced to keep the joint tight. The expansion-valve 
moves with the main valve, except in so far as its 
movement is controlled by a small cam set in a small 
square frame connected with the expansion-valye rod, 
and which cam is rotated by a hand-wheel, so as to 
compel the expansion-valve to move on the main valve 
more or less, according as the cam is turned round 
more or less, and thus more or less projection pre- 
sented to the square frame by which the rod of the 
expansion-rod is moved. The governor, which stands 
on the top of the main framing, is driven by a belt and 
bevel wheels. ‘The same exhibitor shows a centrifugal 
fan, drawing only from one side, in which the vanes, 
which reduce in width very much at the circumference, 
are thickly set upon a dise on the one side, while the 
other side bells out into a central pipe of large diame- 
ter, through which the air is drawn: also a fan draw- 
ing from both sides, the vanes being set between re- 
volving checks, as in Lloyd’s fans; but the vanes 
are set more closely together, and diminish in width 
from the central hole to the periphery, so as to equalise 
the radial flow and also the compression. The same 
exhibitor also shows two small horizontal engines, in 
which there is nothing peculiar, and a vertical engine, 
in which the entablature carrying the shaft is sup- 
ported on four turned columns. The piston-rod is 
guided, as in the diagonal engines, by round rois, 
and the valve is moved by a cam, which works a 
frame up and down, by which the proper motion is 
Seaehel. The frame carries rollers for the cam to 
press against. But those rollers are too small to be 
very ellective, and the arrangement appears altogether 
to be precarious and likely to be noisy. The purpose 
is, no doubt, to move tie valve rapidly, and to give 
it such a motion as will enable a separate expansion 
valve to be dispensed with. But the same end is at- 
tainable with a simple eccentric by giving a large 
amount of travel relatively with the depth of the port 
And by employing valves of the gridiron construction. 
this may be done without ascending to any incon, 


venient dimensions of eccentric or. valve casing. 
Several of Hugon’s air-engines are exhibited. A 
Rouflet, ainé, of Paris, has a well-designed and well- 
made horizontal condensing engine, in which the valve 
is moved by an eccentric, and there is also an arrange- 
ment for varying the rate of expansion by the action 
of the governor, The feed-pump is worked by an 
eccentric, a pin in which also works an oblique air- 
pump, set in a small condenser at the side of the eylin- 
der. Ortege, of Paris, has a small horizoutal engine, 
in which the piston-guides are exchanged for a cylin- 
drical play, sliding in a. cylinder, open at the ends, 
and with large slots along its sides. He has also a 
larger horizontal engine, set upon the top of the cylin- 
der, and is driven from the fly-wheel shaft by an ob- 
lique shaft with bevel gearing. This oblique shaft has 
an awkward appearauce, and so- has fie engine 
altogether. Bourdon also exhibits a lift and a 
contrivance for turning fly-wheels of large size. 
Corlirand, Sons, and le Marchand exhibit a pair 
of diagonal double-cylinder engines, in which the two 
cylinders constituting one engine work diagonally up 
to a shaft carried by an A frame, placed between the 
engines, so that the cylinders of one engine are at 
right angles with those of the other. The shaft car- 
ries a mortise-wheel at each end, and a single verti- 
val air-pump is worked direct by a crank in the centre 
of the shaft. Each cylinder of each engine has a 
slide-valve of its own, worked by an eccentric. ‘There 
is no governor, but the speed is regulated by the rise 
or fall of a piston sect in an air-cylinder, with an ad- 
justable outlet, and into which air is being continually 
forced by a small pump. 

One of the best designed engines in the Exhibition is 
a small inverted marine engine with two cylinders for 
driving a screw-vesscl, exhibited by B. Normand, of 
Havre. The workmanship is not of the first quality, 
but the design is excellent, and exhibits a type of 
engine which will inevitably come into extended use. 
‘This engine is in reality a double eylinder engine, as 
the steam passes from one cylinder to the other. But 
there is little to indicate to the cursory observer that 
this is so, as the cylinders are of equal size, and the 
engine presents the usual appearance of a pair of 
inverted or forge-hammer marine engines of the 
ordinary construction. On examination, however, it 
will be seen that the steam enters at a valve on the 
outside of one cylinder, and then passes into the other 
cylinder through a valve placed between the two 
cylinders, which valve also allows the, steam finally to 
escape to the condenser. ‘The air-pump is worked by 
a crank on the shaft, which crank movesa lever, which 
works a vertical air-pump. The air-pump rod is a 
small trunk to permit the angulation of the rod con- 
necting the lever with the bucket, and to dispense 
with the aid of guides. There is a separate expansion 
valve worked by an eccentric, and an air-governor for 
regulating the action of the throttle-valve, a small 
pump being employed to pump air continually into 
a small cylinder with a weighted piston and adjustable 
escape; aud when the air from the increased speed of 
the engine is forced into this cylinder more rapidly 
than it can escape through the adjusted orifice, the 
piston rises and closes the throttle valve. This engine 
is not fitted with a surface-condenser, which it would be 
proper to introduce in all cases in which steam of a 
greater pressure than 35 lb. on the square inch is 
natal But, with this addition, the general type of 
engine is applicable to all pressures. Of course where 
the cranks are set at right angles the high-pressure 
cylinder must begin to exhaust before the end of its 
stroke, and the expansion will then go on simultaneously 
in both eylinders. ‘This is the system of expansive 
working long since propounded in England, and known 
as Nicholson’s system, and it has now been adopted in 
France by M. Depuy de Léme in his three-cylinder 
horizontal engines for ships-of-war, and by M. Normand 
in his two-eylinder overhead engines for mercantile 
purposes. ’ 

A. Duvergier, of Lyons, exhibits a horizontal condens- 
ing 30-horse engine, giving motion to some of the machi- 
nery within the building, and some of the working parts 
are peculiar. ‘The frame of the engine isa strong solid 
piece of work, somewhat resembling that sometimes used 
with the Corliss engine. The governor is worked, with 
the aid of bevel wheels, by a strap taking its motion 
from a dise at the end of the erank-shaft, and in this 
dise there is a stud which works the air-pump, stand- 
ing beneath the floor out of sight. There are two 
valves—oue the ordinary distributing slide-valve, and 
the other an expansion-valve working at the back of 
it; and both valves derive their motion from the same 
eccentric, the main valve being moved by a horizontal 





eccentric rod, as is the usual arrangement, and the ex- 
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pansion-valve being moved by acast-iron rocking lever 
which derives its motion from a different part of the 
strap of the same eccentric which moves the main 
valve. This lever has one end of it formed with a slot 
in which the rod of the expansion-valve is moved up or 
down by the governor, which stands on a frame imme- 
diately above, and, by thus moving the rod in the slot, 
the throw of the expansion-valve is increased or di- 
minished, and the amount of expansion altered accord- 
ingly. This is a strong engine, but rather coarse, and the 
slot in the cast-iron lever would be liable to rapid wear. 
The same exhibitor also has a centrifugal machine, or 
* décanteur,” driven by a small engine attached to the 
frame in which the centrifugal drum revolves, which 
engine gives motion to gearing that drives two smooth 
bevel wheels in opposite directions, with a bevel pinion 
standing on a vertical axis between them. 

H. Bouvin, of 10, Rue de Popincourt, Paris, exhi- 
bits several chocolate-machines, some of which are 
simple crushing rollers, others with conical rollers 
revolving on arms in a circular trough, like a clay or 
mortar mill, and others for grinding on the principle 
of millstones. The rollers are all formed of hard stone. 
F. L. Devinck, of 175, Rue St. Honoré, Paris, exhibits 
machinery for moulding chocolate into cakes, and 
wrapping it up in paper; and C. Herman, 92, Rue de 
Charenton, Paris, also exhibits several chocolate mills 
and machines. Savalle, Sons and Co., of 73, Rue 
Lafayette, Paris, exhibit a tall copper apparatus for 
the rectification of the spirits derived from wine, 
beetroot, potatoes, grain, and sugar, of excellent 
workmanship. Immediately behind this E. Ergrot, 
of 17, Rue Mathis, Paris, exhibits an appa- 
ratus for continuous distillation in which steam 
or fire may be used indifferently as the source of heat ; 
but in the larger sizes peat is indispensable. He also 
exhibits a steam kitchen in which a number of copper 
boilers with double sides and bottoms are suspended 
upon trunnions, through which the steam enters the 
casings to cook the food placed within the boilers. The 
lids of these boilers are hinged and balanced by a weight 
hung over a pulley above, so that the lids will stand 
open, partly open, or shut, just as they may be set. 

Near the hydraulic lifts by Léon Edoux, already 
mentioned, for raising visitors from the floor of the 
building to the roof, and which are now nearly com- 
pleted, with vertical rails at the angles formed by the 
four guiding columns of each lift, within which columns 
balance-weights descend over pulleys attached to the 
platform by suitable chains, we come to some machi- 
nery exhibited by Albaret, of Liancourt, partly on a 
platform and partly on the floor. There are two port- 
able engines, one larger than the other, with the ey- 
linder fixed on a cast-iron frame lying on the top of the 
boiler, which frame also supports the crank pillow- 
blocks. The slide-valve is worked by an eccentric, and 
the feed-pump is also worked by an eccentric. The go- 
vernor, which is of the type usual in England, is 
drawn by a belt and two small bevel wheels. The cylinder 
exhausts into a passage formed in the cast-iron framing, 
whence it proceeds through a short pipe to the chim- 
ney. The wheels of the carriage are of iron. ‘The same 
maker exhibits a neat vertical engine and boiler. The ey- 
linder is fixed to a frame attached to the boiler, to 
which frame the shaft pillow-block is also attached, so 
as to put the strain upon the frame, and not on the 
boiler or the bolts. There is also a horse gin set 
on wheels, and a thrashing-machine ; also a neat hori- 
zontal engine with shoe-guide. On the platform 
above there is a cheap farm engine, of which the sole, 
the connecting-rod, and the bearings are of wood ; 
also some agricultural implements. Beneath the plat- 
form there is a larger horizontal engine, by Albaret, 
with solid crank and fly-wheel pulleys at each end of 
it. There is a separate expansion-valve worked by 
an eccentric, and adjustable by a hand-wheel. The 
governor, which is a ring governor of the form em- 
ployed in many of Albaret’s engines, is driven by a belt. 

Near these engines, Renaud, of Nantes, exhibits a 
semi-portable engine of superior workmanship, but 
somewhat unusual construction, driving a winnowing 
machine. A vertical cylinder is set within a steam 
chest on the boiler, and works a small horizontal shaft 
supported by cast-iron framing, which shaft, by means 
of a belt, drives a fan, and also gives motion to other 
parts of the apparatus. Several other agricultural 
machines are also exhibited by the same maker. 
Cumming, of Orleans, exhibits a small portable engine 
like one of those shown in his own special annexe 
already described, and he and other makers show 
various agricultural machines in this part of the build- 
ing—some of them root-cutters, with from four to 
eight knives set in a disc rotating on a horizontal axis, 
against a fixed or movable hopper containing the 
roots. Others of the machines are thrashing-machines. 





Baudoin, of 12, Rue de la Boule Rouge, Paris, exhibits 
various ornaments in zinc and copper, as also does 
Michelet, of 312, Quai Jemmapes, Paris, who shows 
a very handsome temple in zinc, towering high into 
the building. IL. Grados, of Paris, also exhibits a 
large display of zinc ornaments, among which is an 
angel of large size, of the fashion of the 15th century. 
Near this the lanterns of several lighthouses are 
shown in rotation; and we next come to the fine 
display, exhibited by the minister of public works, of 
models and drawings of many of the most interesting 
structures in France, =a of which have been al- 
ready illustrated in our pages. 

Passing the Rue de Flandre, on the one side of which 
is shown a number of iron safes of different makers, 
and on the other side a number of telegraphic instru- 
ments, we encounter cases containing models of ships- 
of-war of the French navy, and of marine engines and 
apparatus already described. There are stands also, 
on which are exhibited binnacles, swinging lamps, and 
other marine apparatus not requiring special remark. 
We next enter the region of French locomotives, al- 
ready noticed in their chief examples. Ona fine arch, 
spanning the Rue de Paris, and which rests upon 
pillars, there is a large organ which seems to be ake. 
going a perpetual process of tuning. We next come 
to a large tract of carriages, not requiring special re- 
mark from us. A horizontal engine is exhibited by 
the Ecole Impériale of Angers, and another by that of 
Chalons, both with expansion valves worked by an 
eccentric, and adjustable by a hand-wheel, and both 
of indifferent design and execution. Eng. Imbert, of 
St. Chamond, Loire, exhibits a welded Cornish boiler 
with eylindrical furnace welded in, and welded steam- 
chest bolted on. The workmanship, though good, is not 
equal to that of the one shown in the Prussian annexe, 

We next come to Varrall, Elwell and Co.’s tools; 
and proceeding onward among tools the more import- 
ant of which have been already described in our pages, 
we come to a horizontal condensing engine of 35 horse 
power, driving some of these tools, and made at 
Graffenstaden, under the direction of J. Messmer. In 
this engine the air-pump is worked from the cross- 
head of the piston-rod by means of a bell-crank lever 
attached to the cross-head by links, and the cross-head 
is guided by a shoe guide. The slide valve is worked 
by an eccentric, and there is a separate expansion 
valve also worked by an eccentric. But the rate of 
expansion is altered by the action of the governor, 
instead of being altered by a hand-wheel. This is done 
by introducing a right and left hand ratchet wheel 
with palls, and one or other of these palls is 
put into gear with its corresponding ratchet 
according as the spread of the balls is great or 
small. When one ratchet is thus connected, 
the expansion valve is wound up. When the other is 
connected, it is wound down, and between the winding 
up and winding down such point will be finally attained 
as will give a medium speed proper to the expansion 
of the arms with which the governor is intended to 
work. ‘This is a strong engine, but is not very well 
designed or proportioned. ‘The governor apparatus is 
very complicated, and the engine, though apparently 
strong, is somewhat rough. 

Crossing the Rue de Provence we come upon a tall 
slotting or vertical planing-machine, by Mazaline, of 
Havre, shown in operation, in which a slide carrying a 
cutting tool is made to traverse a vertical table by 
means of a screw, as in Whitworth’s planing-machines, 
motion being imparted to the screw by means of a 
small engine set on the back of the machine. There 
are also other tools by the same makers, already de- 
scribed by us. The same makers also exhibit a fan 
driven direct by a small vertical engine, the crank of 
which consists of a pin fixed in a disc, with one side of 
the dise heavier than the other, to balance the momen- 
tum of the moving parts. 

P. Boyer, of Lille, has a horizontal condensing-engine 
of 40-horse power, which drives various contiguous 
machines by means of belts, ‘The air-pump is worked 
from the crosshead of this piston-rod, by means of a 
forked bell-crank lever, with which it is connected by 
links. The slide valve which is placed upon the side 
of the cylinder is moved by an eccentric, and there is 
an expansion valve on the back of the main valve also 
moved by an eccentric. The eccentric hoop of the 
main valve is a casting formed with a long hollow tail 
which the eccentric rod enters, and to which it is cot- 
tered. The expansion is adjusted by a slotted lever in 
which the eccentric rod of the expansion valve may be 
moved up or down by a hand-wheel on the top, with 
set screw at side to fix the rod firmly in its appointed 
position. By this expedient the throw of the expan- 
sion valve may be made greater or less, and the amount 
of expansion consequently varied. The piston-rod 





protrudes through the bottom of the cylinder, and is 
eovered by acap. The governor, which is of the or- 
dinary double-ball construction, stands in a frame span- 
ning the engine, and resting on the two side frames of 
the engine. It is driven by a spur-pinion sct on top of 
a vertical shaft and gearing, with a spur-wheel on the 
— spindle. The upright shaft is driven by 

vel gearing below, which derives its motion from a 
belt proceeding from a pulley on the crank-shaft. The 
fly-wheel is toothed on the edge, and appears to be ac- 
curately formed, but it does not drive anything. It is 
not very clear how the steam gets into the cylinder 
and out of it, the passages being of irregular configu- 
ration. The cylinder flanges are enormously thick, and, 
on the whole, the engine does not appear to be well- 
proportioned or designed. But the engine works 
smoothly ; it has, however, very little to do. 

Madame A. de Costa, of 9, Rue Stanislaus, Paris, 
has a horizontal condensing steam engine of 30 horse 
power driving part of the surroundiug machinery. 
The air-pump is driven by two ball-crank levers from 
the cross-head, to which they are connected by links. 
The main valve is moved by an eccentric, and there is 
an expansion-valve on the back of the main one, moved 
by tappet apparatus through the medium of a screw- 
rack and worm-wheel set on a spindle passing through 
the back of the valve casing. The governor, which is 
driven by bevel wheels from the crank-shaft, stands on 
a tall frame spanning the shaft. There is a cam on 
the governor spindle, which is moved up and down by 
the balls, and which correspondingly alfects the posi- 
tions of the tappets by which the expansion is re- 
gulated. In this engine, also, the motion is taken off 
by belts. 

We pass by the wood-working machinery and the 
industrial processes of various kinds exhibited, many 
of which contain no feature of novelty, and any in- 
teresting points in which have already been separately 
described, or will be separately described hereafter ; 
and we now enter the region of space occupied by the 
French colonies, in which the only machinery we can 
discover are a small rough sugar-mill and a model of 
an arrangement for working the slide-valve of an 
engine from the oscillation of the connecting-rod in the 
way known as that of Melling’s motion. Both of these 
exhibits come from X. Meyer, of Martinique. From 
Algeriathere isthe model of amausoleum erected by Juba 
I[., somewhere between twenty-five years before and 
twenty-three years after the Christian era, as the bury- 
ing-place for the kings of Mauritania. It isa circular 
structure, with a circular wall buttressed by pillars all 
round, and a conical dome rising therefrom in hori- 
zontal steps, like the treasury of Atreus. ‘The total 
height is 33 metres, and the diameter at the base 
64 metres. 

One of the most interesting objects presented in the 
French department is the cylinder printing-machine 
by a A. Godchaux and Co., 10, Rue de la Douane, 
Paris, for printing copy-books for schools. This firm 
has long had an immense business in supplying such 
copy-books to all parts of France, and the initial line 
or pattern writing at the top of every page was 
formerly printed by hand. But by the machine now 
under notice the paper is printed upon both sides, with 
the ruled lines and the pattern writing necessary to 
be impressed upon it, at one operation. The writing 
and lines are engraved upon two copper rollers re- 
volving in a trough of ink, as in calico printing, and 
the superfluous ink is scraped off each roller by a long 
blade, or doctor, as it is called, precisely similar to the 
same instrument as used in calico-printing machines. 
The paper, which is fed into the machine in continuous 
web, is carried on an endless blanket first beneath one 
roller which prints one side, and then beneath the 
other roller, which prints the other side. The register 
is perfect, and is at any time capable of adjustment. 
The endless web of printed paper is passed beneath a 
guillotine knife, by which it is cut into lengths, which 
are then arranged in a pile by a boy attending for that 
purpose. ‘The lines are delicate lines, and there is no 
visible setting off. But it is doubtful whether this 
would not occur in printing heavier lines or shadows. 
This machine has been introduced into England by a 
firm of printers in Liverpool, who have purchased the 
English patent. 

This then concludes our account of the French 
department of the Exhibition, as devoted to the 
display of objects of engineering interest, and in which 
we have, we believe, noticed every object of interest, 
except such as have been illustrated more fully by 
separate articles, and also except a few of the looms, 
&c., which we reserve for a separate article. Some of 
the articles, too, which we have already briefly 
described, we shall, where the interest appears to 
warrant it, describe in greater detail hereafter. 
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Tue proper construction of ships of war is a question as 
interesting in Paris as it is in London, and various plans 
have been propounded here as elsewhere for the construe- 
tion of the fleet of the future. One of these projects is that 
of Admiral Halsted, which has already been, to some ex- 
tent, described in our pages, and which consists in the use 
of certain classes of turret vessels, on Captain Coles’s plan, 
but so systematised as to be appropriate for vessels of every 
different size and armament. Ten .models of war ships, 
designed by Mr. C. F. Henwood, so as to embody Admiral 
Hlalsted’s ideas, have within the last few days been added 
to the Exhibition by Messrs. Napier and Sons, of Glasgow, 
by whom the models are exhibited; and these models, 
which are admirably formed and finished, pretty fully 
Illustrate Admiral Halsted’s ideas. In one respect we 
approve his project, namely, that he does not profess to 
protect the whole side, but only a belt at the water-line, so 
that practically his vessels are monitors, with tall turrets, 
and raised upon by means of tall unarmoured sides, 
which will give useful accommodation during peace, but 
which accommodation may be vacated on the incidence of 
war. Undoubtedly all this is a step in the right direction. 
But it would be a still greater step if Admiral Halsted 
would disencumber himself of his heavy rigging and high 
sides, and make a vessel suited for actual war to: begin 
with. Admiral Halsted says that his system is founded 
upon the four following propositions: Ist. As in past 
battles between fleets of wood, so in future fights between 
ironclads the respective projectiles must determine the 
issue of victory or defeat. 2nd. The respective projectiles 
must determine this issue, according to their excellence in 
material, proportions, form, range, accuracy, penetration, 
and explosive force. 3rd. These requisite conditions of 
excellence in the projectiles must govern the conditions of 
the gun. 4th. The requisite conditions of the guns must 
govern the mode of ship best able to carry and fight them. 
Now we humbly suggest that, in propounding these main 
propositions as the basis on which our future ships of war 
must be constructed, Admiral Halsted has left half of the 
question out, since it is not only necessary that we should 
be able to damage the enemy, but that we should be 
exempt from damage ourselves. This end is only to be 
attained by carrying very thick armour, which is only to 
be carried on the monitor plan; so that, for real fighting 
ships, to the monitor plan we must finally come. We sup- 
pose Admiral Halsted’s propositions mean to imply that 
heavy guns can only be carried in turrets. But this is 
quite a mistake, though we concur with Admiral Halsted 
in thinking that they can be more conveniently carried in 
: turrets than in broadside. The question, however, is one 
merely of convenience, and not of practicability, and must 


not be pressed to such lengths that the statement becomes 
inaccurate altogether. Admiral Halsted describes the 
features of his system as follows: “1. The ratio of length to 
breadth is alike in all except in Nos. 6 and 8, in which that 
ratio is greater. 2. All have onecharacter of form, with 
steam power calculated for 14 knots speed, except Nos. 6 and 
8, which are calculated for 15 knots. 3. All carry the same 
full proportion of fuel per nominal horse power of engines, 
thus providing a common steam endurance for combined 
operations. But No. 8, as an ‘ Ocean Despatch,’ carries a still 
larger proportion as a supply for frequent chasing, and 
for steaming at full speed 5000 miles. Nos. 6, and8 
are especially designed for the protection of commerce. 4. 
All carry, upon the ordinary three masts, the full sail power 
of former frigates, thus providing for all sail manceuvres 
and operations at highest sail speed. The masts, spars, 
sails, fore, main, and mizen, are alike in each ship, and 
largely interchangeable throughout all classes, 5. The 
mode of rudder provides ample steerage power under steam 
for the safe and uniform evolutions of a fleet. 6. All tur- 
rets are alike, and armour and backing are uniform in all 
classes. The patent metallic backing of Mr. John Hughes is 
adopted in ships and turrets. 7. The turrets and their guns 
will work with steam power calculated for two rounds per 
gun per minute, and manual power is provided asa reserve. 
8. All have complete spar-decks for working the ships 
under sail only, without impeding the fire of the turrets. 
9. All guns, including boats’ howitzers, are Whitworth’s 
polygonal rifles ; the carriages aré Captain T. B. Heathorn’s, 
R.A., on his patent plan of muzzle-pivots. 10. The boat 
equipment is more complete and far superior to any hitherto 
supplied. It includes collapsible lifeboats, by the Reverend 
E. L. Berthon, M.A., for troops and general service, as with 
former paddle-box boats. Steam is provided for launches, 
pinnaces, and cutters. 11. The freeboard admits of steam- 
ing ‘head to wind,’ and the fire of the turrets will be 
equally unimpeded in almost any weather. 12. The 
draught of water does not exceed that of present iron- 





clads. In this adaptation of Captain Coles’s turret system, 
it is added the main and lower decks are available through- 
out for the accomodation of officers, crew, and troops, with 
light and ventilation as ample as any in past description 
of war-ship or transport. 








THE LATE Mr. Joseru Locks, C.E., M.P.—At the meeting 
of the members of the Institution of Civil Engineers on Tuesday, 
the president, Mr. John Fowler, announced that the late Mrs. 
Locke, the widow of Mr. Joseph Locke, M.P., had bequeathed 
to the Institution of Civil Engineers the full-length portrait, by 
Grant, of her late husband, together with a sum of 20001, free 
of legacy duty. 





WORKSHOP RULES. 

Tue following rules have been recently issued by an engineer- 
ing firm lately established. They have been principally com- 
piled from a number of sets of rules already in use in large 
works; some new features have been, however, introduced in 
them, and they will, no doubt, be interesting to many of our 
readers. 

Rules and Conditions under which all Workmen are engaged 
by Messrs. . 

1, The whistle will sound at the following times: 6 A.M., 
8 a.M., 8.30 A M., 1 P.M., 2 P.M, and 6 P.M. 

2. If any man is not at his work five minutes after the 
whistle sounds at 6 o’clock A.M., the number of minutes he is 
late will be entered against him, and should these amount to 
sixty minutes, one hour and a half will be stopped for every 
such sixty minutes. If any man is more than ten minutes late, 
at once, he will not be allowed to start till the following hour. 

3. Ten and a half clear hours will count as one day, except 
on Saturday, when six and a half hours shall be considered one 
day. 

4. Overtime. After the day's work is over, overtime will be 
paid as under: The first two hours worked will count as two 
and a half hours, and each hour after that, till 6 o'clock next 
morning, as one and a half hours. 

5. No man will be allowed to start without a Time Ticket; 
he must also furnish such particulars as are required about him- 
self for the Register Book, and sign his consent to the Rules and 
Regulations of the Works. 

6. No time will be allowed except what is entered on a Time 
Board, and given in to the Timekeeper the same day. Total 
time to be given in the day previous to the pay. ; 

7. No piece-work will be paid for till examined and received 
into store, and a voucher given by the storekeeper. _ . 

8. Any man putting in or taking out any other time-ticket 
than his own will be immediately discharged, and render himself 
liable to prosecution. ; 

9. Any man giving in more time than he has werked will be 
immediately discharged. 

10. When working out, the hours of labour to be the same as 
when working in the shop. 

11. All outworkers, when going to a job, must give in their 
names and numbers, and state at the same time where they are 
going to; they will receive a printed form, which they must fill 
up according to the instructions thereon, and afterwards get the 
same signed by the party on whose premises they are working. 
‘This must be delivered in, either personally or by post, on the 
Friday in each week. No money will be paid but according to 
these forms. 

12. When the distance from the factory to the place where 
the men are working out does not exceed two miles, a reasonable 
time will be allowed the workman to walk to the job, but he will 
be expected to return in his own time. hg, 

13. When the distance from the factory exceeds sleeping dis- 
tance from home, 9s. per week will be allowed the engineer; 
when two miles: from home, 6s. will be the allowance; but no 
allowance will be made when the distance is under two miles 
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from the works. The men are expected to keep the same hours 
when working out as in the factory. 

14. Each workman must give an account before he leaves the 
factory of the tools or other articles he takes with him to the 
storekeeper, and must pay for any that he loses or does not bring 
back 


15, All workmen are expected to be respectful to the persons 
whose work they are employed upon, and attentive to their 
orders. If reported for neglect or improper conduct, they will 
be discharged. 

16. Any workman damaging the machinery or other property 
of his employers, or wasting any materials belonging to them, 
either through carelessness or design, will be charged with the 
cost of repairing such damage; and any workman having charge 
of any machinery or other instrument is responsible for their 
being always kept properly clean and in good order, or must 
give due notice that repairs are necessary, so as to avoid stoppage 
of the works. If this is neglected, he will be liable to immediate 
discharge. 

17. Lockers with keys are provided, and each workman must 
be accountable for the keys and tools delivered to him, and must 
pay for any that he may lose, according to the tariff of prices 
given to him when the tools are put into his possession, such 
payment to be made by deduction from his weekly wages. 

18. Any workman taking the tools of another will be liable to 
immediate discharge. 

19. No workman shall be allowed to order any casting or 
other description of work whatever, without being duly author- 
ised by his respective foreman. 

20. Any workman taking stores out of the storeroom, forged 
work from the smithy, brass or other castings from the foundry, 
or any other description of work, without permission, or without 
the sume being properly weighed and accounted for, will be dis- 
charged. 

21. Any workman requiring general tools, viz., taps, dies, 
gauges, &c., out of the store must give in his number, with the 
particular description and size of the tools he requires, so that it 
may be entered against him. He must also return the same 
within reasonable timie, and repeat his number, &c., as on takiug 
it out, under pain of lai 

22. Any workman leaving his candle burning, neglecting to 
shut his gas-cock, or washing his hands in oil, will be liable to 
immediate discharge. 

23. Any workman neglecting to come to or leaving his work 
without permission of his foreman will be immediately dis- 
charged ; also any damage or loss occasioned by his absence will 
be charged to him, and he will render himself liable to prose- 
cution. 

24. Any workman quarreling with or striking another will 
be liable to dismissal as well as prosecution. Any disputes must 
be referred to the principals, 

25. Any workinan leaving the works by any other than the 
proper entrance will be liable to immediate discharge. 

26. Any workman refusing to obey any authorised agent of 
‘he firm, or using disrespectful language, will be liable to imme- 
diate discharge and prosecution. 

27. All workmen are particularly desired to abstain from 
swearing, or other improper language; and are earnestly re- 
commended to avoid so offensive and degrading a practice, which, 
if persevered in, will lead to dismissal. 

28. Footings or fees of any kind are strictly prohibited, and 
any workmen soliciting beer money or other gratuity from 
customers of the firm will be immediately discharged. 

29. Every workman is required daily to give ia the par- 
ticulars of what he has been working at during each day; and 
when at more than one job, the exact time he was at each job 
must be stated. 

30. Strangers are strictly prohibited from entering the 
works; and any workman giving them permission to enter or 
remain, without an order from the principals, will be im- 
mediately discharged. And all workmen employed by the firm 
are requested to refrain from making the details of their business 
matters of discnssion or conversation out of tle works. 

31. No workman is allowed to send for or bring beer or 
intoxicating liquors into the works, under pain of dismissal. 

32. No workman, whether on tite or piece-work, is allowed 
to serve or make any contracts with any other person so long as 
he is in the employment of the firm. 

33. Each workman is required to finish his job in a workman- 
like manner, and to the best of his ability, and shall pay par- 
ticular attention that the materials he uses are free from 
defects. Any man neglecting these precautions will be im- 
mediately discharged. 

34. Every employé of the firm must appear as clean as 
circumstances will admit of, and must adopt principles of 
economy in the use of stores and materials. It 1s also requested 
that a strict regard be paid to order, regularity, and system 
throughout the works. 

35. Any workman committing a nuisance in any other than 
the place properly provided will be liable to immediate dis- 
charge. 

36. Any one having any grievance to complain of must speak 
to one of the principals, who will give their best attention to any 
workman employed. 

37. Smoking is strictly prohibited in any part of the premises. 
Any one breaking this rule will be immediately discharged. 

88. None but non-union men will be employed. Every man 
will be required to sign a paper declaring that he neither does 
nor will belong or subscribe to any trades union so long as he is 
in the employment of Messrs. Any workman signing 
this document, and afierwards Jound to belong to a trades-union, 


will forfeit the wages owing him, and will be prosecuted to the 


utmost that the law permits. 
By trades-unions it is not intended to include sick and funeral 


benefit societies, provided their operations are coutined to these 


objects. 
39. And the firm, on the other hand, will agree not to join 
any combination of masters as long as these rules are in force. 


40. All workmen are required to subscribe 1d. per week to 
the sick fund, the disposal of which will be under the control of 


a committee appointed by the men. 
41. Messr.. 


- do not bind themselves to pay any of their 
workpeople according to the standard of wages adopted by 





other firms, but will pay each man as his abilities and faithfal 
services deserve. 

42. The foreman of each shop must read these rules out to 
the men on the first Monday of every month. 

43. Any workman once engaged wishing to quit the service 
of the firm must give notice of such intention on the pay-day 
seven days previous to the time he desires to leave, or forfeit any 
wage that may be due to him, and render himself liable to pro- 
secution. On the other hand, workmen may demand an equal 
notice from the firm, or a week’s labourer’s wages, unless they 
have been guilty of misconduct or breach of any of the rules 
and regulations of the works, in which case they will be liuble 
to discharge without notice. 

If both the workman and his employers are satisfied to do 
without notice, this rule may be set aside. 

44, In order to yive their employés an interest in the business, 
Messrs. have determined on dividing a bonus — to 10 
per cent. of their profits on the machinery manufactured at these 
works, which will be paid when the books of the firm are made 
up yearly. Each man to receive a bonus in proportion to the 
wages he receives. 

45. These bonuses, when declared, will be paid, on application 
within one month from notice being given that they are payable, 
to every one receiving salaries or wages from the firm, and in 
proportion to their total earnings during the year. Thus, the 
more skill and the more regularity, the greater the bonus. 

Provided that, should there be an actual loss, or should the 
total profit be less than 10 per cent. on the capital invested, that 
amount shall in any case be paid, as heretofore, to the pro- 
prietors as interest. 

46. In case of any employé leaving, or being discharged, at 
any other time than the end of the year, he will still be paid any 
bonuses which may be declared upon that year’s working ; but, 
of course, only upon the amount of his earnings during that year, 
and on application being made, according to the above rules, at 
the end of the said year. Where bonuses are not applied for 
according to the above rules, they will be forfeited, and carried 
to the sick fund. No bonus will be paid if the workman has not 
been employed more than one month. 

47. Lastly, Messrs. wish it to be clearly understood that 
they will retain in their own hands the entire control of the 
management of the works. The accounts will be duly audited 
at the end of each year by an independent public accountant 
selected by the firm, and so much of the result as concerns the 
men will be posted in the office window. The decision of the 
public accountant will be considered final. 

Signed... one ase we exe 
Form to be Signed by all Workmen before Acceptiny Employ- 
ment, 

I, the undersigned, in accepting employment from Messrs. 

, in consideration of certain wages or other money payments 
agreed to be paid by them to me, do hereby agree to serve them, 
exclusively of any other person and persons, according to the 
rules and regulations as specified in their printed forms. 

Signed ... eco . 
Witness ... ove coo eve 


one oe ore 
ove 


LIGHTHOUSE APPARATUS. 

Tuts department in the Paris Exhibition is only re- 
presented by England and France, the principal manu- 
facturers in the two countries respectively being 
Messrs. Chance Brothers, of Birmingham, and M. Le- 
pante, of Paris. The superiority of the English over 
the French glass will at once be apparent to the most 
casual observer, it being, in the first place, of a much 
better colour, and, secondly, finer and of a better 
finish. The whole of the English exhibition in this 
class of manufacture is arranged with the Trinity 
House and Northern Lights Commissioners’ models, 
in the machinery zone, whilst the French exhibition 
is limited to a few apparatuses which have been put 
up in the gallery, also in the machinery zone, or, rather, 
we should say, are being put up, for they are not even 
yet all completed. 

The principal object in the gallery is a mixed first- 

order fixed and second-order holophotal apparatus by 
M. Lepante, consisting of eight panels, four of which 
are of the first order, with ordinary lenticular horizontal 
lenses and prisms, and the other four, placed alter- 
nately, are of the second order in size, with holophotal 
lenses and prisms. The result of this arrangement is 
that, as it revolves, it gives a fixed and flashing light, 
alternately, every minute. There are besides, by the 
same maker, a third-order revolving holophotal appa- 
ratus, 0.70 metre in diameter, containing also eight 
yanels, which gives a flash of light once every minute. 
[his is very nicely made, and the arrangements of the 
framework are excellent ; and asection of a third-order 
fixed apparatus of the ordinary construction, illumi- 
nating 72 of the horizon, fitted with shutters on each 
side subtending respectively 18° and 25°, which open 
and close alternately by means of a revolving cam 
acting on levers attached to a system of wheel gearing 
fixed on the spindle of each shutter beneath the appa- 
ratus, and so arranged that as one shutter closes the 
other opens. This has been made simply for the Ex- 
hibition, but a similar one was constructed in 1865 for 
the light at Pointe de Grave; the arrangement, how- 
ever, appears to be defective, as only one-fifth of the 
illuminated are is made use of. 

An apparatus by M. Sauter for a revolving light of 
the first order is exhibited close to those above men- 
tioned by M. Lepante. ‘This has twenty-four holo- 





photal lenses, with eight lower prisms, nine lenses, and 
eighteen top prisms in each panel; it rests on a very 
large square pedestal, and is furnished with sixteen 
friction rollers; but the machinery is not yet com- 
pleted ; and there is, besides, the framework for another 
apparatus for a first-order revolving light by Barbier. 

In the English department the Exhibition is much 
more complete than that of France, as will be seen 
from the following description, which, however, refers 
only to the principal objects of interest, no notice 
being here made of the many minor objects to be 
found there. First, then, and the most conspicuous 
amongst them all is the first-order fixed dioptric light 
apparatus and lantern, exhibited by the Trinity House 
Corporation. ‘The lantern is cylindrical and helically 
framed, with rolled-steel framing and curved glass, 
which has been more particularly described in another 
article. The apparatus constructed by Messrs. Chance 
is 1.84 metres in diameter, and the lamp contains four 
concentric circular wicks, the outside wick being 92 
millimetres in diameter. The whole arrangement of 
this apparatus was designed by the manufacturers, and 
the lens-frames are inclined so as not to obstruct light 
in any one particular direction. A dioptric apparatus 
for a revolving light of the first order is placed 
below that just noticed. It is an eight-sided re- 
volving light, giving one flash every minute. For 
a similar sort of light the French exhibit a 24-sided 
apparatus, which, of course, gives a flash only one- 
third of the intensity. In the interior of this appa- 
ratus is placed one of Chance’s improved pressure 
lamps. Next to this, and stand in the centre front 
of all the articles exhibited in the class, we notice the 
most perfect specimen of light-apparatus construction ; 
it is a large condensing light for 45°, similar to that 
fitted up at Buddonness, at the mouth of the Tay, and 
contains all the newest practice in lighthouse engineer- 
ing. The apparatus consists of five distinct parts: 
first, a small third-order light for 180°; second, two 
sets of vertical prisms condensing all the light into 
45°; third, a dioptric reflector for the remaining 180°; 
fourth, a segment of a fourth order holophote, picking 
up the back rays not taken in by the reflector; and 
fifth, a set of rectangular curved prisms taking the 
light from the holophote and spreading it over the 45° 
required to be illuminated. 

A lantern and catoptric apparatus and machinery for 
a revolving floating light are here, but we also notice 
a floating light apparatus on the dioptric principle. 
The first light that has ever been made on that princi- 
ple was constructed for the river Hooghly; that now 
exhibited is only the second one, and which, with three 
others, is destined also for India. Next comes a 
dioptric holophote for collecting all the light of the 
lamp into one beam of parallel rays solely by means of 
glass. ‘This apparatus is peculiarly interesting as con- 
taining the first dioptric mirror ever manufactured. It 
was made expressly for the Exhibition of 1862, for 
the Commissioners of Northern Lights. 

A parabolic reflector, rendered holophotal, illustrates 
a method of improving the old metallic reflectors, and 
which has only h.therto been adopted by the Northern 
Lights Commissioners. In constructing new apparatus 
it would be made entirely of glass, with a spherical 
reflector behind. 

A dioptric mirror of the first class, as made only, we 
believe, by Messrs. Chance, shows an arrangement of 
glass in horizontal rings in such a manner as that no 
light penetrates—a plan which is now made to super- 
sede the old metallic reflectors. And the last object 
of our present notice is an argand lamp and 21 in. 
parabolic reflector, with adjusting stand, which, we 
presume, is only shown in order to exhibit the old 
plan of metallic reflectors, which are now entirely 
abandoned in modern lighthouse practice. 





ImproveD VALVE-TAP FoR STEAM AND WATER.—Messrs. 
Joseph Whitley and Co., Railway Brass Works, Leeds, exhibit at 
Paris an improved tap for steam and water, patented by Mr. J. 
Whitley. ‘The valve-seat in this tap is made as a removable 
piece by itself and fitted into the main body of the tap, so as to 
allow of its being replaced by a new seat when worn out. By 
these means it is possible to allow for the wear of the plug and 
of its seat, and to readjust the two to each other after a certain 
amount of wear, which in the ordinary tap is not equally feasible, 
since the abrasion makes the plug smaller, and at the same 
time increases the diameter of the seat. The new seat, on the 
contrary, can be made of the proper size for the reduced dia- 
meter of the worn plug, to work in properly and accurately, 
which effects a considerable saving in the long run. Mr. 
Whitley guarantees his taps for ten years to require no other 
repairs except the occasional renewal of the valve-seating and the 
readjustment of the plug to the new seat. 

Tue CorFu AND OTRANTO TeLEGRAPH CABLE.—The 
Corfu and Utranto cable was successfully repaired on the 
4th. inst. by the steamer Hawk, which returned to Malta on the 
6th. The shore line was found to be completely broken through 
on the Otraunto side, not far from the land. 
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THE PARIS EXHIBITION. 
ANOTHER WaLK THROUGH THE ANNEXES. 
Paris, Friday, May 10th. 

Day by day the great Exhibition continues to grow 
in interest and beauty. The number of visitors also 
daily increases. On Thursday the Emperor and 
Empress visited the building, and remained some time. 
Among the objects which attracted most of the 
Emperor’s attention was the model deposited in a 
separate structure in the grounds, representing the 
topography and works of the Suez Canal. ‘This build- 
ing is not yet complete, as an addition is being made to 
it. But it contains a model showing the whole 
district of country intervening between the Red Sea 
and Mediterranean, with the canal running through 
it, and also models of various parts of the canal 
executed on a larger scale, so as to exhibit the details 
of the work in its most interesting features. Among 
the latter class of models is one showing a portion of 
the canal with various excavating-machines represented. 
One of these is a common dredger with the middle 
chain of buckets working in a central well. But the 
dredging, instead of being emptied into a short sloping 
shoot which conducts into barges, is emptied into a 
long horizontal shoot, along which it is propelled by a 
number of flat boards or rakes attached to an endless 
chain, so as to deliver the dredgings in a continuous 
mound along the banks of the canal. The long shoot 
is carried by a radiating truss-work, somewhat like 
the pier and two half arches of a timber bridge, the 
foot or pier being rested on a barge —_ midway 
between the dredger and the bank, and the displace- 
ment of which is adjusted to bear the weight. ‘There 
is another similar arrangement shown in the same 
model in which the foot, on which the shoot rests, is 
supported on a piece of movable railway instead of 
upon a barge, this being the arrangement proper for 
adoption before the anal has been widened sufficiently 
to permit the introduction of the apparatus with the 
supporting barge. In this arrangement wagons are 
lifted out of a vessel, and propelled up an inclined 
plane, and discharged at a suitable distance from the 
existing edge of the canal to admit of its breadth being 
increased without again moving any of the excavated 
material. ‘There is also a model of two steam barges 
with compartments formed with hopper bottoms for 
relieving the dredging and discharging it in deep 
water. The models show the course of the canal from 
Suez through the Bitter Lakes and Lake Menzaleh to 
Port Said in the Mediterranean, where piers are to be 
carried far out to sea so as to reach the deep water. 
the shore being shallow all along this line of coast, 
Numbers of fossil remains and petrifactions are shown 
which have been met with in the course of the ex- 
cavation, and also a large number of photographs 
showing the existing condition of the works. The 
whole of this display is calculated to prove the perfect 
feasibility of this undertaking, while it carried con- 
viction of the breadth of view which led the Emperor 
Napoleon first to lend his countenance to the under- 
taking, and which he has supported with unflinching 
persistency spite of the narrow and petty policy of 
opposition which Lord Palmerston and some other 
English politicians raised against it. It is not 
surprising that the Emperor should have spent a good 
deal of time in this building, as the survey of the 
objects presented to his observation must have afforded 
him grounds for much self-gratulation when he reviews 
the history and present prospects of the enterprise, and 
the vindication which its progress affords of the 
wisdom and perspicacity which inaugurated, and the 
unflinching firmness which have supported, the under- 
taking through all vicessitudes of opinion. 

In entering the Grande Porte opposite to the Pont 
de Jena, there are two fountains in imitation bronze, 
one of which is now playing. One of these is by Bar- 
bezat and Co., 58, Boulevart de Prince Eugéne, and 
the other by A. Durenne, Somevoir, Marne. Bar- 
bezat also exhibits a bad bronze lion, and Durenne a 
wolf with her whelps. Close to the gate, on the right- 
hand side, there is a building called the Phare Elec- 
trique, for displaying the French electrical light, and 
which was first open to the public on Thursday, at 
three o’clock. Here the electricity is produced, as 
usual, by the rotation by steam power of armatures in 
proximity to a drum of magnets. A little further up, 
on the same side, is the annexe in which Whitworth 
guns, John Brown and Co.’s plates, and other expe- 
dients of the art of war are displayed. Whitworth 
displays three of his guns, one of which is a breech.- 
loader, in which the breech is closed by a screwed 

lug. In these guns the central tube is strengthened 
by two jackets forced on by hydraulic pressure. There 





is also a 9 in. gun in this shed on Blakeley’s plan, with 
central rifled tube and cast-iron jacket. Some of 
Whitworth’s hexagonal shot or bolts are exhibited, 
one of which, though not of large diameter, is about a 
yard long. Greener, of Birmingham, has a case con- 
taining some double-barrelled rifles and harpoon guns. 
Lang, Jones, Colt, Lancaster, and Gilets show cases 
of rifles; and Colt also shows some of his revolvers. John 
Brown and Co., of Sheffield, show an armour plate 
30 ft. long, 33 ft. wide, 6 in. thick, and weighing 11} 
tons. They also show steel shot of various sizes aud 
forms, three large cannon tubes of steel, and a piece 
of a plate 134in. thick, 14ft. long, 6 ft. wide, and 
weighing 20,000 kilogrammes, also several other pieces 
of armour plate. Sir W. Armstrong shows one of his 
9 in. guns, set in a wooden structure representing part 
of the side of an armour-clad ship, and the gun is pointed 
through one of the port-holes. In an annexe imme- 
diately behind this there is a large display of guns and 
other warlike expedients by the English War Office, of 
which the most prominent objects are the Woolwich 
12 in. gun, weighing 23} tons, the 9 in. gun, weighing 
12 tons, and the 7 in., weighing 64 tons. There are 
also some smaller guns, and some breech-loaders, but 
these do not count for much. The larger guns are all 
of wrought iron, with central tube and jacket forced 
on. The recoil is taken up by a series of parallel 
friction bars, as in Eriesson’s old arrangement, but 
which is greatly inferior to his revolving compresser, 
since brought into extensive use in the United States. 
In the largest gun tie slides stand at a considerable 
declivity, both to assist in arresting the recoil, and to 
enable the gun to be drawn more easily forward; and 
this gun runs on eccentric wheels, which, when a 
handle is turned, let the frame of the carriage rest on 
the slides, but when the handle is turned in the oppo- 
site direction enable the gun to run forward by its 
own weight on the descending plane. This plan has 
the obvious defect that it alters the aim, from the fact 
of the gun running more or less up the plane before 
the shot leaves the muzzle. 

In this annexe are also shown Prentice’s gun-cotton, 
and Cail’s rifled projectiles for smooth-bore guns, in 
which the shot rifles itself in the air, as we have 
several times pointed out as practicable, by the forma- 
tion of a number of spiral grooves on the exterior of 
the bolt. The point is sharpened, and the rear is 
rounded, so as to resemble half a ball; but the grooves, 
which terminate just before the end of the cylindrical 
part by gradually dying out, are resumed on the rear 
of the projectile, and converge to a central point. The 
termination of the grooves at the point mentioned is 
intended to prevent windage acting upon them, which 
would put the shot into revolution in the contrary 
direction. A case containing rifle caps and bullets, car- 
tridges, &c., is exhibited by E. A. Ludlow, of Birming- 
ham, and a case containing rifles by H. M. Reilly and Co., 
of London. A section is shown of a common cylin- 
drical percussion shell with sharpened bow. Weight 
of shell, 554 1b. ; weight of bursting charge of powder, 
47 lb.; total weight, 601 1b. Portions of shells formed 
with chilled metal are also shown; but it is difficult to 
preserve the peculiar lustre of these specimens, as the 
roof of this annexe, in common with that of many 
others, leaks in a most disgraceful manner, and some 
of the iron specimens are, consequently, rusted already. 
Whien rain comes, a considerable force has to be em- 
ployed in cleaning up again the rusted ironwork, which 
in some cases is only a questicn of labour. But in the 
ease of speeimens of iron showing peculiarities of 
fracture, they cannot be cleaned, and the specimens 
are spoiled. In some parts of the gables of this shed 
daylight can be seen through. The roof is covered 
only by tarred paper, and when it shrinks, the paper is 
torn and the wet comes through. 

Ranged on the end wall of this annexe there is a 
most instructive series of photographs shown, illustra- 
ting the action of shot on shields protecting the case- 
mates of granite forts. ‘l'wo shields were tried—one 
of a solid plate of iron of 133 in. thick, rolled by John 
Brown and Co., and the other constructed on the 
principle of the Cholmers target. ‘The solid shield, 
in its battered condition, is shown near the photo- 
graphs, and it is so much cracked and shattered as to 
be pr onengy disabled. The Chalmers shield is not 
itself shown, as it was found to be so little injured 
that it has been utilised in the defences of Tilbury 
Fort. A most interesting trial of the Chalmers target 
against a target of the kind representing the sides of 
common ironclads will shortly take place at Vincennes, 
under the direction of M. Dupuy de Léme. A 7} in. 
plate, with backing representing the side of the Sol- 
ferino, will be tried against a Chalmers target of the 
same weight, when it will be made plainly to appear 
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which system is best. In England it is very generally 
believed that Mr. Chalmers has not received very fair 
treatment from the Admiralty; but there is every 
reason to believe that his system will be fairly tested 
here, and that it will receive whatever official recogni- 
tion its merits justify. Certainly up to the present 
time the French navy is as defenceless as our own, as 
there is not one of the French men-of-war which guns 
of even the third existing class could not pierce. But, 
this truth once fully recognised, there is no reason to 
doubt that the Emperor will at once direct the recon- 
struction of his fleet with such great thickness of 
armour as will leave us no possible option but to follow 
in his wake. Our inspirations come to us only at 
second-hand, and we are constantly, in consequence, 
subjected to the humiliation of following where our 
mechanical skill and superior wealth should enable us 
to lead. 

Sections of the sides of the Bellerophon, Minotaur, 
Lord Warden, Warrior, and Hercules are also shown 
in this annexe ; also one of the plates of the Bellero- 
phon target, 20 ft. long, 4ft. 3in. broad, and 6in. 
thick, rolled by the Millwall Tron Company, and com- 
pletely pierced by shot of different sizes. There is 
also a triple coil of wrought iron as used to fortify the 
breech of the Woolwich 25-ton gun, and which con- 
sists of three separate coils of bars wound spirally 
one over the other, the whole being afterwards welded 
into a solid mass. ‘There is also a finished coil-piece 
or jacket for a 25-in gun formed on this plan, of which 
the internal diameter is 2 ft. 7in. and the thickness 
12in. The trunnions, which are formed on this 
jacket, are 14 in. diameter. At each side of the door 
is a shell made for Mallet’s great mortar. The whole 
of this display is creditable to Woolwich, especially in 
regard to the workmanship ; yet it shows that our re- 
sources in the way of guns and carriages do not yet 
come up to the knowledge of the age, and that the 
most important principles of artillery are not yet em- 
bodied in our practice. In particular, there is no 
attempt exhibited to construct piston guns, nor do the 
Government themselves exhibit anything in the way 
of an attempt to rifle the projectile instead of the gun, 
so that from any gun, rifled or rotating projectiles may 
be fired. It is quite certain that, with existing 
materials, there is a limit to the pressure of power 
which guns may safely employ, since with very great 
pressure every radial column of which the gun may be 
supposed to be built up will be penaney shortened 
by the excessive strain, and lateral separation will 
begin to take place from the fact of the bore being 
enlarged by the pressure to a greater diameter. In 
guns of small bore, firing heavy bolts, this action will be 
especially operative and especially mischievous, whereas 
in the case of guns of large bore using a moderate in 
ternal pressure it could not occur at all. The secret 
of success in gun-making then, as we have again and 
again insisted, lies in using large bores with moderate 
pressures; and, to ensure the requisite penetration, in 
the case of thick armour, it will be necessary to use 
pointed projectiles or piston shot, or both, forming the 
exterior of the projectile in such a way that it will 
rifle itself in the ar. This a Whitworth hexagonal 
bolt will do even if discharged from a smootli-bore 
gun; and many forms of projectile may be introduced 
by which this rifling action will be obtained by the 
action of the air upon the projectile. 

At the back of the Woolwich annexe there is an 
exhibition, which claims to be a scientific one, of 
objects brought by M. Leon Mehedin from Mexico, 
but which more resembles a showman’s booth than any- 
thing else. Anadmission fee of half a frane is charged 
at the door, where a person in a remarkable dress and 
great straw hat, representative, perhaps, of an ancient 
or modern Mexican, takes the money. The exterior of 
the booth has grotesque figures painted upon it in 
gaudy colours, and one of the apartments is alleged to 
be a reproduction of a Mexican temple, which must 
be a dreary place if at all like this alleged copy. A 
few photographs and other trifling objects are shown 
inside; but prominent among them are reproductions 
of the sacrificial stone and knife used by the ancient 
Mexicans in their human sacrifices, and which may 
probably gratify, in the contemplation, that vulgar 
appetite for the marvellous and the dreadful which 
makes pieces of the rope which hanged a great criminal 
souvenirs coveted by spectators. In a small tent ex- 
terior to the booth there is a notice to the effect that 
M. Mehedin receives there daily. Such a trumpery 
display as this is quite out of place in this great 
Exhibition, and the commissioners were probably as 
much taken in by it as the public now are who are 
entrapped within its turnstile. 

Emerging from the Mexican temple, which we were 
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very glad to do, we come upon an American bakery in 
course of completion, in which the oven is heated by a 
furnace beneath, and there is a pipe-boiler with the 
water within the pipes, and a small vertical trunk 
engine for driving biscuit-making and other machines. 
This bakery is not nearly so extensive as the Austrian 
one, but it exhibits many interesting features which 
will be more fully explained when the machinery is 
complete. 

Near this bakery is a Wallachian structure, with 
three small cylinders above, surmounted by domes. In 
two of the cylinders there are narrow skew windows. 
The whole is radiant with gold and colours. The palace | 
of the Viceroy of Egypt consists of two parts, one of 
which contains a large model of the land of Egypt, with 
the Nile meandering through it. Some specimens of 
the peculiar species of alabaster found in Egypt, and 
which has been used so largely in the decoration of 
Mehemet Ali’s tomb at Cairo, are also shown; and 
there are two cases of Arabic books reproduced by 
lithography, most of them, apparently, being trans- 
lations of standard European works. ‘The other part 
of the viceroy’s palace consists of one splendidly 
decorated room, resplendent with stained glass, gold, 
and colours, with vestibule and antechambers. But it 
is not yet completed. The palace of the Bey of Tunis, 
with its two lines of guardian lions rising above one 
another in steps, is close to this. The Egyptian bazaar, 
which is also near, is a plain building, of imitation brick 
and stone, with lofty wooden gratings and balconies 
above, and small stalls answering to the native shops 
arranged along each side of the floor. It is nearly, but 
not quite, completed, and there are many live natives 
squatting about. But none of the shops have yet been 
stocked or opened for sale. There is a very handsome 
Turkish kiosk near the Viceroy of Egypt’s palace. 
This building is not yet quite complete im its decora- 
tions, but is sufficiently so to enable it to be described. 
In the centre of the floor there is a small fountain. 
The floor itself is laid with carpets, and all round there 
are lines of sofas or ottomans placed against the wall, 
with luxurious cushions covered with the richest 
figured satin. The curtains of the windows are of the 
handsomest fabrics, and the whole interior is richly 
decorated with gilding and colours. Close to this 
splendid pleasuring-box there is a very plain Turkish 
mosque, with a rather inelegant dome of no great size, 
and a minaret, which looks like the tower of a spiral 
stair, surmounted by a tall extinguisher roof. The 
interior of the dome is coarsely painted in colours ; but 
the other parts are without any attempt at decoration. 
There is a sort of pulpit in the interior, which is 
ascended by an awkward flight of straight stairs. A 
little further on we come to avery plain Ltalian temple, 
in whichesome of the manufactures of Italy in earthen- 








ware, terra-cotta, &c., are displayed. The show is a 
very poor one, so far; but the structure is not yet com- 
pleted. There is one very fine statue in terra-cotta 
placed in front of the temple, and between it and the | 
main building of the Exhibition. } 
Not far from the great French lighthouse there is an 
annexe in which candle-making n.achinery is exhibited | 
by F. Morane, 43, Rue Esquirol, Paris; also, a hori- 
zontal hydraulic filter-press for stearine, and a hammer | 
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SWITCH AND SIGNAL LOCKING GEAR. 


CONSTRUCTED BY MESSRS. KENNARD BROTHERS, ENGINEERS, VIADUCT WORKS, CRUMLIN, MON. 





Tue use of locking gear in the working of switches and sig- 
nals at station yards and junctions having recently been rendered 
compulsory by the regulations of the Board of Trade, it has be- 
come a necessity to railway companies proposing to open new or 
ilter existing lines to procure apparatus fulfilling the conditions 
of safety and efficiency required by the board, and at the same 
time protect their trains from accidents arising from for- 
getfulness or errors of judgment on the part of the switch and 
signal men. 

The object of the arrangement shown in the engraving is to 
provide a cheap and efficient method of locking in conjunction 
switches and signals, crossing-gates and signals, or other ma- 
chinery required to be worked in connexion with signals. 
It is specially intended for country districts of ordinary 
traffic, and does not attempt to rival the costly and ela- 
borate machinery suitable for crowded junctions. In this 
wrrangement the switch and signal levers work side by 
side in east-iron frames of a similar description to ordinary 
switch-lever frames. In the engravings, A is the switch-lever, B 
and C are the signal-levers, and Dis the transverse locking-bolt. 
The levers are provided with segmental tail-pieces of the same 
curvature as the cast-iron frames, and the frames have a slot at 
one end to allow the tails to pass through. They are also 
slotted transversely, and a sliding-bolt works through the slots, 
and is made capable of alternately locking the switch-lever or 
the signal-levers. ‘The tail-pieces prevent the transverse move- 
ment of the locking-bolt, except when the levers are in the right 
position for being locked, as the tails lie along the frames, and 
cover the holes in which the transverse locking-bolt works. 

In the position shown in the engraving the signals in connexion 
with the signal levers are at danger, and locked by the locking- 
bolt, and the switch in connexion with the switch lever is open. 
The locking-bolt is prevented from being moved by the seg- 
mental tail-piece of the switch-lever, its tail-piece lying along 
the frame, and covering the locking-bolt hole, as we just 
stated. Thus the signals are locked to danger, whilst the switch 
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for tawing leather, consisting of a lever worked up and |\-."¢.08 to move as may be required, allowing shunting to be 


down by a crank, and a bed capable of being set up or | 
down. ‘This machinery is of very superior construc- | 
tion, and there is a good deal of it. Next to this there 
are two smoke-burning furnaces, by A. Thierry, fitted | 
to boilers, one with an internal fire-place, and the other | 
with longitudinal pipes extending beneath the boiler, | 
on the French plan. 
shown, with a man apparently dazzled by looking into 
it; but it does not appear to present any feature of 
novelty or importance. ‘There are annexes not yet 
finished, containing wood-working machinery, by J. 
Cart, 13, Rue de Reuilly, Paris, consisting chiefly of 
pand-saws, some of them set upon a movable carriage, 
and capable of cutting two planks at once; and also 
similar machinery, by A. Biirgkan, 49, Rue de Charonue, 
Paris, driven by one of Claparede’s portable engines. 
Even yet new annexes are constantly springing up, or 
incomplete ones developed into active existence, among 
which may be mentioned a small one by Rimmel, for 
the display of his perfumery, and in which some copper 
apparatus is at present being fitted up. 

Tue East Inpian Rartway.—The East Indian Railway 
Company have received advice of the first train having arrived 
at Jubbulpore from Allahabad on the 2nd instant. The line 
from Allahabad to Jubbulpore is 225 miles. The contract for 
the work was let to Messrs. Waring Brothers and Hunt, in 
September, 1862, and the whole has been completed within the 
time agreed upon. As soon as the Great Indian Peninsular 
Company’s cabs which are understood to be in a forward state, 
are finished up to the point of junction with the East Indian 





Railway at Jubbulpore, the through communication between 
Calcutta and Bombay will be established, 





carried on without interfering with the signals. If the switch- 
lever with its tail-piece is now moved over, it will leave the slot 


| in which the locking-bar works clear, and this can then be moved 


so as to at the same time lock the switch lever, and free the 
signal-levers. If the signal-levers are now shifted into the 
position previously occupied by the switch-lever, their segmental 
tail-pieces will in their turn lie along the cast-iron frame, and 


A picture of this furnace is | will cover the hole in which the locking-bar works, preventing 


it from being moved, and effectually locking the switch-lever to 
the “all-right” position, whilst the signal levers remain “all- 
right.” ‘To get the levers back into their former position, the 
movements are reversed, the signal-levers are first put to danger, 
the locking-bar is moved in front of the signal-levers and locks 
them, leaving the switch free to move as before. By this it will 
be seen that it is impossible to move the switch-lever 
until the signal-levers have been first locked to danger; neither 
can the signal-levers be moved until the switch-lever is locked 
to the all-right position. This prevents the possibility of any 
accident arising from a mistake in working the signals. 

As will be seen this arrangement is possessed of great sim- 
plicity in the working parts, and requires no protection from the 
weather, therefore the special signal-box usually employed at 
junctions may be dispensed with. An advantage on account of 
simplicity is found in fixing, as any ordinary platelayer or car- 
penter is quite capuble of fixing, it, the cost of the arrange- 
ment being only slightly in excess of the ordinary levers and 
frames to cover the cost of the few additional parts required. 
These extra parts required, beyond those of an ordinary lever- 
frame, being « tail-piece to each lever, and one locking-bar to 
the set of three levers. 








Sour Yorksnine.—The demand for railway material con- 
tinues good in South Yorkshire, especially for steel rails. The 
machine shops are also fairly employed. Orders for manufac- 
tured iron are only given out for current consumption. 
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BRIDGE OVER THE EL-CINCA. 

In the special annexe erected by them in the park 
surrounding the Paris Exhibition, Messrs. Schneider 
and Co. exhibit a fine model of a bridge constructed at 
Creusot, in 1866, and erected over the river El-Cinea. 
The bridge, in question, is a wrought-iron arched 
bridge, of 230 ft. span, which carries a single line of 
rails across the river at a height of about 110 ft. above 
the water-line ; and it was erected without the use of 
scaffolding, by a method patented by Messrs. Schneider. 
The four arched ribs, of which the bridge is composed, 
are each made in sections, each section comprising a 
portion of an arched rib, together with its spandril 
bracing, and a portion of the corresponding horizontal 
girder, one of which joins each arched rib at the crown. 
In erecting the bridge the first or springing sections 
of each arched rib were secured to the abutments in 
their proper places, by means of strong ties, which 
passed back through the abutments to large washer or 
anchor plates at the back. Each “ springing ” section 
was secured by two of these ties, one leaving it at the 
level of the top of the horizontal girder, and the other 
being connected to the spandril bracing about midway 
between the girder and the arched rib. 

The first sections having been fixed in this manner, 
transverse girders were placed on them, and the rails 
laid for some travelling cranes and small traversers. 
The small traversers worked on rails laid so that they 
overhung the arched ribs laterally, and there were 
four of them altogether, one of them being placed on 
each side of each portion of the bridge, starting from 
the two abutments. The-two traversers on each 
portion of the bridge formed a pair, which were moved 
together, and from them was suspended a stage on 
which some of the men employed in erecting the bridge 
worked. It was, of course, desirable that this stage 
should project beyond the end of the sections already 
erected, and consequently beyond the ends of the rails 
on which the traversers, from which it was suspended, 
worked; and to enable it to do this, the stage was 
slung so that that edge which was next the abutment 
swung immediately beneath the traversers, the stage 
being maintained in a horizontal position by the 
wrought-iron beams forming its sides being continued 
towards. the abutments, and being furnished with 
balance-weights at their ends. The side beams of 
each stage were sufliciently wide apart to allow of 
their passing with their balance-weights outside the 
outer arched ribs, and by means of the hoisting gear, 
with which the traversers were furnished, the positions 
of each stage could be readily adjusted so that that 
edge of it which was next. the corresponding abut- 
ment should be close to the intrados of the arch, 
whilst at the same time the remainder of the stage 
projected beyond that part of the bridge on which the 
traversers were supported. 

The travelling cranes, by which the various portions 
of the bridge were lifted into place, ran on lines of 
rails laid between those which accommodated the tra- 
versers supporting the stages. Hach crane had two 
curved wrought-iron jibs springing, in opposite 
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directions from one central pillar, and each jib had its 
own hoisting gear, so that whilst a portion of the 
bridge was being deposited from one jib, another 

ortion was being hoisted by the other, ready to be in 
its turn deposited when the pillar with the jibs had 
been turned half round. This arrangement was a very 
convenient one. 

From what we have already said, the method of 
erecting the bridge will be readily understood. The 
first sections of the ribs having been fixed in the 
manner we have explained, the traversers and travel- 
ling-cranes were carried forward on them and other 
sections added, this process being repeated until the 
two portions of the bridge met at the crown. In 
many situations where, from the great height at which 
a bridge has to be erected, the construction of cen- 
tering would be expensive, this method of erecting 
an arched bridge appears likely to be very useful. We 
have in the present notice merely given a general out- 
line of the operation, but in Messrs. Schneider’s model 
the whole of the details of the plant employed are re- 
presented very fully, the bridge being shown partly 
completed, and it is therefore well worthy of careful 
inspection. The width of the El-Cinca bridge be- 
tween hand- rails is 19 ft. 8 in., and the total weight of 
the materials (iron and wood) employed in its con- 
struction was about 243 tons. 








ELECTRICAL NOTES. 
GitBErt (1600), in bis celebrated work “ De Magnete,” 
distinguishes magnetic from electric forces, and is the inventor 
of the latter name, which is derived from m\exTpov, amber. 


Otto Quericke, of Magneburg, discovered that there was an 
electric force of repulsion as well as of attraction. He made 
the first electrical machine. 

Grey, in 1729, discovered the properties of conductors. He 
divided substances into electrics per se and non-electrics, or con- 
ductors, terms introduced by Desaguliers. 

Dufay (1735) discovered the existence of two kinds of elec- 
tricity, terming them vitreous and resinous electricity. 

Franklin (1747) termed these two conditions positive and 
negative. : 

The Leyden jar or phial was discovered in 1745 by Von 
Kleist, a German prelate, at Camin, in Pomerania; but it re- 
ceived its name from its greater publicity in 1746 by Cunzus, a 
native of Leyden. ‘The principle of the jar was first shown by 
Franklin in 1747. 

Opinus was the first to apply mathematical reasoning to elec- 
trical phenomena, and particularly to that of induction. 

Franklin (1750) showed the identity of electricity and light- 
ning; and Richman, of St. Petersburg, was killed by a shock 
from a thunder-cloud (1753) while observing its effects upon a 
conductor. 

Dr. Watson (1762) recommended lightning-conductors for 
ships. Snow Harris’s plan, now universally adopted in the 
navy, was recommended in 1820. 

Edlund has recently (1866) shown that the passage of a 
current through a wire produces an expansion independent of 
that of heat. 

Wiedeman has shown that the twisting and untwisting of an 
iron wire through which a current is flowing produces induced 
currents in a coil surrounding it. 

Ruhmkorff stated that, if a bar of soft iron be pressed against 
one of the poles of an artificial magnet, the iron becomes hard 
and more difficult to file. It loses this hardness on removal. 








PorTABLE STEEL VessEL FoR THE LivinGsToNE Ex- 
PEDITIUN.—The drawings, plans, and mould for the new port- 
able steel vessel, designed by Mr. E. J. Reed, Chief Constructor 
of the Navy, to} be used by the exploring party about to be 
despatched from this country to the interior of Africa to search 
for traces of Dr. Livingstone, were completed at Chatham dock - 
yard on Monday last, and the construction of the vessel will be at 
ouce proceeded with, as she is required to be completed with the 
utmost despatch. ‘The vessel is intended to be built throughout 
of steel and charcoal iron plates »,th of an inch in thickness, 
and in short half-sections about 2 ft. in length, the heaviest 
weighing no more than 40 lb., in order that they may be carried 
overland to the lakes and rivers to be explored by the negroes, 
and there put together with screws, bolts, &c. The keel will 
be formed of } in. iron plates, also in pieces, and the vessel is in- 
tended to be fitted with a mast and a set of fore and aft sails. 
The keel will likewise be fitted with additional thin plates to act 
as leeboards, In the designs for the boat the practical ex- 
perience of Mr. Young, of the royal yacht, who is to have the 
entire command of the exploring expedition, has been followed. 
The vessel, of which we shall give engravings next week, is to 
be finished and complete in her equipment by the latter end of 
the present month. 

AmMunITION FoR SNipER’s Rirte.—A War-Office return 
shows that up to the Ist of March 12,439,598 service car- 
tridges (Boxer) for Snider rifles bad been manufactured at the 
Royal Laboratory, and 204,710 proof cartridges; and there had 
been supplied by contract 3,049,525 empty cartridge-cases, and 
5,045,000 shells for percussion-caps. The cost of the 12,439,598 
cartridges was 49,570/., but this is no criterion of the present 
cost. At the commencement of the manufacture there was a 
want of suitable machinery, ard also a want of skill, and night 
work was adopted, and the prices at first charged for metal has 
been reduced about 25 per cent. The cost, therefore, is now much 
lessened. None of this ammunition has beeti condemned or 
broken up, but about 1,400,000 rounds of ball have been con- 
verted into blank, owing to a change in the pattern of the case. 

Miptanp Kaitway.—This company is about to erect re- 
pairing-shops, &c., on a large scale at Wellingborough, North- 
— Mr. Cox, of Leicester, has contracted for the 
wor 


FARCOT’S MARINE ENGINE GOVERNOR. 


WE last week illustrated the arrangement of governor applied 
by Messrs. Farcot and Sons, of Saint-Ouen (Seine), to their 
stationary engines, and we now give engravings of the marine- 
engine governor employed by the same firm, the particular 

vernor represented being one exhibited by Messrs. Farcot at 
the Paris Exhibition, and being similar to one applied by them 
to the French dispatch" boat, ‘* Hamelin.” his governor 
has four balls, 6 5, b' b', these being attached to arms, d d', and 
these arms being, in their turn, connected by the rods, ¢, c!, 
with the sliding collar, { The arms carrying the balls turn 
on the centres, a a and a! a', respectively, and the upper pair 
of balls are made slightly heavier than the others, so that they 
not only balance the latter, but the weight of the attachments 
also. The balls are thus placed in equilibrium as far as their 
weight is concerned, and the centrifugal force generated by their 
rotation is resisted by the transverse springs, e, which are 
furnished with means of adjustment (not shown in the engrav- 
ings), by means of which their tension can be varied. 

The sliding collar, f; has formed in one piece with it the two 
cams, g and 4, these, of course, rising and falling on the central 
spindle according to the variations in the position of the governor 
balls. The upper cam, g, is of the shape shown in the sectional 
plan, and by it the cut-off of the steam is regulated, the point 
of the stroke of the piston at which the cut-off occurs depending 
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upon what part of the cam, g, is brought into contact with the 
tappet, s. The tappet, s, is formed on the spindle, 7, which 
turns in the frame, 4, and from this frame the motion imparted 
by the cam, g, is transmitted to the expansion-valve. ‘The 
governor-spindle makes two revolutions to each revolution of 
the crank-shaft, so that the cam, g, is provided with one pro- 
section only. 

The lower cam, 7, is merely a conic frustrum, and its object is 
to govern the speed of the engine by means of the throttle-valve 
when, from the motion of the engine baing reversed, or from 
other causes, the tappet, s, is thrown out of gear with the upper 
cam, g- The cam, 7, acts upon the tappet, ¢, which, like 
the tappet, s, is formed on the short spindle, /, and it will 
be seen from the engraving that, by turning this spindle, 
either of the cams, g or 7, cau be brought into operation at plea- 
sure, the spindle, 4. being secured in the required position by 
the set-screw, g. In the engraving the cam, g, is shown in 
gear. When the cam, #, is in use, the amount of opening given 
to the throttle-valve, of course, depends upon the diameter of 
that portion of the cam which bears against the tappet, ¢, this 
— remaining constant throughout the whole revolution of 
the governor, so long as the balls do not alter their position. 
The too rapid movement of the governor balls is prevented by a 
piston attached to the sliding collar, f; and made to work in the 
air-cylinder, /, this cylinder being furnished with a passage at p, 
leading from one end to the other. ‘The sectional area of this 
passage, and consequently the facility with which air can be 
transferred from one side of the piston to the other, can be 
varied by means of the screw, n, and by this means the speed with 
which an alteration in the positions of the balls can take place 
can be regulated. We fear the arrangement of cams must be 
rather noisy in working. 


Sreev Raits.—The Lancashire and Yorkshire Railway Com- 
pany has been inviting tenders for 2600 tons of Bessemer steel 





rails. The steel rail trade of Sheffield continues good. 





GUNS IN THE PARIS EXHIBITION. 

Tue records of the past contained in the Paris 
Exhibition prove conclusively, in the matter of cannon 
at any rate, if not in other things, the truth of two 
proverbs—the one, that “ there is nothing new under 
the sun,” and the other, that “‘ Nature and Art have a 
tendency to repeat themselves in certain cycles.” Now, 
although we are not yet prepared to assert that rifled 
guns were known to, and used by, our ancestors, we 
should be very unwilling to lay it down as an unques- 
tionable fact that such was not the case; but in the 
matter of revolver firearms and breech-loading cannon 
and muskets, we may find pretty conclusive evidence 
that there is nothing at all new in them, and, with 
reference to breech-loading cannon, we can find very 
little new in all that is exhibited in the manner of 
carrying out the idea ; for not only are the breech-pieces 
themselves now in use almost identical with some that 
were in use by the Danes some 400 years ago, but the 
very shape of the smaller guns themselves, made by 
Krupp and other Continental makers, are similar to 
those used in Denmark during the fourteenth century ; 
and from the same collection of ancient firearms we 
find that repetition guns, or muskets with one barrel, 
and capable of firing two charges, and even revolvers 
were not unknown amongst the firearms of the same 
nation. It is a pity, perhaps, that other nations have 
not sent similar collections of ancient firearms; but, in 
the absence of evidence to the contrary, we may, per- 
haps, not unjustly, yield the palm to Denmark as the 
originator of breech-loaders and revolvers ; if, however, 
any of our readers should be acquainted with any facts 
tending to prove a prior claim on the part of any 
other nation to the invention, we shall be happy to be 
made acquainted with them. 

Probably the gun of the earliest construction in this 
collection is a canuon supposed to have been for use 
on board ship, and dating from the beginning of the 
fourteenth century. ‘This gun is 2} in. in diameter and 
2 ft. long, bored throughout, and having at its end a 
rectangular frame ending in an iron handle about 
18 in. long, and near the handle in the iron frame is a 
slot through both sides, evidently for the purpose of 
tightening up some sort of somes Sead er against the 
rear end of the gun’s bore. From the above date, 
breech-loaders evidently continued in favour for a long 
time amongst the Danes, and probably, from the light 
nature of the arrangements for closing the breech, 
their guns were occasionally rendered useless by the 
blowing away altogether of their breeches ; for we find 
in this collection an old gun of 3in. bore and 7 ft. 
long, made in the middle of the fifteenth century, 
which appears to have met with some such accident, 
for it is lat into a groove cut in a balk of timber 12 ft. 
long, and to which it is bound by iron bands. About 
a foot from its rear is a slight elevation of the wood, 
from which strips of iron on either side are so fastened 
on as to form a groove in which the breech-piece, con- 
sisting of a solid cylindrical plug of iron, fitted with a 
handle for raising it, was keyed up. A small field- 
piece, 1+in. bore and 4ft.long, illustrates another 
method of closing the breech. This gun, like the 
others, is bored throughout its length, and open at 
both ends. Just behind the touch-hole is a semi- 
cylindrical hole, cut sideways through the gun, of a 
breadth slightly in excess of the bore, and through 
which a wedge-shaped plug, of the same form as the 


.| hole, passes to close the breech after loading, and is 


prevented from blowing out by a small pin inserted 
through its end. We next finda gun dating from 
about the commencement of the seventeenth century ; 
it is made of iron, with a 1in. bore, and about 12 ft. 
long, and of remarkably thin metal throughout. This 
gun, like the others, is bored throughout; but the 
breech end, instead of being merely an open frame, is 
made solid with the gun, having a slot on the top into 
which a plug, fitting the bore of the gin, and having 
the touch-hole formed in it, is slid, and it is keyed up 
by a square wedge of iron passing through a hole cut 
transversely to the upper slot : and there is also another 
gun on the same principle, only with a larger bore and 
shorter in length, with its breech end partly blown 
away. Finally, we have to notice two guns, evidently 
of still more recent date than the last—one a brass gun 
of lin. bore, with an iron lining, and the other an 
iron gun of 1} in. bore, and both 5 ft. long. These are 
not bored throughout, but through the cannon at end 
of the bore is a long slot.the same width as the 
diameter of the bore, and through which the charge 
must have been inserted. Into this a breech-piece 
fitted with a handle is inserted, and held up to the bore 
by a wedge behind it; and, in the case of the brass 
gun, a screw passing through the extreme end of the 
gun was employed still further to tighten up the breech. 
Both these guns are termed cylindrical, slightly and 
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evenly increasing in thickness up to near the touch- 
hole, and they end in a square breech ahout 6 in. broad, 
precisely the shape now given to many of the smatler 
guns by Krupp and Berger of Prussia, Oboukhoff of 
St. Petersburg, and Broadwell of Carlsruhe. 

With these facts before us, who shall say what is 
new in the present systems of breech-loaders? It is 
not to be wondered at that, when cannon first came 
into use, attempts should have been made to load them 
at the breech. Indeed, in the absence of any experi- 
ment or experience, we can conceive nothing more pro- 
bable than that the very first cannons were made upon 
that principle, and the continuance of the practice by 
the Danes for upwards of three hundred years would 
seem to imply that muzzle-loaders were comparatively 
unknown to them, or, if known, considered inferior, 
and not so well calculated to fulfil their purposes, and, 
as we shall presently show, they carried the same prin- 
ciple out, to a certain extent, in the construction of 


their muskets. 

The date of the only single-charge 
musket is not given by the Danish conn 
en exhibited in their collection of fire-arms. 


, 
rouchor t, but made some- 


breech-loading 
nissioners with 
the speci 
The barrel is evenly drilled th 
what thicker, and hexagonal towards the breech end, 
and a groove eut along the the gun in con- 
tinuation of the bore gave the means for pushing in 
the charge, which we may presume was a cartrivge. 
A small slightly wedge-shaped plug of iron w hen 
inserted downwards into a hole cut through the top of 
the barrel, and so closed the breech, and by knocki 
up a small wire ending with a ki b, which projects 
bencath the gun just in front of the trigger guard, it 
was removed again after firing, to admit of another 
charge. <A gun, bearing the 
fitted with an eight-chamber revolver. 
piece evid utly had to be turned by hand, and was 
kept with a chamber op; osite to the bore by means of 
a spring pressing a small pin into holes on the edge of 
the chamber piece, corres} onding with the number 
chambers in it. Pere: at. that 
time in use, special arrangements were necessary to 
hold the priming, and this was effeet« d in the following 
manner. About each touch-hole there is a small square 
cavity to receive the priming, and over this small brass 


htly projecting knobs at their one end, 
: — 


stock Ol 


as ft 


ne 


date of 1597, is 


This chamber- 
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is ion caps not be ne’ 


plates, with slig 
slide between two grooves extending the whole length 
of the chamber-piece over each chamber. When it 
was desired to fire off a charge, the slide over the 
touch-hole must have been push ct back by hand, so as 
to expose the powder to the match held in the hammer 
so soon as the trigger was pulled. In conclusion, we 
may notice two muskets, cach with one barrel, but 
capable of firing two charges without reloading. ‘The 
bre ech-pieces open by a hinge to receive the charges ; 
but as they were closed, and strictly guarded against 
| are unable to state exactly the 


close mspection, we 


terior. 


arravgcement of their m 


FEATURES OF FRENCH 
ENGINES. 

TuerE are various specialities discernible 
engineering eye in engines shown by 
makers in the Paris Exhibition, 
sent features of advantage, ¢ 
But where these engines differ 
types, it will be note 
ference, in order that we may the better indicat 
the peculiarities of construction are, which we may, 
with propriety, imitate, and what those are which we 
may, with still greater propriety, avo d. 

And, first, we may mention that a good number of 
the engines shown in the French department have 
been constructed by Engl settled in France, 
and, as a general rule, those engines are, upon the 
whole, the best which are the cl imitations of 
approved English examples. Among the engines more 
properly French, the most prominent speciality is the 
almost universal use of a separate expansive valve 
ecnerally a slide valve on the back of the ordinary one, 
and this expansion-valve is sometimes adjusted by hand 
to alter the rate of the expansion and sometimes by 
the governor. A considerable amount of complication 
in the apparatus is produced by this addition, especially 
where the rate of expansion is varied by the governor. 
The high price of coal in France 
fuel an object of primary importance m steam-engines, 
and hence the use of expansive working as the best re- 
cognised mode of producing economy is almost uni- 
versal. But whereas in English engines this result is 
attained pretty completely by giving a suitable adjust- 
ment to the ordinary distributing slide, in France it is 
achieved only by the aid of a separate expansion 
apparatus, which in some cases is very complicated. 
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We are not aware that a greater dynamic efficiency 
has been obtained from coal in French engines than in 
English ones. Even in praetical working for long 
periods of time, and under circumstances conducive to 
waste, we frequently expend only 24 Ib. of coal per in- 
dicated horse power per hour, while in isolated expe- 
riments we expend only 2 lb., and even less than that. 
In many cases this is done without auy special expan- 
sion apparatus, and with such apparatus the Trench 
engines do not exhibit greater economy. We do not, 


On the contrary, we consider it an ad- 
it should in all cases be simple and 
smooth in its action, and in the ease of small engines 
it is best dispensed with altogether. The best species 
| of expansion apparatus applied to the French engines 
is that in which an eecentrie moves a combination of 
two plates or blocks, which work over two passages on 
the back of the ordinary valve, through which pass- 
enters the cylinder. ‘This arrange- 
ment, which, we have stated elsewhere, was 
first patented by Mr. Bourne in 1838, and subse- 
quently adopted by Mayer and others, h.s this special 
advantage, that it is a solid and smoothly working 
apparatus, which may be introduced into engines of 
any size. In the expansion apparatus employed by 
MM. Fareot and some other makers the expansion 
valve is moved by tappets on the main valve, and even 
}in small engines it makes a noise as if something were 
jadrift in the yalve-casing. This species of valve is 
objectionable for engines of any size, but especially so 
in the case of engines of large size, where the shock 
and noise would necessarily be very great. In all 
engines, whether large or small, ceonomy of fuel is 
highly important, and expansive action is, no doubt, 
oue of the most essential aids to such economy. But 
it will be better, in the case of small engines, to trust 
to lap on the valve and throttling the steam. If an 
engine be throttled by partially closing the throttle- 
valve, then it is plain that, although at the beginning 
of the stroke, when the piston is moving slowly, the 
full pressure is maintained, yet as the middle of the 
stroke is approached, where the piston moves more 
rapidly, the pressure within the cylinder must neces- 
sarily fall; sinee the opening, though of adequate 
i to maintain the full pressure on a_ slowly 
moving piston, is too small to maintain the pressure 
when the piston moves rapidly. As the end of the 
stroke is approached, the pressure .will again rise 
from the slower motion of the piston there obtaining. 
But if when the pressure begins to rise such an amount 
of lap is given to the slide-valve as to shut off the 
steam altogether, then we shali be enabled to obtain a 
high rate of expansion in such an engine, the first 
portion being obtained by throttling, and the second 
by cutting off. No doubt there is a loss of power by 
friction when steam is throttled. But even here the 
loss is more apparent than real, for the friction generates 
heat, and goes to superheat the steam. While, there- 
; 
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re, in the ease of large engines it may be advisable 
o introduce expansion valves, as a more perfect action 
may be obtained by their agency, it is right that we 
should know that such valves are not needed even to 
obtain high degrees of expansion, and that, in the 
| case of small engines, any benefit derivable from them 
| will not balance the complication. Gridiron valves, 
| which enable a large amount of lap to be introduced 
|} without contracting the passages too much, or incon- 
| venicntly increasing the throw, will be an eligible ex- 
pedient in some cases, and the amount of expansion 
may be varied by altering the throw of the valve, 
which may be done by a slotted lever or other obvious 





expedients. 

In most of the French portable engines, instead of 
the eylinder being bolted upon the boiler in one place, 
and the erank pillow-blocks in another, a cast-iron 
frame is introduced upon the top of the boiler on 
which the cylinder and pillow-blocks are fixed. This, 
} no doubt, is a more mechanical arrangement than that 
| which usually obtains in our portable engines. In 
| many of the French boilers, moreover, the furnace and 

tubes are so connected into one piece that the whole 
}can be withdrawn in a mass for cleaning or repairs, 
| merely by undoing the bolts at the front which connect 
the front plate of the boiler with the shell. In these 
| boilers the back end is hemispherical, as it cannot 


‘| receive any support from the tubes or from internal 


} : - 
| stays. In England boilers have long been made on 


this plan by Ransome and others. But they are not 
so common as is desirable, and judging from the 
numerous examples of this mode of construction pre- 
sented at the Exhibition, the benefits of the system 
are more appreciated by the French than they are 
by us. 

The governors in the French engines are but rarely 


however, object to expansion apparatus in the case of 





of a simple character, nor are they usually driven in a 
simple manner, but the apparatus is beset with rattle- 
traps in many cases. Sometimes an air governor, in 
which air is forced into a cylinder by a pump, and 
raises a weighted piston, is used. The piston is con- 
nected with the throttle-valve, and when, owing to the 
accumulation of the air in the cylinder from the pump 
delivering more air than the outlet orifice is able to 
deliver, the piston rises and shuts the throttle-valve. 
This specics of governor is by no means new, but its 
action is eflicient, and it may be usefully introduced in 
some cases, and especially in steam-boats. A good 
many governors are introduced with four balls, many 
of them with springs, and some of them consist of a 
ring held obliquely by a spring across the axis of rota- 
tion, which spring is compressed as the ring seeks to 
place itself at right angles with the axis with a force 
proportionate to the rapidity of rotation. None of 
these governors are so simple or neat as Pickering’s 
governor. Spiral gearing appears to be in greater 
favour with the French than with us, and it is often 
used for driving governors instead of ordinary spur or 
bevel wheels. 

The symmetry of the French engines is, on the 
whole, inferior to that of our engines, and the propor- 
tions and workmanship are not quite so good. Much 
of the gearing, however, is excellent, and many of the 
toothed fly-wheels work with a smoothness and truth 
which it would be difficult to surpass. In some cases 
agricultural engines of a very cheapand simple charac- 
ter are exhibited, where the first objects are smallness 
of first cost and facility of reparation by a country 
carpenter or blacksmith. Albaret exhibits an engine 
of this kind on a platform in the main building. The 
cylinder and crank pillow-blocks are placed upon a sole 
of thick wood, and the connecting-rod is of wood en- 
circled by a strap of hammered iron. ‘The bearings 
throughout the engine are of wood, and the bearings 
at each end of the connecting-rod are tightened by 
driving in a wooden wedge at the centre of the con- 
necting-rod, which sends its two constituent pieces of 
wood endways, so as to press upon the end bearings. 
The wedge is prevented from starting back by a split 
pin inserted into one of the holes drilled through the 
point of the wedge. 

Insome of the French fixed and semi-portable engines 
a condenser and air-pump have been added at the side 
—not properly incorporated in the machine, but in- 
troduced as an addition. Such an arrangement, 
though permissible as an addition to an old engine, 
is inexpedient in the case of a new engine, where 
it is better to have the air-pump incorporated with 
the engine, and forming an essential part of it. 
[t would be quite practicable to construct a con- 
densing engine in which the discharge of the water 
would be effected by much simp er means than this. 
But in this Exhibition there is very little evidence 
given of the perception of new principles of operation, 
though the old are often ostentatiously expanded by 
tyros bursting with new-fangled admiration. The 
magnitude of the French display is much greater than 
might have been expected, and reveals the enormous 
industrial progress made during the present auspicious 
reign—a_ proof and a consequence of the national pro- 
sperity. In France the steam-engine bas found a 
great and appreciating field, and the national ingenuity, 
no longer content with blind imitation, has been stimu- 
lated to attempt works of improvement. But in nearly 
every case the improvements which are good are not 
new, and those which are new are not good. The at- 
tempts to improve have proceeded on too narrow a 
basis of pre-existing knowledge, snd contrivances are 
consequently exhibited and paraded which in England 
would obtain no toleration at all. In France the 
steam-engine is at present in pretty much the same 
kind of condition which it was in England when it first 
issued from the preserves of Boulton and Watt. Then 
every English engineer had his crude ideas of improve- 
ment which more extended knowledge and experience 
compelled him to abandon, and French engineers have, 
in like manner, hit upon many expedients now which 
they consider to be improvements upon pre-exist- 
ing devices, but which, we may feel sure, maturer 
knowledge will induce them to give up. Of course 
we do not seek to establish any comparison between 
the steam-engine as it existed at the beginning of the 
present century and as it exists now in the resources 
of workmanship lavished upon it, in the superiority of 
the materials of which it is composed, in the number 
of forms into which it is moulded, or in the number of 
purposes to which it is applied. But the mental con- 
dition of English engineers not indoctrinated at Soho, 
when engines first began to be generally manufactured 
in England, was very much the same as that which 


d 


seems to prevail among French engineers now, and in 
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the one case, as in the other, increasing knowledge 
will lead to more fastidious simplicity and less confi- 
dent self-assertion. 








SEWING-MACHINES IN THE PARIS 
EXHIBITION. 

Tue improvements made in the manufacture of 
sewing-machines since the London Exhibition of 1862 
appear to have been almost exclusively confined to 
France and America. With very few exceptions, the 
Qnglish manufacturers appear to have contented 
themselves with merely improving details, whilst the 
French and Americans have, in addition to improved 
manufacture, sought to extend the usefulness of this 
little machine both in its application to domestic and 
manufacturing purposes, and they show some very 
clever applications of it to button-hole making and 
forembroidery. There are, perhaps, few classes of 
machines of modern invention calculated to contribute 
more to the economy of life than those which cheapen 
the manufacture of clothing; and the number of houses 
in which this little machine is to be found is daily 
on the increase. Its great importance in economis- 
ing time, and the facility with which it can be 
worked, have undoubtedly led to the introduction 
of many spurious articles of inferior manufacture, 
sold, of course, at a price below that at which a 
really good machine could be produced; but, we 
need hardly say, such machines are not to be found in 
the Champs de Mars. Constructed for the purpose of 
taking in the unwary, such machines could not with 
any prospect of advantage to the manufacturers be 
brought into public competition with those really 
worth buying. Cheapness is not the only thing to be 
considered, and the purchasers of sewing-machines 
will do well to avoid obtaining their goods from any 
but the best manufacturers. ‘There is, in London, a 
class of people, calling themselves agents for the sale 
of sewing-machines, wlio endeavour to dispose of spuri- 
ous articles of the most worthless character, articles 
which to our knowledge invariably cause the greatest 
possible disappointment, and the purchase of which is 
equivalent to so much money thrown away, as they 
are always getting out of order. ¢ 

In the English department there is, as we have 
already stated, very little of novelty in the sewing- 
machines exhibited, simplicity of the working parts 
having apparently been the only improvement aimed 
at by our manufacturers. Amongst the most success- 
ful in this class of improvement, we noticed the pro- 
ducts of the European Sewing-machine Company, of 
Coventry, who appear to have arrived at a method 
of manufacturing their machines with the fewest 
possible parts, and with the greatest simplicity of ar- 
rangement. In the machines made by this company, 
the needle-bar and the bar for driving the shuttle are 
both driven by the same pin, set eccentrically with 
the driving-shaft, and working through cam slots at 
the end of those two bars respectively; a cam placed 
on the driving-shaft actuates the feed motion, and, by 
adjusting a small guide bar placed underneath this 
cam, the amount of feed can be regulated at will. 
Messrs. Simpson and Co. manufacture their machines 
upon a somewhat similar principle, but not quite so 
simply arranged, the needle and spool being driven 
by two separate cranks on the driving-shaft, and the feed 
motion by a cam. Messrs. Whight and Mann, of Lon- 
don, have managed to dispense entirely witha separate 
feed apparatus, by giving the needle a rocking motion 
in addition to a vertical one, and, by an adjustment of 
the fulerum on which the needle oscillates, the stitch 
can be made longer or shorter. There is, however, 
nothing new in this, except in minute details, the same 
arrangement having been exhibited by them in 1862. 

Amongst the French machines, what first attracted 
our attention was one by M. Ramu, of Paris, having an 
over-stitch arrangement adapted for glove manufacture, 
the details of which are very clever, and its action 
resembles most closely the movement of the human 
hand. ‘This is the only machine we have ever seen in 
which reels or spools of cotton are not used, the 
needle being threaded with a conventional needleful of 
thread. One end of a length of thread is tied into the 
needle’s eyes, and it is then placed in a needle-holder ; 
as the needle is passed through the work, another 
holder from beneath grasps its point, and at the same 
time the upper holder releases its grasp, the needle is 
then drawn down, and a metallic finger, projecting 
from a revolving wheel one foot in diameter, draws 
the thread tight and then releases it. Before the 
needle is passed up again, a cam gives an equal lateral 
movement to the two holders, so that whereas the 
needle in its downward stroke is passed through the 
material, in its upward movement it comes clear of it. 
On coming up, the upper holder descends and again 





seizes the needle, and as it pull up, a small lever with a 
cireular and backward motion draws the thread very 
much in the manner of a woman’s little finger in sew- 
ing. ‘The whole of the motions are effected by cams 
on three parallel shafts, two above aud one. below the 
table, which are driven together by means of cog- 
wheels, Messrs. Hurtu and Hautin exhibit two 
arrangements of machine, the only apparent novelty 
being that in one the spool is carried on an oscillating 
segmental frame, working like an inverted pendulum 
with its point of oscillation below. Mr. J. Reimann 
exhibits something new in detail of lock-stitching 
arrangement; the lock stitch is effected by a spiral 
claw at the end of a shaft, on the other end of which is 
a spur-wheel, into which a segmental rack gears, which 
is itself driven from an eccentric pin on end of driving 
shaft, this claw has, therefore, not a complete circular, 
but a backward and forward rotatory motion. As the 
upper needle descends, the claw seizes on the loop and 
passes it round a fixed cylindrical spool, standing up- 
right, and which is so made as to hold a small reel of 
cotton within it; thus all the trouble of winding on 
to the spool is saved. The draw thread also is moved 
by a cam, instead of being, as is generally the case, 
drawn by a spring. M. Callebaut shows machines 
chiefly for tailoring use, wherein the feed motion is 
effected by a serrated toothed wheel from underneath, 
instead of giving a four-way motion to a horizontal 
feeder, as is most common. A very clever embroidering 
machine, called the Couso-Brodeur, deserves notice. 
In this the cotton or silk is carried below the table, 
and a hook like a crochet needle is fixed in the needle 
bar above. When the hook descends through the 
material to be worked upon it, it draws up a loop of 
thread from below, and works a crochet chain-stitch 
upon is. There is no need for the operator to touch 
the work itself, a simple movement of a handle below 
the table actuating an universal feed arrangement, en- 
circling the jneedle with any motion, forward, back- 
ward, circular, or lateral, as may be required ; but it 
would be impossible clearly to describe its mode of 
action in this respect without detailed drawings. The 
machine exhibited at Paris is the only one of its 
particular kind that has ever yet been made, the 
details of its construction having only been perfected 
shortly before the opening of the Exhibition. Kieffer, 
of Haguenau, in the department of the Bas-Rhin, is the 
only French manufacturer who exhibits a button-hole 
sewing-machine. ‘This is simply a lock-stitch sewing- 
machine, but by the simple movement of a lever a 
system of bars is thrown into gear with a cam on the 
driving-shaft, which gives a backward and forward 
motion to the table-plate, and so the needle alternately 
descends through the cloth (or other material) and 
through the button-hole slit. - In making button- 
holes the work has, of course, to be turned up- 
side down, so as to make the knot on the proper 
side; and by moving the lever more or less, the 
extent of lateral motion of table-plate can be easily 
regulated. 

In the American sewing-machine exhibition, which 
is placed at one end of the English agricultural annexe 
in the park, we noticed several modifications of the 
Howe and Gibb’s machines ; but the principal atten- 
tion of manufacturers appears to have been directed 
towards the application of the sewing-machine to 
button-hole making. The Union Button-hole and 
Embroidery Machine Company exhibit, amongst 
others, a machine exclusively for making button-holes. 
In this, the work is held down to the table of the 
machine by a spring clamp, having an opening in its 
centre the shape of a button-hole, only much longer 
and wider than any work that would be done by the 
machine. The needle alternately passes through the 
cloth and then through the slit, receiving for that pur- 
pose a backward and forward motion by means of a 
cam and lever. There is a double looper underneath, 
which takes loops alternately on its two ends from the 
needle as it descends, and, passing them over one 
another, makes the knot, the work turned out being 
precisely similar in appearance to hand-work. All the 
movements are made by cams, and there is a very good 
tension and take-up thread arrangement all in one on 
the top of the machine. Adjoining this machine will 
be found a button-hole attachment for the Wheeler 
and Wilson machine. ‘This consists of a top plate 
fitting on the table of the ordinary machine, an which 
receives from the feed motion cam a to-and-fro move- 
ment, so that the needle makes a long stitch on the 
surface of the material. This machine is only half 
automatic; a screw-feed gives motion to the work, 
which, when it is completed to the full length of the 
button-hole, must be turned by hand, and it then works 
down on the other side. In this case the button-hole 
is cut after the work is done, and it has to be finished 


off by hand. Mr. House exhibits an entirely auto- 
matic machine of a somewhat novel construction. In 
this the working parts are all beneath the table; the 
slit is first made of the required length, and a lever 
adjusts the machine accordingly. To make the button- 
hole stitch two needles are employed—one working 
downwards from an upright, over which the button- 
hole is passed, and the other working upwards with a 
curvilineal motion. The machine runs down one 
side of the hole, and then turns round and works u 
the other. This machine gives the same kind of stitch 
on both sides, and all the cottons are carried on reels 
— below the table. The needles are actuated by a 
ever fixed to an eccentric on the driving-shaft, In 
order to obtain the backward and forward motion, the 
top plate of the table is attached by a movable joint 
to a nut which works over a screw; at the other end 
of the screw is a mitre-cog wheel placed between two 
other mitre wheels on the driving-shaft. When the 
work is commenced, the screw-shaft mitre is in gear 
with one of the driving-shaft mitre wheels. As soon 
as it gets to the end of the slit, it is thrown out of 
gear, and the table revolves on the nut half a revolu- 
tion; the screw-shaft mitre is then thrown into gear 
by a self-acting movement with the other mitre wheel 
on the driving-shaft, and it then works down the other 
side of the button-hole. ‘The most complete machine, 
however, in the American department is one which is 
capable of doing any kind of work, and is adjustable 
for any purpose by merely turning a few set screws 
and levers; and in the case of button-hole work, a 
separate table-plate is required. This is exhibited by 
the “American Button-hole Sewing-machine Com- 
pany.” In making button-holes, a needle from below 
passes through the loop of the needle from above, and 
a looper moved by a cam takes the thread from the 
lower needle, and passes it over the upper needle, thus 
forming a lock stitch. The needle from below passes 
up a shield in the table-plate, which also serves as a 
guide for the material bemg worked upon. This will 
work button-holes with two threads, or, if required, 
will put in a cord when employed for tailor’s work. 
The ordinary four-feed motion is employed with this 
machine; all its movements are by cams, including the 
take-up thread lever. 

Two methods are in work in the Exhibition for ap- 
plying motive power to sewing-machines—the one by 
the aid of electricity and the other by water. The 
water motor consists of a small brass cylinder placed 
behind the machine, the piston-rod of which is attached 
by a hinge to the piston at one end and to a crank on 
rthe driving-shalt of the other. ‘The water is only ad- 

mitted below the piston, and the impetus thus imparted 
to the machine by the up stroke is mat ae | suf- 
ficient to carry it round the other half of the revolution. 
Not very much power is obtained by this method, but 
the inventor, Mr. Faire, of Nantes, informed us that 
it was quite sufficient to do leather work, although we 
did not see it so employed. The usual pressure em- 
ployed is about 301b. per square inch, at which pres- 
sure a small household machine would require three 
cubic metres of water for ten hours’ work. 

The application of electricity as a motive power 
appears to offer better prospects of success, but the 
principal objection in this case is the use of a Bunsen 
battery, the smell of which is objectionable. At the 
end of the driving-shaft is a wheel, with several pro- 
jections on its edge and a deep groove in its centre ; 
in this groove is wound a coil, and on the shaft is 
placed a commutator, so that, on revolving, the several 
projections of the wheel are converted into electro- 
magnets. This wheel revolves within a framework 
with projecting plates of soft iron, to which, as soon 
as the circuit is completed, the electro-magnets are 
attracted, and so cause a circular motion to the wheel. 
The power produced by a Bunsen battery of four 
elements is amply suflicient for all purposes to which 
an ordinary sewing-machine may be applied; but, as 
we have before stated, the chief objection is the neces- 
sity for using a Bunsen battery at, all. 

Besides the machines which we have above noticed, 
and which comprise all that is new in sewing-machines, 
there are several exhibited for sail-making, boot and 
leather work, and all other purposes to which such 
machines are ordinarily employed ; and last, and least, 
we may notice that amongst the American machines in 
the British agricultural annexe is to be seen the first 
lock-stitch sewing-machine that was ever made by 
Thomas Howe. 








Lazour 1N THE Unitep Srates.—Carpenters, painters, 
and masons are now paid in the State of New York 12s. to 13s. 
per day, the effect being that house-rent has greatly advanced, 





and that | persons of small fortunes have been driven from 
New York. In New Jersey, working coal-miners are receiving 
15s. per day. Yet strikes are of frequent occurrence. 
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WRECKING APPARATUS EMPLOYED BY THE NEW YORK SUBMARINE COMPANY. 








Tue New York Submarine Company is a company which 
has been recently established in America for the purpose of 
undertaking various kinds of submarine work, such as the re- 
covery of sunken vessels, the construction of subaqueous 
foundations, the buoying of vessels over bars or sand banks, 
and other operations of a similar nature which require the 
use of diving apparatus of some kind or another. The buoying 
appliances and diving apparatus employed by the company 
iiffer in many respects from those in ordinary use, and the 
company has become the proprietor of the patents under which 
the methods of working are carried on. For buoying and lifting 
operations, the use of boats, barges, casks, &ec., is dispensed 
with, and a number of flexible inflated buoys are employed in- 
stead, these being attached to the vessel or other objects to be 
raised. This method of working, which has proved very suc- 
cessful in practice, will be readily understood from the annexed 
engraving, which represents the company’s wrecking steamer 
Saxon engaged in raising a sunken vessel. The Saxon is a 
screw steamer of 400 tons burthen, and in addition to being 
fitted with all the necessary air-pumps and pumps for pumping 
out vessels, she is qvesidad with considerable engine power, so 
that she is capable of towing into port any disabled vessels 
raised by her. ; 

The air-pumps on board the Saxon are two in number, the 
one being « large pump capable of mage 120 cubic feet of air 
per minute, and the other a smaller high-pressure pump, by 
which the air can be compressed to a pressure equal to thirty- 
three atmospheres. From these pumps copper pipes, furnished 
with cocks, lead to six reservoirs, of the united capacity of 504 
cubic feet, placed in the hold of the vessel. From the reservoirs 
other pipes, furnished with distribating-valves, serve to con- 
duct the condensed air to the flexible pipes through: which it 
is conveyed to the submerged buoys. These buoys are of 
strong canvas coated with india-rubber, and they are each 
covered with a strong cordage netting, terminating in a thimble 
at the lower end. ‘The buoys are connected together in pairs 
by chains which bear against the keel of the veseel to be lifted, 
as shown in the engraving, and they are further secured in their 

itions by rope lashings applied as may be necessary. Each 
oe has a capacity of 550 cubic feet, and a lifting power of 
about 15 tons when inflated. In order to facilitate the repairs 
of the buoys, each is fitted at the upper end with a ring, to 
which a copper plate is secured, so that it can be readily re- 
moved for giving access to the interior. To this manhole plate 
is fitted a safety-valve for relieving the buoy of the over pres- 
sure as it rises to the surface, and the lower end of each buoy is 
also fitted with a metallic ventilator and safety-valve, both for 
convenience in handling, and to prevent the bursting of the 
buoy in case of its rising too rapidly to be relieved of the internal 
pressure by the upper valve alone. : . 

The buoys, which when empty can be readily handled both in 
and out of the water, are fixed to the vessel or object to be 
raised by means of divers, each diver being provided, in addition 
to his regular diving-dress and helmet, with a knapsack 
or reservoir containing a supply of compressed air ‘sufficient 
to last him for several hours, both for his breathing and 
for enabling him to raise and lower himself in the water 
at his pleasure. The diver’s equipment is shown by the figures on 





the right ot the engraving. In the one Ais the waterproof diving- 
dress, and B the helmet, which is secured to the dress by 
the bolts and nuts, C, in the usual way. The supply 
of compressed air is contained in the knapsack, D, which may 
be of any convenient shape, and which is connected with the 
interior of the diving-dress by the flexible pipe, I, furnished 
with a cut-off valve. JJ are buoys for elevating the diver 
when required, these being connected with each pther and 
with the dress by the lacings, K, and being supplied with air 
from the knapsack by the pipe, L, furnished with the valve, M. 
H is the air-escape pipe from the diving-dress, and N that 
from the buoys, this latter being fitted with the cut-off valve, O. 
The other figure is a view of what is termed by the company 
an inside “‘ protector,” this being worn inside the regular diving- 
dress, and being intended to be used by the men when working 
at great depths. ’ 

In this dress and outfit just described, the diver is indepen- 
dent of any connexion with the surface ; and, by means of appli- 
ances fitted in his helmet, he is able to take his own bearings 
and directions, and keep his own time. By the inflation of the 
peculiar life~preserver with which he is provided, the diver can 
ascend to the surface at pleasure; and when there, will be head 
and shoulders out of water, and car open his helmet himself. 
This diving armour removes the danger of suffocation incidental 
to the usual method of pumping the air to the diver, arising 
from the kinking or injury of the hose which conveys the air 
down to him, and from the imperfect action of the pump. By 
means of his buoys, he can rise or sink to any depth and there 
suspend himself. This improvement is of great value for the 
examination of vessels’ bottoms. The security of the diver for 
his air, both for breathing and for remounting to the surface, may 
be exemplified by the fact that a diver, wearing this dress, has, 
at the depth of 40 ft., sent up a column of air which raised a 
fountain or jet 3 ft. in height at the surface. Ordinarily, a 
knapsack or reservoir sufficient to maintain a four hours’ supply 
of air for the diver will be large enough. 

For facilitating operations under water, the Submarine Com- 
pany employ a submarine lamp, which is also fed by compressed 
air, and requires no communication with the surface, and which 
may be carried by the diver or suspended at any required depth, 
and will, by means of its reflector, cast its light many feet hori- 
zontally through the deepest water. ‘This is a great auxiliary 
to the submarine workman, enabling him to inspect wrecks, 
examine and repair the copper and bottoms of vessels, and gene- 
rally to see what he is doing. 

The apparatus which we have described has already been 
used by the company in many instances with great success. On 
the occasion of the first wrecking cruise of the Saxon from New 
York, the buoys were attached to a sunken vessel of 200 tons 
in between four and five hours, and on their being inflated the 
vessel was raised to the surface in five minutes. The steamship 
Coffee, a blockade-runner, which was submerged in 24 ft. water, 
was the next vessel raised by the aid of the apparatus, and 
amongst those which have since been lifted by the company, 
are the schooner Tortugas, sunk in the harbour of Key West, 
Florida, and the W. E. Bartlett and the William Carleton, 
schooners sunk in Chesapeake Bay; and a large quantity of 
valuable cargo was also raised from the brig William Edwards, 








a vessel which was sunk by a collision with the steamer Ariadne 
about 8} miles out to sea and 35 miles south of Sandy Hook, 
in 75 ft. water. The company is now also perfecting a system, 
for lifting and conveying vessels over shoals and bars, the 
draught of the vessels being reduced to the required extent by 
the application of buoys of a similar kind to those employed for 
raising sunken ships. Such an application of their system of 
working, if successfully carried out in practice, is likely to prove 
of considerable use in many situations. 








Stone Forts.—A correspondent of the American Army and 
Navy Journal observes that:—“ There is apparently a general 
impression that the present system of coast defence is totally 
inadequate to the protection of our harbours against naval 
attack, and that this is mainly due to the developments of the 
late war. We constantly hear the remark that stone forts are 
useless, and that, hereafter, we must look wholly to iron and 
earth-works in addition to floating-batteries for harbour de- 
fence. Before the war, it was generally conceded that a judi- 
cious system of masonry fortifications completely answered. all 
the requirements of fixed defences, and that stone forts weil- 
constructed and properly defended were impregnable against 
naval attack. All experience, up to the attack upon the forts 
at Sebastopol, went to prove this. But since, and during the 
late war, people seem to have conceived a different notion; but 
there is not a single instance where any of the casemated works 
constructed before the war have either succumbed or been 
materially injured by any naval attack, and in no case has a 
stone fort been subject to any test whatever, all the Southern 
forts being built of brick, Forts have yielded to naval attack, 
as in the case of Forts Jackson and St. Philip, not from any 
injury done to the works themselves, for their defensive power 
was uninjured, but because the fleet, by the aid of steam, suc- 
ceeded in passing the forts, and caused the surrender by cutting 
off their communication. Undoubtedly the disaffection of the 
garrison had much to do with the surrender. Had the forts 
held out, a regular siege would have been necessary to reduce 
them. The same was the case with the works at the mouth of 
Mobile Bay. Fort Pulaski yielded only to an attack from land 
batteries conducted by a skilful engineer, and Fort Sumter, an 
unfinished brick fort, withstood for four years all the efforts of 
our most — fleet, and also the fire of the land-batteries 
at Fort Wagner, and surrendered at last, only when the city of 
Charleston was captured by the army under General Sherman, 
operating far in the interior of the State. Fort Fisher was a 
powerful earthwork, with its guns in barbette, yet, though its 

ns were silenced by the fire of a tremendous feet, it surren- 

ered only to a land attack. These are the principal events of 
the war which illustrate the subject of naval attack upon the 
fortifications, and instead of showing the weakness of case- 
mated masonry forts, they furnish the strongest reasons for 
asserting their impregnability against naval attack. Fort 
Sumter is a most striking example of the value of such forts, 
yet it was, compared with many of our forts, a weak work. 
And, as remarked above, in no instance during the late war has 
one of our stone forts, against which so much has been said, 
= subjected to any test, and all former experience is in their 
‘avour.” 
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C.F, whose residence is at the Grand Hotel, and by 
other gentlemen of its staff, among them Mr. Ferdinand 
Kohn, whose residence is at 168, Rue St. Dominique, 
near the Exhibition. 








THE STEEL-PLATE QUESTION. 

Tue publication, in another column, of the tests 
guaranteed by Messrs. Charles Cammell and Co. 
(Limited), for the steel plates of their manufacture, 
cannot fail to induce greater confidence in this com- 
paratively new material for bridge and boiler construc- 
tion. These tests are for both crucible steel and Bes- 
semer steel, the firm in question being large manufac- 
turers of both descriptions of plates. The tests have 
been carefully determined, in order to reply to the re- 
quirements of the Admiralty, who applied lately to 
certain steel-makers to know how far steel might be 
depended upon. cr 

hese guaranteed tests may be taken as establishing 
the real position of steel plates. ‘The makers have 
found it necessary to try them thoroughly, and they 
now tell us what we may count upon with certainty. 
It will be understood that the toughness and tensile 
strength of the plates are in inverse ratio to each other. 
In other words, plates of very high tensile strength are 
nard, and therefore brittle; but, at the same time, the 
tensile strength of very tough steel plates is much 
greater than that of iron. Messrs. Cammell and Co. 
guarantee nothing above 33 tons tensile strength per 
square inch in Bessemer steel, although they can make 
steel of less toughness but of greater absolute tensile 
strength, and of corresponding hardness. For the 
33-ton Bessemer steel plates, tle bending tests (cold) 
are in each case the minimum corresponding to the 
given tensile strength. In many cases the plate will 
bend through a greater range, although this may, and 
commonly does, show that the tensile strength is not 
quite as great as 33 tons. Yet it is none the less the 
fact, that in the works 33-ton Bessemer steel plates of 
all thicknesses up to 3 in. does bend, cold, flat over, 
without cracking. 

The whole ditficulty, so far as there has been any, 
in the working of steel plates, has been in the use of 
steel more fit for chisels and punches than for plates— 
in three words, too hard steel. A few years ago, Mr. 
George Wilson, the managing director of Messrs. 
Cammell and Co.’s works at Sheffield, decided to put 





down a set of seven Lancashire boilers of Bessemer 
steel, each 8 ft. in diameter, and to be worked to 70 lb. 
pressure. He made the plates himself, and sent them, 
to be made up, to Leeds, the “hot bed” of the York- 
shire iron manufacture. The plates for the cylindrical 
shell of the boiler were yy in. thick, the furnace plates 
+in., aud the end plates in. The boilers were made 
and tested to 2201b., or thereabouts, per square inch, 
and two or three of the plates cracked from the rivet 
holes. A report went out through all Yorkshire and 
the Midland Counties that the steel boilers were a 
failure; indeed, more than one engineer was informed 
of it by private letter, and was appealed to to set his 
face against steel. Mr. Wilson went to the scene of 
trial, and at once satisfied himself that the faulty 
ems had been accidentally made too hard. ‘The 

oiler-maker who had worked up the plates to his 
order would take no responsibility in the matter, and 
strongly persuaded him to give up the idea of steel 
oe and to adopt iron. Mr. Wilson had made up 
his mind, however, and taking the whole responsibility 
upon himself, he ordered the two or three faulty plates 
to be cut out and replaced with other and softer steel. 
This was done, and the set of boilers, all 8 ft. in dia- 


meter, have worked ever since, carrying 70lb. of 


steam, and without the least sign of cracking or 
leaking. 

It should be borne in mind that all the best boiler- 
work and bridge-work is now drilled, and steel, even 
of hard quality, may be drilled without injury. Where 
moderately hard steel is punched, it is undoubtedly in- 
jured in the operation, but even in this case nearly 
the whole strength is restored by annealing. This 
fact has been proved beyond doubt in certain experi- 
ments which we shall yet lay. before our readers. 
Even the stronger brands of iron plates are injured by 
the punch, and it is quite time that all plate work was 
drilled, whether steel or iron. 





INSTITUTION OF CIVIL ENGINEERS. 

At the special meeting of the members of the Insti- 
tution of Civil Engineers, on Wednesday evening, the 
report of the council upon the case known as that of 
Sir William Armstrong and Mr. Scott Russell was 
received and adopted. This report was made to the 
last special meeting, but the members decided, before 
taking action upon it, that all the documents in the 
case, together with the minutes of the proceedings of 
council upon it, should be printed and circulated. 
This report, as our readers are aware, was, in brief, 
that Mr. Scott Russell’s reply in the case was not 
satisfactory, and this is the report adopted by the 
general body of the members on Wednesday evening. 
The resolution of the members was accompanied by no 
other vote, nor did Mr. Scott Russell resigu his seat 
at the council, although he did not sit at the council 
table during the meeting. 

Under the circumstances the members had really no 
other alternative. The whole case was sprung upon 
them at the last general meeting by Mr. Bidder, who 
had obtained ex parle particulars of it seven months 

reviously, with the professed intention of laying it 
Fates the council. Iustead of doing so, however, he 
carried the papers about in his pocket, making them 
the subject of conversation, and only at the eleventh 
hour, at the last council meeting before the general 
meeting in December, and when there was no time 
left to investigate the case, did he bring it before the 
council at all. And as the council could not then act 
upon it, by omitting Mr. Scott Russell’s name from the 
balloting list, Mr. ‘Bidder, as is so well known, stood 
up to make the most damaging charges at the general 
meeting. The meeting, however, very properly re- 
fused to listen to them, but remitted them to the 
council for full investigation and report. Having done 
this, the Institution, as a° body, was bound to accept 
and adopt whatever report the council might make ; 
and this they have now done, the only alternative, if 
any, being that of breaking up the Institution by re- 
jecting the report, and accepting the instant resigna- 
tion of the council, or a majority of council at least. 
This alternative, a painful one, was hardly present, we 
think, however, in the minds of the members, the 
general feeling being that the honour and dignity of 
the Institution imperatively required that everything 
like improper conduct brought before it for its de- 
cision should be distinctly disapproved. Of this no 
one could have ever entertained the least doubt, 
although it was a question whether any way out of 
the case lately under consideration could be found. 

Of the case itself we have no wish to say a word 
here, except that, although so far as it was examined 
the reply was unsatisfactory, we do not regard the 
examination as a complete one. Colonel Ritchie’s evi- 
dence was most desirable, and, had it been obtained, 





might—not that we can say it would—have given to 
the whole transaction a different complexion. We 
wish only to say that we believe such cases, which are 
really cases for the courts, should not be first brought 
before scientific bodies like the Institution. Whether 
it be adopted as a precedent or no, here is a case 
which will always be quoted as such. From this hour 
we believe that any member’s private affairs may be 
dragged before the Institution, there to be dealt with 
upon more or less partial evidence, and adjudicated, 
not upon the law of, the case, but upon the general 
feeling of a large body as to what may be honourable 
and right. The Institution, from what has taken place, 
is in a state of great and acknowledged danger, and 
its best friends should see to it that it is rid as quickly 
as possible of the character of an inquisitorial and 
irresponsible court, whether of bankruptcy or honour. 








FOREIGN COMPETITION. 

A meetine of English gentlemen interested in the 
practical applications of science was lately held at the 
Hotel du Louvre, in Paris, to consider the present 
position of mechanical art in this couutry as compared 
with that which it has attained upon the Continent. 
There was no denying the fact that the French are 
already as skilful workers in iron and mechanical 
engineers as we are. The art schools of France, the 
mode of instruction and even the existence of which 
was hardly suspected in this country until we had 
described them in our own pages, was particularly 
dwelt upon, and it was admitted that nothing like 
them existed in this country. The necessity for such 
schools was clearly perceived, and a_ provisional 
committee was formed, and a subscription commenced, 
with a view to their being established on this side of 
the Channel. That prince of parafline, Mr. Young, is 
understood to have put down 5000/. as his con- 
tribution. 

At the dinner of the Institution of Civil Engineers, 
last week, Mr. Fowler, the President, observed as fol- 
lows: “It must, I think, be manifest that England’s 
“ peculiar greatness is almost entirely dependent upon 
* the superior knowledge aud enterprise of her manu- 
“ facturers, and on the skill and industry of her people, 
“ and from no other source ; and a great responsibility, 
“ therefore, rests upon the engineers of this country, 
“and on the Institution of Civil Engineers in parti- 
“ cular, to be especially vigilant that our old pre-emi- 
“ nence in constructive and mechanical work be fully 
“preserved. Without being unduly depressed, I 
“would venture to hope that a useful and warning 
*“ Jesson on this subject may be drawn from the Great 
“ Exhibitions of the last few years, and especially from 
“ the French Exhibition now open in Paris. I am reluc- 
“ tantly compelled, as an engineer, to admit that, in 
“ machinery, a more rapid advance towards excellence 
“ and a greater number of new and successful mecha- 
“nical combinations have been made by foreigners 
“ during the last sixteen years than by tie people of 
“this country, and I cannot look upon such a state of 
“ things except with feelings of some anxiety. How 
“much of this may be due to the better education of 
“the mechanic, how much to cheaper labour, how 
“much to natural advantages, or to other causes, 
“ would be presumption in me to offer an opinion ; but 
* ~although I am personally no alarmist, and am 
“ always alana feel that the circumstance to 
“which I have referred is too important to be neg- 
* lected by wise statesmen and true patriots. I freely 
“ admit that no foreigner has yet attained the superior 
* excellence and high finish of some of our great me- 
“ chanical firms, and that: in many branches of English 
“ manufacture considerable progress has been made ; 
“but still I am afraid it must be admitted, on the 
“ whole, that our relative position has not been main- 
“ tained.” 

None who have seen the present Exhibition can 
diesent from the President’s opinim that there has 
been a more rapid advance towards excellence in 
foreign than in our own manufactures during the last 
sixteen years; but we think Mr. Fowler spoke from a 
momentary forgetfulness when he expressed his belief 
that foreigners had also made a greater number of 
new and successful mechanical combinations than we 
have done within the same time. On the contrary, we 
have made great numbers of such combinations, where 
foreign engineers and inventors have made few or 
none at all. We have brought out the Bessemer pro- 
cess, the steam plough, submarine telegraphs, and 
underground railways, although these, with one ex- 
ception, are not possibly “mechanical combinations” 
in the sense which the President intended. But we 
have made far more numerous and important improve- 
ments in the machinery of ironworks, in that of 
steam-ships, in textile machinery, and in engineers’ 
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tools and machines for working in wood, than the 
foreigners have done. We have brought out twin- 
screws, the centrifugal pump, water-pressure ma- 
chinery, steam cranes, steam pile-driving engines, and 
made a host of improvements in existing plant, which 
have greatly lessened the cost of production in many 
branches of manufacture. Against these the French 
and Germans have given us—what? ‘There is the 
Injector, there is the band-saw, and it may be said 
that iron-clad ships, rifled cannon, and breech-loading 
guns are foreign inventions. We know of no recent 
foreign improvement of importance in spinning or 
weaving machinery, in railway construction, or in 
locomotives ; none in the steam-engine or tlie ma- 
chinery of steam-ships ; none in the iron or steel manu- 
facture, extepting only Krupp’s appliances and system 
for making excellent steel castings ; and we know of no 
improved engineers’ tools, agricultural machinery, 
or other ‘mechanical combinations” coming from 
abroad, 

But, after all, the question of superiority in inven- 
tion does not settle that of superiority in the means of 
production. It does not much matter where an inven- 
tion comes from, for generally all the world may adopt 
it and work it. Although the Injector and the band-saw 
are French inventions, more of both these instruments 
are used out of France than in it. The great test of 
superiority is cheapness and excellence of production. 
The French, Belgians, and Germans can now spin 
cottou, make iron and machinery, and build ships and 
bridges, as well and nearly, if not quite, as cheaply as 
we can. They can supply their own wants better than 
by buying from vs, and they can compete with us in 
foreign markets, and even in some things, now and 
then, place their goods in our own markets. They have 
plenty of iron and plenty of coal for a very large pro- 
duction, and they can import raw materials from Ame- 
rica, Russia, or the East as cheaply, of course, as we 
can. ‘They have learnt all our trades, and, although we 
for a long time refused to give them credit for it, they 
are really excellent workmen. It is useless to boast 
longer of our supremacy; for this has now but a doubt- 
ful, if indeed it has any real, existence; yet at the same 
time we are certain that our Continental rivals have not 
obtained what we understand as the supremacy, nor 
will they ever obtain it. They can never become such 
extensive producers as to supply all the markets of the 
world, independent of ourselves. But that the French 
especially have made wonderful progress is shown by 
the following official and even startling statistics : 

1851. 1865, 


Imports eee eee «+» £43,760,000 £141,120,000 


Exports =... se eve £60,800,000 £163,480,000 
French and foreign vessels ) 24 ane ne 

entered and cleared 5 $4,436 —— 
Miles of railway 2,187 8,750 
Telegraph stations 100 2,100 
Telegraphs, miles... 1,875 19,688 
Letters by post 65,000,000 329,000,000 


Discounts at Bank of France... £49,640,000 £263,000,000 

In face of these statistics it is clear that we have 
most formidable competitors abroad, and we are bound, 
in the words of warning conveyed by the President of 
the Institution of Civil Engmeers, to make every 
exertion and to avail ourselves of every aid to maintain 
even our present relative position, to say nothing of 
supremacy. Let us have schools of mechanical science 
by all means; but let us hope, too, that some reform 
may be soon effected in the conditions of English 
labour. At pr:sent we have most to fear from our own 
workmen, who are, many of thein, bent upon lowering 
the conditions of their labour to a discreditable standard 
of inefficiency, while they insist also upon the utmost 
obtainable remuneration,.and enforce their claims by 
the most ruinous strikes. 

THE ENGINEERING FUTURE, 

Wuat is all our art, and what our works, to the 
grand engineering of the universe! To the Great 
Engineer, whose presence we dare not conceive, and of 
whose plans and tremendous agencies we know nothing, 
we are not even as are to ourselves those clever and 
enterprising little engineers, the beaver, the bee, and 
the white ant. Infinite space, with suns and solar 
systems, and worlds beyond telescopic reach, away out, 
further than the remotest light can travel, in the inter- 
stellar ether! Our own planet is among the least, 
yet, knowing its size and density, we may reckon its 
eternal energy as it sweeps through space with a 
speed of nearly 70,000 miles an hour, besides spinning 
upon its own axis at the rate of more than a thousand 
miles an hour at the equator. What concepiion would 
the long ranks of figures give us if we summoned them 
to view, except that all the dynamic forces known to 
art are as nothing tothem? And there is the diurnaj 





pumping up and running down of the great tidal wave 
which rolls over all the seas of the globe, and which 
mounts like a deluge in the Bristol Channel and the 
Bay of Fundy. And, here and there, a pillar of water 
jumps from the sea, and spouts into the very clouds, to 
fall again in a torrent of brine upon the deep. What, 
too, are all the steam-boilers, working or yet to be 
worked upon all the continents of the globe, as com- 
pared with the vast and ceaseless system of natural 
evaporation which draws from the sea, and turns into 
vapour, to be afterwards condensed into clouds, all the 
rain which now feeds all the rivers of the land, and 
that, possibly a larger quantity, which falls unseen 
upon the sea! What would be the boilers that would 
evaporate the whole flow of the Amazon, the Missis- 
sippi, the St. Lawrence, the Nile, the Niger, the 
Indus, and the Ganges, and hundreds, if not thousands, 
of rivers as large as, or larger than, the Thames! And 
yet this vast distillation goes on for ever, upon a scale 
which, although the engineer may compute it, he can 
never comprehend ; turning the salt wave of the sea 
into the purest aérial nectar to refresh all human and 
vegetable life as it falls in blessed rain. And what 
other power known to man—although he may more 
concentrate his artificial powers—will reach, in “ indi- 
cated horse power,” that of the wind, now playing 
soltly amid garden flowers, and again tearing up by 
the roots the monarchs of the forest? Could we but 
command this power, as we command that of steam, it 
were far in excess of all our present requirements, It 
is one of the great forces of nature, eternally and 
beneficently exerted upon the plain and the sea, al- 
though not one thousand millionth of its entire force is 
now utilised mechanically for the purposes of man. 

And what of the impenetrable laboratory of the 
central earth? What of the exertions and fiery emana- 
tions of Etna, and Vesuvius, and Hecla, and of Chim- 
borazo and Stromboli? And what of those quicken- 
ings in nature’s womb, the earthquakes which threw 
down Lisbon in ruins, and which, shaking so many 
parts of our common globe, even this week rocked 
certain villages in the north of Scotland with unwonted 
terrors? What are our puny blast furnaces, though 
they be a hundred feet high, and as large in the boshes 
as any in Cleveland or in Durham, beside the crucibles 
of the great voleanoes we have named?  [n these the 
incandescent lava is for ever boiling, and is shot from 
its probable lowest level miles high into the air upon 
each eruption. 

And what of the terrible electricity of nature, 
thunder and lightning? Although why habit should 
first record the slower manifestation of this mysterious 
force we know not. Let us say lightning and thunder. 

But of all the wonders of nature, the mystery of 
organic growth is greatest—the assimilation of in- 
visible gases into the structure of plants and of 
animated beings. We may observe them with or 
without reflection, but we cannot fathom the silent 
affinities of nature. We only know there must be 
seed and soil, air, light, warmth, and moisture, and 
with these some space of time. We know what 
follows, yet all our chemistry cannot imitate it. 
Natural growth is the highest manifestation of na- 
ture’s engineering; and even this sublime mystery 
falls immeasurably short of the grander wonders of 
the mind and of the soul. 

It is permitted to man to know much, and yet this 
is but little as compared with the great unknown. 
When, however, we give one moment’s thought to the 
extraordinary progress of knowledge within our own 
time, or within the last hundred years, it needs but 
moderate faith to be assured that we are yet to gain 
much that now lies beyond our sight. 

It is this faith in the future progress of knowledge 
which gives to engincering its greatest charm. And 
next to further discoveries in science is the certainty 
that the fields of engineering employment are not yet 
half worked. _We, who live in England, see but a 
small spot of the great area provided for the engineer. 
Six thousand miles away, east or west, and yet there 
is engineering going on or to be begun. In one far- 
off land, whose valleys are rich with hidden gold, we 
lately saw the locomotive engine climbing a summit 
5000 ft. high, and beyond this were mountains as high 
again, between and through which the iron rail was being 
laid ; here in deep ravines, there in tunnel, and again on 
the brows of great ranges of steep rock, from which we 
looked down, in some places, 2500 ft. into lonely valleys, 
winding away into a distance unknown in our own 
English scenery. Hardly as long ago as our great 
Exhibition of 1851 these valleys were uninhabited, if 
indeed they had ever been trod by man. Aud yet how 
much to attract him! A climate beyond comparison 
with our own, and a rich soil with every inducement 








to cultivation. Forests, of which many of the trees 
were 6 ft. to 8 ft. in diameter, and running straight up 
100 ft. before putting out a single branch. ‘Lakes of 
the clearest crystal, and abounding im delicious fish. 
And with all else the golden sand, and flakes, and 
nuggets in the river beds, and in so much of the soil 
beside them. Such is California, and of much the 
same character, except in the capacity of the soil for 
cultivation, is Australia. 

Our engineers have but a partial conception, too, of 
what is yet to be done in India, whenever that country 
is freed from its present exclusive Government, as it 
yet will be. For the want of the commonest engineer- 
mg works of irrigation, and of means of communica- 
tion, a million of the population of Orissa were allowed 
to perish last year by famine. . And yet, with proper 
management, by engineering, in short, the greater 
portion of India might be made to blossom like the 
rose, and its plains to smile with abundance. 

Unless we have reached the end of the great series 
of modern inventions—and who will believe this — 
the engineer and his pioneer, the inveutor, have greater 
triumphs than ever yet to win. “ Not likely.” Was 
it likely, even forty years ago, that passenger railways, 
worked by locomotives, anc ocean steam-ships would 
be found to answer? Was it likely, twenty-live years 
ago, that gold would be discovered in Australia and 
California? Was it likely, fifteen years ago, that the 
Cleveland iron district would be opened up, or that 
Barrow would rise out of its loneliness, or that a sub- 
marine cable would be laid to America, or that steam- 
ploughs would become common, or that iron would be 
made into steel, almost without labour and fuel, by the 
Bessemer process? Was it likely, even ten years 
ago, that new fleets would be constructed, clad in 
thickest mail, or that guns of then incredible power 
aud accuracy would come into use for war, or 
even that we should ever arm our soldiers with 
breech-loaders? If the knowledge of the past is 
to go for anything, nothing shows human presumption 
more than to insist, or even to suppose, that ouly what 
we consider “likely” is to come to pass. No know- 
ledge is so contemptible as that which believes itself 
to be the sum of all knowledge, and that nothing not 
down in its set rules can ever happen. We may be 
sure that a great deal will yet be discovered which, 
just now, is most unlikely, and we may possibly yet 
have our flying engineers, and even obtain our power 
direct from the sun. We pretend to no powers of pre- 
diction, but we own to great faith in the future. 
And we look upon the engineer as a great trustee 
of human happiness. His works are to find em- 
ployment for all, for workmen and skilled managers, 
for accountants and cashiers, and throug: these to pro- 
vide new trade for merchants, new commerce for 
ships, new markets for every known product of the 
soil, of the mine, and of the sea; new engagements 
and commissions for men of letters and of art; and, 
in short, new prosperity in all the mutually reacting 
conditions of life. It will be the business of the engi- 
neer to double the productive power of our fields, to 
bring pure water (and there is plenty to be had) to all 
our towns, to drain every inhabited spot, and to save 
all that is now wasted of sewage, and thus, by increas- 
ing the supply of food, and by improving all the ma- 
terial conditions of life, and thus prolonging it, to 
multiply the number of happy homes, the. greatest 
object which life can present, whether to the en- 
gineer or the statesman. It will he. seen. that 
we give to the engineer a wider scope than 
the merely mechanical planning of railway works, 
and docks, and bridges, and piers. He should know a 
good deal of farming, and of chemistry and medicine, 
and should know something of physical geography and 
political economy, incongruous as all this knowledge 
may seem. We require all possible expansion of pro- 
per thought and knowledge, and it will be all the better 
for English engineering when our engineers are men 
of cultivated minds and liberal tastes. If many of 
them are proud, and with reason, that they are ‘self- 
taught and self-made, let it not be thought that the 
want of education is an advantage, nor a thing of which 
a nation should be proud. ‘There are many who can 
never learn to do more than one thing well; but there 
are men, here and there, who, with first-rate execu- 
tive abilities, combine a wonderful range of knowledge. 
It is men of this kind who will best keep pace with the 
times, and who, with an abiding faith in the: future, 
will best help to work out the good which it is to bring 
us. 








Marriace,—On the 16th inst., at All Saints, Norfolk-square, 
Bayswater, by the Reverend Canon Boyd, Paul Theodor Lu- 
boldt, third son of the late August Luboldt, merchant, of Gera, 
Saxony, to Eliza Mary, only daughter of the late Richard Roberts 
Esq., Civil Engineer, of Manchester and London. No curds. 
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STEEL-FACED ARMOUR-PLATES. 

Ir a single successful experiment may be depended 
upon, we have at last found an armour-plate which may 
be expected to keep out the Palliser shot. It is the 
steel-faced plate first publicly noticed in our own 
columns, some weeks ago, as being made by Messrs. 
Charles Cammell and Co., of Sheffield, upon the plan 
of their managing director, Mr. George Wilson. Mr. 
Wilson has endeavoured to combine together distinct 
layers of steel and iron in the same plate. The bare 
idea of doing this had been previously proposed, bit 
every one acquainted with the working qualities of 
steel and iron, and with the special qualities essential to 
armour-plates, was aware that there was far less merit 
in the mere idea than in carrying it out in practice. 
Mr. Wilson has given his best efforts to the task, and 
the trials conducted on Tuesday, at Shoeburyness, 
show how well he has succeeded. 

A number of iron, and compound iron and steel 
plates were tried, some of them made by Messrs. 
Cammell and Co. and the rest by Johu Brown and 
Co. All were 7 in. in thickness, ‘wnsupported .‘by 
backing, and all were fired at withsthe 7-in, Wool- 
wich rifle muzzle-loader gun. Some of the fires were 
direct, and others were oblique. The Palliser shot 
were of solid chilled iron, weighing, “on the average, 
115 lb. each, and the charges varied’ from 15 Ib. in the 
direct fire to 22 lb. for the oblique fire, The distance 
was in each case 70 yards, and nineteen rounds were 
fired in all. In every case, with the exceptions we 
shall name, the shot went clean through the plate, un- 
supported by backing. One of these exceptions was 
one of Messrs. Cammell’s rolled iron plates... The-firé 
was direct, with 15 lb. of powder and 1164 }binshot; 
with en initial velocity ‘of-3260 ft. per second. | .,.,, 

The more striking exceptions were one of Messrs. 
Cammell and Co.’s plates, hating 2} in: of a resis 
hard steel upon 4$ in.” of iron, making 7-inthickness 
in all. The following aré the, fartidulars of tlie two 
rounds fired at this plate, at-a distince of 70: yards : 
shot, 116 lb. 140z.; charge of’ powder, :1$1b.',, This 
plate was remarkable as withstanding complete perfor- 
ation. ‘The Palliser shot got in, but not through. It 
remained stuck in its own shot-hole, perfect, except a 
little bit off the side close to the rear end, which, pro- 
jected about four inches from the face of the target ; 
its point, unbroken, was just through at the back of 
the plate, the metal being there bulged out, and 
fractured in the form of a cross. A fine hair-line 
crack appeared across the steel face of the plate. 
Cliuking sounds were heard at intervals for more than 
half an hour, but seemingly without any tendency to 
disruption in the mass of the plate, which retained its 
solidity to the last. The steel of this facing appeared 
to be of very valuable quality, and to indicate the 
possibility of the manufacturers producing in future 
attempts a still more tenacious quality of hard and 
rigid steel. 

Another shot fired obliquely at the same plate was 





as follows: shot, 116 lb. 10 oz.; charge, 22 |b. | 
Palliser shot struck in shot-hole and broke up. Hole, | 
10 in. by 7 in. Metal shot remaining in, and armour- | 
plate around shot-hole warm. Some two or three 
small fine new cracks were opened in the plate around | 
the shot-hole, and the clinking sounds were heard at | 
intervals for some time. The steel facing remained in | 
a very solid and unbroken state. At the back of the 
plate in the rear lamina, along cruciform narrow fissure 
opened out. 4 

These results were the best attained during the 
whole series of experiments, not one of Messrs. Brown 
and Co.’s plates, laminated with steel, having with- 
stood fire, but letting every shot clean through. The 
trial was attended by a considerable number of War- 
Office authorities, ordnance engineers, naval officers, 
&c., among others General Lefroy, president of the | 
Ordnance Select Committee ; Sir John Hay, and others | 
of the Admiralty ; General St. George, C.B., Director | 
of Ordnance ; Admiral Key, C.B.; Lord Kerr, R.N.; | 
Colonel Adie, C.B.; Captain Heath, C.B., R.N.; | 
Colonel Boxer, R.A. ; Colonel Mayne, Major Heyman; | 
Colonel Jarvis, C.B.; Major Inglis; the Commandant | 
Colonel Eardley Wilmot, Major Curtis, Major Palliser ; | 
Colonel Gordon, C.B. ; Colonel Symonds, C.B., R.E. ; 
Mr. Ellis and Mr. Bayley, representing the firm of 
Messrs. Brown, Atlas Steel Works, Sheffield; Mr. 
Hughes, jun., of Millwall Ironworks; Mr. Wilson, | 
managing director, and Mr. Edward Sacre, represent- 
ing Messrs. Cammell and Co., Cyclops Steel Works, 
Sheffield; Admiral Tegethof, of the Austrian navy ; 
Lord Wharneliffe, Mr. Dudgeon; Dr. Baranuna, of 
the Brazilian navy; Lieutenant Grover, Major 
Scratchley, Mr. Samuda, M.P., &. : 

The experiments were conducted by Captain Noble, 
R.A., assisted by his staff. 








PRIZES AT THE PARIS EXHIBITION: 

Tue work of the juries, although not yet completed, 
is sufficiently far advanced to allow those exhibitors 
who have obtained the most favourable awards to get 
information of such a fact. It is, therefore, tolerably 
well known at present which parties are likely to take 
the highest prizes. With regard to this, we are glad 
to learn that English exhibitors are represented in 

t numbers in that list of successful competitors 
or the great prizes. We hear that the Whitworth 
Company is proposed for a grand prix, the only ex- 
hibitor in class 54, there being some gold medals pro- 
posed for Mr. Sellers, Mr. Ducommun, and Mr. Zim- 
mermann. In class 55, Messrs. Platt Brothers and 
Messrs. Lawson and Son are at the head of the list, 
and are followed by M. Hartmann, of Chemnitz, M. 
Honegger, of Switzerland, and M. Stehelin, of Mul- 
house. In class 56, Messrs. Hodgson, of Bradford, 
M. Berthelot, of Troyes, in France; in 58, M. Perin 
and M. Barrére, are proposed for gold medals. In 59, 
Messrs. Koenig and Bauer, of Bavaria, and M. Dutartre, 
of Paris, are at the head of the list. In several of the 
classes an excessive number of gold medals has been 
asked for by the jury, as, for instance, in the class con- 
taining locomotive engines, and in class 40, iron and 
steel. ‘The group jury has, we are informed, returned 
the lists of these ft do to the juries for revision, and 
a considerable number of those already proposed for 
awards will be crossed off. Although no official an- 
nouncement has yet been made as to who the recipients 
of the prizes will be, and although in many cases this 
is not yet settled, yet we have reason to know that 
the information we now give upon this subject may, 
So far as it goes, be accepted as reliable. 

Steam Ploughs and Agricultural Machinery. 
GoLp Mepats. 

Howard receives the first prize. Fowler was put by 
the jury of the class on the same footing; but this 
award was struck out by the jury of the group, not 
because what he exhibited was not of the first quality, 
‘but because there was so little of it. In these awards, 
consequently, quantity would appear to tell as well as 
quality. 

For agricultural engines, machines, and implements 
generally, the following awards are settled : 


Gotp MepaLs. 
Albaret, France. 
Lotz (Nantes), France. 
Ransomes and Sims, England. 
Clayton and Shuttleworth, England. 
Garrett, England. 
M‘Cormick, United States. 
Wood, United States. 
Eckert, Berlin. 


Sttver MepaAts. 
Gerard, France. 
Pinet, France, 
Vidats, Austria. 
Hornsby, England. 


Apparatus and Processes of Mining and Metallurgy. 

Schneider will receive the Grand Prix, or great extra 
prize, which ranks above gold medals. The distri- 
bution of the other prizes will be as follows: 


Gop Mepats. 
Rettinger. 
Degousée, Paris. 
Dru, Paris. 

Marine Engines. 


The French Government shows its engines manufac- 
tured at Indret, and the English and other Govern- 
ments exhibit various objects; but Governments in all 
the classes are put aside as by common accord, not 
competing for prizes. In this department Schneider 
is again first ; but as he is to receive the grand prize in 
another department, he cannot receive another prize in 
this. he other prizes will be awarded as follows : 


Gotp Mepats. 
Mazeline, Havre. 
Penn, London. 

Sitver Mepat. 
Rennie, London. 








NewcastLe-on-Tyne.—From Tyneside and Teesside we 
learn that locomotives and railway plant are being shipped in 
the Tyne docks for Callao, and considerable quautities of rail- 
way rails are being sent from the Consett Works to Cronstadt. 
A fair amount of pig-iron is being exported from the Tees to the 
Continent for foundry and forge purposes, In Middlesborough 
it is reported that stocks of iron are gradually been wrought off. 
The bar iron trade of the district remains steady, but there is 
no marked improvement. The mills are working half time. 
The rail mills continue the best employed. 





STEAM FIRE-ENGINES. 

In the recent competitive trial of steam fire-engines 
atithe Paris Exhibition, the two types of engines in 
use in the London Fire Brigade were worked. Shand’s 
engine, although it is preferred in actual practice in 
London, and seldom fails to do the work expected of 
it, was so far out of order on the occasion of this 
trial that it did not come fully up to the mark, and Mer- 
ryweather had the best of it. Yet the result of the trial 
proves little or nothing, except for advertising pur- 
poses. Merryweather’s engine does not, as a rule, 
raise steam quicker or throw more water for its weight 
than Shand’s, and the former has several disadvan. 
tages which may be easily understood. Having no 
fly-wheel, it cannot be moved by hand, as is desirable 
when, from having been for some time out of use, the 
parts become set or stuck. The sudden admission of 
full-pressure steam to get the pumps to work has 
occasionally driven the piston through the cylinder 
cover, or the plunger through the pump end, there 
being no orkall to limit the motion. Again, as a 
carriave the centre of gravity is higher than in other 
steam fire-engines, although the wheels are no larger. 
The engine rolls to a great extent when being drawn 
at a gallop toa fire; but it is fair to say that it has 
not yet actually upset in turning short corners. An- 
other defect, which might, we should think, be easily 
remedied, is that the suction nozzles are so placed in 
front that the horses must of necessity be taken off to 
get the engine to work. It is quite true that it is 
desirable to remove the horses on reaching a fire, not 
that the trained.horses of the Fire Brigade are afraid 
of the noise of thé engines, but because they are better 
out of the way. Yet it is desirable to take them off 
after the engine has been got to work, and the quick- 
ness of getting to work is the most important point at 
a fire. 

The mechianical structure of steam fire-engines is 
interesting to the engineer, and the differences between 
Shand’s’ and» Merryweather’s furnish many tempting 
points for discussion. But there is no absolute ne- 
cessity in, mechanics why one should be better than 
the other, and no competitive trials which would 
satisfy an engineer have yet been made to show which 
throws the most water for a given weight, with the 
least cost for repairs. The mere quickness of raising 
steam—an important point, but of which the import- 
ance has been, perhaps, exaggerated—depends mainly 
upon the quantity of water carried. With exceedingly 
narrow water-spaces it would, of course, be practica- 
ble to raise steam in a very short space of time ina 
boiler upon any principle, and steam has indeed been 
raised from cold water, in some of the American 
engines, whose makers like to sail close to the wind, 
in less than four minutes. 








BeEr.—In the recent malt tax debate in the House of Com- 
mons Mr. Read said that he did not believe in the evangelising 
influence of beer, but he did believe that Providence in- 
tended that it should be a national beverage in this country to 
strengthen and refresh the people. It was commonly said that 
the agricultural labourer got too much beer, but he believed 
that the great majority of them got very little. If there were 
a moderate supply of good beer to the labourer, it would be of 
incalculable advantage to him; and if it were not for the malt 
tax, a great deal of beer would be brewed by the cottagers. 
Abroad, where wines were cheap, drunkenness was not pre- 
valent. Indeed, he heard Archbishop Manning state the other 
ya that during a long sojourn in foreign countries he had seen 
only two drunken men, and not one drunken woman. 

STEEL-TEsTiING MAcuine.—Messrs. Charles Cammell and 
Co., of Sheffield, have the contract for making the steel links of 
the suspension-bridge to be erected, from Messrs. Ordish and Le 
Feuvre’s designs, over the Moldau at Prague. Messrs. Cam- 
meil and Co. ate having made a double-cylinder hydraulic test- 
ing machine to work to 560 tons. The makers are Messrs. 
Tannett, Walker, and Co., of Leeds. The rams will be drawn 
back by small hydraulic pistons connected with the sides of the 
crosshead, and these will measure the friction of the main rams. 

Tue Royau AGricuLturRAL SHow.—Will there be any 
show, after all, at Bury St. Edmund’s? The cattle plague has 
reappeared in Middlesex, and who knows that it may not ex- 
tend to Suffolk? If it should, the Privy Council have decreed 
that, after Monday last, no show of cattle shall be allowed in 
any county in which a case of cattle plague has occurred within 
four months prior to the date of the license; and no show 
shall be held within thirty miles of the boundary of any district 
proclaimed as infected. 

Frencu Rarmtways.—On the Northern Railway, annua 
first-class tickets, good at any time over any portion or the 
whole of 400 miles of line, are issued at 72/. Second-class 
tickets, for the same distance, are issued for 54/7. Season 
tickets for six months, or for a year, are issued for all distances 
upon the line down to 8} miles, the price of the annual ticket 
for that distance being, first-class, 5/. 16s.; second-class, 
4l, 6s, 8d. 

Intrmipation.—In Skinner v. Kitch, lately tried in the 
Queen’s Bench, an appeal was refused to the secretary of a 
carpenters’ and joiners’ union, who had been convicted for having 
given notice to a master builder that if a certain workman was 
not discharged his other workmen would be called off. 
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MACHINERY FOR COMPRESSING COAL-DUST. 


DESIGNED AND CONSTRUCTED BY MR. MAX. EVRARD FOR THE MINES OF LA CHAZOTTE. 


Fic.t. 


We now give illustrations of a machine for making so-called 
atent fuel, or blocks of compressed coul-slack, the invention of 
MM. Evrard, chief engineer of the company of the Houilléres de 
la Chazotte, near St. Etienne, in France. This machine makes 
evlindrical blocks by a continuous action; the coal - dust 
mixed with the cement, made either of coal-tar or of gluten, 
according to cirumstances, being forced through cylindrical 
pipes, and receiving its compression through the frictional 
resistance offered by the sides of the pipe to the movement of 
the materials within. Fig. 1 shows a section at the elevation of 
the whole machine, as exhibited at the Paris Exhibition in a very 
neatly executed model. The elevator furnishes the material to 
the mixing trough, which delivers it, by means of an archimedian 
screw, into the vessel, where the mixture is — by 
means of the revolving agitators. The bottom of this vessel 
is formed by a rotating disc, over which there are four ad- 
justable scrapers, which throw the material from the revolv- 
ing disc into hoppers, which lead to a second revolving 
table, which distributes the materials equally all round to 
sixteen moulds placed in the circumference below the table 
(see plan, Fig. 3, and section, Fig. 3). Each mould is a 
cast-iron cylinder split in two halves, and held together by bolts 
acting upon a spring (see Fig. 7), in order to prevent the breakage 
of the mould by excessive pressure caused accidentally by in- 
equalities of the material operated upon. The materials are dropped 
into the mould through an opening, shown in Fig. 1, and shoved 
orward by a piston working freely in the mould, and having 
a stroke of S}in., of which 1jin. are within the part, 
Fig. 2, of the mould, which is closed all round. This piston 
alternately opens and closes the opening, and admits the material 
and forces it into the mould. The spring which holds down the 
upper or loose half of the mould, allows of adjusting the pres- 
sure given to the material according to the requirements. The 
sixteen pistons are moved by an eccentric acting simultaneously 
upon all, so that each piston corresponds to a dfferent point of the 
rotation. The exertion of power is thereby kept constant through- 
out the whole circle, and the compressed material comes 
out of the moulds in a continuous cylindrical bar, which is 
broken off in equal lengths by its own weight, by means of an 
apparatus shown in various figures of theengravings. This is a 
narrow plate —— on centres, like a scale beam, and 
counterbalanced by means of an attached weight. The block 
of fuel pushed out of the mould is supported upon this narrow 

late, and carried so long as its increasing weight is balanced 
by the combined action of the counterweight and the cohesive 
force of the block itself. At that moment at which the block 
has been pushed out to a sufficient length, so as to overcome 
this combined resistance, the scale beam drops, and the block, 
being broken off at the mouth of the mould, falls upon a plate 
below, by which it is removed. It has been tried to use the 
same machine for making hexagonal sections. The pistuns, 
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however, were left roun |, furming in section the circle inscribed 
within the hexagon of the mould ; but this resulted in an inferior 
production, the corners remaining in an insufficient state of com- 
pression. The compression is aided by an elevation of tempera- 
ture, and all moisture contained in the mixture is squeezed out of 
the mould and removed through a gutter. The productive 
power of a machine as represented in the above engravings, with 
cylinders of 43 in, diameter, sixteen in number, and with pistons 
making each thirty strokes per minute. is a calculated quantity 
of 12 tons, which, however, is reduced in practice to about 10 tons 
of compressed fuel per hour. The power required for working 
one machine of this kind, including the elevator, mixer, and 
agitator, is 50 horse power in all, or 5 horse power per ton of 
production per hour. The attendants employed at each machine 
are twomen and two boys, each set of three such machines re- 
quiring besides this a foreman for adjusting the pressure of the 
moulds and watching over the other details of working. 








InstituTION oF Civi. Enoineers.—The President’s 
annual conversazione will take place on Tuesday evening, the 
28th inst., at 9 p.m. Members intending to contribute models, 
paintings, or other works of art are requested to communicate 
immediately with the secretary. 

Tue StroKeHoLe.—In the late trial of the Minotaur, the 
temperature in the fore stokehole varied from 135 degrees to 
142 degrees. The after stokehole was not quite so hot, ranging 
from 120 degrees to 135 degrees. The heat in the engine-room 
was 108 degrees, 

LiaBiuity For BRokEN Tyres.—A case, Redhead v. the 
North Midland Railway Company, was lately heard in the 
Court of Queen’s Bench, Westminster, where the plaintiff sued 
for injuries occasioned by the breaking of a railway carriage 
tyre. The tyre was to a Apoonen sound, and rang perfectly 
under the hammer until it broke, when it was found that there 
was an air-bubble in the weld. Three judges, Lush, Mellor, 
and Blackburn, delivered judgment, two for and one against the 
defendants, and the railway company thus gained their svit. 

Locomotive Borer Expiosion.—One of the Stockton 
and Darlington locomotives, in charge, too, of one of the new 
men, blew up on Friday last while standing at Simpasture 
Junction. The driver, who was beneath the engine, was blown 
to pieces. The coroner’s jury thought, although we do not 
know for what reason, that the accident was caused by the 
driver’s inexperience. 

Tue CuBa AND FLonma CaBie.—Messrs. Rutty, Wight- 
man and Co, have just chartered the screw-steamer Narva to 
lay the ——- cable between Florida and Cuba. The com- 

letion of this line will open direct telegraphic communication 
tween London and Havannah. The well-known telegraph 
engineer, Mr. F. C. Webb, is engaged upon the work. 


BuackFriars AND SouTHwark Brinces.—300,0002. was 
the original sum authorised to be raised to rebuild Blackfriars 
Bridge, and authority is now obtained to raise 350,000/. more 
on the security of the Bridge-house estates, 

AusTraLiaA.—The interior of the Australian continent is 
being opened up, and is found comparatively easy for bushmen. 
Gold mines are confidently counted upon in. the interior. 

A Trapes Union Buack List.—Mr. Trollope, the builder, 
lately produced a printed ‘‘black list” of the unionists before 
the Trades Union Commission. Upwards of 8000 names of re- 
cusant workmen are upon this list, with a list of their offences 
and the fines due from them. We need not particularise the 
entries, but they are extremely curious. 

Water Surpiy.—A correspondent of the Times avers that 
the residents in the Albany-road, Camberwell, supplied by the 
Southwark and Vauxhall Company, had no water supply from 
the mains between May 2nd and May 9th. 

Lonvon Susways.—Mr. Tite, MP., convinced that gas and 
water mains should be laid in subways, where these exist, has 
brought in a bill to compel the laying of all new pipes in sub- 
ways, wherever these are made. Power is to be given to the 
Board of Worka to compel the removal of pipes, already laid, 
into the subways, and for the latter a rent may be charged. 

-Tue Bombay Matts.—The P. and O. Company have made 
the experiment of the weekly special mail from Suez to Bom- 
bay, and have given notice that they will cease to run their 
extra boats after the 26th inst. The Indian service will now be, 
as formerly, twice a month to Bombay, and twice a month to 
Calcutta. 

Tar Mrvoraur.—On Friday last this noble vessel made her 
deep-draught trials in Stokes Bay. We may recapitulate that 
the Minot»ur is 400 ft. long between perpendiculars, and that 
she has five masts. She mounts four 12} ton and twenty-two 
64 ton muzzle-loading rifleguns. Her trunk engines, by Messrs. 
John Penn and Son, have 112 in. cylinders, with 41 in. trunks 
and + ft. 4 in. stroke, and are of 1350 nominal horse power. On 
Friday last she drew 25 ft. 8 in. forward and 26 ft. llin. aft. 
Her four-bladed screw was set to a pitch of 22 ft. 2ia. On the 
full power trial, with 25]b. steam, vacuum 25in., and with 
6956 indicated horse power, the ship made 14.357 knots as a 
mean of six runs. The engines worked at from 614 to 62} re- 
volutions. The full circle round occupied about 74 minutes 
with full boiler power. 

IcepenGs—The Eastward Ho sailing ship, on a voyage from 
New York to Australia, lately ran into an iceberg 200 ft. high 
(out of water). The ship was going 11 miles an hour, and she 
was greatly crushed at the bows. 

Arpitration v. Srrikes.—Arbitration boards between 
masters and workmen have been formed in the hosiery trades of 
Derby, Leicester, and Nottingham, and similar boards are ex- 





pected to be established in the lace trade. 
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OTTO AND LANGEN’S GAS-ENGINE AT THE PARIS EXHIBITION. 
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In this engine gas mixed with atmospheric air is exploded as 
in the common forms of gas-engine. But instead of the pres- 
sure being imparted to a crank in the usual manner, there is no 
resistance opposed to the movement of the piston at the moment 
of explosion, but it is shot up in the cylinder like a shot pro- 
pelled froin a gun, and the vacuum produced by the explosion 
and also by the momentum of the piston is the moving force. 
The object of this arrangement is to prevent an inconvenient 
accumulation of heat in the cylinder. ‘The gas used is common 
coal gas, and it is ignited without the aid of electricity. The 
consumption of gas is said to be about 30 cubic feet per horse 
power per hour. Water is used to maintain the coolness of the 
cylinder, but it does not require renewal. 

The whole column, shown in the drawing, is the cylinder, 
which is open at top, and it carries all the other parts of the 
engine upon a projecting plate on its top. The octagonal base- 
ment is a jacket surrounding the lower part of the cylinder, 
through which there is maintained a constant circulation of 
water, in order to keep it cool. The two rods depending, one 
from one of the two eccentrics, and the other from a short lever, 
are connected with valves, the former being for the admission of 
gas into the cylinder, and the latter for regulating the supply of 
air necessary to effect combustion. There are two tall guide- 
rods on the top of the cylinder, up which a cross-head, which 
is attached to the top of the piston-rod, slides. The piston-rod 
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is rectangular, with a rack all down one side, which gears into | 
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the cog-wheel on the fly-wheel shaft. This cog-wheel runs loose 
on the shaft; but within it is a ratchet arrangement, by means 
of which it communicates motion to the fly-wheel during the 
down stroke of the piston only; for as the piston moves up and 
down, so the wheel, which gears into the rack on the piston-rod, 
revolves first in one direction, then in another. Another cog- 
wheel, fast on the fly-wheel shaft, gives motion to the toothed 
wheel on the shaft that carries the eccentrics. It is necessary 
that the action of the valves should be very short and sudden, 
and should take place at a certain point only in each stroke, to en- 
sure which the following arrangement has been made: The two 
eccentrics are connected to one another, but both run loose upon 
their shaft, whilst on the foremost eccentric is a pawl, moving 
on a — but kept down in a certain position by a catch in 
the short lever, shown in the drawing just above the valve-rods. 
At a certain point in the stroke, when the piston is near the 
bottom of the cylinder, a projecting cam on th iston-rod re- 
leases the pawl by depressing the lever already referred to, 
which immediately falls into gear with a small ratchet-wheel 
fixed on to the eccentric, and so carries the eccentrics round 
during one revolution, at the end of which, the lever having 
been released, it catches the pawl and detaches it from the 
ratchet-wheel. The other valve is worked by another cam on 
the piston-rod striking the short lever to which the valve-rod is 
attached. At the bottom of the cylinder there is an opening 
in the gas-valve cover, in front of which a small et of gas is 


kept constantly burning. As the valve descends it receives, in a 
cavity cut through it, a small quantity of gas as it is entering 
the cylinder, and which, on being brought opposite to the bur- 
ner, ignites. The valve is now rapidi Fm up until it 
reaches a port leading into the cylinder, through which it com- 
municates the lighted gas to the gas contained in the cylinder. 
The gas and air ports are immediately closed, and the explosion 
that follows drives the piston up to the top of the cylinder. 
Immediately after the explosion a partial vacuum is formed in 
the lower part of the cylinder by the condensation of the ex- 
ploded gus, and the atmospheric pressure upon the top of the 
piston through the open cylinder top drives the piston down 
again, and thus a succession of explosions and vacuums in the 
lower portion of the cylinder below the piston maintains the 
motion of the engine. 

The engine, as working in the Exhibition, is somewhat noisy ; 
but other et. gr of the mechanism, however. could, no 
doubt, be applied by which this fault could be prevented, should 
the principle exhibit advantages in other respects. 








TESTS FOR STEEL PLATES. 

In reply to a request from the Admiralty to state the guaran- 
teed tests of steel plates, Messrs, Charles Cammell and Co. 
(Limited), of the Cyclops Steel and Ironworks, Sheffield, have 
just sent in the following results of tests upon steel fur boiler- 
plates, of their manufacture: 

Crucisie Cast STEEL FoR BorLer-PLATEs, 
Marked—Cammell “Cyclops” 
Sheffield 
Guaranteed tensile strain per square inch 38 tons. 
Forge Test (Hot). 

All plates of Lin. thickness and under are of such ductilit 
as to bend when hot, without fracture, to an angle of 180° bot 
lengthways of the grain and across, 

Forge Test (Cold). 
, All plates will admit of vending cold without fracture, as fol- 
ows: 
With the Grain. 
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Bessemer Sreet ror Borer PLATEs. 
Marked—Cammeil Bessemer 
Sheffield B Steel 
Guaranteed tensile strain per square inch 33 tons. 
Forge Test (Hot). 


All plates of 1 in. in thickness and under are of such ductility 
as to bend when hot without fracture to an angle of 180° both 
lengthways of the grain and across. 

Forge Test (Cold). 
All plates will admit of bending cold without fracture as 


follow : 
With the Grain. 
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AvusTRALIA.—Within the last sixteen years gold of the value 
of 150,000,000/. has been shipped from Australia. The cvlon 
of New South Wales has raised nearly 5,000,000 tons of coa 
and South Australia has exported nearly 5,000,000/. worth of 
copper. 

Surppinc Rarway MATERIALS To InpIA.—At the meet- 
ing of the Madras Railway shareholders it was stated that in 
1853 they shipped 22,751 tons of iron in 53 ships, and in some 
years they had shipped 60,000 tons. The shipments of mate- 
rials by the company, under the direction of their own officers, 
without the intervention of agents, the use of warehouses, &c., 
amounted in the aggregate to 329,825 tons. The whole busi- 
ness was done by the a officers alone, and the mate- 
rials were sent out in 747 ships, of which only six were lost. 
The premiums of insurance amounted to 68,6002, and the losses 
amounted to 39,123/.; so that the underwriters had made a 
good bargain with them, having had a profit of 29,0002; but 
the company had also the advantage of the safe risk, by having 





lower rates of insurance charged. 
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THE FRENCH EXHIBITION. 
Paris, May 14th. 

Tue cry is still they come. On Sunday last there 
were more visitors at the Exhibition than we have yet 
seen, and large numbers of them were of the working 
classes. In the afternoon it began to rain, and the 
number of persons promenading round the exterior of 
the building beneath the overhanging shed which en- 
circles it was so great as to make locomotion difficult, 
and near the Grande Porte there was quite a crowd. 
The circunferential promenade, it may be mentioned, 
is much straitened by the seats and tables set before 
their shops by the occupants of the chief restaurants, 
after the fashion usual in France ; nevertheless, there 
is a sufficient width left for wayfarers beneath the roof 
to accommodate any moderate amount of traffic. The 
main places of resort for sightseers are the fine arts 
department and the machinery department. The 
central garden, with its flowers, fountains, and marble 
statues, is a favourite place for loungers, and the pic- 
ture-galleries also draw well. In the machinery de- 
partment only those mechanisms attract much atten- 
tion which are going, and they are generally attractive 
in the proportion of the noise they make. Like the 
shows in a fair, the one that appeals most to the ears 
of spectators earns the most attention. 

The electric light to be displayed from the top of 
the uncouth scaffolding in the English department has 
not yet been set to work, and it is thought that a fort- 
night will elapse before it is ready. The steam-pipes 
which are to conduct the steam from the adjacent 
Galloway boilers reposing beneath the splendid terra- 
cotta shed built in imitation of a mosque at Alimeda- 
bad, in the Gulf of Cambay, have not yet been laid, 
and yesterday, when we visited the spot, the trench 
through which they are to be carried was filled with 
water. They are to be set in a wooden trough, and 
surrounded, we believe, by cement. But it will be 
difficult, under any arrangement, to prevent a good 
deal of condensation in the pipes, especially when it is 
wet. The very indefinite structure called the Queen’s 
Cottage is not nearly ready yet, but workmen are en- 
gaged laying tiles on the floor. Here various arrange- 
ments will be exhibited illustrative of improvements 
in domestic economy. There are ovens already at 





work baking pieces of beef, and a large circular cook- 


ing apparatus, such as is used in the vessels of the 
Royal Mail Steam Company, is exhibited ; also fire- 
places and tiling for walls and floors. There is an ar- 
rangement shown for lighting a square frame of gas- 
piping with burners all round by means of electricity, 
and also by means of a lamp with side-wicks running 
on the pipe, and worked by an endless cord hanging 
down sufficiently low to be reached by the attendant. 
Behind this cottage there is a portable oven on wheels, 
at present in action, and out of which we yesterday 
saw the only piece of roast beef withdrawn that our 
eyes have encountered in Paris. The spectacle seemed 
to give amusement and delight to several members of 
the fair sex of the humbler class, who chanced to wit- 
ness the operation. 

Between the Queen’s Cottage and the Whitworth 
shed, W. Eassie and Co., of Gloucester, have set up a 
rude piling-engine with a vertical boiler, to which a 
small engine is fixed, driving a winch-barrel, on which 
the hosting-chain is wound through the intervention of 
a toothed wheel and pinion driven by spiral gearing. 
Hirn’s rope for driving a centrifugal pump, near the 
Bessemer bridge, from one of Calla’s double-cylinder 
portable engines, set a considerable distance off in the 
park, is now in operation. The hydraulic lifts within 
the main building for conveying visitors from the floor 
to the roof, though not yet quite completed, are ca- 
pable of being worked, and have been experimentally 
tested. Several of the restaurants within the park are 
not yet finished, yet on the whole the Exhibition is 
now practically complete. E. Monot’s glass manu- 
factory, which occupies one of the annexes in the 
park, is busily engaged in the fabrication of glass 
objects ; and a little further on there is a gorgeously 
painted building, with an elaborately gilt and coloured 
dome, which constitutes a shawl shop for the exhibi- 
tion of the wares of a company calling itself the Com- 
pagnie des Indes. There is another structure devoted 
to the exhibition and sale of Cashmere shawls; and 
there are many other shops more or less complete for 
the sale of different objects. The late rains have 
brought trouble again upon the occupants of some of 
the annexes, the leaky roofs of which have already 
been productive of much injury to the machinery 
placed beneath them. The display of porcelain in the 
Eaglish department, especially by Messrs. Minton and 
Wedgewood, has attracted much admiration, as has 
also the display of glass by Defries and Son and some 

















others. Nottingham comes out strongly in.lace, and 
some of the shawls and other lace objects exhibited it 
would be difficult for any country to excel. 

Of the various objects within the building which ex. 
cite most attention, one is the machine for making the 
felt of hats by blowing the felt by afan upon a_per- 
forated cone of copper, which is partially exhausted 
within ; and the consequence is, that the suspended 
particles arrange themselves as felt, which is after- 
wards worked to the proper shape. Amother series of 
interesting mechanism are those for making boots and 
shoes. Both of these collections of maehincs make 
considerable noise, which, no doubt, greatly conduces 
to their popularity, Captain Beaumont’s boring -ma- 
chine, or rather jumping machine, in which a circle of 
jumpers set in a wheel are sent backward and forward 
by a cylinder and piston worked by compressed air, 
comes up to the requisite standard of din in the noise 
it makes to merit popular approval, although at pre- 
sent it does not bore at all. Bat it does not appear 
to be so great a favourite as some of the smaller ma- 
chines ; neither does it do much by way of. compensa- 
tion to satisfy the judgment of a mechanic. .,The ma- 
chinery, however, that drives it, by Messrs. (onkin 
and Co., of Bermondsey, is all that could be desired. 

The inconveniences of a wet afternoon at the Exhi- 
bition—and several of the late afternoons have béeh, 
wet—are very serious, and no one need expect to get; 
a cab under the precise circumstances in which he 
most wants one. For this reason, as for others, the 
most convenient mode of approach to the Exhibition is 
certainly by the railway, which delivers passengers 
within the park, and im which passengers, in wet 
weather, may expect to be able to find a seat. The 
river traffic here is quite unimportant, and there is 
room for a great sunken of good covered or saloon 
steamers, which would afford covering in all weathers, 
both against the rain and the sun. Enterprise, how- 
ever, is so strangled here by monopolies that any one 
seeking to introduce such vessels would probably be 
prevented. 

There are two things wanted to complete the great- 
ness of Paris: one, a system of underground railways 
to conduct travellers radially to accessible districts in 
the suburbs, where land may be had and houses got 
at a moderate price ; the other, a ship canal commu- 
nicating with the sea. All monopolies of locomotion 
should be simultaneously abolished, and whatever 
person was disposed to run steamers on the river or 
canal, by payment of a moderate tariff, should be 
enabled to run them without regard to nationality. 
Then would Paris become a great city indeed. Already 
it is the handsomest city in the world. It would then 
speedily become the greatest also. ; 

Reviewing the aspect presented by French industry 
in this Exhibition, we, no doubt, see a vast extension 
of mechanical appliances and apparatus during the 
last few years; and where the French had so much to 
make up, and were able to avail themselves of our ex- 
perience, their advance was necessarily more rapid 
than ours has been, so that our relative positions are 
no less remote from one another than they were before. 
But in all this we see no ground for surprise or appre- 
hension ; for in the steam-engine, and all kindred ma- 
chines, England is still very considerably ahead, and is 
likely so to remain. It is comparatively easy to come 
up to us, or nearly up. To go beyond us is a task of 
a very different calibre, and we see no indications pre+ 
sented by this Exhibition of such a result being pro- 
bable. In point of real mechanical capacity, both 
Prussia and Belgium are ahead of France; and so 
indeed, is Sweden, only that the operations there pur- 
sued are on so small a scale as to make the result ac- 
cidental tg the lives or inherited talents of a narrow 
circle. In English mechanical engineering there is a 
sobriety of judgment and an elaborate simplification 
which in the French we seldom see, and by the time it 
has reached that point of excellence, we shall have 
made a further step, which it will still cost them much 
effort to overtake. J 

Among the auxiliary exhibitions to be held at Paris 
at the present juncture is an exhibition of horses, to be 
held in a building called the “Concours Hippique,” 
erected near the river, nearly opposite to the Hotel des 
Invalides. It is a wooden structure of large size, 
painted to imitate brick and stone on the outside. All 
the traditional lions of Paris have the number of their 
visitors very much increased, especially by the English 
and Americans, who take the opportunity of their visit 
to do the whole round. 

Paris, Wednesday, May 15. 

Yesterday and to-day the Prince of Wales has been 
visiting the Exhibition, and to-day the King and Queen 
of the Belgians have also been there. Yesterday was 


very wet ; but to-day was fine until midday, when some 
showers took place. H. Voelter’s grinding-machine, 
referred to on a former occasion, for making paper 
pulp from wood, is not yet started; for although the 
machine itself is complete, the connexions with two of 
Calla’s i a engines, which are to work it, are not 
yet fio Next week, however, it is expected to 
be at work.. This machine, constructed by Decker 
Brothers,of Canstatt, in Wurtemburg, is the seventy- 
seventh Which has “been pected, and most of the 
German printing-papetis' made of a paper composed 
half of dodt-pulp and half of rag-pulp. The wood- 
pulp is aboat half the cost of pulp made from rags. 
There is scarcely a newspaper printed in Germany 
which does not contain more or less wood-pulp. But 
in England only one machine has been introduced, 
about three months ago, and the process is little known. 
It will, therefore, be proper to describe it. 

A grindstone running ona horizontal axis like an 
ordinary grindstone for tools or knives, is set round 
with a, numbér. of boxes, in which there are wooden 
pistons set down progressively by screws driven by the 
machine itself, ~Wituin these boxes pieces of any sort 
of white wood, are placed—such as pine, limetree, or 
other woods rot.dark in the colour, and this wood is 
gradually ground down by the stone, and is carried by 
‘a Stream of water admitted at every piston into a 
cistern below. In this cistern a coarse wire-sieve 
cylinder, works, and the escape being through a trun- 
nior, on Which fhis cylinder rotates, the spliuters torn 
from the wood are strained out, and the fine particles 
are.carried forward and deposited as pulp. This pulp 
is then,ground between two common millstones, and is 
subjeéted to the action of a similar straining-machine 
to that. before employed, but finer in the meshes, and 
the water, with still finer pulp in suspension, is carried 
from {his last cylinder of wire gauze to one still finer. 
By this.arrangement the pulp is assorted into different 
finentégses, and any still considered too coarse is ground 
anew, between the millstones. Finally, it is passed 
betwee the canvas webs of a roller-press, by which 
the siiperfluous moisture is forced out, and the pulp is 
sent li, this state to the Aaa to be used 
with more or less rag-pulp in the common paper-making 
machen The grindstone in this machine makes 150 
turns per minute. One machine, such as that shown 
in the Exhibition, will manufacture pulp enough for 
10 ewtqof paper a day, and will require 60 horses 
power tg drive the various machines necessary for the 
manufacture. 

Annexes still continue to spring up all around. 
Near the considerable building containing Voelter’s 
pulpingyapparatus, there is a splendid little Prussian 
pavilion im.the Moorish style of architecture, radiant 
(With: gold and “vermilion, and exhibiting great skill 
and taste in that particular style. The external walls 
aremow complete, and ornamental tiles are being fixed 
upomthe dome. But the interior is still ina very un- 
finished condition. ‘This little gem has already been 
purehased by the Viceroy of Egypt. 

“At! the Grande Porte, to-day, ornamental awnings 
were being erected, preparatory, we were told, to the 
expected visit of the Emperor of Russia and the King 
of Prussia, early next month. One brick-making ma- 
chitie, in the Prussian annexe, we have already men- 
tidned with approbation. There is also another similar 
one by C. Schleckeysen, of Berlin. But this annexe is 
still only partially furnished. Iu the circular Belgian 
annexe, which we have already described, there is a 
tank with an immerged water-wheel with inverted 
buckets, which, instead of being driven as usual by 
the weight of water, is floated up on one side, and 
thus put into rotation by a stream of air compressed 
by a pump within the main building, and delivered 
against the inverted buckets near the bottom of the 
wheel by means of a siphon pipe. This machine, which 
is by A. Callés and Enthoven, of Molenbeck, Brussels, 
is expected to be put into operation. The Hern rope 
is at work to-day transmitting 25 horses’ power with- 
out noise or injury from wet. Nillus’s engine, close 
beside, is also working to-day, but the pumps it is in- 
tended to drive are not working yet. The diamond- 
grinding by M. E. Coster, of Amsterdam, continues to 
attract much attention. A small vertical boiler and 
engine, by Hermann-Lachapelle and Glover, gives 
motion to a horizontal shaft with pulleys upon it, 
driving horizontal discs at a very high rate of speed. 
These discs are very accurately formed, and the dia- 
monds are ground upon them by the aid of diamond 
dust and oil. Each diamond before the grinding is 
embedded by the aid of a gas flame in a mass of solder 
placed within a recess ‘in a heavy piece of metal, with 
its end made broad to prevent it from tilting when the 





point of the diamond rests upon the rapidly rotating 
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dise. . Rough diamonds are shown in cases round the 
room. Two of the workmen are manifestly Jews, and 
none of them can speak either French or English. 

The French machine for boring small shot holes in 
rocks by the aid of an annular drill, pointed with real 
black diamonds, was in operation to-day. It can bore 
from 3 to 6 centimetres per minute, according to the 
hardness of the rock. 

Saxony exhibits in an amexe, erected to display the 
expedieuts of public instruction in use in that country, 
a model of the public gymnasium at Dresden, and also 
a considerable collection of books and other instructive 
objects. The fine arts exhibitions of Belgium and 
Bavaria, in their respective annexes, are excellent, 
especially that of Bavaria, which it would be very diffi- 
cult to excel. At the end of the American portion of 
the Exhibition, in the machinery zone in the main 
building, there is a French engine of 50 horse power, 
by H. Flaud, for driving some of the machines. In 
this engine there are two cylinders, working on the 
opposite sides of an A frame to a crank above. The 
expansion-valves are worked from the cylinder cross- 
heads, and the engine, or rather pair of engines, is 
well made, and works well. In the French depart- 
ment there is a 60 horse power horizontal condensing 
engine, by Le Gavrian and Sons, of Lille, in which the 
fly-wheel is fitted with a double row of teeth, and 
drives very smoothly a pinion below. ‘The governor 
is worked by a horizontal shaft and bevels, and the 
air-pump is worked by two wrought-iron levers, giving 
motion to a rocking-shaft, that works the pump at the 
side of the engine by a lever pointing downwards, and 
which pump is set in a sort of cellar beneath. Ad- 
joining this engine there is a 6-roller printing-machine 
with copper rollers, driven by a pair of small inclined 
engines, working up to a crank above. Probably the 
best French horizontal engine in the Exhibition is that 
of Parent, Schaken, Houel, and Caillet, of Fives-Lille, 
who exhibit a 25 horse condensing engine—not at 
work—with expansion-valve, worked by an eccentric 
and adjusted by a hand-wheel. The air-pump, which 
is horizontal, and set at the end of the engine beneath 
the floor, is worked by a forked lever from the cross- 
head. The governor is set in a cast-iron frame spanning 
the shaft; and driven by two bevel wheels. The guide 
blocks for the cross-head are of iron, but shod with 
brass on each side, for facility of replacement or 
lining up when worn. This is a strong and simple 
engine, the parts of which are well designed and well 
finished, and the arrangement is symmetrical, and 
reveals the hand of a skilful mechanic. 





NOTES FROM THE NORTH. 
Glasgow, Wednesday. 

State of local Trade.—There seems to be no probability of a 
decided change for the better dawning immediately upon the 
local engineering and allied branches of trade. Many artisans 
are out of employment, and the cry is, ‘Still they come,” for 
every Saturday swells the number. 1t was said in one of our 
local papers a few days ago that it was estimated that about 
150,000 hands were out of work, but surely this must be a mis- 
take. Glasgow is a big and populous town, but it cannot boast 
of 150,000 artisans, clerks, &c.; probably 15,000 was meant. 
In Coatbridge, the Dudley of Scotland, things are no better than 
in Glasgow. Another notice of reduction of wages has been given 
to the men employed at some of the malleable ironworks in the dis- 
trict. The amount is not yet named, but it is generally believed 
by the men that the sum will at least be 10 per cent., which, 
if accepted by them, will be a reduction of fully 25 per cent. 
since New Year’s-day; consequently, in this instance, a number 
of the leading hands employed as puddlers and millmen threaten 
a strike, which tiie masters, on the other hand, seem prepared 
to resist, as the stocks of manufactured iron in the bas a are 
large, and no orders of any importance have arrived to lessen 
them. Motherwell, Mossend, and Monkland are similarly 
situated with Coatbridge. A day or two ago we had a race 
through one of our largest forges, and found numerous furnaces 
and several mills at rest. In one case a mill had been “ on” for 
only three days during the preceding month; and this is not a 
much worse condition than that of the preceding fifteen months, 
The sight of the works was rather of a damping sort. The 
engine-drivers and firemen on the Glasgow and South-Western 
Railway (lying between this city and Carlisle) must be regarded 
as fortunate in the midst of this general depression. ‘They 
waited upon the chairman of the company a few days ago, for 
the purpose of presenting a memorial, requesting a ten hours’ 
day, time and half for overtime, with a small advance of pay. 
The chairman being absent, the deputation were very courteously 
received by the secretary and general manager, who were sv 
favourable to the memorial as to say that they saw nothing un- 
reasonable in their requests, and promised to lay the matter 
before the board of directors. Since presenting the memorial the 
men have held an aggregate meeting at Kilmarnock, and ex- 

ressed adherence to its terms, but at the same time disclaim- 
ing all idea of dictating to the directors. 

Candidates for Fellowship of the Royal Society.—It must 
be somewhat gratifying to engineers and scientific shipbuilders 
to know that one of the most eminent of our local artificers in 
iron, Mr. James R. Napier, is one of the select number of can- 
didates whom the council of the Royal Society have recom- 
mended for admission into that eminent body. Mr. James 
Young, whose name ig inseparably associated with the manu- 








facture of paraffine and paraffine oil, and whose history is one 


of the most distinguished examples of the alliance of theory 
and practice in the chemical arts—himself also a Glasgow man 
—was one of the sixty or more candidates proposed this year 
for the honourable distinction of F.R.S., but he has not been 
fortunate enough to get into the select fifteen whose election 
will be consummated on the first Thursday of June. The west 
of Scotland has just lost, in the personof Mr. Walter Crum, an 
F.R.S., and one of the vice-presidents of the Chemical Society, 
a gentleman who was one of our foremost practical chemists. 
In lieu of him, for whom we are now sorrowing, it would be a 
graceful act to confer on Mr. Young the wished-for honour at 
the election in 1868..Mr. Young’s practical discoveries have aided 
materially during recent years to develop the resources of the 
country, and eugineers as well as chemists are in duty bound to 
wish him well, 

Edinburgh and the British Association.—As mentioned in 
a very brief paragraph in last week's ENGINEERING, the town 
council of the “modern Athens” has resolved on inviting the 
British Association to meet in “mine own romantic town” 
(Scott) next year, and this invitation is to be supported by rhe 
Chamber of Commerce. The present Lord Provost of Edin- 
burgh is a man of mark in his own peculiar walk of life, being 
none other than Mr. William Chambers, of the well-known 
publishing firm of W. and R. Chambers, and one of the fittest. 
persons to playa prominent part in an Edinburgh meeting of the 
savans ; but it is scarcely to be expected that two Scotch meet- 
ings can fellow in succession, and more especially as that would 
still further postpone the visits to those places from which ap- 
plcations have already been made, among which we remember 
Exeter, Plymouth, Norwich, and the Potteries. 

Concluding Meetings of Institution of Engineers and Ship- 
builders and Association of Assistant Engineers —The niuth 
and last sessional meeting of the Institution of Engineers and 
Shipbuilders was held last week, the president, J. G. Lawrie, 
Esq., presiding. Mr. D. A. Graham, C.E., Perth, read a paper 
on “A System of Utilising Sewage, and preventing the Pollu- 
tion of Rivers.” As the Clyde has become a veritable cloaca 
maxima, such a subject has much interest for Glasgow engineers, 
and shipbuilders, and shipowners. The next communication 
made to the society was on ** The Comparative Strength of 
Long and Short Struts,” by Mr. James McCallum, C.E., New- 
castle-upon-Tyne. ‘The members, generally, bighly praised the 

lans which the author of the paper laid down for saving much 
abour in calculation. The very useful instrument which Mr, 
James R. Napier has brought under the notice of the profession 
for ascertaining the speed of ships, has been in the hands of 
Mr. Fleeming Jenkin for some time, and a report on the experi- 
ments made by that gentleman was read at the meeting, and 
was highly approved of. A vote of thanks was awarded to the 
president for his conduct in the chair during the past two years, 
and the session was brought to a close. The last ordinary meet- 
ing of the Association of Assistant Engineers also took place 
last week, the business being the delivery of the president’s 
clo.ing address, and the election of office-bearers for the ensuing 
session. This association is a young and vigorous society, and 
is calculated to be of much usefulness to the young men who 
constitute its membership. 

Glasgow University: Civil Engineering Department.—This 
departinent of collegiate study is yearly becoming a more and 
more important feature of university work, and is attracting 
students from very distant places. Mathematics, natural philo- 
sopky, civil engineering, and mechanics, chemistry and geology 
are included in the course of study, and in the case of two of the 
subjects especially the professors are men of world-wide fame, 
namely, Sir William Thomson and Professor W. J. M. Rankine. 
Within the last few days the new professor of geology has com- 
menced his professional labours; and from what we have seen 
of him and heard from his lips, we bave no hesitation in saying 
that geology will preve to be in his hands a really valuable addi- 
tion to the mental equipment of a civil engineer. Dr. John 
Young, F.R.S.E., the gentleman in question, has been well 
trained both to class-room and museuin work, and to the not 
less practically important outdoor work of the geological survey. 
He has lost no time in giving a “ field lecture” to his students; 
for the second weex of the session had not began, ere he was 
out in several of our immense suburban sandstone quarries 
initiating his students, clinometers in hand, into the mysteries 
of the “dip” and “strike” of the strata, their mode of forma- 
tion, erosion, dislocation, &e., together with the mode of mapping 
for gevlogical purposes. As Dr. Young is an excellent strati- 
graphist and paiseoutologist, his instruction will be of much ser- 
vice to his engineering students, amongst whom we are glad to 
find at least one civil engineer who is not disposed to allow the 
restraints of a successful professional business to prevent him 
again becoming a student. 

“‘ Carrying Voals to Newcastle.”—In a modified form, this 
saying has just been illustrated, in the case of the building of 
the Flying Dutchman, an iron tug-steamer, at Willington Quay 
on the Tyne, for the Clyde Shipping Company. She is 110 ft. 
in length, and propelled by engines of 90 horse power. The “ canny 
lads o’ coaly Tyne” admit that we build traffic and passenger 
steamers for all the world, but they tell us at the same time that 
we must apply to them for tug-steamers. And this seems to 
be true; for of our forty tugs at work on the Clyde all, save two, 
were built and engined on the Tyne. 








Tue Navuritus.—Admiral Elliot, in company with a con- 
siderable party of noblemen and naval olticers, made a series 
of experiments with the Nautilus, jet-propelled boat, on Satur- 
day last. 

MecuanicaL Inpustry on THE TyNu.—The Lucknow, of 
Liverpool, his been taking in locomotives and machinery from 
Messrs. R. Stephenson and Co, of Newcastle, for Callao. A 
few days since another ship, the Alexander, took in locomotives 
and railway-wagons for the same destination. A quantity of 
rails have veen shipped from the Consett works for Uronstadt. 
The iron shipbuilding trade of the T'yne is showing somewhat 
more activity. 

Tue Mavras Rat.way.—The Madras is a fortunate line. 
It has a cash balance of 800,000/, In eleven years it has carried 
11,000,000 passengers without 4 single case of injury. 





INSTITUTION OF MECHANICAL 
ENGINEERS. 
Parts Me«tina, 1867. 

Tue meetings for the reading and discussion of papers will 
tuke place in the Lecture Theatre of the Conservatoire [Impérial 
des Arts et Métiers, on ‘Tuesday, June 4th, Wednesday, 5th, 
and Thursday, 6th. The chair will be taken on each of these 
days at two o'clock p.M., by the president, Jehn Penn, Esq. 

LISt OF PAPERS. 

On the Ventilation of Public Buildings; by General Morin, 
Membre de l'Institut, director of the Conservatoire Impérial des 
Arts et Métiers. 

On the ‘* Flow of Solids,” with the practical application in 
forgings, &c.; by M. Tresca, engineer sub-director of the Con- 
servatoire Impérial des Arts et Métiers, 

On the Machinery for boring Artesian Wells; by M. Dru, of 
Paris (Mulot and Dru, Artesian Well Borers). 

Description of the Dredging Machinery used in the construc- 
tion of the Suez Canal; by M. Borel, of Paris (Borel, Lavalley 
and Co., contractors for dredging the Suez Canal). 

On Floating Docks, and other arrangements for affording 
access to Ships for external repairs; by Mr. Frederick J. Bram- 
well, of London. 

On Mechanical Puddling; by Mr. William Menelaus, of Dow- 
lais Iron Works, Merthyr Tydvil. 

Description of a 30 Ton Horizontal Duplex Hammer; by Mr. 
John Ramsbottom, of Crewe. 

On the Transmission of Power by Water Pressure, and the 
application of Hydraulic Apparatus at the Paris and Lyons 
Kuilway Station; by Sir William G. Armstrong. 

The railway companies have not been able to grant special 
facilities to the members for attending this annual meeting, as 
on previous occasions, having already made special arrange- 
ments for the general Exhibition traffic. 

In reference to arranging accommodation for the members in 
Paris, it has been found impracticable to carry out arrangements 
for this purpose through the local secretary, on account of the 
number and diversity of the applications. 

The annual dinner of the members and their friends will take 
place on Thursday evening, the 6th June; the tickets for the 
dinner will be 2/. each, for the purpose of enabling the council 
to invite a number of foreign guests on this occasion, as at the 
dinner on the occasion of the Exhibition of 1851. As special 
arrangemeuts have to be made for the purpose of carrying this 
out satisfactorily, it is necessary that the applications for tie 
dinner tickets be received not later than Thursday, 23rd May 
with a remittance of the amount by cheque or post-office order 
either at the office of the Honorary Local Secretary, Mr. Henry 
Chapman, 41, Boulevart Malesherbes, Paris, or at the office in 
Birmingham; and the tickets will be forwarded by post in 
return. No tickets for the dinner will be issued after that date, 
except at a price of 3/. each. Post-office orders to Mr. Henry 
Chapman, Local Secretary, are to be made payable at the Paris 
Exhibition English Money-Order Office. 

As the admission of visitors to the meetings is necessarily 
limited, applications for visitors’ tickets are required to be 
addressed to the Council, and received at the office in Birming- 
ham, on or before Wednesday, 22nd May, stating the name and 
profession of the visitors for whom they are desired. Tickets 
for the purpose will be supplied as far as practicable, and for- 
warded to the members on or before 29th instant. 

Routes from London to Paris. 
London, Chatham, and Dover Railway, from Victoria or Lud- 
gate-hill Stations vid Dover and Calais. 

2 Express trains daily, 7.25 a.m. and 8.30 p.m. 

Monthly return tickets, Ist class, 4/. 8s.; 2nd class, 3/. 10s. 

Reduced fare night service, 5.45 p.m. 

Fortnight return tickets, 1st class, 3/.; 2nd class, 2/. 
South-Eastern Railway, from Charing-cross or Cunnon-street 

Stations vid Dover and Calais. 

2 Mail trains daily, 7.25 a.m. and 8.30 p.m. 

Monthly return tickets, Ist class, 4/. 8s.; 2nd class, 3/. 103. 
South-Eastern Railway from Charing-cross or Cannon-street 

Stations vid Folkestone and Boulogne. 

2 Tidal trains dai!y (times varying). 

Monthly return tickets, Ist class, 4/. 83.; 2nd class, 3/. 10s. 
Brighton Railway, from Victoria or London-bridge Stations vid 

Newhaven and Dieppe. 

2 ‘Lidal trains daily (times varying). 

Monthly return tickets, Ist class, 24 10s, ; 2nd class, 1/. 16s. 
South-Western Railway, from Waterloo Station vid Southamp- 

ton and Havre. 

Every Monday, Wednesday, and Friday night. 

Monthly return tickets, Ist class, 2/. 10s.; 2nd class, 12. 16s. 
General Steam Navigation Company from London Bridge Whart 

vid Boulogne. 
Tidal daily (umes varying). 
Fortnight returo tickets, ist class, 21. 8s.; 2ad class, 11, 12s. 








Mr. Kigkatpy’s Testine-mMacutine.—The accuracy of 
Mr. Kirkaldy’s. machine is becoming a question of some im- 
portance. It is a lever machine, weighing upto 450 tons. Mr. 
Kirkaldy has been applied to as to whether he has means of 
establishing the accuracy of his machine; but he has declined to 
answer. lron is known to have failed under the tests at Chat- 
ham Dockyard, which passes Mr. Kirkaldy’s machine at the 
same nominal test without failure, Lt is a question whether a 
machine of such great leverage, weighing up to so large a weight, 
and being frequently exposed to considerable shocks by the 
breaking of girders and heavy samples in testing, can be abso- 
lutely depended upon for moderate strains. Mr. Kirkaldy 
occupies a public position, and he should establish the accuracy 
of his achine beyoud a doubt; verify it, in fact, so that all may 
see and admit it. 

‘Tue Society or ENcrneers.—The office in Paris during the 
Exhibition is at 190, Rue St. Dominique, where bers desir- 
ous of obtaining information can apply. Members who purpose 
joining in the visit of the council on the Ist of June are re- 
quested to communicate with the secretary not later than the 
25th instant, at the society’s office, 6, Westminster-chambers, 
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CLEVELAND IRON AT THE PARIS 
EXHIBITION. 


To rue Eprror or ENGINEERING. 


Str,—In a previous paper I see a favourable notice of the few 
samples of iron produce of our Northern District, which the scanty 
8 granted by‘the Commissioners has enabled me to display in 
the Paris Exhibition. I regret that none of our larger manu- 
facturers have deemed it worth their while to be represented 
there, as it certainly would have been for their own benefit, as 
well as that of the locality. That absence, however, I believe 
is entirely owing to the slight attention that was paid to the 
approaching Exhibition until the space had been allotted. 

Lhe proper objects of industrial exhibitions, I take it, should 
be to afford a comparative view of the actual manufacture of 
various countries and localities; not, as is too frequently the 
case, to make them a medium for special advertisement, by the 
exhibition of monstrosities and articles produced regardless of 
expense, which display nothing but the amount of reckless ex- 
travagance indulged in for the sake of notoriety and display. 

I have simply selected a few samples of the iron which is 
being manufactured every day in our northern district, to show 
not what can be done, but what we are dving, in the hope that 
it may contribute its mite to remove the prejudice and partial 
views which still in some quarters exists, but which time and 
experience of the quality of the iron will in due course eradicate. 

Cleveland iron of the present day is a very different material 
from that of ten or fifteen years ago, when the trade there was in 
its infancy, and the manufacturers were inexperienced in the 
manipulation of the raw materials on which they had to operate. 
The interest excited by the discovery of the abundant supply of 
ironstone in Cleveland had the natural effect of causing con- 
sumers in all parts to test by experiment the merits of the new 
iron, and in many cases they jumped to conclusions on the 
youthful productions of the district, not in all cases favourable 
to a fair e-timate of its merits in more mature age. 

The stone itself is not a rich one, averaging, as it does, about 
30 per cent. of iron, which varies considerably in different locali- 
ties. But the coal and limestone requisite to fuse and flux it are 
equal to any in the world, while the facilities for the importa- 
tion of ores from other districts and countries now give to the 
manufacturer a variety of choice that affords him the means for 
combination, so as to produce exactly the quality of iron best 
suited to his purpose at the lowest possible a 

The rich hematites of Cumberland and Westmoreland, used 
in svch prodigious quantities, neutralise the inherent “ cold- 
shortness” and defects of the native stone. ‘The ores of Devon- 
shire, and Cornwall, and Scotland, of Spain, France, Algeria, 
and Sweden, are either, asin the latter case, specially imported 
by steamers employed in that trade alone, or find their way to 
the northern ports at the lowest possible rates, as return cargoes 
for vessels which have gone out with coals. 

Ten years ago the total annual produce of pig iron was about 
350,000 tons. This had increased last year to about one million 
and a quarter; and when returning activity in business brings 
into blast the new furnaces now ready or in course of constrac- 
tion, an annual output of one and three-quarter millions of tons 
will be reached—a quantity approaching for this one spot alone 
that of all the rest of Britain put together. Of these quantities 
about one-fourth is converted into malleable iron; the rest is 
either used in the district, or finds its way into Staffordshire, 
Scotland, France, Belgium, Germany, and, in fact, to all the 
iron marts of Europe and America, who find it cheaper to pur- 
chase Cleveland pigs than to produce their own. 

The first result of this as increase of supply is 
naturally to keep down price, but on the slightest decline of de- 
mand it stimulates that keen competition, in cheapening by every 
means the cost of production and improving the quality to 
secure the command of the market, which results in the imme- 
diate — of every new improvement, and the introduc- 
tion of fresh machinery and appliances embodying the teachings 
of the most recent experience. In such a race none can afford 
to be idle; each new furnace erected embodies some peculiarity 
in advance of its predecessor. Two hundred to two hundred and 
tifty tons a week is by no means an exceptional yield for a single 
furnace, and some now erecting are meant to improve even on 
this. Yet, ten years ago, I see, by reference to an old furnace- 
book of my own, that a hundred to a hundred and twenty tons 
was deemed satisfactory. 

As to cost, this iron at once commends itself to notice, but in 
the more crucial test of quality the path is not soclear. Old 
— cannot be readily removed, especially when fostered 

y rival jealousy, and, as it must be candidly confessed, in its 
earlier years, the quality was not all that might be desired ; but 
such great changes have been effected that all now required is 
the fair field of candid trial and no favour, when it can hold its 
own against the world. Time was when the very idea of using 
it in their works would have frightened our leading engineers; 
but one by one they are coming round to acknowledge that in 
the possesion of those qualities of great tensile strength and 
toughness, which are essential in engineering works, it is every- 
thing that can be desired. Many of the principal bridges con- 
structed of late are made of it. On the Clyde it successfully 
competes with Scotch for shipbuilding, and the hard surface and 
clean skin possessed by the plates render it less susceptible of 
corrosion and consequent fouling of the ship's bottom than an 
other, which is an advantage that, when combined wit 
toughness, is also desirable in boiler work, and is causing it to 
be used by all our principal engine builders for those boilers, or 
parts of boilers, where the prestige of Low Moor is not a sine 
qua non. 

But the most crucial test ofall is in the supply of the Govern- 
ment dockyards, where a large staff of officials and mspectors 
are employed for the sole purpose of finding fault and insisting on 
the most rigid tests of every description. 

Year by year this iron has been steadily forcing its way, and it 
has been employed in the construction of the Achilles, Bellerophon, 
Valorous, Resistance, Black Prince, and many others of our iron 
fleet. ‘The entire supply of plates required in the Government 
dockyards is now in the hands of Cleveland manufacturers, and 
there, I imagine, it is long likely to remain. The iron supplied 
is thoroughly up to the standard, and is giving the most un- 





bounded satisfaction, as the following list of vessels now being 
built of it at the various dockyards must show: 
At Chatham, Monarch At Portsmouth, Dido 

° Myrmidon Cracker 

* Hercules Avon 
Caisson Elk 
Beacon Sirius 
Dwarf Danaé 
Blanche Swallow 
Vixen Magpie 
Fly Ringdove 
Inconstant 
Gnat 
Penelope 
Sappho 
Repulse 


” 
At Devonport, 
” ” 
” Lapwing At Pembroke, 
” Seagull ” 
in Flirt 
At Deptford, Thistle 
:9 Boxer 
” Plover 
” Nymphe 
In conclusion, to quote from the article in your paper which 
has called forth these remarks, “I trust these facts do indeed 
“ indicate a recent and very marked improvement of the Cleve- 
“ land district, and do show that improved practice has so far 
‘* overcome the difficulties inherent to the manufacture of iron 
“ from inferior ores, that cheap production is no longer incom- 
“ patible with a high quality of material preduced. 
** * Verbum sapientibus satis est.’ ” 
Yours truly, 
Joun Dixon. 


At Sheerness, 
At Woolwich, 





5, Abchurch-yard, E.C. 








MENZIES’S SYSTEM OF DRAINAGE. 
To tHe Eprror or ENGINEERING. 

Srtr,—Such a subject as Mr. Snaith persistently brings before 
your readers is, I find, at the “tail” of your correspondent’s 
page, where it ought to be, and 1 hope this will find the same 
position. As regards the arguments he or any other man can 
bring against the system now in use, I have merely to state that 
I have not read their ideas on the subject. However, I have 
long made up my mind to this, that the ocean is the great 
purifier of this universe, that keeps mankind in a healthy con- 
dition, as likewise the big hehe and little fishes that live 
therein. Such large inland cities as probably the “ borough of 
Hanley” cannot conveniently make use of the “ briny ocean” as 
a means of cleansing domestic odours; but the sooner all such 
are carried into a main drain, hermetically sealed, the better. As 
I think you stated some time ago, the main drains of the metro- 
polis should be fitted with ventilating shafts, so as to convey 
such noxious vapours as in the summer months pollute our 
olfactory organs Ligh into the secondary means of purifying or 
distributing all such vapours—I inean, where the full-plumed 
eagle, or I may say hawk, delights to soar; in fact, there they 
must be before they can win their bread and cheese. 

If such engineers are thinking of utilising the refuse of our 
larger cities, f must plainly tell them they must do more than 
what has been done heretofore. Many a weary walk I have 
had through the “ figgit whim,” now a verdant meadow; but 1 
must say at the present time I would like to have the essence of 
roses by me so as to neutralise the effects; but I am not likely 
to need them at present, although if in the backslums of this 
great Babel I may chance to roam, I will take good care to have 
a pinch of snuff at hand, or probably the figure at the door may 
give me one. However, as regards the meadow that receives 
the refuse of “ modern Athens,” I would plunge into the salt 
sea, fifty yards from the growing pasture, as soon as in the 
Brighton pickle-tub, for the simple reason that the bed of sand 
retains all offensive matter, and at each flow and ebb of the tide 
is thoroughly cleansed. Therefore I say to those who have such 
scheines in their heads, Pause ; if you fertilise thc land, you will 
on a sandy svil soon have an abundaut crop; but likewise bear 
in mind that there, for some distance around, the abodes of man 
cannot be, if large means are not taken to deodorise the refuse. 
Such schemes as that which your correspondent hints at remind 
me of the man and the cloak that ir. former years perambulated 
at the dead watch of the night some of our large cities. 

I see you require no more, so I will merely add initials. 

Londun, May 13, 1867. 0. 0. 








THE DRAINAGE DISCUSSION. 
To THe Eprror or ENGIneerina. 

Sir,—Your correspondent, Mr. George Snaith, is, unintention- 
ally, perhaps, hardly just to me by saying in his letter published 
May 10th, that “ he has hitherto asked in vain for the information 
he desired.” 

Now, I have written two letters, and in them endeavoured to 
throw some light on different systems by pointing out their ad- 
vantages and disadvantages as shown by experience or by reli- 
able authorities, in the hope thus to contribute something to- 
wards one of the most important branches of the profession, 
namely, sanitary and agricultural engineering. It would be 
certainly far more to the pur if Messrs. Snaith and W. P. 
would “ go and do likewise,” and come out with what they 
know about the subject, giving facts, arguments, or descriptions, 
and letting others have the benefit of their skill, instead of con- 
tinuing to indulge ina wordy sparring for the sake of saying 
smart things, or hurting each other's feelings. 

I sincerely hope neither of them will take this little hint 
amiss, it being meant in a spirit of kindness, but in the future 
confine their writings to the question at issue. 

1 am, Sir, yours very respectfully, 
Cuares T. LIERNUR. 
34, Regent-square, W.C., May 15, 1867. 








PROPER ARRANGEMENT OF LOCK-NUTS. 
To rue Epiror oF ENGINEERING. 

Str,—Your pertinent remarks appended to Mr. Thompson’s 
letter in your last issue render it perhaps unnecessary for me 
to trespass further on your space, or the attention of your readers, 
as I think that the truth of my statement, that the outer nut is 
the one which does the greater amount of work, and therefore 





should be the thicker, must be apparent to all. I observe that 


the engraver unfortunately transposed the letters by which you 
designated the two nuts in your illustration ; but this must have 
been apparent to every careful reader, and could therefore have 
given rise to no doubt as to your meaning. I will merely sug- 
gest to Mr. Thompson in addition, that, as long as the inner nut 
bears agaiust the face of the thread against which it is forced 
by the act of jamming, it can do nothing towards sustaining the 
external strain which comes upon it in the opposite direction. 
As this latter strain increases, a time arrives in which the inner 
nut is relieved from its bearing on this face, and then in reality 
does nothing whatever, while the strain on the outer nut has 
meantime steadily increased, and at this instant it does all the 
work. Witha still greater pressure, if such occur, the inner 
nut may begin to bear on the opposite face of the thread, and so 
to do a part of the work; but it is evident that the strain on 
the outer nut will always remain in excess. 
Respectfully, 
Frep. J. SLADE. 
Paris, May 13, 1867. 








LONG-SPAN BRIDGES. 
To rue Epiror oF ENGINEERING. 

Sir,—I think I cannot better reply to Mr. Sedley than by 
giving the following extracts from his and my specifications, and 
leaving your readers to judge for themselves of the degree of 
identity of the two inventions. 

Cxtract from Sedley’s Specification. 

“ Tt is here desirable to state that in the construction of these 
“ bridges in which lattice, tubular, or plate gir¢ers may be used, 
“it is necessary that all parts should be rigidly united when in 
“ position, one part to the other, so that no part shall be loose or 
“subject to any movement or strain which does not affect the 
“ whole structure.” 

Extract from Young's Specification. 

‘The advantage hereby obtained is that, when the bracket or 
“cantilever at the one end of the span is loaded, and thereby 
“depressed, no strain is communicated to the bracket or canti- 
“lever at the other end of the span, it being relieved by the 
“rolling, bending, or turning of the structure at the above- 
“ mentioned joints or hinges.” 

Mr. Sedley has patented one thing (what, is not very clear), 
I have patented another ; the difference between the two is not 
one of detail merely, it is radical, affecting in an important 
degree the questions of stability and economy. Under these 
circumstances, the priority of date of his patent does not deter- 
mine the question, which, in my judgment, is simply this. Is 
the introduction of an “ independent’ girder between two canti- 
levers Mr. Sedley’s or my invention? I contend that such is 
the precise description of bridge patented by me; that of Mr. 
Sedley is neither more nor less than a continuous girder of 
varying economic depth. 

1 am, Sir, your obedient Servant, 
E. W. Youna. 

8, New-street, Spring-gardens, S.W., 

May 14, 1867. 








ANTI-FOULING COMPOSITIONS. 
To THE Eprror oF ENGINEERING. 

Sir,—Will you permit me to say a very few words with 
reference to Mr. Robert Lamont’s letter on ‘* Anti-fouling Com- 
positions,” in your issue of 26th April? 

After indulging in some personal inuendos which I do not care 
to notice, he proceeds to the main business of his letter, namely, 
to praise his own composition, or rather MeInnes’s, for which he 
is agent. Although most anxious to avoid anything like parti- 
zanship in this matter, I cannot help remarking upon the rather 
startling ‘ facts” which Mr. Lamont has ventured to adduce, 
Being naturally incredulous that any composition whatever 
coal keep the bottom of an iron ship clean for four years, I 
wrote to the proper quarter in Liverpool for information as to 
the actual state of the Great Eastern’s bottom when recently 
seen on the gridiron. Now, sir, while Mr. Lamont’s “testi- 
monial” (extracted from the Liverpool Daily Courier) states that 
she was found to be “completely free from barnacles and other 
" = of the ocean, some small mussels only being found ad- 
“hering to the bottom,” my informants, who both saw and 
handled the bottom of the big ship, assure me that the whole 
bottom was thickly encrusted over with shell-fish to a depth 
varying from 5 in. to 9 in., the weight of which was estimated 
at from 250 to 300 tons. Mr. Lamont also neglects to notice 
the fact that eight coats of red-lead had been applied to the 
Great Eastern’s bottom before McInnes’s ‘ brown or protective 
coating” was put on. I have only further to remark upon a 
singular, though doubtless accidental, similarity of style between 
Mr. Lamont’s letter in your journal and the aforesaid article in 
the Liverpool Daily Courier. 

Thanking you, Sir, for your favourable notice of my paper, 

I remain, 
Yours very faithfully, 
Rosr. Murray. 

Southampton, 13th May, 1867. 





French Stream Suirrinc.—The French Messageries 
Impériales proposes to add to its already extensive services lines 
from Marseilles te the Brazils ; from Suez to Hong Kong, Saigon, 
and Yukohama, and from Suez to Bombay. ‘These lines are, 
however, contingent upon the approval and support of the French 
Government. ‘The French Transatlantic Company proposes to 
establish a line from Havre to New Orleans, stopping at the 
Havannah, and with an annexed service from Havannah to Vera 
Cruz and Tampico. The same company also contemplates a 
line on the South American littoral. 

Frexcu Rattways.—The Charente Railway has opened a 
section from Rochefort to Saintes. A llne between Venddme 
and Tours will be opened on the Orleans system in about a 
month. The Northern of France Company has opened 4 line 
73 miles in length from Amiens to Rouen. 

Tue Russian Army.—The active army of Russia now 
numbers 800,000 men. Upon the first necessity 1,180,000 men 
might te put in the field, and, including irregular troops, the 
whole Russian forces number 1,500,000, 
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TELEGRAPHY AT THE PARIS 
EXHIBITION. 


Ir is only on occasions like the present that a really 
true estimate can be formed of the progress made in 
the art-science of telegraphy ; those who give their 
attention exclusively to the subject are, of course, 
always tolerably well acquainted with what is going on 
around them; but the amount of information obtain- 
able by the public generally on such matters is very 
limited, and a vast portion of what is suggested and 
done in this branch of science is never published, for 
want of suitable representative telegraph journals, or, 
if published in one language, is never translated into 
others. ‘hus it is only on the establishment of an 
International Exhibition that the thoughts and prac- 
tices of different countries are so brought together as 
to admit of comparison. It would be but reasonable to 
suppose that such an opportunity as the present would 
not fail to have attracted all that was worth exhibit- 
ing; but when we find so few representatives from 
England and some of the Continental nations, we are 
fain to believe either that but little of importance has 
been done since 1862, or that some influences of a 
social, political, or economic character have existed to 
limit the number of exhibitors in Class 64 of the Paris 
Exhibition, which is exclusively devoted to telegraphic 
apparatus and processes. ‘Thus we naturally find 
France most fully represented, then Prussia, next 
Italy, whilst England holds but a fourth place on the 
list ; and as America, Egypt, and Turkey have sub- 
scribed apparatus or materials, and most of the Conti- 
nental nations are to a certain extent represented, we 
are perhaps entitled to assume that no Fa om 
conntry which had anything worth sending has hesi- 
tated to send it. ry 

That the principle of appointing jurors in an Exhibi- 
tion is essentially a good one is in no department 
more manifest than in that of telegraphy. Were it 
not for them, invested, as they are, with the duty of 
studying and reporting upon everything presented for 
exhibition, there can be no doubt that many new and 
really useful inventions, represented perhaps by iin- 

erfect or ill-executed models, would be entirely over- 
ooked amongst the more showy objects with which 
the Exhibition is crowded; and this fact will satis- 
factorily account for the praise wiiich the jury some- 
times bestow upon designs which, to the casual ob- 
server, seem to indicate no great progress or inventive 
genius ; for, in all branches of scieuce aud industry 
which have advanced since 1862, perhaps, at first 
sight, the least progress appears to have been nic in 
that of telegraphy. ‘There has been, neverthc.cys, a 
great deal of quiet progress, evident only to the ex- 
pert, in methods which, in 1862, were in a state oi 
comparative incompleteness. The fact that the tele- 
graphy exhibition of 1867 is not so conspicuous and 
showy as that of 1862 must not be taken as an indi- 
cation of retrogression, or even want of progress. In- 
deed, the brilliant advancements which the art of 
using the galvanic current had attained in 1862, and 
which were in such manifold ways represented in the 
last London Exhibition, may have been more glitter 
than gold; and we are inclined to this opinion from 
the fact that, up to 1862, attempts were made to 
apply the galvanic current to everything. Besides the 
telegraph and electrotyping processes to which gal- 
vanism is always faithful, propositions had been even 
made to drive clocks, coffee-mills, weaving-machines, 
gas-lighters, locomotives, and a thousand-and-one 
other things to which the galvanic current appears not 
to have been suited. ‘The more we have struggled to 
force galvanism into various services, the more we 
come back to the opinion that the proper uses of the 
current are telegraphy and electrotyping; and as yet 
we have found none other in which it has presented a 
prospect of attaining any considerable employment. 


Not only do we notice with pleasure that the more 
fanciful schemes for the application, or rather mis- 
application, of the current are falling off in number, 
but likewise that, in every instance where the current 
is indispensable, inventors strive to be satisfied with a 
minimum of work from it. This principle was, many 
years ago, advocated by Professor Hughes, and em- 
ployed by him as the basis of his beautiful Roman-type 
printing-telegraph, the correctness of which is becoming 
every day more apparent. Some exceptions are, ol 
course, to be found in the Champ de Mars, and several 
projects may be there seen, recognisable by their mis- 
takes as reproductions of old schemes under new 
names. Thus the idea of copying-telegraphs, which 
has been fostered by Bain, Bakewell, and numerous 
others, which proved fatal to Bonelli, and placed the 
fortunes of Casselli in question, has now been brought 





forward again by another inventor. Bonelli made a 
telegraph more beautiful in detail than any of his pre- 
decessors, and failed. Casselli has succeeded in ar- 
riving at synchronism, but struggles, without hopes, 
to replace other less beautiful but more practical 
systems. Lastly, Lenoir, the inventor of the gas- 
engine, has produced a copying-telegraph based, not 
upon chemical process, but upon that of transfer, by 
the pressure of a sheet of tracing-paper upon a roller 
covered with some suitable preparation, such as is 
used in the preparation of the black leaves of a mani- 
fold writing-book. His arrangements are as perfect, 
perhaps, as mechanical appliances for such a purpose 
could well be; but he must not be ended if his 
telegraph, beautiful as it is, follows the fate of its pre- 
decessors, because tle advantages to be obtained from 
copying-telegraphs are not essential, and they cer- 
tainly are not such as to compensate for their ex- 
treme slowness of operation; but, above all, as cali- 
graphy, which is wall adapted to the human hand, is 
very ill adapted to the moving capacities of the arma- 
tures of electro-magnets and rotating or oscillating 
cylinders, the so-called facsimile is often very indis- 
tinct, and sharp lines are impossible. The few in- 
stances when the transmission of facsimile signatures 
by telegraph might be considered advisable, or even 
desirable, are certainly not sufficient to create any pre- 
sent necessity for such an instrument, even if it could 
be rendered perfect in its operation, and for the pre- 
sent, therefore, such an instrument is not required. 

There are other kinds of mistakes in telegraphy 
brought to light by the present Exhibition to which 
we may also call attention. For instance, there is 
one which is, however, we think, purely individual, in 
the case of a French inventor who has spent several 
years and many thousand francs in attempting to per- 
fect his peculiar method of releasing the Morse clock- 
work, which has been done satisfactorily in other ways 
years ago by other inventors. Then there are unavoid- 
able reproductions of human error, such as the ever- 
recurring proposition to suspend telegraph submarine 
cables in the sea by means of buoys, a system which 
we shall begin to believe in so soon as we shall have 
succeeded in suspending overland lines by means of 
balloons. 

In submarine telegraphy more has been achieved 
since the Exhibition of 1862 than in all the years 
which preceded it. Two perfect cables place the Old 
and New Worlds in telegraphic communication with 
each other; from England also to the continent of 
Europe new cables have been laid; Kurrachee and 
Fao have been united by a good cable; and many 
others have been put down which are still in good 
working order. Submarine telegraphy, indeed, never 
enjoyed so good a repute as at the present moment, 
because it was never before so successful. Expe- 
rience has taught us what are the best forms of cable 
to lay down, and, in consequence of this experience, 
engineers have, almost without exception, pv 
cables completely iron-sheathed, and are adopting the 
last Atlantic model, consisting of a few iron or steel 
wires embedded in hemp. So far as regards facilities 
of laying them, undoubtedly much is to be gained by 
the employment of cables of this form, but their 
chances of lastinz a long time when once laid are not 
so great as to induce us to consider the question of 
the construction of submarine cables by any means a 
settled one. 


Overland-line materials are not well represented in 
the Exhibition ; but we observe a very significant fact, 
that everywhere iron posts are shown. ‘The angle-iron 
ane are light, strong, and neat to look at. They are 

eginning to be introduced largely in France. The 
conical tubes are also strong useful posts; but they 
are heavier than those made of angle iron, and appear 
better suited for a rougher and wilder country. 


The question has more than once been proposed, 
during the last few years, whether we shall not have to 
discard overland lines and revert to the underground 
system, which was abandoned years ago, in conse- 
quence of the rapid deterioration of gutta-percha when 
used in such a situation, and the want of a suitable 
substitute for it. We shall, however, probably have, 
sooner or later, to abandon the present overhead 
system, because on all the great telegraph highways of 
Europe the posts are beginning to be so overloaded as 
to cause them, in the event of a sudden snow-storm, 
to give way under the pressure and interrupt the 
regular service, sometimes to a very serious extent. 
The method of erecting new posts by the side of the 
old ones is objectionable, because it is offensive to the 
eye, and only half corrects the evils of the existing 
system. In order to obviate the present inconve- 
niences, Mr. D. Nicoll proposes to embed hemp- 





covered wires in a bituminous compound, in troughs 


of 11 ft. in length. This system is, however, ny no 
means new, having been tried by Beaudoin, Dun- 


donald, and others, without success; but that may, 
perhaps, have been owing to their failing to procure 
good asphalte, and a perfect mechanical arrangement 
for keeping the wires apart in the fluid mass. The 
first of these difficulties Mr. Nicoll has certainly over- 
come, by having a source of good material; and the 
second he avoids by covering his wires with hemp. 
We shall be glad to see the plan put to a practical 
test, which is the only fair and conclusive way of 
testing any invention. Austria also advocates sub- 
terranean lines, and Mr. Bergmuller has arranged the 
lamp-posts at the street corners as telegraph stations. 
A door in the side of the lamp-post is unlocked by the 
policeman, who sees before him a series of buttons, 
marked “Fire,” “Thieves,” “ Riots,’ ‘ Murder,” 
“Sudden death,” and so on respectively. On pressing 
one of these butfons a corresponding signal is given at 
the central police station, where measures are to be 
taken accordingly. 

We notice with regret a disposition on the part of 
some of the exhibitors to make secrets of the interiors 
of their apparatus, whilst they desire the public, and 
perhaps the jury, to appreciate them by a view of the 
exterior only, which, in most cases, is uninteresting 
enough. This behaviour is clearly a misuse of the 
Exhibition, and, with such admirable systems of patent 
laws as are to be found in every country in Europe, it 
is a decided affront to the public. 

Amongst those whom we miss from the list of 
exhibitors are the Gutta Percha Company, Newall, 
Professor Wheatstone, Macintosh, and Varley, whom 
we hoped to have seen in Paris representing the 
telegraphy of England. 

Unfortunately the instruments and processes de- 
ending on the use of the galvanic current are divided 
etween different classes; those especially relating to 

telegraphy are in Class 64, in which we also find 
pneumatic despatch systems, bell-ringing by air and 
water communication, and so on, whilst the remainder 
are mostly to be found in Class 12. In 1862 all the 
systems depending on galvanism and electricity were 
submitted to one and the same jury, and that, we 
think, would have been the better plan to have adopted 
on the present occasion. 








CIVIL ENGINEERING IN THE PARIS 
EXHIBITION. 


In addition to lis proposed scheme for making a 
tunnel under the Channel between Dover and Calais, 
M. T. de Gamond also exhibits a scheme for a canal 
through Nicaragua, for the purpose of uniting the 
waters of the Atlantic and Pacific Oceans, and in this 
M. de Gamond cannot avoid the weakness common to 
all promoters of a similar scheme—and there have been 
many of them—of endeavouring to give force to and ob- 
tain support for his project by referring to the views in 
favour of such a canal once expressed in England by 
the present Emperor Napoleon. Not knowing the 
country to be traversed by this canal, we are unable 
to pronounce any authoritative opinion on its merits ; 
but if the results of the proposed works are fairly 
represented in M. de Gamond’s drawings, there would 
appear to be little doubt as to its practicability. The 
resources of the country in material are, it is well 
known, very plentiful; but not so with labour, the 
scarcity of which would probably prove one of the 
greatest difficulties of the undertaking. 

The present scheme consists of three distinct parts : 
first, the canalisation of the river San Juan from the At- 
lantic to the Lake of Nicaragua; second, crossing the 
Lake of Nicaragua in a direct line from east to west; and 
third, the construction of a canal from the Lake Nica- 
ragua to the Pacific along the valley of the Rio Grande. 
The San Juan flows between the States of Nicaragua 
and Costa Rica for a total length of 181,800 métres, 
and during its course it receives many tributaries. 
The bed of the river at present contains several shoals 
and rapids, which must be removed by raising its water- 
level by the means of locks. From the Atlantic, the 
canal would enter the San Juan through the Colorado 
river. There would be eight locks between the 
Atlantic port and the lake, and in order to avoid the 
expense of earthworks where the river passes through 
low-lying ground, it is proposed to submerge the land 
at those parts, and thus form a continuous line of 
lakes connected together by short lengths of canal. 
The works on the Lake Nicaragua itself would consist 
merely of making a port at tie entrances of the canals 
on either side ; the total length across is 85,600 métres. 
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The western canal, or, as it is called, the Canal de 
Rivas, is tobe a regular canal cut through the massive 
rock of the Isthmus of Rivas, and would require nine 
locks between the lake and the sea, and its length 
would be 27,700 métres. 

There would be four ports along the entire line, 
namely, one on the Atlantic, one on the Pacific, and 
two on the borders of the lake. The total capital 
necessary for the undertaking M. de Gamond esti- 
mates at 200,000,000 franes, viz., 133,685,365 frances 
for the canals, including the formation of maritime 
ports, 26,314,435 francs for general expenses, and 
40,000,000 francs for preliminary and miscellaneous 
expenses and the payment of interest on capital during 
construction. One piece of information, haven is 
not clearly given, and that a most important one, 
namely, the prospect of the work proving remunera- 
tive after its construction. 

In one of the buildings in the park will be found a 
collection of interesting models and specimens sent by 
the Viceroy of Egypt. The whole of the centre of the 
building is fetes 5 by a large plan, in relief, of Egypt, 
showing all the country bordering on the river Nile 
and its numerous branches, as well as the Suez Canal 
on the one side, and the sandy desert of Zybie, on the 
other; also, on a larger scale, is a model of the port of 
Alexandria. The side walls are hung with maps 
showing the geographical and geological disposition of 
the country, one or two specimens of inlaid wood- 
work furniture, and an excellent collection of various 
earths, stones, granites, marbles, and mineral pro- 
ductions, together with some fossil shells, bones, &c., 
and some petrified wood and specimens of lignite and 
petroleum. The collection also includes numerous 
books, a few pieces of old pottery, stone carvings, and 
ancient deities. 

Within the building, in the French department is a 
small model of a mechanical tent, designed by Mr. L. 
Perreaux. The whole of the framework consists of a 
number of metallic strips of equal length and width, and 
so jointed together that they will all fold into a very 
small space; when erected, it forms a tent with a 
domed top, giving greater height aud space than 
ordinary tents, and without any central pole. Its 
spaciousness and the ease with which it could be 
raised or struck would probably render it most ad- 
vantageous for military purposes. 

Nearly in the centre of the building, and in the 
immediate vicinity of scientific instruments and pho- 
tographs, is a very handsome design by Mr. A. 
Legrand, C.E., exhibited by the Prefecture of the 
Seine, for the reconstruction of the present unsightly 
Pont des Arts. The new project consists of an iron 
girder bridge, in three spans, two latticed girders 
the whole depth of the bridge running through from 
end to end, and dividing the interior into three parts ; 
the outside girders are much narrower, and upon them 
rise columns connecting them with small upper girders 
on a level with the tops of the central girders, and the 
spaces between the columns are to be glazed, thus afford- 
ing a covered way, well lighted, for crossing the river 
on foot. Down the centre, on either side of the 
interior girders, it is proposed to set up small stalls 
for the sale of various small articles, thus making the 
interior of the bridge somewhat similar to the several 
galleries which run from street to street in Paris in 
the manner of the Lowther Arcade in London. The 
top of the bridge is to be approached by flights of 
steps from either side, add it is divided throughout 
into two promenades by a central skylight for lighting 
the interior, on either side of which the design shows 
basins in which are growing plants and shrubs. The 
whole idea is very pretty, but we think it would be 
rather difficult to prevent the bridge having the ap- 
pearance of terminating abruptly at either end, as 
there could not be approaches made to it owing to 
want of space, and the on er passage must be certainly 
not below the level of the road on either side, in 
order to obtain sufficient headway underneath the 
bridge. 

Mr. Jaccoux, of Paris, shows a door with a 
mechanical plinth at bottom for the purpose of 
excluding draughts. By an internal spring arrange- 
ment the lower plinth is raised as the door opens, but 
on being shut a small pin projecting from the edge of 
the plinth strikes against a metal plate on the lintel to 
which the door is hinged, causing the plinth to fall, 
and, as long as the door remains closed, it is kept 
tightly pressed against the ground, preventing the ad- 
mission of air from beneath. 

Turning now to Prussia, we find, not far from 
Krupp’s big gun, a set of models of sluices constructed 
on the river Unstrut, near Nebra, on the Unstrut 
Canal, near Bretleben, and on the Aller-Entwasserungs 





Canal. A model of a syphon on the Unstrut-Muhlen 
Canal, near Tamsbruck, and of a tube through a dam 
on the Unstrut Canal, with its mouth below water 
level, and fitted with a regulating sluice. There is 
nothing very peculiar about these sluices, nor any- 
thing on which it seems necessary to make any 
comment here. 

In Messrs. Schneider’s annexe, in the park, will be 
found a model of a new forge-house recently erected 
at Creusot, consisting of an iron roof with five gables, 
supported on cast-iron columns, the total dimensions 
of which are 400 x 100 metres. A fine model of a cast- 
iron single-span bridge constructed over the river 
** El Cinca” in 1866, on a seale of 0.05 m. per metre, 
showing also the mode of its construction. The 
dimensions of the bridge are, breadth of span 70 metres, 
and width between side rails 6 metres; the total 
quantity of iron employed in its construction was 
247,000 kils. An atlas is placed on a table near this 
model, containing drawings of many of the different 
bridges constructed by Messrs. Schneider, and several 
drawings and plans of others are lung round the walls 
of the building. 

From Russia we noticed several models of quartz- 
crushing and washing machines, but they would be 
too complicated to describe clearly without the aid of 
drawings. 

The Italian Government is just getting its exhibition 
of civil engineering models into proper position ; they 
are not well placed either for light or convenience of 
inspection, being all boxed up in a small compart- 
ment shut off nearly directly under the gallery in the 
machinery department. Some of the models are, 
however, well worth inspection. On one side of the 
partition is ranged a collection of small models in 
wood fromthe Royal Engineering School at Turin, 
exhibiting details of construction of arches, domes, 
doorways, and other portions of buildings. There 
are also models of various descriptions of wooden and 
brick bridges, sluices, dams for rivers, canal locks, 
&c.; but as many of these are not yet properly labelled, 
we are unable at present to give detailed particulars 
concerning them. A very neat model of a single-span 
suspension bridge over the Cecina, near Pomerania, on 
a scale of 2 centim. per métre, is placed on one side 
of the inclosure, whilst the walls of about one-half 
the compartment are hung with plans showing geo- 
logical sections, strata, &e., and there are several 
photographs of bridges and other works, maps, and 
books illustrative and descriptive of many of the 
public works of the country. Near the centre of this 
collection is a model of an iron roof now under con- 
struction for the Royal Industrial Institution for the 
Encouragement of Natural Sciences, at the Industrial 
Museum at Naples. The principal parts of this build- 
ing consist of five large rooms and three smaller ones, 
two grand vestibules, and six porticoes. The rooms, 
vestibules, and porticoes all communicate with one 
another, and the partitions have been so arranged that 
on necessity the whole can be thrown into one room, 
so as to give a large covered space of about 50,000 
square feet. Just outside this compartment is a model 
of a new system of docking vessels. An open dock is 
excavated of sufficient depth and capacity to contain 
one vessel at a time; it is then lined, and stout walls 
carried up to some height above the water level. On 
the top of these walls on either side are rows of 
gigantic bell-crauks, from which rods depend on the 
water-side within the dock, which are attached to a 
wooden gridiron lying at the bottom of the dock, and 
to the other side of the cranks are attached large re- 
ceptacles for ballast. When a ship requires to be 
docked, it is floated over the gridiron, and ballast is 
then thrown into the receptacles above mentioned, to 
act as a counterbalance, and raise the vessel. We 
think that one of Clark’s hydraulic lifts would be 
found to do the work better, and come much cheaper 
in the long run, if not at first cost. 

Although, perhaps, not strictly coming under the 
heading of civil engineering, we may here mention 
a set of models in one of the outbuildings in the 
park, comprising a model of the ancient tabernacle of 
the Jews, according to the description given of it in 
the Scriptures, on a scale of one twenty-fifth; of a 
portion of Mount Zion, and of the Church of the 
Holy Sepulchre at Jerusalem, showing also the posi- 
tions of the several missions now established there. 

In the English agricultural annexe will be found 
some models, on a large scale, of the different arrange- 
ments for constructing salmon-ladders without injur- 
ing the weirs, to enable those fish to pass over the 
weirs on rivers, and are illustrative of those generally 
in use in the county of Sligo, in Ireland. These are 
exhibited by the Fishery Commissioners of Ireland. 





APPLICATION OF ELECTRICITY TO 
LOOMS. 

ALTHOUGH the attempts hitherto made to obtain an 
useful motive power out of electricity have not re- 
sulted in success, its application as a superintendent 
of machinery may, not improbably, soon cause a 
revolution in certain branches of manufacture by 
enabling the substitution of steam for manual power 
for purposes to which it may be at present apparently 
inapplicable. Indeed, the conclusions that may be 
drawn from past experiment is that electricity bears to 
mechanical force much the same relation that the 
human mind bears to muscular power. Although the 
one can never replace the other, yet the more subtle 
power acts upon and controls the latter; so may it be 
in the relationship between electricity and the steam 
engine, and whilst the one supplies the lahour, the 
other may be adapted to serve as the mental power of 
machinery. 

An application of this nature has just been con- 
trived by the joint invention of M. Radiguet, a 
mechanical engineer, and M. Lecéne, manufacturer of 
textile fabrics, and is exhibited in the Paris Exhibition, 
applied to knitting-looms ; and to show that the prin- 
ciple is applicable to machines already in existence, it 
has been attached in the present instance to an ordi- 
nary loom not made expressly for the purpose. It is 
now some twenty years past since the manufacturers 
of textile fabrics have seen the necessity for some 
means of preventing the serious accidents which are at 
any moment liable to occur by the breaking of threads, 
&e., especially in the manufacture of the finer articles, 
and this the present arrangement effectually succeeds 
in doing by immediate stopping the machine on the 
occurrence of the most trifling accident. This is ac- 
complished by so arranging the machine that, on the 
breaking of a single thread, the emptying of a bobbin, 
the accidental bending of a needle, or on holes being 
caused in the work by the knotting or thinning out of 
a thread, an electric circuit is completed which, pass- 
ing through an electro-magnet, causes it to attract an 
armature, and so releases a lever, which, actuated by a 
strong spring, withdraws a clutch through which 
motion is communicated to the loom, and the machine 
is instantly stopped. It will thus be seen that, even in 
the manufacture of the most delicate textiles, one 
person would be enabled to superintend several looms. 
The following explanations will render the mode in 
which this may be accomplished perfectly intelligible, 
and as the principle may equally well be applied to 
any sort of machine, we have not thought it necessary 
to further illustrate by a woodcut its mode of applica- 
tion to any one machine. 

One pole of an electric battery is connected with 
the framework of the loom, whilst the opposite pole is 
in communication with all the various working parts 
of the machine which are in close contact with the 
textiles, and which are all carefully insulated from the 
frame of the machine by ivory, horn, caoutchouc, or 
other non-conducting material, and in some instances 
insulation between the two parts is maintained solely 
by the threads of the manufacture. An electro-magnet 
is connected with the frame of the machine, and its 
armature, when not attracted, supports one end of a 
lever; on the other end of this lever is a hook by 
which another lever connected with the clutch on 
the driving-shaft is held back, and so long as it re- 
mains in this position the machine is kept in mo- 
tion. As soon as anything goes wrong with the 
machine or with the work, a circuit is made, the arma- 
ture supporting the holding-back lever is withdrawn 
by its being attracted by the electro-magnet, the 
spring behind theclutch lever causes the clutch to be 
withdrawn, and the loom is stopped. 

It has been stated that one pole of the battery is 
connected with all the pieces of the machine imme- 
diately connected with the threads or the manufactured 
texture, and that these pieces are insulated from the 
body of the loom; some of these pieces are withheld 
from connexion with the other pole by the threads 
passing from the bobbins to the needles, and are called 
“ break-threads,” for so soon asa single thread breaks, 
or a bobbin becomes exhausted, they fall by their own 
weight upon a bar im electric comexion with the op- 
posite pole, and so complete the circuit and stop the 
machine. Small metallic discs rolling on the material 
as it is made, and pressing it against the side of the 
machine frame, from which they are only insulated by 
the threads of the manufactured material, instantl 
detect any flaw caused by defects in the thread, whic 
admit of their coming in contact with the machine 
frame itself, when the machine is, of course, instantly 
stopped. Again, plates are put under the needles 
themselves, at such a distance that, in the event of one 
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of them becoming broken or bent to such an extent 
as to affect the work, it would be brought into con- 
tact with it on passing, and stop the maehine. 

In order the better to draw the attention of the 

rson in charge when anything has gone wrong, a 
small bell is placed in the circuit, which is set ringmg 
as soon as the circuit is completed by any accident to 
a machine, and it continues ringing until the machine 
is again set in motion; it is also proposed, where 
many looms are employed, to add an indicator which 
should point out the one that is at fault. 

This application of electricity is deservedly attract- 
ing some /ittle attention in the Exhibition, and we are 
informed by the inventor that he has already secured 
patents for his invention in France, England, and most 
of the Continental countries. 








TUCKER’S PATENT BRONZED IRON. 


Tie Tucker Manufacturing Company, of Boston, 
U.S., have exhibited an interesting novelty at Paris, 
which is very likely to become largely introduced in 
Europe. This is the so-called bronzed iron invented 
by Mr. Hiram Tucker. The name bronzed iron is 

iven to Mr. Tucker’s productions on account of their 

aving the colour and appearance of bronze castings, 
although the articles are not coated with bronze, nor 
with copper, or any other metallic compositions such 
as are usually employed in the manufacture of imitation 
bronze. Mr. Tucker’s invention consists in treating 
the iron castings with vegetable oil at an elevated 
temperature, so as to produce upon the metallic surface 
a skin of oxide, which, in combination with the decom- 
posed organic substance, gives the desired colour and 
appearance. The castings, when finished and cleaned, 
are carefully covered with a liquid oil all over their 
surface, and particular attention is paid to the removal 
of all surplus oil, so as to leave only an extremely thin 
coating upon the metallic surface. In that state the 
iron casting is ready for the oxidising process. It is 
brought into a stove heated to the temperature which 
decomposes the oil without charring it. This tem- 
perature is the same which will impart to cast iron a 
blue tint when exposed to it, with a clean metallic 
surface. At this temperature, therefore, the double 
process of oxidisation of the iron and of decom- 
position of the oil takes place simultaneously, and 
the castings are covered with a brown coating of oxide, 
which remains fixed to the surface with great durability, 
protecting the iron from further oxidation, and having 
the same lustre and metallic appearance as real bronze. 
The durability of this “ bronzing” is very considerable, 
and even those spots which, by constant wear, lose 
their superficial coating of oxide after some time, main- 
tain the original brown colour, since a new coat of 
brown oxide of iron is formed under the influence of 
the atmosphere, which makes the difference between 
the iajesed parts and those which have maintained their 
original colour scarcely perceptible. Mr. Tucker’s 
bronzes are, of course, much cheaper than real bronze 
articles, and they also compete to advantage with 
imitation bronze, over which latter material they also 
present the advantage of greater durability and beauty 
of form, since good cast iron fills the moulds with 
extreme accuracy, and allows of the reproduction of 
the finest mouldings given to the matrix. Mr. Tucker 
has started a manufacturing company for his bronzes 
at Boston, and is now about to introduce this manu- 
facture into France. The articles exhibited by the 
Tucker Manufacturing Company are very handsome, 
and they are said to have a ready sale in France. 








Rosert’s Process or SuGAR ManuFracTurE.—We have 
before us another. sample of raw sugar, produced by Mr. F. V. 
Minchin, at Aska, in the East Indies, by Bobert’s diffusion process, 
described in our columns some time ago. - Mr. Minchin has 
now finished. his first trials, and informs us that the process 
has proved a complete success in every respect. We hope within 
a short time to be able to place before our readers a statement 
of such statistical figures as Mr. Minchin’s recent experience has 
brought to light. At present, we can. only say that the sample 
of “raw” sugar sent to us is a small quantity of perfectly clear 
transparent and colourless crystals, apparently requiring no 
further purification or refinement at all. Mr. Minchin is now 
on his way to Europe, intending to illustrate his process, and to 
show the results obtained by it, at the. Paris Exhibition. 

Street Piatres.—Although the steel-makers long ago sub- 
scribed readily and liberally to. the ‘steel commission” of the 
Institution of Civil Engineers, nothing appears to have come of 
their labours. In the mean time the steel-makers, recognising 
the vast present and future importance of the fullest knowledge of 
steel, are experimenting for themselves, in some cases engaging 
the services of professional gentlemen of well-known ability. Mr. 
Fairbairn is now carrying on an important series of tests of 
steel plates for the Barrow Hematite Steel Company, and the 
results will be duly published in our, columns. Messrs. Cam- 


mell’s, and Brown’s, and the Bolton Company’s experiments, 
made in order to supply specific information to the Admiralty, 
have been very extensive also. 








MINING ENGINEERING AND MODELS 
IN THE PARIS EXHIBITION.—I. 

THERE is ample material to be found in the Paris 
Exhibition especially to interest the mining engineer, 
particularly with reference to coal-mining. In this, 
as in civil-engineering subjects generally, the French 
collection is the most extensive, whilst England can 
scarcely be said to be represented at all, unless it be 
in her collections of mining produce. ‘The amount of 
information yet to be gleaned with regard to the proper 
working of coal mines especially, is so great, that no 
opportunity should be allowed to pass by unimproved 
for extending knowledge on the subject. The startling 
calamities that have so, comparatively, recently caused 
the deaths of hundreds of our fellow-creatures in one 
moment point only too plainly to our present imper- 
fect knowledge on the oe of coal-mining ; for it is 
not sufficient to say that, with proper care, no such 
accidents ongh‘ to occur ; but the possibility of their 
occurrence, so far as human means can avail, ought to 
be placed beyond the shadow of adoubt. For ‘such 
reasons, and in order to afford better means of com- 
paring our own with the several Continental systems 
of ventilation, &c., it is to be regretted that no such 
models or illustrations as have been furnished by other 
countries have been sent from England. 

A portion of the models referred to below have been 
sent to the Exhibition by the Ministry of Public 
Works, and others by the owners or representatives of 
the different collieries and mines ; these will be found 
in the machinery department, and mostly under the 
gallery. First. of all we noticed a model and section 
of the coal beds of Rive-de-Gier ; the model in relief 
shows, by various marks and colours, the regions where 
coal has as yet been found in that neighbourhood, 
the unexplored parts, and the situation of the different 
shafts. Near this model, on a table, will he found 
several portfolios containing plans, sections, and other 
ar 1 regarding coal mines in France, from the 

mperial School of Mines. The Blanzy Mining Com- 
pany (Soane et Loire) send a model of an engine- 
1ouse at one of their pits’ mouth, with cage and wind- 
ing apparatus complete, as well as screening-sheds and 
the system of tramways connected with that pit. 
Near this will be found a model of storage buildings, 
with arrangements for receiving and discharging coals, 
and’ other mineral and vegetable produce, on a plan 
designed by’ Mr. C. Courtin, showing how the ar- 
rangement’ has been carried: out at Demain. © The 
model, which is on a scale of one4wentieth, shows two 
store buildings, between which runs a line of rail, and 
on either side is a canal dock; in the centre is a large 
travelling crane, capable of reaching over to nearly the 
centre of each store, and underneath the stores of coal 
are passages leading from the tramway to the canal 
dock on either side, where, by means of a truck with 
portable rails extending over the dock’s side, the coal 
trucks can be run out over and emptied direct into 
barges lying alongside. 

M.Lemielle’s system of ventilating mines is illus- 
trated by @ model, on a scale of one-tenth, of his ap- 
paratus asérected at the Bayard pit, at Demain.' This 
consists. of a hexagonal iron drum, having a diameter 
of 16.feet, revolving on a shaft set. vertically, and 
eccentrieally with a cireular casing 24 feet in diameter. 
From “three alternate corners of this'drum fans pro- 
ject, these being attached to the drum itself with hinge 
joints’;“from the loose end of these fans two arms 
pass through slits in the side of the drum to an up- 
right bar in the centre of the casing, but eccentric with 
the drum, and placed'within the drum, and thus, as the 
drum is made to revolve, these arms always sweep the 
sides of the casing, sometimes extending straight out 
from the drum, and at others lying flat against its side ; 
their action, indeed, being almost precisely similar to 
that of feathering paddles of a steam-boat. There are 
two entrances into this casing, placed opposite to one an- 
other, and, as the drum revolves, the air is of course 
drawn out of the one passage, which is in communica- 
tion with the down-cast shatt, and is forced through 
the other into the mine. A model showing a section 
of the furnace and up-cast shaft in the mines of the 
Saint Vaast division of the Anzin Mining Company, 
and a full-sized cage and apparatus for raising and 
lowering coal-trollies up and down the shaft from the 
pit and on inclines. The apparatus for the latter pur- 
pose consists of a double line of rail, one within the 
other ; on the outer rails rests a truck with rails on 
its top transversely with the rails on which it runs, 
and so framed as to bring a coal-truck on an even 
bottom when resting on it. By this means the coals 
may be raised or lowered on very steep inclines with- 
out tilting the wagons, and they are, of course, carried 
sideways. Attached to one end of this moving truck 





is a cord, which, passing over a pulley at the top of 
the incline, is attached to a heavy weight running on 
wheels over the inner line of rails. When a loaded 
trolly is placed on the truck, the weight of it causes 
the truck to descend; but as soon as the coals are re- 
moved, or the full trolly replaced by an empty one, the 
balance-weight draws the truck up to the top of the 
incline again. Near this is some boring apparatus and 
drawings illustrative of shaft-sinking ; and there is one 
large boring-rod for holes 2.40 metres in diameter, 
which has been employed by the coal company of St. 
Avold and l’Hépital. This consists of a massive cast- 
iron jumper, in the shape of the letter T reversed, 
having six steel cutters at each end, the three outside 
cutters being 8 in. wide, the next two 6in., and the 
inner one also 6 in. wide, and all of them 84 in. high. 
With this is shown a gigantic pair of claws 2 ft. wide, 
and containing seven teeth in each claw, 17 in. long, 
capable of expanding to the full width of the shaft, for 
bringing up the débris of the cutter. Close to this, 
again, is a gigantic cast-iron ring, for lining pits as 
they are sunk, from the foundry of Aubrives (Ar- 
dennes). ‘This ring is 5 ft. broad, and, as near as we 
could judge—for we could not get to the top to measure 
it properly—15 ft. in diameter. It is cast all in one 
piece, with three rims projecting inwards ; the thick- 
ness of the ring itself and of the three rims is 1}in., 
and the projections of the rims from the ring 3 in. 
We next come to a model of a cage for drawing up the 
coal from the pits, fitted with a parachute, after the 
design of M. Jacquet, of Arras. At the trial with this 
lift the ascent from the pit was made at the rate of 
8 metres per second, and the descent at double that 
ace. 

. A very complete model of the machinery and build- 
ings atthe ‘mouth of the pits at Douchy-a-Lourches 
(Nord), with sections of shaft and interior of mine 
underneath, next claims attention. In this mine it 
would ear that the men ascend and descend by 
means of ladders, but the coals are raised in the usual 
manner by cage and hoist. In the mine is also shown 
a ventilator on Lemielle’s system, the principle of 
which. we have already described. At the pit’s mouth 
is a weighing-machine for coal-trucks, a steam-crane 
for hoisting coal into barges (which approach very near 
to the mine), and lodging-houses for the men, with a 
co-operative storeliouse attached. 

The company working the. mines of Bethune have 
sent. a very large collection of | models, &c., amongst 
which are to be found’several machines for raising coal 
by various methods up’ thé shaft; am apparatus for 
collecting gases from a mine, aud discharging them 
regularly and economically, upon a plan invented by 
M. le Brun Virloy, and which has been successfully at 
work for the last two years; a complete model of the 
mines of La Grande Combe, on a scale of yyx, show- 
ing all the surface of the country and the arrangement 
of the lower strata. And, finally, this company has 
sent to the Exhibition two volumes, containing nume- 
rous statistical details and plans regarding their mines, 
which afford, altogether, a most ‘valuable amount of 
information. 








Tue Parent Orrice.—The present yearly receipts for patent. 
stamp duties, forming the chief revenue of the Patent ‘Office, 
are about 114.0002, The expenses last year of printing speci~ 
fications, and lithographing the drawings accompanying them, :* 
were about 51,000/., and the other expenses'of the office, inehad- 
ing er heavy allowances to the law officers, &cij "amount to 
31,4107. 

Rattway_ Fares.—The 
foreign and English passenger fares. 
on the twelve principal railways of England, as given in the 
official returns for 1865, were as follows, rdinary trains :— 
First class, 2.11d. per mile; second cluss, 1.51d.; third class, 
0.92d. In France—first class, 1.73d. per mile; second class, 
1.30d.; third class, 0.95d. In Prussia—first class, 1.57.; 
second class, 1.17d.; third class, 0.80d.; fourth class, 0.40d. 
In Austria—first class, 1.87d.; second class, 1.41d.; third 
class, 0.94d. In Belgium—tirst class, 1.23d.; second class, 
0.93d.; third class, 0.62d. Return tickets are more generally 
issued in this country than abroad, and usually on more liberal 
terms, and that the regulations as regards passengers’ luggage 
are more liberal in this country than on the Continent, and, be- 
sides, the comparison should include the comfort afforded on 
English lines in the number of passengers in proportion to the 
number of carriages, as well as in the arrangements to save 
passengers from being subject to change of carriages at 
Junctions, a more rigid system prevailing on French and other 
continental lines, making the passengers subordinate to the 
convenience and economy of the railway companies. 

Tue American InoncLaps.—The Patrie says: “ We have 
reason to believe that Prussian agents have been despatched to 
New York with the view of purchasing the ironclad vessels built 
during the late war in the United States, but which since its 
conclusion have become in excess of the wants of that country. 
Among other vessels are mentioned the monitor Onondaga and 
the armoured frigate of 5900 tons, the Dunderberg. The state- 
ment contained in a private despatch that the latter vessel had 
been purchased by France is +rroneous.” 


Railway Commission compares 
The average single fares 
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APPARATUS FOR MANUFACTURE OF STEARINE, PARIS EXHIBITION, 
DESIGNED AND PATENTED BY M. LECN DROUX, ENGINEER, PARIS. 


Ar the present time stearine is manufactured by three pro- 
cesses: Ist, by saporification of the fatty matters with 13 or 
14 per cent. of lime, thus forming soaps—stearates, oleates, and 
margarates of lime—insoluble in water, whilst the glycerine set 


free is dissolved in the water; 2nd, by treatment with sulphuric | 


acid, followed by distillation. The neutral fatty matters, 


animal and vegetable, are saponified by the concentrated sul- | 


phurie acid, which combines with the glycerine, the glycerine 
thus carbonised remuining in suspension in the acid fats, and 
rendering necessary the secondary process of distillation, The 
combination of sulphuric acid and glycerine remains in the still 
as a tarry mass, whilst the acid fats are collected in the con- 
denser. The third process consists in the decomposition of the 


fatty matters by the combined influence of water, heat, and | 


pressure, a process which is termed aqueous saponification. 


The first of the processes above mentioned gives the best | 


products—white, inodorous, and dry to the touch—but it has 


the disadvantage of being expensive on account of the quantity of | 
sulphuric acid used for the decomposition of the calcareous soap, | 
and its transformation into free acid fats and sulphate of lime. | 
The second process also gives white products; but they are softer, | 
Candles, also, made from | 
stearine obtained by this second process, give out in burning an | 


and melt at a lower temperature. 


empyreumatic and somewhat disagreeable odour. The process 
is an economical one, however, as it produces a large proportion 


| of solid stearine; but the acid oil obtained by it is of less value 
| than that obtained by the process of saponification. 


The third 
process possesses the advantages of the first without the dis- 
advantages of the second. It is economical, and produces a 
white stearine, and, at the same time, an acid oil of good quality ; 
but there is the difficulty attending it that the treatment of the 
fatty matters subjected to it should be carried on in a vessel 
sufficiently strong to resist with safety an internal pressure of 
about 210 lb. per square inch. 

A vessel of this sind for containing the fatty matters whilst being 
treated under pressure cannot be constructed of iron, on account 
of that metal being rapidly attacked by the fatty acids, and it 
has therefore to be made of copper, a material, however, which 
is not so well adapted for resisting the pressure as iron, particu- 
larly at the temperature at which the process has to be carried 
on. A plain copper vessel for the purpose we have mentioned 
has therefore to be made of considerable thickness, and it is 
therefore costly as well as being liable to be injured by exposure 
to the naked fire; and to avoid these inconveniences, M. Leon 
Droux, of Paris, has designed and patented the arrangement of 
apparatus which we illustrate above, and which has already 





| fittings, 








been introduced in several large works. A full-size apparatus 
of this kind is also exhibited by M. Droux in Class 51, of the 
French section, of the Paris Exhibition. 

This apparatus consists of a large cylindrical copper vessel, 
AA, 2 ft. in diameter, into which the fatty matters to be deccm- 
posed are introduced by means of the funnel and cock, a. The 
copper cylinder is 3 in. in thickness, and is capable of resisting 
safely an internal pressure of 15 kilogrammes per square centi- 
metre, or about 213 Ib. per square inch; and it is enclosed for 
the greater part of its length in the outer iron cylinder, BB, 
which is .63in. thick, and is capable of resisting a similar 
pressure to the copper cylinder. The lower part of this iron 
cylinder, which contains water, is placed in a furnace, and the 
cylinder thus serves as a water-bath for the inner vessel, and as 
a boiler for producing the steam required for effecting the de- 
composition of the fatty matters. The pressure also being the 
same within the iron as within the copper cylinder, all the lower 
part of the latter is relieved from strain. The upper part of 
the copper vessel is, however, still exposed to the bursting strain, 
and we think that M. Droux might improve the apparatus by 
inclosing this upper part also in the iron casing, as might 
readily be done. . 

The steam generated in the iron cylinder, BB, is conducted 
through pipes r, V, p, the end, p, of the latter pipe being let down 
to the bottom of the copper vessel, A. After the boiling has 
been going on for six hours, during which the decomposition ot 
the fatty matters is effected by the combined influence of the 
water, heat, and pressure, the cock, r!, is closed, and the 
cock, r, opened, the closing of the former cock shutting off the 
supply of steam from the bottom of the copper vessel, and the 
opening of the latter cock admitting steam above the surface of 
the fatty matters under treatment. The plugs of the two cocks, 
rand r', are connected by toothed segments which gear with each 
other, so that the one cock is always closed when the other is 
opened, and, this being the case the communication between the 
interior of the copper vessel and its iron casing is never totally 
interrupted. For emptying the vessel, A, it is only necessary, 
when the cock, rt, is closed, and the cock, r, open, to open the 
cock, V!, when the pressure of the steam on the surface of the 
contained liquids drives them out through the pipe, p, V. 

The smaller iron cylinder, C, which is in communication with 
the cylinder, B, contains an additional supply of water, and it 
is into it that the feed water is introduced. It is fitted with a 
float for showing the water level, as well as with a safety-valve, S, 
and another safety-valve is fitted to the main cylinder, B. These 
valves, as well as the float, are subjected to action of the steam 
only, and are not exposed to the fatty matters. Altogether the 
apparatus is neatly arranged, and seems well adapted for its in- 
tended purpose. 








Paris Exuipition.—The total sum of 116,6507. voted for 
expenses connected with tne British Department of the Univer- 
sal Exhibition at Paris is thus epitomised in Class 4 of the Civil 
Service Estimates for the financial year 1867-68:—For internal 

16,100/.; for supplementary buildings and_ park, 
23,065/.; for ancient and modern art, 11,0502; 4 exhibitions 
by Government departments, 11,490/.; for management, which 
includes watching, cleaning, &c , 14,7552.; and house and office 
expenses of all kinds, 17,190/.; tor jurors, delegates, and re- 


| porters, 12,0002; for transport and return of objects, 82507. ; 


and for Royal Commission expenses, 2750/. The sum allowed 
for exhibition of objects by Government departments is divided 
thus:—For the War Office, 2087/.; for the navy, 2653/7; for the 
Trinity House, 37502; for the Treasury, 200/.; for the Post- 
office, 300/.; {and for the Science and Art department, 2500/. 
The allowance for jurors, &c., is distributed among 85 jurors, 
52 associate jurors, 18 delegates, and 85 reporters, at an average 
expense of 50/. each, some for services.extending from the 1st ot 
April to the 1st of July, and others to the end of the Exhibition. 

THe Norts-Eastern ENGrINe-privers.—Of the 1500 
men who struck upon the North-Eastern Railway, but twenty- 
five have been taken back. Many of the men are in great 
distress, being, in a measure, unfitted for any other employment. 
Six of the men who had been arrested for leaving without 
notice have been discharged at Leeds, the magistrate saying 
they had been victimised and led away by wicked and designing 
men. 

Tae CHALMERS TARGET IN FraNce.—Some experiments as 
to the strength of targets were, we hear, made on Monday last at 
Vincennes, when the 9 in. twelve-ton Armstrong gun failed to 
penetrate a 5jin. plate of soft iron backed on the Chalmers 
system. Half-a-dozen rounds were fired at twenty-five yards 
distance, and at the close of the experiments it was found that 
three of the shot were lying in front of the target, and three 
sticking in the backing. The full service charge of 43 1b. of 
powder was employed, and the steel shot had the ogival head 
recommended by Major Palliser. 

Tue Irish RarLways.—A meeting of Irish members of 
Parliament was held on Tuesday, at which it was resolved to 
recommend the Government to purchase the Irish railways on 
account of the State. The report of the railway commission is 
opposed to the purchase of railways by the State, and it remains 
to be seen whether the Government will act contrary to its con- 
clusions in respect of the Irish lines. 

NortH STAFFORDSHIRE RAILway.—In reply toa memorial 
for an increase of pay and a reduction of the hours of labour 
for the engine-drivers employed on this railway, the directors 
have conceded a reduction of the working hours of the day from 
twelve to ten hours, and payment for overtime at the rate of 
two hours as a quarter of a day, in addition to some minor con- 
cessions. The memorialists have accepted the decision of the 
directors as a satisfactory settlement of their claims. An advance 
in the wages of turners and shunters has also been granted. 

Tae Derpy.—The race, of a mile and a half, was run by 
Hermit in 2 m. 52 sec., or at the rate of 31.4 miles an hour. 
Last year the pace was faster, the distance having been done in 
2 m. 49 sec. 

Tae HoLtyHeapD STEAMERS.—Major Gavin has given notice 
of his intention to ask in the House of Commons if it is true 
that “the four steamers” of the City of Dublin Company are 
laid up. The company own a much ager number than four. 
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STONE CUTTING AND DRESSING MACHINERY.* 
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“ Coctilibus muris cinxisse Semiramis urbem.” 

Semiramis is said to haye surrounded the city with burnt-brick 
walls, 

Sucu was the defensive material for fortifications in the days 
of Semiramis; and the grand old temples and palaces of Nineveh, 
thinly coated. with richly sculptured slabs of limestone, or 
precious marbles over bricks (burnt or unburnt), stood forth 
with well-contrasted grandeur and apparent solidity. The 
Romans and the Lugdinenses of their day conjointly reversed 
the practice; and whilst the Roman general fortified the city 
with stone ramparts, the London citizens raised their habitations 
in fiery-red bricks. 

Stone is scarce, whilst clay is still abundant in the precincts 
of London; and sea-borne coal cheaply converts the subsoil into 
the most handy of building materials. Not only is stone scarce, 
and expensive in the rough block, but the finished and orna- 
mental working of it is most costly, and even a thin casing of 
stone adds from fifty to seventy-five per cent. to the architect’s 
estimate for a frontage alone. 

I trust this evening to introduce to my hearers some novelties 
in the machinery for cutting rock, and working stone for orna- 
mental purposes, which may encourage our architects and 
builders to adopt stone, instead of London brick and Roman 
cement, in their future elevations, and thus open up a prospect 
of a better architectural future for at least our western streets 
and mansions. 

Stone, of good building qualities and easily worked, is abun- 
dant in many parts of Great Britain; and the charges of carriage 
by canal, rail, and sea would not materially affect its use in the 
better class of buildings, if it could be worked more economically 
and sent up in a quite or nearly finished state from the quarry. 

A class of stone rarely or never seen, I believe, in London 
buildings, but much used in the best buildings in North Wales 
and some parts of England, the tertiary limestone, is very 
durable and cheap, aud takes an excellent face, almost approach- 
ing to a polish, under the new tool. Sandstones, Portland, 
Caen, and Bath stone are all much softer and mostly less dura- 
ble than limestone, but not more easily worked. 

Machinery, which has been so widely applied to other trades, 
has hitherto done but little for masonry, though in this remark I 
confine myself to masonry proper, not including sculpturing by 
machinery. Except by the sand-saw, and occasionally by the 
circular toothed saw, stone has hitherto been worked chiefly by 
hand. I wish here to remark that the harder stones, including 
the granites and granite-like rocks, cannot be operated upon 
by this machinery at all. This machinery, which I will now 

roceed to describe, depends chiefly for its efficacy on the pecu- 
fur forms of the cutting tools or movable teeth; firstly, in the 
application of them as attached to holders or sockets fixed in the 
edges of the blade, instead of the blade itself forming the cut- 
ting edge; and secondly, as applied to the circumference of 
cylinders for surfacing. The tools, or cutting-teeth, are, in 
consequence of their being movable in the sockets, easily re- 
placed as required without any reduction of the diameter of the 
blade, which so soon renders the circular saw, when applied to 
the cutting of stone or slate, useless. These movable tools or 
teeth are capable of application to machinery for a —_ of 
purposes; firstly, to the sawing of blocks and slabs of rock of 
considerable thickness, for building or other purposes; secondly, 
for facing the surface of squared-up stones in an ornamental 
manner ; thirdly, for tunnelling, for undercutting stone, slate, or 
coalin situ, where the rock lies more or less on the incline, and 
also for the vertical cutting of the living rock almost as readily 
as a haycutter cuts hay out of a stack. These movable tools, 
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held in movable sockets, are, as I have said, the distinctive 
features of this machinery, and they are exclusively the inven- 
of Mr. George Hunter (now of Maentwrog, North Wales). 

“ Hunter’s saws,” with the improvements which have rendered 
them so effective for many purposes, are becoming well known 
in the United Kingdom. They are extensively used in North 
Wales; and last autumn Mr. Hunter put up one at South 
Shields, for the Commissioners of the Tyne Navigation. The 
diameter of the blades in this saw is 7 ft., and it carries two 
blades on the axle. It is employed to cut the limestone of the 
neighbourhood for the harbour works. The performance of this 
saw gave such satisfaction that a second was speedily ordered, 
to carry two blades of 13 ft. diameter each. This gigantic ma- 
chine is now finished, and will be speedily at work upon the 
same limestone. Its depth of cut is over 5ft. As there is no 
reason why the 13 ft. saw should not work as easily as those of 
7 ft., the success of this machine will, I feel confident, attract 
the attention of engineers and contractors to the desirability of 
this means of squaring large stones for harbour and similar 
purposes, where size, economy, and time are always of leading 
importance, 

As it is known to many now present that my own name is 
united with Mr. Hunter's in several recent patents, I will 
observe that my share has chiefly consisted in extending the 
application of the movable tools and tool-holders (the real 
essence of his invention) to fresh and wider fields of usefulness, 
whilst the onus of adapting the machinery to each novel appli- 
cation, and in so doing producing an entirely new result, has 
fallen upon the inventive genius and mechanical skill of Mr. 
George Hunter. 

Fig. 1 represents the movable cutting tool, now most in use, 
fixed in its folder or socket. Itis a bolt made of the best rod 
steel; the head is forged into a cupped or trumpet form— 
turned, and then hardened. When in use it is simply slipped 
into its socket, which is also made of steel, and wedged tight by 
a piece of paper or a thin shaving of wood. When the edge is 
dulled or chipped the tool is turned in its socket so as to offer 
a fresh cutting margin; and, as it wears away chiefly on the 
advancing side, the tool will generally offer three, sometimes 
four, fresh surfaces before it is worn out. These tools, according 
to the circumference of the saw blade, are from 4 in. to 8in. 
long,.and the cutting head itself from }in. to 1}in. wide. The 
length of the bolt allows of the tool being softened, again set up, 
turned, and hardened, until it is too short for further use. 

The stems of the sockets are of the same thickness as the 
blades that receive them, and are slipped into grooved openings 
in the margin of the blades, to which they are fitted with accu- 
racy by machinery. As the blades revolve ‘slowly, the tools are 
usually replaced, or merely turned round in their sockets when 
necessary, without stopping the machine, and should thus be 
kept always in good cutting order. The cupping, shaping, and 
tempering of these tools require modification in each case, to 
adapt them to the texture of different kinds of stone. Limestone 
and sandstone, for example, cut away in large chips, whilst 
slate has to be scraped away, and the tool must be made to suit 
such case, 

The next tool (see Fig. 2) to which I will direct your atten- 
tion is formed by the double action of a punch. The first 
action cuts out a round disc from a plate of steel, like the punch- 
ing of a boiler plate; the second action converts the disc into a 
tool, precisely similar to the head of the bolt-like tool just de- 
scribed, only ready cupped and sharpened, with a boss behind, 
to fit into a corresponding groove in the back of its holder, and 
with a hollow in front for a nipping bolt, or pinching screw, to 
gripe it (see Fig. 3). These dises, so punched into the exact 
form required, only need tempering to be at once fit for-use. 


The holder of the disc-tool grasps it between (as it were) its 
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finger and thumb with perfect firmness, and as the cutting rim 
projects only very slightly beyond the holder, it offers very little 
leverage to the resistance of the stone, and never gets loose or 
displaced. Lither of these forms of tools may frequently be 
used for the same object, but each has its specific application 
as well. 

I must now introduce you to another form of tool (Fig. 4), 
equally simple in its character with the last, but peculiar in its 
adaptation to a distinct purpose. It is formed out of a sym- 
metrical, acute-angled trapezium, cut from a riband of steel, 
two or three sixténths of an inch thick, according to the rough- 
ness of the work it has to do. ‘To convert these slips of steel 
into the required form of tool, they are bent sharply on their 
middle, so as to bring the acute angles opposite to each other, 
but slightly turned out at their cutting angles. 

These .tools are cut from the ribands of steel without any 
waste, and if not left sufficiently sharp by the shears, a number 
of the flat slips are screwed up together in the vice, and 
sharpened by the file; they are then bent and hardened, and 
are fit for use. 

The socket for this form of tool is extremely, simple (Fig. 5) ; 
it is merely a hole into which the tool slips, and in which it is 
held by the spring of its own arms. ‘The chief use of this tool 
will be.the roughing down grindstones, and scarifying the rough 
surface of slate and stones, preparatory to the facing tool, and 
it is, perhaps, the best form of tool for under-cutting coal. 

In addition to those already described, there are flat, concave, 
and other formed tools, all adapted to the holders, for giving 
ornamental and apparently hand-tooled, surfaces to ashlers, 
quoins, sills, &c.; but as I shall have occasion presently to call 
further attention to them, wen speaking of ornamental mould- 
ings in machine-worked stone, I will not here dwell upon the 
subject. 

I now turn to the application of these simple, cheap, and 
effective weapons to various forms of machinery. 

First in order comes the “ Hunter’s saw.” 

The diagram attached (Fig. 6) is so clear that it almost tells 
its own tale; it is taken from the small hand model upon the 
table. In the mechanism of the machineitself there is but little 
novelty, and it may be worked by any suitable power. 

It consists of a table moving on Y grooves, or on friction 
pulleys, to which the stone to be cut is fixed by cramps, or, 
when very massive and rough, as at Newcastle, by chains, The 
table is fed forward by a self-acting screw, and advances upon 
the cutting-blades at a speed of from 3 to 6 in. per minute; the 
speed varying with the wotk to be done and the nature of the 
stone. ‘The cutting-blades, running from one to four in number, 
are fixed to collars, which traverse on an axle above the table, 
supported by uprights, and moved by a train of wheels in the 
usual manner. For adjusting the width, pinching screws in the 
collar of the cutters are slacked, and the blades are then pushed 
or worked by ratchet along the axle, and can thus be set 
apart to correspond with the width of any stone that the table 
can carry. 

In Fig. 6, as well as in the foregoing description, the saw-blades 
are represented as working above the table, but they are not 
necessarily or always so placed, except when the stone or slate 
to be cut into slabs or blocks is of variable widths, and the blades 
have to be moved on the axle to correspond therewith. When 
the blades are above the table the tools are made to cut up- 
wards from below, by which the working of the machine is eased, 
as each tool slides smoothly at first into the groove formed by 
the preceding tool, and then cuts boldly out at the top of the 
slab in its own new path. But, when the blades are carried on 
an axle below the table, the cut must be from above downwards. 
If these arrangements are reversed, the tools will,come aplomb 
on the stone with a jarring blow, and tend to drag it into the 
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cutter, when the result may be the crumpling of the blade, or 
the stripping off of the tools from their holders. 

Before leaving this machine I will state that, for cutting 
window-sills, door-posts, steps, coping-stones, and a host of 
other building materials, out of rough blocks of slate—which 
were formerly necessarily thrown away as useless, because there 
was no means of working them—we employ now three or four 
blades of 4 ft. diameter, all eutting at the same time upon the 
same axle. These blocks, frequently 12 to 16in. thick, and 
weighing several tons, are simultaneously reduced to five thick 
slices, and immediately split up into the required thicknesses 
for planing or tooling, as most suitable. An immense amount 
of paying work is thus turned out of rock formerly all thrown 
away, and still accumulating by thousands of tons yearly on 
some of the giant and wasteful rubbish heaps of the Welsh slate 
quarries. At quarries in which I have a considerable interest 
there are now three, and will shortly be seven, saw-tables of 
large dimensions in busy and productive work—converting 
everything of value into slates, slabs, or building materials. 

Under a recent improvement we use a succession of tables 
always advancing, on which the blocks are prepared before the 
saw is ready for them, which saves the time of running back the 
table, unloading, and preparing another block. Thus, so soon 
as the first cut is completed, the saw-blades are readjusted for 
the next block, the first table is bronght on, and at once passes 
forward under a crane, where the block is readjusted for the 
next cuts, or, when finished, removed to be split up for the 
planes, and the table is either sent forward to the next saw with 
a fresh load, or lifted by the ¢rane on to a line of rails parallel 
to the series of saws, and run back to commence its course 
again. 

The next application of the movable cutting tools which I will 
describe differs but little in principle from the last, but is pro- 
ductive of very different results. ‘he axle of the cutters is still 
above the table, but capable of being raised or lowered, as the 
cutting tools are in the ordinary engineer’s plane. Instead of 
two or more blades fixed on their sliding collars, carrying an 
array of cutting tools on their peripheries, as in the saw, the 
axle itself, or a removable cylinder slipped on, or bolted in halves 
to the axle, receives the tools. 

The object of the machine now under consideration is to give 
a finished surface to building or other stone of a more or less 
ornamental character; and breadth, not depth, has to be cut. 
The tools are fixed in holders, placed spirally round the axle or 
cylinder, so that a divided and regular pressure may come upon 
the face of the stone at intervals of two or three inches, always 
nearly uniform, but ever passing spirally from right to left. In 
the specimens of ashler shown, the tools furmed one spiral, each 
fourth tooth cutting at the same time, and six tools were enter- 
ing into the cut as other six were leaving. A double spiral, in 
which the tools followed each other more closely in their cut, 
would have given more uniformity of stram, but could hardly 
have produced a more perfect piece of work. ‘The fluting here 
produced may be varied without limit, or the margin work cut 
hy the fluting tool may be carried over the whole surface. By 
the introduction of a seoond cylinder, the beginning and end of 
each stone will receive a border across the stone corresponding 
to the long margin of whatever pattern it may be. For fluting 
or similar work the punched tools have a great advantage, 
whether of the dise or flat-faced form, as they are always of 
exactly the same diameter, and produce uniform work. The 
marginal tool may cut off a chamfer if required. 

Anything that parallel-working tools on a revolving axle can 
execute will be done readily by this machine, and on a larger 
cylinder tools of a different shape may work along the same line 
so as to vary a running figure by alternate markings. In fact, 
the outline of work thus produced seems unlimited, and orna- 
mental figures, that this machinery cannot complete, may yet 
be prepared by it in outline ready for the sculptor’s hand. Take 
the instance of a Gothic church window. ‘The perpendiculars 
would be easily cut out in any running pattern, on a straight 
moving table, by a series of tools corresponding in their forms to 
the required surface, These tools would be fixed on a cylinder 
cast more or less in reverse of the same outline; but the same 
lines round the arch would render it necessary that the table 
carrying the stone should travel along rails or grooves, bent 
accurately to the curvilinear line required for each particular 
arch. 

These hints will readily expand themselves in the mind of 
every practical man. Many figures more difficult than the 
above have already been considered, and the means of execution 
planned. 

Ihe roughing tool before described can be made to imitate 
the marks of a pickaxe in rustic stone work, with the usually 
chiselied work around it. 

The table for carrying the stones to be faced in continuous 
lines has hitherto been supposed to be the same as that used for 
sawing or planing ordinary slabs ; but when quoin or other stones 
of irregular dimensions and great size have to be treated, a dis- 
tinct table, with a skeleton cradle, either movable ‘or fixed, is 
necessary to receive the blocks, and offer the upper surface of 
the stone horizontally to the facing cylinder. The irregular- 
shaped block thus placed is fixed by pinching-screws or wedges, 
and the depth of cut is regulated by the lifting-tool gear as in a 
commen plune. 

Some of the patterns of flat tooling by these machines can be 
made to imitate chisel-work so closely as to be distinguishable 
alone by the finer finish given by the machine. The shortness 
and sharpness of the tool-cut are regulated by the diameter of 
the axle, the number of cutters, and the rate of feed. The finer 
kinds of limestones, including especially those of the Isle of 
Anglesea, receive almost a polish from the cutters. These 
machines will be of moderate weight, except when required for 
the facing of massive blocks, and a very small power works them, 
so that they could be sent about the country to prepare the 
stones for a building en the spot, where an equivalent comple- 
ment of masons could only be obtained by collecting them from 
great distances. 

I will now describe the machines for cutting stone, &c., out 
of the living rock in the quarry itself. The principle here is, I 
believe, new. The cutting tools, instead of being placed ina 
single row around the rim of a thin blade, are fixed in rows of 
twos and threes alternately across the margin of a wheel-like 





dise, so. as to clear away a wider space. The onter portion of 
this wheel-like disc isa ring of fine malleable cast-iron armed on 
the outside with tools, and carrying a cog-wheel within. Not 
to enter into small details of fittings, this cogged wheel is made 
to revolve on a broad metal plate as its axle. This broad plate 
is of great strength, and forms four-fifths of the diameter of 
the entire cutter, and can be firmly bolted to the machinery 
frame by any part of its surface nearest to the cogged wheel 
which carries the tools, and the latter so held is made to re- 
volve by a pinion around it. This arrangement allows 
eccentrically held cutters to peretrate the rock to a depth 
exceeding the semi-diameter of the disc. In the circular 
saw with a central axle, the blade can only penetrate to 
so much of its semi-diameter as is clear of the axle and 
collar, and great force would be required to hold such a 
cutter up to its work in the rock; but in the machine now 
before us, the cutter-wheel is buried in the cut up to the point at 
which it is held, and practically allows of a cutter of 3 ft. 4 in. 
diameter burying itself to the depth of 2 ft. 3in., and as the 
cutter cuts out at a chord smaller than the diameter, the ten- 
dency of the out-coming tools is to draw the cutter into the 
cut, instead of forcing it out. A machine of this kind, cut- 
ting horizontally, works with great freedom, and advances 
rapidly through slate rock upon which it is employed. But 
when,a cutting wheel on this principle is applied to make a 
vertical cut, a still smaller surface of the broad axle-plate is 
occupied by the holder, as it can in that position be grasped on 
both sides, and,the axle, carrying the pinion, can be passed 
through the wheel and supported upon double bearings. 

The machinery, including the cutter-wheel, for vertical 
cutting, is fixed on a carriage running upon rails, and worked 
by a wire rope. The cutter-wheel is gradually brought down 
from its travelling position by a worm and worm-wheel to press 
upon the rock till it buries itself up to the holder, when it is fed 
forward by a self-working screw, attached by chain and swivel 
tosome point in advance, or by winding directly upon a chain. 

A tolerable level having been first obtained on the face of the 
quarry, and a line of rails pinned down in the direction of the 
cut to be made across the greatest length, the machine com- 
mences its advance, leaving a deep groove behind it two or three 
inches wide and two, three, or four feet deep. A series of 
parallel cuts may afterwards be made, or two disc cutters on 
the same carriage frame may be advantageously used to make 
two cuts at atime. An opening at the commencement of the 
first cut end must then be got out by blasting or otherwise, but 
afterwards, ifthe rock has any sort of cleavage or layering, it 
may be wedged up from below. The rock from between the 
first two cuts being thus removed, the vertical cutter may readily 
be applied to cross-cut the longitudinal grooves into squared blocks 
to be removed by under wedging, or partial under cutting, when 
there is not a favourable cleavage. The principle of the 
“ under cutting” machine is precisely the same as that of the 
vertical cutter. The cutter plate, however, has to be held 
horizontally by one side only. The cutter lies under the frame 
that carries it, and is advanced into its ent by worm-screw and 
worm-wheel as already described. When buried up to its 
holder in the rock, the cutter traverses along a slide frame 
twelve feet long; at the end of the twelve feet the slide and its 
carriage frame are pushed forward on the wheels for another 
length, and there fixed so as to leave the cutter free in its 
previous cut; it again proceeds on its journey, fed forward by 
its self-feeding screw, and so on to the end of the opening. The 
photographs of this machine exhibit all the details of its con- 
struction, which cannot be popularly explained without illustra- 
tions. ‘The exposed parts of all these machines are very strong, 
and although shattered pieces of rock coming down upon the 
cutter-disc may momentarily impede its working, no injury to 
the machinery follows. The masses of stone cannot crush the 
dise, and the power employed in working the machine is not 
sufficient to break the wheel-work. 

There are other applications of these movable cutters which I 
would gladly have introduced to the attention of the society this 
evening, especially the coal-cutter, but the time allotted is too 
short for my venturing upon them on the present occasion, 
There are some photographs, however, which display the tor- 
midable character of the tunnelling machines. One form in- 
cludes in its construction two parallel borers, cutting two tunnels, 
each 5 ft. 4in. in diameter, side by side, and freeing two cores 
weighing more than two tons each at every cut. The slab of 
slate, still marked at its ends by the cutting tools, indicates the 
size of the pieces of slate that may be won by it. From one 
core, and that one the first ever cut by that machine, twenty- 
three slabs of more than one ton in weight were made, besides a 
considerable number of slates. It rate of progress in cutting is 
eight inches per hour, and the depth of cut allowed by the 
cutting blades is twenty-one inches forward. This machine has 
penetrated many yards into the solid slate bed, and is destined, 
I fully believe, to revolutionise the present system of quarrying 
that valuable material. 

Other photographs represent another form of the tunneller, 
which is now being erected in a quarry of the Ffestiniog Valley. 
It will cut a single tunnel Gft. 9 in. in diameter, and penetrate 
28in. at each cut. ‘Ihe principle explained in the ‘* under-cut- 
ting” machine is employed here, only the solid central holder, 
for the axle-plate, is here open in the centre as a ring, round 
which the cog- toothed cutter-ring revolves; and the latter, in- 
stead of carrying the movable tools on its periphery, in the same 
plane, carries three segment blades of steel, projecting forward, 
at the extremity of which a series of cutting tools are fixed, as 
in the saw-blades. The carriage of this machine is fixed in the 
tunnel immovably by bolt-screws, and the massive working 
parts gradually screw themselves forward as the cutters pene- 
trate the rock. The open passage is preserved through the 
centre of the ring-frame and ring-cutter, to the front of the work, 
even whilst the machine is in action; owing to this, the core, 
after cleaving up, is more readily removed than from the double 
tunnelling machine. ‘This machine will excavate more than five 
tons at a cut. 

A high authority in engineering has lately condemned this 
principle of “ planing” out a rim round a core as a mistake. 1 
hope before the end of this month to prove, by a second mar- 
vellous success with a second machine, that practice is better 





than theory. 





Five ft. to 6 ft. 9 in. will be no trifling advance in a second 
tunnelling machine; but a much larger diameter for mere 
tunnel-driving will only facilitate its working, as it will admit of 
more space for strength. At all events, this machine admits 
of the greatest facility for replacing the tools, if blunted or 
worn by encountering hard matter in the rock. The feeding 
screw is simply run back, and the tools are examined and 
replaced without removing the framework from its fixed 
position. Generally the tools retain their sharpness throughout 
the cut. It must be remembered that these machines were 
made expressly for slate-rock tunnelling, and have not yet been 
tried on sandstone or limestone rock for tunnelling purposes, 
which may offer fresh difficulties, only, I hope, to be mastered, 
and the usual means, perseverance and resolution, never fail us 
in this country. 

The following are the dimensions and weights of parts of the 
great circular saw with thirteen-foot blades, now being erected 
near Newcastle for the Tyne Navigation Commissioners, by Mr. 
George Hunter: shaft, 153 in. diameter; weight, 3 tons; 
driving-wheel, 3 tons; standards, 3 tons each; saw-blades with 
collars, 3 tons 2 ewt.; height above floor, 17 ft.; cut, 5 ft. 6 in. ; 
width of cut, 1 in.; speed of tools, 18 ft. per minute; feed cf 
table for cut, 3 in. forward per minute; width between standards 

ft. 








THE LATE MR. EDWARD HUMPHRYS. 


Mr. Humpurys died at Nice, on Monday week, after a com- 
paratively short illness, at the age of 57. Engines made 
by “ Humphrys of Deptford,” are working on every sea in the 
world, and the news of his early death will be received with as 
wide a sorrow. We will not say that he was the most lovable 
of men, but he had his kind side, as many of his friends, who 
knew him best, best knew. He was a lion in energy and will, 
and worked as but few men can. Indeed, he worked himself 
to death. He had put forth his best energies to make a com- 
plete success of the compound marine screw engine, and he 
made considerable headway. The present writer has had occa- 
sion to describe him, years ago, and in other pages, as “ Econo- 
miser General’ to the P. and O. Company; but, as they worked 
on, his economical engines broke down, and gave so much trouble 
that some of them had to be replaced by single engines, and all, 
or nearly all, are, we believe, doomed. That this want of suc- 
cess weighed him down, and hastened his death, none who knew 
his proud, resolute nature can doubt. 

Edward Humphrys was born in Bristol in 1810, and while 
with his brother, the late Francis Humphrys—one of the ablest 
marine engineers of his day—had much to do with those early 
ocean steamships, the Great Western, the Great Britain, &c., 
which gave such fame to his native city. He became manager, 
at an early age, of Messrs. Rennie’s works, here in London, 
and, when 37 years old, received the appointment of chief 
engineer of Woolwich Dockyard. He filled this post tor three 
years, then went for a short time with Nasmyth, of Patri- 
croft, and in 1852 started his well-known works at Deptford 
Pier. He was in high favour with the Admiralty, had all the 
work he could do, and good work he made of it. His screw- 
engines were as remarkable for their simplicity as for their 
short connecting-rods, and he settled upon 1} times the length 
of the stroke as a very good lengthof rod. Six years ago he took 
up most of the “ modern improvements” in marine enyineering ; 
but he kept clear, wisely perhaps, of high-pressure steam and 
high speed. He superheated, and he surface-condensed, and he 
expanded, and he managed to work down to 2} 1b. of coal per 
indicated horse power per hour. But the Movltan’s engines, 
once so famous, were taken out months ago, and the highly 
economical engines appear to be all in limbo—the limbo of 
failure, that one fatal word to the engineer. 

Mr. Humphrys drew his own plans, managed his own works, 
was always the first man in the factory in the morning and the 
last out at night, and he was wonderful for his economical 
“ dodges,” as engineers understand the term. The Deptford 
factory, run up of boiler iron, its capital steam traveller, the 
colossai shears on the wharf—the whole system of the work- 
shop, indeed, are evidences of an uncommon mind. Not long 
since he took the order for the great engines of the Monarch, 
120 in. cylinders and 44 ft. stroke, and worked upon them almost 
to the last. They would have been his greatest work, and it 
was hard that he could not live to see them completed. 

How the veterans fall—prematurely, too! Well, there are 
young men in plenty fitting themselves, let us hope, to take 
their places. May they have the high aims and the resolution 
and untiring energy of Edward Humphrys. If his life was 
not all success, his example was one of which English engineers 
may, nevertheless, be proud. 








InstITUTION OF CiviL Encrngers.—At the monthly ballot 
the following candidates were balloted for and duly elected: 
Messrs. John Daglish, George Baker Forster, Charles Hawksley, 
William Wilson Hulse, Thoinas Grainge Hurst, Robert Valentine 
John Knight, Dr. Manuel Buarque de Macedo, and Dr. Fran- 
cisco Pereira Passos, as Members; Messrs. Wilfrid Airy, Henry 
John Card Anderson, Imrie Bell, Isaac Lowthian Bell, Lieut. 
Edward James Castle, R.E., Messrs. James Timmins Chance, 
M.A., William Fothergill Cooke, Samuel Thomas Cooper, 
Charles Baxter Cousens, Henry Halford Coventry, William 
Grey Ferrar, John Parson, Josep Potts, Thomas Prosser, and 
Lieut. John Barnes Sparkes, as Associates. 

Sourn Yorksu1r“.—Upon the whole, the tendency of the 
iron trade in this district is considered to be more encouraging. 
The home trade is somewhat sluggish ; but orders on Continen- 
tal account have been given more freely in consequence of the 
settlement of the Luxembourg difficulty. The men are pretty 
well employed at the foundries, but there has been less activity 
in armour plates. 

Parts, Lyons, AND MEpITERRANEAN Ratiway.—This 
company made an extraordinary week’s work in the seven days 
ending May 6, having earned in that period 166,548/, with 
2194 miles in working. In the corresponding week of 1866, the 
receipts were 149,922/., acquired with 2017 miles worked. The 
chiet cause of the increase observable was, however, the move- 
ment which appears to have set in to the Paris Exhibition. 
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THE NEW PRIZE AT PARIS. 

Tue general programme of the Paris Exhibition 
contains a paragraph stating that a new kind of prize 
will be awarded “ to those persons, establishments, or 
communities who, by means of special arrangements 
or institutions, have improved the mutual good under- 
standing between all the different parties who co-ope- 
rate in the execution of work, and to all those who 
haye succeeded.in ameliorating the material, moral, or 
intellectual condition of the working population.” In 
other words, the imperial commission has offered a} 
prize for the best practical solution of that great! 
problem which now most, seriously, occupies many! 
thinking men jm,this country and elsewhere—viz. the’ 
problem of a just and equitable arrangement between, 
masters and men with regard to profits and wages., 
The results brought before the commission, and com- 


{ 


municated to the jury of this special department from/|; 


a very considerable number of industrial establish-| 
ments on the Continent, have proved very instructive, 
and have so far justified the commission in bringing! 
before the public a question which apparently is as yet, 
too far removed from a state of satisfactory settlement 
to permit of a useful discussion at an international 
congress of this kind. Motethan that, the facts drawn 
forth by this inquiry seem’ to show that this question, 
which in England has been allowed to adjust itself by 
purely accidental agencies, has been’ the subject of the 
most careful study and attention and of continued and 
persevering labour on the part’ of many manufacturers 
on the Continent ; that in many instances these efforts 
have had an unqualified and in some eases even a bril- 
liant success; and that, as a whole, the mutual rela- 
tions between masters and men are in a much more 
satisfactory state on the Continent, and their’ good 
understanding less likely to be disturbed in future, 
than is the case in this country. There are two prin- 
ciples clearly discernible in the past and present con- 
duct of those manufacturers who have been most suc- 
cessful in that direction—viz., the payment by piece- 
work or quantity produced, and the co-operation be- 
tween masters and men in the establishment of such 
providential institutions as are requisite to meet the 
accidental cases of difficulty and distress amongst a 
working population. Taking the example of Messrs. 
Schneider and Co., of Creusot, we find a mutual benefit 
society amongst their workmen, initiated and assisted 
hy M. Schneider; and the funds of this society are in 
the trust of the firm itself, which pays interest on the 
money, and manages the distribution of payments, ac- 
cording to the rules made by the workmen in concur- 
rence with the views of their employers. By these 
means two great benefits are secured to the working 
men. First, their funds are in safe hands, and under a 
much more economical administration than can be 
obtained by the services of any paid committee or exe- 
cutive ; and, in the sécond instance, there is no fear of 
any perversion of pu®pose, since the savings of the 
individual workman can never be appropriated to other 
J than that of mutual relief in case of illness 
or distress, and the claims to the benefits of this insti- 
tution cannot be declared void on account of disputes 
and quarrels which have nothing to do with the pur- 
poses of a benefit society. M. Krupp, at Essen, has 
gone a step further in this direction. His workmen 
pay a certain per-centage of their receipts towards the 
relief fund, and M. Krupp has undertaken to pay to- 
wards the same fund a sum equal to one-half of all the 
money paid in by his workmen. M. Krupp is thereby 
a member of this society, and at the general meetings, 
controlling the management of their common affairs, 
M. Krupp represents one-third of the votes, the other 
two-thirds being held by the workmen. ‘The benefit 
society in M. Krupp’s establishment provides a pension 
for those who have served a certain number of years, 
besides giving relief during illness and providing for 
widows and orphans of the workmen. Of the details 
of ‘management and the results obtained by some of 
the most successful establishments we shall speak 
hereafter ; at present we will pass over to another most 
important point in the position of industrial establish- 
ments on the Continent, viz. the education of work- 
men. In this respect manufacturers throughout France 
and Germany have made extraordinary efforts, the great 
establishments have created schools of their own for 
the children of their workmen, and some engineering 
works have erected special workshops wherein their 
apprentices may go through a course of combined 
theoretical and practical study before they enter 
into, the regular service of the works. It is not 
difficult to trace the benefits which the manufacturers 
have themselves derived from this originally purely 
philapthropie movement, The superior . education of 
workmen makes skilled labour abundant, d Hay 


prejudices against improved 





appliances, facilitates progress, and removes the in- 
ducements to ruinous disputes between employers and 
employed. To pass from, these general remarks to 
some of the most interesting cases brought before the 
jury of the Exhibition, we commence with ‘the state- 
ments made by Messrs. Schneider and Co. with regard 
to their works at Creusot, and substantiated by a set 
of statistical tables compiled from official records. 
Messrs. Schneider and Co. employ 9950 workmen at 
their works, and the total amount of wages paid by 
them er annum is nearly 400,0007. There have been 
ists drawn up from year to year showing the average 
amount of wages paid at Creusot to the workmen, and 
‘this. average has risen from 2.56 franes to 3.45 francs 
per day, between 1850 and 1866. This average must 
@ understood to be a general arithmetical mean of all 
wages carned by men and boys in all the different 
branches, and it gives no fair idea ot the present rela- 
‘tive price of skilled labour as compared with other 
countries. We therefore select from one of the tables 
given, by Messrs, Schneider and Co. the following 
figures representing the average of wages paid by 
‘thiem during the last year, viz.: miners, 3.33 frances 
Wugil { 4} aon & . ‘ 
per day; smiths, 3.83 francs; engineers, 3.40 franes ; 
colliers, 3.25 frances; blast furnace service, 2.95 francs. 
The franc is a little less than 10d., viz., 9.6d. The 
highest wages given to mechanics in the engineering 
workshops at Creusot are 8 francs per day; and in 
the forge, from 10 to 11 franes per day are the maxi- 
mum. earnings for a skilled workman—foremen and 
managers being of course excepted. The apprentices 
are paid between ? franes and 2 frances per day, and it 
is obvious, therefore, that those high earnings are 
quite exceptional instances, and the figure will not be 
very far above 5 francs for a, skilful ‘engineéer, .. The 
nunber of working hours per day is eleven in the work- 
shops and twelve in the mines, but. the latter includes 
some interruptions for meals. The foremen and clerks 
are the only employés paid by the day—all workmen 
being paid by piecework given to them under a con- 
tract, the prices being regulated by experience, the 
more skilful or more industrious workman getting a 
better return than those who are inferior in any way. 
The puddlers’ wages, for instance, occasionally differ 
as much as 3 or 4 franes per day, since they are paid 
by the quantity of work produced, account being taken 
of the greater or less economy in the use of materials. 
Wach puddler has the weight of coal and pig iron por- 
tioned out to him, and noted on a table accessible to 
all. The raw materials are placed to his debit, and 
his production set off against that to his eredit, each 
having a fixed and easily controlled rate. The balance 
of value between the raw materials consumed and the 
work produced forms the puddler’s earnings ; and it 
is practically impossible to raise any disputes on the 
point of wages, as the figures and results are con- 
stantly before the eyes of all workmen, and entered in 
their presence every day. By this arrangement it 
becomes the direct interest of each workman to be as 
economical as possible in the use of raw materials, to 
produce as great a quantity and as high a quality as 
possible, as each of these elements forms a factor in 
his total earnings. Although wages are considerably 
lower than those paid in the manufacturing dis- 
tricts in England, the population of Creusot appears to 
be in a very satisfactory position. Messrs, Schneider 
and Co, have furnished ‘a list, showing that 500 of 
their workmen have become proprietors of houses 
(which, in France, ineludes the freehold of the land 
built upon) within the last six years.. Nor are these 
houses of an inferior class. ‘They are mostly built 
according to a pattern first adopted by M. Schneider 
for model houses, of which a considerable number had 
been built before private enterprise and the accumu- 
lated savings of the working population made it pos- 
sible for the latter to beeome independent of such 
assistance. We find a table in the_ statistics of 
Creusot showing that the average number of inhabi- 
tants in one house containing six rooms is twelve ; that 
there is a floor space of about 45 square yards, on the 
average, occupied by each family of four persons ; and 
that there is an air space of 32 cubic yards-for each 
inhabitant in these houses. ; This, compared with 
working men’s lodgings*in large towns, is very favour- 
able, and accounts for the low rate of mortality in 
Creusot. One more very striking indication of the well- 
being of this industrial population, which we will 
quote from Measrs. Schneider’s report, is the small 
mortality, of children, and the rapid increase of the 
population, which is four times as quick as ‘that of 
France in general. 
The schools erected at Creusgt have 4000 pupils; 
the-boys.attend school from théit. seventh up to ther 
sixteenth year.; ‘The proportion of the inhabitants ¢ 





Greusotwho are unable to read. and. tolwrite is, willy 


9 per cent,, and there are many of the sons of workmen 
in Messrs. Schneider’s establishment who have passed 
the Government schools for engineering at Paris, and 
who now occupy superior positions as engineers at 
Creusot and elsewhere. We have referred to the pro- 
vident or benefit society established by M. Schneider 
for the workmen at Creusot; its funds are raised by a 
contribution of 2} per cent. of the wages of each person 
employed on the establishment. In case of illness, the 
expense of medical treatment is defrayed from this 
fund, and one-third of the usual wages is allowed to 
each workman during continued inability to work. 
These funds also serve for the payment of pensions to 
widows and orphans of workmen killed by accident at 
the works. The funds of the benefit society are well 
managed, and there is a balance carried to the reserve 
every year. The present expenditure is nearly 8000/. 
per annum; still there is an accumulated reserve 
capital of about 12,000/. in the hands of the firm, and 
"sere to the workmen’s provident society. There 
is, besides these, a savings’ bank at Creusot, or rather 
the workmen are permitted to deposit their savings 
with the firm. The amount deposited by about 500 
workmen in 1866 amounted to 10,000/. ‘The statistics 
furnished by Messrs. Schneider and Co. also show that 
the number of crimes amongst the inhabitants of Creusot 
is less than one-half of the average per-centage in 
France. The moral state of the population, however, 
is still more strikingly characterised by the fact that 
Creusot, with 23,000 inhabitants, has no justice of 
the peace, no lawyer, and no policeman. ‘There is 
hardly any other place in the world which presents a 
similar example of a large industrial population exist- 
ing together under conditions of material and moral 
welfare so fayourable as those of Creusot. 
' (To be continued.) 


HALL OF ARTS AND SCIENCES. 


Tut Queen laid the foundation stone of the Hall of Arts and 
Sciences in the Horticultural Gardens, South Kensington, on 
Monday last. ‘The purpose of the building is not so generally 
known, and we may state, therefore, that it is intended for 
congresses, both national and international, for purposes of science 
and art, performances of music, distribution of prizes by public 
bodies, conversazioni for the promotion of science and art, 
agricultural, horticultural, and industrial exhibitions, and dis- 
plays of pictures and sculpture. 

The building, which is to be erected by Messrs. Lucas 
Brothers, from the designs of Lieut. Col. Scott, R.E., assisted 
by Mr. G. 'Townrow, and from the ideas suggested by the late 
Captain Fowke, R.E., is to be elliptical in form, its major and 
minor axes being respectively 230 ft, and 180 ft. It is to be con- 
structed of red brick, with terra-cotta enrichments of a buff 
tint.’ The roof will be of wrought iron, covered with lead, with 
a large central skylight. The rooms, stairs, and all the partitions 
will be fireproof. Internally the main feature of the building is 
a spacious amphitheatre, with two tiers of boxes. The central 
space occupies an area 103 ft. long and 68 ft. in width. Above 
the upper tier of boxes is a corridor 20 ft. in width, which is in- 
tended to be'used for the exhibition of pictures, sculpture, and 
other objects of interest, or it can, if occasion requires, be 
adapted to the accommodation of an audience. There is also 
an upper corridor of equal width, and lighted from the top, 
which can be used for similar purposes. ‘The estimated cost of 
the building is 200,0002. It will be built under the direction of 
a provisional committee, of which the Prince of Wales is the 
chairman, and the mangaement of the hall will be vested in a 
governing body under the authority of a royal charter. The 
site of the Hall has been granted by the Commissioners for the 
Exhibition of 1831, and it forms a portion of the estate pur- 
chased with the surplus funds of the Great Exhibition. The 
funds for the erection of the Hall have b-en obtained by the sale 
of the boxes, the freehold of those on the first tier being 10002. 
and those on the second 500/. each. ‘The Hall will accommo- 
date 6000 persons, and of the seats provided 2000 have been 
disposed of. 











Tar Marquis or SALaManca’s Patnrines.—During the 
week of the visit of the Institution of Mechanical Engineers to 
Paris there wili be an important sale of the paintings of the well- 
known Marquis of Salamanca, railway contractor and senator ot 
Spain. . The sale will take place at his residence, No. 50, Rue 
de la Victoire, on the first Monday, ‘Tuesday, Wednesday, and 
Thursday of June. A private view will be given on Tuesday 
and Wednesday next, and a public view on the following Friday 
and Saturday. The collection numbers many of the best works 
of the ish, Italian, Flemish, and Dutch masters of the 16th 
and 17th, centuries. 

Wuiren att Cxius.—The annual general meeting of tho 
Whitehall Club will take place at the club-house on Monday, 
June 3rd, at 2p.m. Although not exclusively an engineer’s 
club, the Whitehall numbers many gentlemen of our profession. 

‘THe CUNARD AND INMAN Suips.—Mr. Maciver, of the 
Canard, und Mr. Inman, of the “ Inman” line of Transatlantic 
st have had a formidable newspaper correspondence, 
which’ is now published as a huge advertisement in the Times 
as to the Spéed of their respective steamers. Lach side can, of 
course, Stiow many splendid passages, but the yearly average is, 
as might be expected, against the Inman line. 

A“ FourGon.”—The Queen's train from Windsor to Bal- 
moral ‘ha@ a truck whereon to carry her “ fourgon,” if our 
readers know what that is. A fourgon is an army wagon, and 
fii ig’now applied, in this country, to covered road wagons 
* Juggage, and resembling Horniman’s tea-carts, or 
4 it that comparison will answer. In France the 








igiyen toa class of railway luggage-vans. 
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PUMPING ENGINE AT THE CINCINNATTI WATERWORKS. 
{DESIGNED BY MR. GEORGE SHIELDS, ENGINEER. 
(For Description, see opposite Page.) 
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GOODS LOCOMOTIVE FOR GRAND DUCHY OF BADEN RAILWAYS. 


CONSTRUCTED AT CARLSRUHE: MR. ANTON BROTZLER, ENGINEER. 
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THE locomotive, of which we give a side elevation above, is 
one of a set of goods engines made for the railways of the 
Grand Duchy of Baden. They are destined for working the 
heavy goods traffic on the line between Heidelberg and Wiirz- 
burg, which passes the mountain ranges of the Odenwald and 
the Spessart. This line has gradients of 1 in 80, and curves of 
100 metres or 328 ft. radius, and the service requires the trac- 
tion of trains of 220 tons load at a speed of 224 kilometres or 
14 miles per hour. 

The weight of the engine, when empty, is 29} tons, and in 
complete working trim, it weighs 35tons. The price of each 
engine, without tender, was 54,600 francs, or about 2184/7. The 
axles, tyres, piston-rods, connecting and coupling rods, and 
crank-pins are made of steel mostly from Krupp’s works. The 
boiler is of iron plates made at Albruck, in Baden. The boiler 
contains 203 iron tubes, having a total heating surface of 1298 
square feet ; the firebox is of copper, in. thick, the tube plate 
1in. The firebox has a heating surface of 82 square feet, making 
the total heating surface 1380 square feet. The diameter of the 
wheels is 4 ft., and the total length of wheel base 13 ft. 6 in. 
The load is distributed equally, or nearly so, on all the wheels. 
The cylinders are 18in. in diameter, and the stroke is 25in. 
The firebox stays are drilled through, as described in 
ENGINEERING a short time ago. An engine of the same con- 
struction at its first trial took a load of 220 tons up an in- 
cline of 1 in 80, and through the curves above named at a 
speed of 16 miles per hour; and similar engines have done the 
regular service on the lines for which they were constructed 
for upwards of three years with perfect regularity and great 
economy. 


STEAM-CULTIVATION. 

Tue long-expected reports of the Royal Agricultural Society’s 
committees on steam-cultivation are at last appearing in the 
society’s Journal. Mr. Howard Reed’s and Mr. J. A. Clarke’s 
reports are, as was to have been expected, circumstantial, and 
they are most favourable. Indeed, engineers can only wonder 
why so much evidence and so much time are required to estab- 
lish a fact which, for the last four years, they had considered as 
settled, viz., that steam-cultivation is much better and con- 
siderably cheaper than horse tillage. We need not go into all 
the cases reported upon: they all point to one conclusion, viz., 
that steam-ploughing goes deeper than horse-ploughing, gains 
better crops, costs less money, and enables a proportion of the 
horses otherwise required to be dispensed with. The greatest 
advantage is of course found upon heavy lands. Mr. Reed re- 
ports upon a heavy land farm in Essex, another in South Essex, 
to where letters from London are six days on the road (!), the 
Earl of Leicester’s Park Farm, the Duke of Mancheste’s farm 
at Kimbolton, several other “heavy land farms,” Mr. Ruston’s 
farm at Chatteris, Cambridgeshire; Mr. Battock’s farm at 
Hemingford, St. Ives; Mr. Palmer’s farms in Herts; Mr. 
Kersey Cooper’s, near Bury St. Edmunds; Mr. Wagstatff’s, at 
Stifford Clays, Essex, &c. &e., all which we mention merely to 
give arough notion of the breadth of observation upon which the 
report is made, 


Tue CLEVELAND Iron Trape.—Stocks of pig iron are 
stated to be in course of reduction in the Cleveland group. The 
foundries of the district are pretty well employed, as a good 
many orders for gas and water pipes, cast-iron plates, and rail- 
way chairs are in course of execution. Orders received from 
Kussia for rails are in course of execution; there is also a fair 
American and continental demand for rails. The engine and 
fitting shops are only moderately well employed. 

Leeps.—Messrs. Handyside and Co., of Derby, have con- 
tracted to supply a large iron roof for a winter garden at the 
New Infirmary in this town. The tool and machine trades of 
Leeds are somewhat slack; the locomotive builders have some 
orders on hand, but complain that there are no new order 
coming in. Several of the forges are on short time. - 
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PUMPING ENGINE AT CINCINNATTI. 

WE give, on the opposite page, an engraving of a direct-acting 
pumping engine recently completed at the Waterworks at Cincin- 
natti, U.S., trom the designs of Mr. George Shields, the engineer 
incharge.. This engine has a cylinder 100 in. in diameter, with 
12 ft. stroke, and it drives a double-acting pump 45 in. in dia- 
meter, the stroke being, of course, the same as that of the steam- 
cylinder. ‘The steam-cylinder is placed directly over the pump, 
at a considerable height above the latter, and there is no balance- 
beam, as is usual in the case of direct-acting or ‘ bull” engines. 
The air-pump is double acting, and is placed below the steam- 
cylinder: the air-pump, being worked direct from the steam- 
piston, is shown in theengraving. The condenser is situated on 
one side of the engine, at a short distance below the floor of the 
engine-room, and it is supported on beams built into the 
masonry. The valve-gear is of the Cornish kind. The engine- 
house is situated by the side of the river Ohio, and the suction- 
pipe is arranged as shown in the illustration, the gearing of the 
sluice near its mouth being worked by means of a pitch-chain 
leading to a hand-wheel in the engine-house, as shown. 
Both the suction and delivery pipes are provided with air- 
vessels, that belonging to the latter being of large size. The 
extreme rise and fall of the Ohio river at the part where 
the pump is situated is 60 ft., and the maximum lift against 
which the pump has to work is 170 ft. ‘The engine is worked 
with very littie expansion, and its pumping capacity is 800,000 
gallons per hour. At present the engine is supplied with steam 
by a set of old boilers, which are not fully capable of doing the 
work ; but this state of affairs will, no doubt, be altered. This 
pumping-engine at Cincinnati is, we believe, the largest yet 
erected in America. 


THE NORTHUMBERLAND. 

Tus noble ship has done splendidly upon her light-draught 
trial in Plymouth sound, and her engines, by Messrs. John Penn 
and Son, have worked up to the highest indicated horse power 
ever attained by one pair of engines of any construction. The 
Northumberland is exactly 400 tt. long between perpendiculars, 
59 tt. beam, and registers 6621 tons. On her trial she drew 
23 ft. forward and 24 ft. 1 in. aft. We will give a few parti- 
culars of her machinery. A pair of 112 in. cylinders with 41 in. 
trunks, giving an effective area equal to 104}in. cylinders; 
4ft.4in. stroke. Ten boilers with 40 furnaces, each - firegrate 
3ft. Lin. by 7 ft. 9in., giving 956 square feet of firegrate. 
Total number of brass tubes, 4800, each 2} in. in diameter and 
ft. 8in. long. The screw propeller, 23 ft. 9in. in diameter, 
has a mean pi'ch of 23 ft. 41n. Ts “length” is 234 in. 

On the trial 26.4)b. steam was carried, and the engines 
worked, with all the boilers on, at a mean speed of 614 revolu- 
tions, or 5293 ft. of piston per minute. What we may call the dead 
rate of the Screw, without slip, was almost exactly 14 knots 
through the water, yet the negative slip was such that the ship 
actually went 15.459 knots! Even under half boiler power the 
ship went 13.079 knots. ‘The engines indicated the enormous 
power of 7241.63 horses. This is the greatest result ever ob- 
tained from one pair of engines. 





A Home Turust.—Mr. Neate has given notice of his inten- 
tion to ask the Home Secretary ‘if he is prepared to include in 
the Royal Commission for inquiry into Trades Unions an inquiry 
into the combinations existing in the legal and medical. profes- 
sions to maintain fees.” Mr. Neate could say nothing of the 
engineers under this head, there being no combination among 
them for maintaining fees. 

Tue Merroro.is.—The metropolis covers an area of 122 
square miles, in Middlesex, Surrey, Kent, and Essex. The 
Metropolis Local Management Commission recommends that. it 
should be formed into a single county of itself, to be divided into 
districts and wards, with a common council for each district. 
A single police force is recommended for the whole. 





THE VENTILATION OF THE PARIS 
EXHIBITION. 

Tu arrangements adopted for ensuring the efficient 
ventilation of a large building are always to some ex- 
tent matters of engineering interest, and this is more 

articularly the case when, as in the instance of the 
Pasia Exhibition, they embrace many points of novelty. 
The system of ventilation which has been adopted for 
the Paris Exhibition is that which has been worked out 
during the past two years by M. Piarron de Mondesir, 
M. Lehaitre, and M. Jullienne, and its principal feature 
consists in the use of jets of compressed air for carry- 
ing in by induction the requisite supply of fresh air 
to the various departments of the building. The ar- 
rangements by which the system is carried out are as 
follows: Around the whole of the exterior of the 
Exhibition. building is carried a large subterranean 
gallery, divided by rows of pillars into three annular 
shafts or galleries, each. about 9 ft. 10in. in width. 
A partition wall completely’ divides the two inner 
teins from the outer one, these two inner galleries 
serving as cellars for the various restaurants by 
which the Exhibition building is surrounded, whilst 
the third or outer gallery is left available for ventilat- 
ing purposes. This outer annular gallery communi- 
cates with the external air by means of sixteen shafts, 
each 9 ft. 10 in. in diameter, these shafts being 
disposed almost symmetrically around the building, 
and having their openings distant about 66 ft. from the 
external covered way. 

In order to enable the air to be conducted from the 
annular gallery to the interior of the palace, M, 
Krantz, the director of works, during the erection of 
the building, constructed sixteen radial subterranean 
shafts, corresponding with the sixteen radial avenues 
which lead from the central courts of the Exhibition 
to the exterior. The shafts are not placed directly 
under the avenues, but a little to one side of them, 
as, owing to the shafts being merely formed of béton 
Coignet, aud their arched rods being less than 6 in. 
thick at the crown, it was considered that they would 
not be strong enough to stand the transport of heav 
loads over them. The ventilating galleries are ah 
situated to the right of the corresponding avenue, 
looking towards the central court. Each radial sub- 
terranean gallery extends under the palace for a length 
of 394ft., or from the annular subterranean gallery 
nearly to the centre. 

All those of our readers who have visited the Paris 
Exhibition, or who have inspected plans of it, must 
have noticed that it is provided with three main an- 
nular avenues of communication, between the ma- 
chinery gallery and the central court. Under each of 
these annular avenues have been constructed ventilat- 
ing shafts, or conduits, communicating with the six- 
teen radial shafts already mentioned, the shafts under 
the annular avenues not being, however, continuous, 
but being formed in sections extending from one radial 
shaft to the next, and each section bemg in communi- 





cation with one radial shaft only. The subterranean 





~ 


shafts in eac the building thus consist of 
a radial shaft with three circular branches leading from 
one side of it, and each section of the bailding can 
thus have its supply of air regulated independently of 
that of the others. The air is admitted intothe build- 
ing from the circular branch shafts through wooden 
gratings placed at intervals in the floorg yy 

We will now describe the arrangements by which 
the external air is forced into the building, fhrough the 
subterranean shafts and wooden gtatings above 
mentioned. This induction of the external air 
effected by placing in each radial subterranean 
gallery, almost under the external wall of the building, 
a jet or nozzle supplied with compressed air, this air 
as it escapes acting like the steam issuing from a blast 
pipe, and carrying in along the radial gallery a 
quantity of air with it by induction. The’ sixteen jets 
are formed by their connecting pipes into four groups, 
and these groups are supplied with compressed air by 
the four sets of air-compressing machinery which 
we shall describe presently. ‘he diameters of the 
pipes leading from the air-compressing machinery to 
the jets vary from 0.6 metres to 0.3, metres, ot ftom 
about 2 ft. to 1 ft., these comparatively large diameters 
being adopted in order to prevent loss of, pressure by 
friction. With the diameters above stated this loss of 
pressure is said to average only about from + in: 
to l4in. of water between the compressing machinery 
and the jets. 

Each jet pipe has a flatend having formed in it four 
sector-shaped openings disposed symmetrically around 
the centre. These openings when completely un- 
covered have an united area of 130 square centimetres, 
or about 2015 square inches ; but this area‘can be re- 
duced by means of a kind of dise or “ butterfly” valve, 
by turning which the openings can be partially or 
wholly closed. This arrangement of the jets was 
designed by M. Fouquet, of MM. Gouin and Co.’s, 
and each regulating valve is furnished with a dial 
plate, on which the amount of opening given is indi- 
vated by a pointer. 

The engines for furnishing the necessary supply of 
compressed air are four in number, and they have a 
total power of 105 horses nominal. Leaving the 
bridge of Jéna, and turning to the left, the first of 
these engines met with is a 15-horse condensing port- 
able engine, constructed by Messrs. Farcot and Sons, 
this engine driving two double ventilating-fans, con- 
structed by Messrs. Perrigault and Co., of Rennes. 
Each of these double ventilating-fans consists of two 
ordinary fans placed side by side, the blades of the two 
fans bemg fixed on one spindle. The air, after being 
acted upon by the first set of blades, is conducted by 
a spiral passage to the second casing, where it is acted 
upon by the second set of blades, which deliver it into 
the pipe leading to the air-jets. The air is by this 
means supplied to the jets at a pressure of from 29} to 
314 in. of water. Messrs. Farcot’s portable engine we 
have already criticised in this journal, so that it will be 
unnecessary that we should say more of it here. ‘The 
two ventilating-fans driven by it supply air to two jets, 
and ventilate sections 3 and 4 of the building. 

The second set of air-compressing apparatus is 
situated in the Belgian boiler-house. This apparatus 
consists of a gas-exhauster, having three cylinders, 
each 2 ft. 74 in. in diameter, with a stroke of 2 ft. 3} in., 
driven by a single steam-cylinder. It has been con- 
structed and erected by M. Gargan, of Paris, and its 
arrangement, which is very good, is the same as that 
of the gas-exhausters made by the same engineer for 
the Paris Gasworks at La Villette. The three ex- 
hausting or compressing cylinders are placed horizon- 
tally side by side, and their pistons are worked by 
connecting-rods coupled to eranks on a crank-shaft, 
placed in front of them. The single steam-eylinder is 
also placed horizontally, and it is situated directly 
opposite the central blowing-cylinder, its connecting- 
rod being coupled to the same crank as the connect- 
ing-rod of the latter. The crank-shaft is provided 
with two fly-wheels, the crank-bosses of these wheels 
carrying the overhung-crank pins, from which the two 

The workmanship 
of this blowing apparatus is very good. Its power is 
rated at 25 horse power nominal, and its steam- 
cylinder is supplied with steam from a pair of double- 
flued Cornish boilers, constructed by Petry, of Liége, 
and situated in the same annexe. It supplies com- 
pressed air to four jets, and ventilates sections 5, 6, 7, 
and 8 of the palace. 

The third set of blowing machinery consists of a 
horizontal condensing engine constructed by Messrs. 
Farcot and Sons ; this engine, which is situated in the 
machinery gallery in the department allotted to the 
Southern States of Germany, driving two large double 
ventilating-fans by M. Perrigault. These fans are 
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outer blowing-pistons are worked. 
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stated to take about 25 horse power to drive them, and 
they supply air to four jets, ventilating sections 9, 10, 
11, and 12 of the Exhibition. 

The fourth set of air-compressing machinery is that 
erected by MM. Gauthier and Phillipon, which is 
situated in an open-sided annexe built in the park, 
opposite the English section of the Exhibition. It 
consists of a semi-portable engine of 40 horse power 
nominal, its single steam cylinder being fixed to a 
hollow bed-plate placed on the top of the boiler. The 
blowing cylinders are two in number, and are each 
3 ft. 114 in. in diameter, with a stroke of 2 ft. 7}in.; 
their pistons are driven by connecting rods leading 
to a crank-shaft, this shaft being in its turn driven by 
a belt from the crank-shaft of the engine. The valves 
of the blowing eylinders are slide valves worked, 
through the intervention of rocking levers, by eccen- 
trics on the etank-shaft. This fourth set of blowing 
apparatus, which is altogether a very rough job, sup- 
oles air to six jets, and ventilates sections 13, 14, 15, 
16, 1, and 2 of the Exhibition building. The arrange- 
ment, of the four sets of air-compressing apparatus 
which we have described was carried out under the 
direction of M. Cheysson. 

In making the ventilating arrangements, it was esti- 
mated that 105 horse power would be necessary to 
obtain in the radial galleries a flow of air at the rate of 
2 metres or 6 ft. 62in., per second, this rate of flow 
corresponding to the supply to the building of 700,000 
cubic metres, or about 24,724,000 cubie feet, per hour. 
As the power required for supplying the air varies’ as 
the square of the speed at whigh the air is forced in, a 
force of about 26 horses would be sufficient to supply 
to the building 350,000 cubic metres, or about 
12,362,000 cubic feet, per hour. If it was merely 
required to replace the vitiated air in the building, this 
last mentioned supply would be more than sufficient ; 
but it is intended that a large quantity of air should be 
forced in in order to keep the building cool, and it is 


: : , | 
for this reason that the large motive power has been | 


provided. 
The sixteen openings through which the external air 
is admitted to the main annular subterranean gallery 


are each situated midway between two of the radial | 
shafts, and the current of air entering through each is | 
thus divided, and flows right and left to the two radial | 


passages to which the opening is adjacent. As the 
annular gallery has sensibly the same sectional area as 
the radial shafts, namely, 6 square metres, the air in 
this annular gallery thus flows in it at only half the 
speed at which it has to travel through the radial shafts ; 
but owing to there being a reduction of area of the pas- 
sages at the points of junction, it is found that the 
supply of external air is somewhat checked, and a 
number of auxilliary openings covered with gratings 


have fbeen ‘formed for fits admission into the radial | 


shafts in the floor of the covered way by which the 
Exhibition is surrounded. 

The escape of the vitiated air from the Exhibition 
is allowed to take place through venetians in the roof, 
no special arrangement being made for its withdrawal. 
The cost of ventilating the building by the system 
which we have described has been stated by M. 
Piarron de Mondesir, in a paper read by him before the 
Société des Ingénieurs Civils of France, to be about 
0.1 frane per 1000 cubic métres, or 353,165 cubic feet 
of air supplied. We shall, on a future occasion, 
describe some experiments that have been made to test 
the efficiency of this system of ventilating buildings by 
the aid of jets of compressed air. 


THE ATLANTIC TELEGRAPH. 


But for there being two cables, we should now be without | 


American telegraphic news for three or four weeks. An ice- 
berg grounded within a mile and a half of the Newfoundland 
coast, in 16 fathoms of water, cutting the cable of 1866, and the 
recovered cable of 1865 is now doing all the work, carrying from 
70 to 100 messages daily, and earning in the same time a good 
thousand pounds. ‘Tie fault, it is said, has been “ placed,” with- 
in half a mile, all the way from Valentia, but we have no report 
of testing for the fault from Heart’s Content. However, no 
doubt is expressed by the best-informed telegraph engineers 
with whom we have conversed, that the interruption will be 
speedily made good. It is not unlikely that the icebergs which 
float southward along the American coast will occasionally cut 
one or even both cables, and the company may yet find it neces- 
sary to provide and maintain a steamer of moderate tonnage, at 


Newfoundland, to repear such breakages as may be thus | 


oecasioned, and which will always be in shallow water. 

Sream Firre-ENGines.—When we alluded, in an article in 
our last number, to the top-héaviness of Messrs. Merryweather's 
steam-fire engines, we remarked that it was only just to say 
that none of them had yet upset in turning corners. On Friday 
evening, however, one of them overturned, in going to a fire on 
the south side of the river. 
damage done was in breaking one poor fellow’s leg, short off, 
below the knee, doubling the foot and ankle back over the calf. 
The surgeons got the bones together again, and Say they will 
knit. This is the first accident of the kind. 


It is wonderful that the worst | 


| THE PARIS EXHIBITION. 
| ExpLorations rm tHE Main Buitpine.—No. III. 
| Our last exploration terminated with France, and 
'the department adjoining it is Belgium. Starting, 
then, from the Rue des Pays-Bas, in the outer or ma- 
chinery zone, the first object we encounter is a cast- 
iron rifled cannon, by A. Frederix, and several pointed 
eylindrical shot, in all of which there is nothing re- 
quiring notice, The Société Anonyme de Chatelineau, 
| near, Charleroi, exhibits a pair of high-pressure winding 
| 'thgines of 200 horse power for drawing the coal from 
| pits by ropés. The“ eylinders ‘are inverted, and each 
; Stands onthe top of ‘a tall conical frame of cast iron. 
|The piston-rod moyes in guides, and the connecting- 
rod of each engine proceeds from the cross-head to 
| tarn the crank beneath. The cranks, which are set at 
lright angles, are fixed upon the ends of a shaft ex- 
tending from one engine to the other, and on this shaft 
‘the winding-pulleys are fixed. The valves are worked 
by link motions, each of which is governed by a double 
eccentric of the usual kind, and the throttle-valve is a 
| spindle-valve, which may be shut down tight; and thus 
| prevent the engine from moving. In connexion with 
| the engine is some small gearing, which gives motion 
to an apparatus by P. J. Gouteaux, of Gilly, near 
| Charleroi, in which, by the progressive movement of 
| two horizontal screws, the steam is shut off and the 
}engine stopped when the requisite number of revolu- 
| tions have been pores by the winding-pulleys to 
| raise the tub or basket to its proper elevation. This 


is a straggling engine, and the castings are rough. 

J. F. Cail, Hulot, and Co. exhibit three vertical 
sugar-boilers. and a horizontal vacuum-pump, worked 
vy a 10 horse high-pressure engine. 


I 
f 


The ws ila 
1e waste steam 
rom the engime enters a copper worm winding in the 
bottom of the first boiler, which first receives the sac- 
charine liquor required to be evaporated, and where 
the same goodness of vacuum is not necessary that is 
required when boiling a more concentrated solution, 
| which is very liable to carbonisation. The boiler 
inearest the engine has the least perfect vacuum, and 
that furthest from the engine the most perfect; and 
when the. liquor has been sufficiently concentrated in 
the first boiler, it is transferred to the second, which is 
easily done by opening a valve, when the liquor is 
sucked out by the stronger vacuum obtaining in the 
second boiler. The steam raised from the liquor in 
the first boiler is conducted into the second to boil the 
liquor there; and in like manner the steam raised from 
the second boiler gocs to boil the liquor in the third, 
all of which becomes practicable by reason of the dif- 
ference of vacuum cdaktin in the several vessels. 
By this arrangement for boiling sugar carbonisation 
will be diminished, and waste of sugar from boiling 
over—-as it sometimes does into the swan necks of the 
vacuum-pans usual in England—will be prevented, 
; while at the same time any spirit or other valuable 
liquid distilled over from the sugar will be saved. 
Horizontal vacuum-pumps will not produce so good a 
vacuum as vertical pumps. if there are large vacant 
spaces above the valves at. each end, as those spaces 
will be filled with water, which will absorb the air 
when the piston is sent in one direction, and let it out 
again when the piston is sent in the other. direction. 
The air, consequently, in such an apparatus will not be 
expelled, and the vacuum will not be good. But this 
fault: may be remedied by reducing the vacant spaces 
at the ends of the pump to a minimum, as will be done 
by causing the piston of the pump to travel to the very 
end of the chamber, so as to express all the water out 
at every stroke. The vacuum-pump in this engine is 
worked by a continuation of the piston-rod. The crank 
is solid, and the shaft carries a flywheel-pulley at each 
end. The governor, which stands in a frame above 
the guides, is driven by two short shafts and six bevel 
wheels, without any strap. The balls are flattened so 
as better to cleave the air. There are four liquor- 
pumps in connexion with this apparatus, driven by. 
eccentrics set on a horizontal shaft lying on an en 
tablature properly supported, the pumps being set 
vertically beneath the shaft. 

The house of F. Dorzée, of Boussu, near Mons, in 
Belgium, Alfred Andry engineer, exhibits an excellent 
pair of winding-engines tor coal-pits, with iuverted 
| cylinders standing on well-formed cast-iron frames, 
and with wrought-iron connecting-rods working down 
to wrought-iron cranks fixed on the ends of a wrought- 
iron shaft rotating beneath, and which shaft carries the 
winding-drums. ‘This is one of the best examples of 
steam-engines in the whole Exhibition. ‘There is no 
straining after novelties in these engines, and no rattle- 
traps. But the design is simple and good, the propor- 
tions properly adjusted to give strength and durebihty, 
the castings sound and smooth, and the workmanship 
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throughout of excellent quality. The engines are high- 
pressure engines of 200 horse power. ‘The valves are 
slide-valves, worked by link motions, both of which 
are connected to one handle, which is under the control 
of the attendant, as in locomotives, and by shifting 
this handle the engine is started, stopped, or reversed. 
There is a train of small gearing deriving its motion 
from the shaft, which, when the proper number of re- 
volutions of the engine have been performed to bring 
the bucket to the mouth of the mine, rings a bell by 
means of projecting pins, so as to warn the attendant 
that the winding has been carried far enough; and 
there is a separate small cylinder, which, by means of 
a cross-head and side-rods connected with levers be- 
neath, acts upon a great friction-brake on the winding- 
drum, so as to hold the engine fixed when desired, even 
if some steam should through leakage or otherwise gain 
admission to the cylinders when the engine:is standing. 
Every part of these engines shows superior presiding 
skill, faithful construction, and the determination to 
produce a machine which shall not go wrong or break 
down. All the parts are, consequently, made of un- 
usual strength. But all the parts are well propor- 
tioned to one another, so that while there is strength, 
it is judicious strength, without clumsiness. We do 
not know whether this engine is destined to receive a 
medal or not, but certainly there is no engine in the 
whole Exhibition which better deserves one. 

The next engine we come to is a great. blowing- 
engine, by Messrs. Cockerell, of Seraing, which towers 
over nearly everything in the building in point of alti- 
tude, but in point of merit is of much lower stature. 
This is a vertical double-cylinder engine, and a piston- 
rod from each cylinder engages a great plate-iron cross- 
head moving vertically in guides. The Arenal sind 
which is inverted, and stands on four very tall pillars, 
is worked by a piston-rod proceeding upwards from the 
centre of the crosshead, while the piston-rods of the 
two steam-cylinders engage the crosshead at, points be- 
tween the middle and the ends. . From each end of the 
crosshead a side rod proceeds to a crank, beneath 
which it turns round in the manner of a counecting rod, 
and these cranks are connected by a shaft carrying a 
fly-wheel on each side of the engine. The air-pump is 
wrought from the crosshead by great plate-iron levers, 
to which they are connected by links. ‘This is an 
uncouth and straggling engine. The workmanship ap- 
pears good, and we see no reason to doubt that the 
engine will work satisfactorily. But it is an enormous 
machine relatively with the work done or power 
exerted, and a higher measure of skill would have sug- 
gested more compact arrangements. 

We now come to two engines exhibited by Prosper 
Vandenkerchom, of Gand, one a double-cylinder hori- 
zontal condensing-engine, with the pistons moving in 
opposite directions, and the other a single-cylinder 
horizontal condensing-engine, with variable expansion 
gear. Both of these engines are very well finished, and 
they both exhibit certain structural peculiarities which 
challenge attention. In the double-cylinder engine the 
cylinders lie horizontally side by side, with a simple 
sluice-valve between them. The connecting-rod of the 
large cylinder joins a common crank on the fly-wheel 
shaft, and the connecting-rod of the small cylinder 
joins a solid crank lying in the same line as the fly- 
wheel shaft, and forming, in fact, a continuation of it. 
This solid crank is joined to the main crank by a pro- 
jecting arm or crank at one end of its axis, the con- 
nexion being made by a short drag-link, while another 
shorter arm on the opposite side of the frame, by which 
the solid crank is supported, works the air-pump, 
which stands vertically beneath. Both cylinders have 
steam-jackets, and are carefully lagged. The steam is 
admitted to the small cylinder through double-beat 
valves at the side of the cylinder, wrought by twisted 





cams from a small shaft beneath, driven by gearing ; 
and the rate of expansion is varied by sliding the shaft 
on end, whereby a different part of the cam comes op- 
posite to the lifter. In most double-cylinder engines 
the steam has to pass through a pipe or channel from 
the top of one cylinder to the bottom of the other, 
since the pistons travel simultaneously in the same 
direction. But here, as the pistons travel in opposite 
directions, the steam is enabled to make'a short cut 
past the sluice-valve from the bottom of one cylinder to 
the bottom of the other. ‘There can be no doubt that 





this, so far as it goes, is an advantage ; but it is not an 
advantage of such magnitude as to warrant the intro- | 
duction of complication to obtain it. We should ap- | 
prehend that the cams and double-beat valves of this 
engine would make some noise in working; and, on | 
the whole, we should prefer less superfine arrange-| 


ments. But the engine is well and faithfully finished | ; 


in every part, and we have no doubt will produce good | 
diagrams, and work with a small consumption of fuel. | 


In the single-cylinder engine the steam is admitted 
upon the side by gridiron valves, wrought by cams as 
before, and is let out to the condenser through an 
eduction valve set beneath the cylinder. The air- 
pump and feed-pump are worked from opposite arms 
of a rocking-bell crank lever, which derives its motion 
from the cross-head; and through a great oval slot 
formed in the middle of this lever the connecting-rod 
passes. This peculiarly formed bell-erank constitutes 
a kind of ¢our de force in the way of forging and finish- 
ing, and the workmanship of the engine is excellent 
throughout—a distinction equally applicable to! the 
toothing of the fly-wheels and to every part of both 
machines. Yet we doubt whether all the innovations 
here introduced are improvements ; and we feel confi- 
dent that engines quite as good as these may be pro- 
duced at a smaller cost. ‘There is @ ratchet worked by 
a hand-spoke for turning round the fly-wheel by hand. 

Rens and Colson, of Gand, exhibit a pair of hori- 
zontal double-cylinder condeusing-engines, of 50 horse 
power each, or 100° horse power collectively. The 
fly-wheel is cogged with a double row of wooden 
teeth. The small cylinders are of the same stroke, and 
hal the diameter of the large ones; and each small 
cylinJer is set immediately in front of each large one ; 
and each cross-head is moved by a central piston-rod 
from the small cylinder, and two side piston-rods from 
the large one—the two piston-rods of the large cylinder 
passing outside of the small central cylinder being 
made tight in the cylinder cover of the large cylinder 
by proper stuffing-boxes. This is a simple and, for 
some purposes, an eligible arrangement. ‘The pressure 
at which the steam is worked in these engines is 34 
atmospheres. But for such a moderate pressure as 
this, engines with single cylinders and a pretty long 
stroke, moving fast and with heavy fly-wheels, would 
be simplest and best, except in cases where great 
equality of motion is required. 

The last engine in the Belgian section, which we 
have to notice, is a pair of double-cylinder beam 
engines, of 100 horse collective power, by Charles L. 
Carels, of Gand. The valves, which are slide-valves, 
are worked from small shafts driven by bevel wheels ; 
the valve of the large eylinder being worked by a 
small crank on the end of the small valve-shaft per- 
taining to that engine, while the valve of the small 
cylinder is worked by two eccentrics, with expansion 
cam between, with three grades, for working an ex- 
pansion valve immediately above. The expansion cam 
is confined upon the shaft by sliding collars fixed by 
screws; and each time the rate of expansion is 
changed, these collars and the cain have to be shifted. 
There is much good work about this engine. But the 
quality of the whole structure would be amended by 
introducing greater simplicity and greater strength. © 


ROYAL ENGINEERING. 

AtTHouGit the fortifications at the Isle of Grain were com- 
menced as far back as 1863, they are still far from being com- 
pleted. The Government engineers and other persons employed 
on the undertaking have come to the conclusion that much of 
the works already executed will have to be taken down. ‘The 
large battery, which was originally constructed at enormous 
expense on the western shore of the Medway, is now con- 
sidered to be altogether useless, from the gradual giving way of 
the foundations. Indeed, from the present rate at which the 
structure is sinking, it promises at no distant Gate to disappear 
altogether, about 8 ft. of the battery being already out of sight. 
It was originally designed for this battery to mount twenty of 
the 600-pounder guns, but as the entire work is broken by its 
own weight, any attempt to place even the Jeast formidable 
description of armament within it would only hasten its 
disappearance. The battery is erected on the soft alluvial 
soil of the marshes, on a subsoil of mud and silt of about 
40 ft. in thickness, beneath which the London clay is reached. 
The retaining as well as the several other walls of the struc- 
ture were built on concrete, merely deposited in a common 
trench, without any previous preparation by piling to enable it 
to sustain the massive works placed on it. The result of this 
system of construction, which was anticipated by every one but 
the Government engineers, has been that the works have been 
taken down to prevent their falling. The concrete, about 8 ft. 
in thickness, laid on the marsh for foundations for tie parapets, 
&c., appears to have sunk about 6ft., the consequence being 
that this part of the foundation is broken up and bulged by its 
own weight, and therefore altogether useless for the purpose for 
which it was intended. The slopes, which are formed of the 
earth taken from the excavations for the foundations of the fort, 
do not appear sound, and, although the precaution has been 
adopted by the engineers of introducing layers of hurdles to 
about every 3 or 4 ft. of filling, yet even this has proved useless, 
as at a distance of about 50 ft. from the foot of the slopes the 
ground has been raised up as much as 3 ft. out of the original 
level, thus proving what, indeed, ought to have been well known 
to all concerned before a block of granite for the fortifications 
was laid, that the soil in its present condition is too treacher- 
ous and spongy to bear the weight placed upon it. After 
the description of the present, condition of the battery it will 
only be necessary to add that all further work on this structure 
is, for the present, at least, abandoned. The magazine fort is 
erected on the highest point of the Isle of Grain, to enable the 
guns to sweep the approaches to both the Thames and Medway, 





This mass of buildings already shows several serious: fractures, 
necessitating a free use of iron tie-rods. ‘The magazine is built 
on a bed of concrete 6 ft. in thickness, boxed in by whole timbers, 
and sheet piles 25 ft.in length. During the time the piles were 
being driven, it was found impossible to force them beyond a 
certain depth, a thick bed of shingle being met with, through 
which the piles would ‘not pass. The magazine contains 
barracks for several hundred troops, with quarters for officers, 
and the fort is now occupied by a detachment of Royal Engineers, 
who are engaged in repairing the slopes of the ditches and in 
other works, some thousands of yards of the earthworks having 
slipped. The original estimate for the cost of the defences in 
the Isle of Grain was 100,0002, but already a much larger 
amount has been expended on the works as far as they 
have been proceeded with, It would, prove instructive were 
some member of the House of Commons to move for a return 
of the amount spent on the defences for the Medway and Thames 
and the present condition of the several works. — Times, 








BESSEMER STEEG RAILS AT THE PARIS 
EXHIBITION, 


Tue Northern Railway Company of Austria exhibits a few 
specimens of Bessemer steel rails, as used by the company in 
some of the most frequented patts of their line. We attach 
great value and importance to this exhibition, modest as it may 
appear to many observers, because the Northern Railway is the 
only exhibitor of Bessemer rails:at Paris who has no direct 
interest in their manufacture, and stands clearly in the position 
of a consumer. The notes given by the Northern Railway Com- 
pany to the members of the jury, state that their Bessemer rails 
have been made at different works, aad purchased first for the 
purpose of making experiments, and, afterwards in consequence 
of a decision arrived at by the directors to introduce steel rails 
on a large scale. The results obtained by the first experiments 
led to the conclusion that the section of rails then in use could 
be considerably reduced without interfering with the security 
and the cost of maintenance of the permanent way. ‘The section 
of the new rails has been adopted with due regard to facility of 
rolling, and by a proper distribution of materials, the company 
has succeeded in obtaining Bessemer steel rails of a reduced 
section, having fully double the strength of common iron rails 
with the section originally adopted for the latter. ‘These rails 
are flat-footed or so-called American rails. The principal 
dimensions of the new steel rails are—height. of rail, 4} in. ; 
breadth of head, 24in.; breadth of base, 43 in.; thickness of 
web, }in.; length of rail, 21 ft.; weight per yard, about 45 lb. 
In 1866, a length of seventeen German miles (about eighty 
English miles) of single line of railway was laid down, and 
these rails have till now sustained the heavy traffic of that line 
without showing the least signs of wear. The steel rails are 
supported upon wooden sleepers as usual, the clear distance be- 
tween the supports of the rails being 2{t. 9in. The greatest 
load upon one wheel passing over these rails is that on the 
drivin g-wheels of the heavy goods engines, and amounts to 
seven tons. The favourable results hitherto obtained with these 
rails has brought about a recent decision to lay down a further 
length of 250 miles of steel rails on that line. Results of this 
kind are very interestiug, and communications similar to those 
made by the Austrian Northern Railway to the engineering pro- 
fession at large, with a clearly impartial position on the part of 
the company, are more useful to the cause of engineering pro- 
gress than any display, however well arranged, if made bya 
steel manufacturer, or even by railway compauies who have ex- 
tensive steel works of theirown. ‘To the above data we may 
add that the prices of rails, such as used by the Northern Rail- 
way, are between 12/. and 14/. per ton tor iron, and between 
18/. and 202 per ton for Bessemer steel, a proportion of prices 
which very nearly approaches the relative prices of the two 
articles in this country and iu many other places. 





WAGNER’S UNIVERSAL ROLLING-MILL. 

In Figs. 1, 2, and 3, omnipage 534, we illustrate M. Wagner's 
rolling-mnill for bars and flats of variable sizes, which has obtained 
the name of a universal mill on account of the facility which 
it affords for rolling different widths and thicknesses with the 
same set of rolls. ‘Lhe mill consists of two horizontal rolls, 
mounted and geared in the usual way. ‘lo these is added a paic 
of vertical rolls, as shown, fixed in bearings which can be tra- 
versed on slides in a horizontal direction by means of a pair of 
right and left screws. ‘The simultaneous movement of the two 
screws is obtained by a haud-wheel geared to a vertical spindle 
carrying two worms. ‘These worms uct upon whicels, shown as 
keyed on to the screw spindles. By turning these spindles 
the two vertical rolls are brought closer together or removed 
from each other, and by these means the width of the bars 
to be produced in the mill can be fixed at will, The vertical 
rolls obtain their revolving motion from the driving pinion by 
means of a pair of bevel wheels geared into other bevel wheels 
which slide on their shaft following the movements of the 
vertical rolls. Each of tiiese last named bevel wheels, 0 0, is 
cast in one with a spur-wheel gearing into a pinion of sufficient 
width to allow for its movement in the different: positions given 
to the vertical rolls. ‘Lhe horizontal top roll is held up in its 
bearings by a pair of counterweiglits, and iis distance from 
the bottom roll is regulated in the usual way by a pair of screws. 
There are several rolling-mills of that kind in operation in 
Austria, and have proved very useful and convenient in practice. 
We think M. Waguer’s mill 1s anticipated by that of Mr. While. 


Tue CenrriruGAL Gux.—What is all this we hear about 
the centrifugal gun? Dr. Steinheil’s. Sixty to one hundred 
bullets a minute! We will take sixty-four of them, at one 
ounce each, and suppose them to be let off at the initial velocity 
of rifle bullets, say E100 ft. per second. A body would require to 
fall 18,906 ft. in vacuo to acquire this velocity ; and heuce 4 1b. 
of bullets projected with that velocity, would, apart from all 
other resistances, require 75,624 foot-pounds per minute, or 
nearly 24 horse power, to send thei off. The efficiency of a 
centrifugal machine might be safely taken as much less than 
50 per cent. Does Dr. Steinheil propose to employ a 10 horse 
engine to work his gun? 
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ROLLING MILL, AT THE PARIS EXHIBITION. 


CONSTRUCTED AT THE ROYAL IMPERIAL IRONWORKS, NEAR MARIA ZELL, FROM THE DESIGNS OF MR. C. WAGNER. 


(For Description, see preceding Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. 

The price of ENGINEERING t annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 





D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d’ ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the Nouveau PoRTEFEUILLE DE L’INGENIEUR 
pEs CuEMINS DE Fer may be obtained, price 91. 

MEETINGS NEXT WEEK. 

Tue Institution or Civic Enoineers.—Tuesday, May 28th, at 
9pm. The President's Annual Conversazione, 

Civit AND MecuanicaL Enoineers’ Society.— Wednesday, 29th 
May, at 8 p.m. “On the Method adopted in Sinking the Cylinders for 
the Bridge over the Clyde at Glasgow.” By Mr. H. E. Hunt. 
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In addition to the permanent office of ENGINEERING 
in Paris, at the bureau of ies Annales du Genie Civil 
(Monsieur EB. Lacroix), 15, Quai Malaguais, on the 
south bank of the Seine, opposite the Louvre, and near the 
French Institute, this journal is also represented in 
Paris by its special representative, Mr. John Bourne, 
C.E., whose residence is at the Grand Hotel, and by 
other gentlemen of its staff, among them Mr. Ferdinand 
Kohn, whose residence is at 168, Rue St. Dominique, 
near the Exhibition. 


OUR IRON-CLAD SHIPS. 

Ir is difficult to say whether a want of fairness or a 
want of judgment is the more objectionable in 
reference to public affairs, but there can be no doubt 
that the two combined have a deplorable effect. The 
readers of Zhe Engineer of last week had, if not an 
unusual, a noteworthy opportunity of witnessing an 
example of this combination in the article therein 
published on this subject. 

Having discovered, in the middle of May, that the 
reports of three admirals on our Channel squadron 
were published in March last, our somnolent con- 
temporary stirred itself up to the duty of giving the 
substance of the information thus made public, with 
his comments thereupon, and a very pretty specimen 
of criticism upon nautical matters he succeeded in pro- 
ducing. 

The object of the article appears to be twofold, first, 
to show that our ironclads have an unusual propensity 
for rolling ; and, secondly, to insinuate inferiority, not 
to say failure, in Mr. Reed’s ships. Let us see in 
what degree its writer has sueceeded. Touching the 
rolling, his argument runs as follows: Admiral 
Yelverton’s report proves conclusively, he says, that 
every ship in the squadron under his command 
“rolled, with a single exception, to such an extent as 
“ to render the working of their guns in a moderate 
“gale all but impossible ;” the Bellerophon could 
only fire two shots when ordered to fire fifteen; the 
Achilles was, however, exceedingly steady—showing 
that steady ships can be built, and if they are not built 
that fact will be due “to the negligence or the in- 
“capacity of the naval architect ;” and, finally, our 
ships are, after all, no worse, but better than others in 
this respect, and very much better than-the French. 
Now we have no hesitation in saying that a more 
wretched jumble of ideas and facts than this was 
never presented to scientific men under the guise of 
a philosophical discussion of a momentous public 
question. 

In the first place there is nothing whatever in the 
official reports to show that the rolling of the iron- 
clads is unquestionably excessive as compared with 





other ships. There may be, and are, occasional re- 
marks of the admirals which favour this view; but 
there are also evidences of the contrary tenor, which 
deserve great consideration. In last year’s squadron 
there was no wooden frigate or line-of-battle ship to 
compare them with, and therefore no comparisons 
could be made; but in Admiral Dacres’s squadron, 
the flag was carried by the Edgar, a wooden ship 
without armour, and Admiral Robinson, the Con- 
troller of the Navy, showed that neither the Warrior, 
Hector, Defence, Prince Consort, nor Black Prince 
rolled either so rapidly or so heavily as she. He says: 
“Taking the four days when all the ships were to- 
“gether, and apparently doing the same thing, the 
“mean of the extreme rolls recorded by each ship, 
“and the number of oscillations per minute, stand 
“thus : 

No. of oscillations 

per minute. 


Mean of extreme rolls 
in degrees. 


( Warrior ... 10.25 eve ooo 
Hector 10.0 ose ove 11 
— Defence ... 10.25 eee ove 11.25 
Prince Consort 11.75 eve eee 11.25 
Black Prince 11.05 ove eve 15 
Wdn. ship Edgar... 14.25 . . 16.” 


And Admiral Robinson further says: ‘ Admiral 
“Smart also distinctly states in his report on the 
“ ironclads he had with him in 1863, that they did not 
“roll and pitch more than the Revenge,” a wooden 
ship. It was quite true that in his report on last 
year’s trials Admiral Robinson admits that the rolling of 
some of the ships, and especially of the wholly armoured 
ships, is excessive ; but this reads rather like a con- 
cession to certain preconceived opinions of others than 
a conclusion from any positive evidence that the 
reports themselves contain. But even if we admit, for 
the moment, that the ironclads do, as a rule, roll ex- 
cessively, we must still observe that the two principal 
evidences of this which Zhe Engineer produces are no 
evidences at all. His first consists of a long ex- 
tract detailing what happened on a particular day 
during what he calls a moderate gale; and certainly 
the quotation shows that the guns were fought at a 
great disadvantage on the occasion in question. But 
the cardinal fact that the sea was rolling very heavily at 
the time is entirely suppressed, notwithstanding the 
distinct statement of the commander-in-chief to the 
effect that “the sea at the time was such that no 
** wooden frigate even would have ventured to open 
“ her main-deck ports.” Itis evidence obtained under 
circumstances like these that this sapient and honest 
writer quotes in proof of the unsteadiness of our iron- 
clads! His real argument stands thus, if fairly put, 
no wooden frigate would, on a particular day, have 
ventured to open her ports on account of the sea run- 
ning so high; all the ironclads did, on that particular 
day, both open their ports, and fight their guns: ergo, 
the ironclads are inferior in steadiness, and in the 
power of fighting their guns, to wooden ships. And 
this is what is put before the readers of Zhe Engineer 
as scientific writing ! 

The writer’s secoud proof that the ironclads roll 
heavily is the alleged fact that, on the occasion just 
referred to, the Bellerophon could only fire two rounds 
instead of the fifteen specified. Now, why did the 
Bellerophon only fire twice? The fact is (although 
the Admiral omitted to advert to it in this connexion), 
that while all the other ships were fully armed, the 
Bellerophon had only one gun to fire with; and having 
fired that twice, and signalled that he could fire his 
one gun with ease, the captain thought he had done 
enough, and took no further trouble. It will be re- 
membered that when the Bellerophon joined the 
squadron her guns and slides were not ready (except- 
ing two only, of which ove was not efficient), and 
consequently she was ordered to receive pig ballast 
instead of her armament; and the complaint of this 
enlightened writer in our contemporary really is that 
in a heavily rolling sea, when a wooden ship could not 
open her ports at all, the Bellerophon did not fire pigs 
of ballast instead of guns! And this again is what 
the readers of Zhe Engineer are required to accept as 
a proof that ironclads roll tremendously. If the ob- 
ject of the writer had been to acquaint his readers 
with the simple truth of the case, he would have 
ascertained and stated what is ——— well known, 
viz., that the Bellerophon is a remarkably steady ship, 
but little inferior to the Achilles, and superior to 
every other ship in the squadron. But this would not 
have suited his second purpose—the depreciation of 
Mr. Reed’s ships, to which we must now refer. 

Before leaving the rolling question, however, it may 
be well to say that there is one consideration in con- 
nexion with the rolling of ironclads which is very seldom 
named, but which really is of supreme importance in the 
matter; we mean the comparative lowness of the 





ships above the water. A line-of-battle ship, with her 
two or three decks towering up high above the load- 
water line, can afford to roll deeply, and still keep 
her upper deck dry and comfortable ; cut her down 
to a frigate, however, and still load her to the same 
line, and under the very same circumstances the 
sea will break over all, and her rolling will appear 
to be twofold greater than before. It is so, even in 
a higher degree, with our large ironclads; for the 
are much larger ships below water than any line-of- 
battle ships, and of = height above the water than 
many a wooden frigate. ‘There is another remark that 
may with advantage be made on this subject. The 
steadiness of’a ship in a seaway depends upon the 
smallness of her “stability,” not upon the greatness 
of it, as our drowsy contemporary appears to con- 
jecture or to dream. Now the naval architect has to 
draw the line finely between that amount of stability 
which is indispensable to enable a ship to stand u 
under her canvas in a strong wind, and that which 
is consistent with steadiness when exposed to-a rolling 
sea. In both the Achilles and the Bellerophon this 
earn difficult problem has been solved with much 
success, but as the operation of solving it is a highly 
scientific one, it is not, of course, understood by a 
gentleman who considers the power of firing gigs 7) 
ballast in a seaway an indispensable condition of 
steadiness in a man-of-war. We may add that there 
are many conditions and qualities in certain classes 
of ships which are desirable in some respects, but are 
irreconcilable with those features which give steadi- 
ness in waves. 

We shall use but few words in showing how grossly 
unfair to the Chief Constructor’s ships is this smgular 
contemporary of ours. His attack is directed through- 
out against the Bellerophon, and especially against her 
alleged handiness. In speaking of the Bellerophon’s 
behaviour under canvas, Admiral Yelverton says: “ I 
“cannot call the Bellerophon a handy ship, for she 
“possesses the defect common to all ironclads, viz., 
“that she will not pay off with certainty, &c.”’ Now, 
The Engineer writer lays hold of this unguarded re- 
mark, and adduces with it the observation : “It may be 
“worth while to digress for a moment, and reproduce 
** Admiral Yelverton’s opinion of Mr. Reed’s best iron- 
“clad, specially designed to be handy.” It is difficult 
to stigmatise the unfairness of this proceeding as it 
deserves to be stigmatised. ecaghol knows that the 
handiness specially aimed at by Mr. Reed in the 
Bellerophon was handiness under steam, which means 
handiness in action, of course; and everybody knows 
also by this time that in this primary and most essen- 
tial of all conditions she is marvellously successful. 
The very papers in the hands of this writer showed to 
him that while the Achilles requires 7} minutes to 
turn in, with fifty or sixty men at the wheel and 
tackles, the Bellerophon turns round in 4 minutes 
10 seconds, with only eight men. He might also 
have known—if he had been awake lately instead of 
sleeping since March—that a fortnight ago the 
Minotaur took seventy-eight men to turn her round in 
74 minutes, while, as we have seen, one-fenth of that 
number suffices to turn the Bellerophon in about half 
the time. But this is not all. The animus of this 
writer will appear the more manifest when we state 
that the very paragraph of Admiral Yelverton’s re- 
port from which these remarks on her unhandiness under 
sail is taken actually commences with the highest en- 
comium which the Commander-in-Chief could pass 
upon her: “I consider this ship,” he says, “ to be a 
“very successful specimen of our new ships ;” and in 
another place he says: ‘1 have no hesitation in say- 
“ing that ships of the Bellerophon class, from their 
“size and general /andiness, particularly under steam, 
“will prove more efficient [than the Achilles] for war 
“purposes,” thus recognising the possession in a 
conspicuous and valuable degree of that very “ handi- 
ness” which this engineer writer so cunningly sought 
to bring discredit upon. 

We have said enough, we think, to show the sort of 
stuff that now-a-days passes for scientific writing, and 
in a paper addressed to engineers, forsooth! It is 
without the least affectation that we say we pity and 
commiserate the condition of a publication whic 1 can 
command uno better provision for its readers than this 
upon a subject of so much moment. It is either dis- 
tressing or ludicrous—we can scarcely say which—to 
find any periodical whatever sunk so low ; but as there 
were days in which both fairness and intelligence found 
expression in the same columns, their present condi- 
tion is the more observable. When will so-called 
scientific journalists learn that in naval architecture 
steadiness is not synonymous with stability; that 
steady ships have small stability, while very stable 
ships must roll; that handiness under steam is 
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superior to canvas manceuvres in a modern ship of 
war; that iron ballast pigs caunot be fired like guns ; 
and that something more than abuse of Mr. Reed’s 
ships is essential in an article on the ironclad navy 
of the country. 


THE LATE INQUIRY. 

Mr. Scott Russet has not resigned his seat in the 
council of the Institution, and it is understood that 
he refuses to do so. His term of office will expire in 
December next. Nor has any meeting been called to 
consider the mode by which his continuance upon the 
council could be sooner terminated. 


The council, and, after them, the general body of 


members of the Institution, have sat in judgment upon 
the case of Sir William Armstrong and Mr. Scott 
Russell, and have pronounced the last-named gentle- 
man’s reply unsatisfactory. But it cannot fail to 
strike every one that the whole inquiry has been most 
unsatisfactory in itself. It has been carried on upon 
insufficient evidence, and the evidence which was lack- 
ing was the most essential of all, viz. the evidence of 
the American, Colonel-Ritchie, who came to Mr. Rus- 
sell to procure guns, and who, by his solicitor’s letter 
(page 55 of the evidence in the hands of the members), 
did not empower or employ Mr. Russell as Ais agent. 
And although Colonel Ritchie appears to have considered 
Mr. Russell as Sir William Armstrong’s agent, which 
certainly was not the case, the colonel’s agreement 
with Mr. Russell was, and of necessity, so long as the 
latter was not the agent of the former, an agreement 
between one principal and another. The theory of the 
ease against Mr. Russell has all along been that he was 
an agent, or a trustee. Yet Sir William distinctly 
denies that he was Ais agent; Mr. Russell insists that 
he was not the agent of any one, but a principal, buying 
guns of one party and selling them to another; and 
the only scrap of evidence from Colonel Ritchie’s side 
is to the effect also that Mr. Russell was not Ais agent. 
What agent, indeed, could Colonel Ritchie require, as 
between himself and Sir William Armstrong? ‘The 
Elswick firm (see Captain Noble’s evidence, page 162) 
would have been ready to deal with him direet, Cap- 
tain Noble, as representing the firm, testifying that 
‘at that moment,” viz. January, 1864, he should have 
been quite indifferent as to its being known that his 
firm were seeking to send- guns to America; and 
indeed the whole transaction grew out of an applica- 
tion by Captain Noble to Mr. Russell, with a view to 
obtaining an American order. Nor is it even clear 
that when Colonel Ritchie entered upon negotiations 
with Mr. Russell, he did so with reference to obtain- 
ing Armstrong guns; and Mr. Russell, in giving his 
order through Captain Noble to Sir William (page 38), 
expressly stated that it was originally designed for 
other hands. The least consideration of these facts 
and circumstances removes all notion of the merely 
fiduciary capacity in which Mr. Russell has been so 
widely supposed to have acted. And even if Colonel 
Ritchie did suppose that Mr. Russell acted as the 
agent of Sir William Armstrong, there is no evidence 
that any act of Mr. Russell’s contributed to or war- 
ranted such a supposition, nor that he was even aware, 
at any time, that it was ever entertained. For all that 
appears, Mr. Russell—being, by the distinct statement 
of the other parties, the agent of no one—acted as a 
merchant, “a upon his own account, although the de- 
tails of the transaction do not show that he contem- 
plated any profit as a merchant, beyond the 5 per cent. 
commission allowed by Sir William’s firm, Granting, 
then, as we must, that he acted at least upon his own 
account, we have the key to his whole transactions 
with both parties. To Colonel Ritchie he would 
naturally say, “ I will sell you guns, but how will pay- 
ment be secured to me?” ‘The colonel had no resi- 
dence, and presumably no property, in London, and 
Mr. Russell could have insisted, as some would have 
done, upon payment in advance, or, at any rate, as is 
usual with so many large firms, upon one-third or one- 
half cash down on giving the order. Indeed, almost 
these very terms were required (page 36) of Mr. 
Russell by Sir William Armstrong and Co. Mr. 
Russell, however, did not obtain, and perhaps did not 
ask for, any of his money in advance ; but he secured 
accepted drafts, payable to his own order at the 
time when the guns were to be ready, these drafts 
being lodged with Mr. Adams, the American Minister, 
as an unquestionable depository. It is just here that 
Colonel Ritchie’s evidence is essential, and that the 
inquiry, proceeding without it, has been partial and 
unsatisfactory. ‘There is nothing to show that it was 
not Mr. Russell’s own suggestion that the drafts 
should be lodged with Mr. Adams, nor (beyond Mr. 
Adams’s general understanding, page 153, formed 





possibly as much from Mr. Russell’s as from Colonel 
Ritchie’s observations) that Mr. Adams could have 
withheld any of the drafts from Mr. Russell a 
single day after they became payable to his order, and 
to his order only. Whatever may have been the real 
facts of the deposit of these drafts—and only 
Colonel Ritchie, who has never been called, can pro- 
perly speak to them—we repeat that there is at 
present nothing to show any special trust by that 
gentleman in either Mr. Russell or Mr. Adams in 
respect to cashing these drafts at maturity. Until 
then, they were unquestionably in Mr. Adams’s sole 
custody, as trustee, but no question is raised as to 
their custody until after maturity. Mr. Adams 
was of course informed of the purpose for which 
the drafts had been drawn, but, as we have 
said, there is no evidence that he had any power 
to withhold them after maturity. Of course, it is 
easy to imagine almost anything in the case, 
and it may, indeed, be difficult to resist the 
belief that Colonel Ritchie must have taken every care 
that his securities should not be diverted from their 
intended purpose. But here we are again met by the 
fact that he did not, as he might have done, make his 
drafts payable to Sir William Armstrong’s firm, 
confessedly anxious to deal with him or any one coming 
from America to buy guns. And at the end of the 
whole transaction he consents to treat the deficiency 
of some 50002. as a debt, due from Mr. Russell, against 
whom he has made no sort of charge of moral delin- 
quency. We have in mind Colonel Ritchie’s letter to 
Sir William (page 26), and give full weight to the per- 
mission it contains to make any use of it Sir William 
may think proper, and this letter, when its bearing is 
examined, is wholly consistent with Mr. Russell’s de- 
fence. He has never, indeed, denied that he used ‘ the 
“money for his own purposes and could not replace 
it.” The sole question is, was there moral wrong in 
his doing so? and this question is not settled by any 
evidence yet adduced in Great George-strect. Legally, 
there can be no question that no case whatever, except 
in bankruptey, could lie against him. 

As for Sir William’s firm, they have no case against 
Mr. Russell, except in bankruptcy. ‘They applied to him, 
according to the evidence of one of their own partners, 
with reference to obtaining an American order, and Mr. 
Russell almost immediately afterwards gave them Ais 
own order for guns intended for America. He at the 
same time assured themthat full payment, some 14,0002, 
was provided for against the completion of the guns, 
all of which were to be ready within four months, and 
some of them within a much shorter time. We have 
never heard a doubt expressed that, had the guns been 
ready at the appointed, not to say the promised, time, 
full payment would have been made. ‘They were not 
ready as anticipated, and Mr. Russell, very naturally, 
would only pay for the work as fast as it was finished. 
Yet he had sent to him an invoice (page 65) for work 
in progress, and he at once replied (page 42), asking 
for an invoice only for completed work, for which he 
promised to and did pay a few days afterwards. ‘The 
delay in the completion of the guns was one of some 
months, and by that time Mr. Russell had used some 
of the money, for which he had cashed the drafts 
payable to his own order, for other purposes, and he 
could not replace it. So far’as Sir William Arm- 
strong’s firm was concerned, they might proceed at 
law, and they did so, and afterwards dropped the fro- 
ceedings. It was naturally annoying to them that 
money originally intended to be paid—not, specifically, 
to themselves, but to another party for guns which he 
had ordered of them—should by any miscarriage have 
failed to reach them. But the annoyance should be 
the same in kind as that ofa depositor in a bank which 
has suspended payment. It is not a case upon its 
face for imputations of dishonesty, and in the original 
correspondence, &c., Sir William and his friends were 
careful not to make any charge or specific accusation, 
but left something like dishonesty to be understood or 
inferred. Mr. Bidder invited the suggestion, inferred 
the dishonesty, forced the whole subject, against the 
objections of the council, upon a general meeting, and 
has obtained what will be considered as a verdict 
against the person thus accused by implication. 

Whatever may be Colonel Ritchie’s case with Mr, 
Russell, it has been settled by the lawyers as a debt, 
and Colonel Ritchie has preferred no statement, and 
has neither given nor deposed any evidence either way. 
As one upon bis trial, Mr. Russell was entitled to the 
full benefit of every doubt, and all the evidence is con- 
sistent with his honest behaviour, unless the fact of 
insolvency of itself constitutes dishonesty, which few, 
we think, will admit. That it would have been alto- 
gether better had he in no case applied any of the 





drafts to any other use than paying for the guns for 
which he stood liable, none can doubt for a moment. 
But that in doing so he did anything which should 
exclude him from association with gentlemen is very 
doubtful; for we know that all merchants (and Mr. 
Russell acted in that capacity) treat all payments to 
them as part of their assets, and trust, for meeting 
their engagements, not to specific sums in hand or 
payable to their order, but to their general solvency. 
Mr. Russell no doubt trusted to his general solvency 
until he found his regular sources of income drying 
up, and that his misfortune or error of judgment had 
grown into a scandal and flown all over the town, with 
the effect of curtailing, if not destroying, what had so 
long been a lucrative professional practice. 

While we know that the general body of members 
could not act otherwise than they have done—refer a 
direct attack upon the honour of a vice-president to 
the council, and, when they had reported, adopt their 
report—we are convinced that there are but few 
members who do not concur in thinking that the 
matter ought never to have come before the Institution, 
and that although it would be difficult. to frame a rule 
against such an abuse, the past president, who acted 
as prosecutor, has so far acted improperly. That we 
have heard the last of this painful case is doubtful, 
and all friends of the Institution may have further 
and lasting cause to regret that it was ever raised 
within its councils. 


ENGINEERING EDUCATION. 

In our profession, perhaps none, while themselves 
young, ever set a higher value upon education than those 
giants—our masters—Watt, when working in his 
little instrument shop at Glasgow; Jolin Rennie, when 
serving “auld Andrew Meikle,” the millwright; 
Telford, when hewing stone at Langholm ; and George 
Stephenson, when patching the old engine at Killing- 
worth. Watt, especially, sought every opportunity 
for self-instruction, and even in middle life his varied 
and brilliant attainments had gained for him the com- 
panionship of the learned as well as of the dilettanti 
of his day. Telford, too, was especially studious. 
He mastered several sciences, and learned Latin, 
French, and German. Rennie and Stephenson did not, 
perhaps, go so deeply into books; but they both ac- 
quired all that cast-iron knowledge peculiar to the 
engineer,’ and with it a wide range of general informa- 
tion, including not only a knowledge of business, com- 
mercial politics, and commercial law, but a sound 
knowledge of men. The value they set upon educa- 
tion is shown by the pains with which they secured it 
to their sons. George Stephenson worked stoutly, 
and we may judge with what goodwill and goodly 
hope, in order to send Robert to Edinburgh Univer- 
sity, and the result justified all the father’s toil and 
care. 

The question for young engineers, now-a-days, 
is, not whether education is necessary, for we might 
as well ask whether brains were necessary ; but what is 
the kind of education to be secured? What course of 
study or pupilage will best make a successful engineer, 
the student or pupil being a young fellow with an 
ambition to get on, and having sharp wits and a liking 
forthe profession? He will have examples pointed 
out to him of the ‘‘ muscular engineers,” hard-headed 
and long-headed men, who have managed to get on, 
and that without much abstract study or reading— 
men who have an almost intuitive knowledge of certain 
branches of engineering, and who always prefer their 
own reasoning to that of others, however great their 
authority. There are many such men in our profes. 
sion. ‘They neither profess nor practise any refine- 
ments, and socially they never go beyond decently 
behaving themselves in the company of their betters. 
It makes them neither better nor worse to say that 
they could get through, with their own hands, any in- 
ferior task for which they commonly employ others, 
nor that they could thrash the strongest man in any 
gang under them, if he gave them provocation. In- 
deed there is a class of engineers who confess their 
liking for a prize fight, and would not much mind 
holding the bottle themselves; men who are ever 
ready to bet a dinner or a supper upon the result of a 
trial of strength or endurance, and who, when serving 
abroad, and -upon an emergency—and we speak here 
of accidents too often happening in the experience of 
an engineer—have wanted neither the nerve nor skill 
to cut off a wounded leg or an arm, and who have tied 
the subclavian or the femoral artery as high as Part- 
ridge or Sir William Ferguson himself. 

These are not the models, however, to which the 
young engineer would wish to conform; nor, on the 
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other hand, would he probably care to become a paper 
engineer, who could do nothing without his books, nor 
settle the size of a railway sleeper without a formula. 
These men are generally great as “consulting en- 
gineers,” although it is not so certain who consults 
them; they are for ever writing “papers” to be read 
at some society or other, and publishing letters written 
with or without permission to heads of public de- 
partments. They are loud in their declarations of the 
dignity of the profession, and they are, for the most 
part, always ready to receive pupils. 

If the young engineer, while sensible of the great- 
ness of men like Watt, Rennie, Telford, the ‘Stephen- 
sons and the Brunels, is nevertheless ambitious mainly 
to fit himself for a solid and successful practice, he will 
study, so far as he can, the lives and works of a more 
numerous class of engineers, those of our own time, who 
may be said to have taken root in public estimation, 
without being reckoned (and men are seldom estimated 
at their full measure while yet living) as examples of 
dazzling genius. Engineers, indeed, can well afford to 
discount the reputation for genius, and at a handsome 
deduction in favour of present suecess, and it is much 
oftener that which passes for mediocrity rather than 
for genius that wins success. Essential as is a sound 
knowledge of the principles and practice of his pro- 
fession, the engineer succeeds rather in virtue of 
certain personal qualities which, somehow, are only 
seldom found allied with eminent science, and not 
always even with wide practical knowledge. The 
art of getting on is one which we would all like to 
practise, however we may pretend to disavow it. In 
the case of the engineer, it is an art which consists 
greatly in the power of persuasion, and that without 
appearing to pam. And with this must abide 
another and wholly different power, that of judging 
of the value of work, But behind all must lie 
the power of general judgment upon engineering 
subjects. The young engineer may study as much as 
he likes, and, for that matter, much more than he 
likes, without acquiring these powers. et, if his 
wits are active, without being preternaturally sliarp, 
and his mind is on atolerably even balance, all may 
come in time. 

Pupilage, while it may possibly sharpen the facul- 
ties, and strengthen the determination to get on, is 
commonly but a bungling means of engineering in- 
struction. And yet, what have we better? The term 
itself 1s commonly a misnomer, as the so-called 
“ pupils” of civil engineers are for the most part really 
clerks or draughtsmen, and only’seldom have any 
opportunities to speak of for learning anything of re- 
sponsible practice. They may see ow a good deal of 
work is done, although this does not always happen ; 
but they are not taught why itis so done. Ina on 
office the work is of necessity subdivided, and each 

upil only gets a bit, and the “ governor” has abso- 
ww no time, and often but little inclination, to 
attempt anything like instruction, still less to instil the 
broad principles which regulate engineering judgment. 
Thus it is that engineering is:so much a lottery for 
young men. Hundreds enter offices, and believe them- 
selves on the road to professional success, who are 
afterwards compelled to seek out some other line of 
life, all because, to their intense mortification, they 
alterwards find that, with all their pupilage, they are 
not engineers at all, and that nobody will trust them 
as such. And others, who are. determined to perse- 
vere, have afterwards to really begin again, and learn 
from new opportunities and from a severer practice 
what they were supposed—rather by a fiction than 
because of any justifying fact—to have learnt years 
before, in the office where they were articled. If by 
that time, and as the result of some access of hope— 
alas! misplaced—they have married, and have families 
to provide for, their lot may be hard indeed. 

The urgency for a sound engineering college is 
greater than many care to allow. Boast as we may of 
our profession, it is based to a great extent upon 
empiricism, and it must always be so while, unlike 
medicine and the law, there are no organized ‘means 
for imparting systematic engineering instruction. There 
should be a college, and we believe our own profession 
would unite in establishing it, where the theory and, 
to a great extent, the practice of engineering would be 
thoroughly taught, and from which the student would 
graduate, not as a “civil engineer,” but as a 
“bachelor of engineering,” or at any rate as one 
requiring only some further opportunities under an 
engineer in actual practice to entitle him to recognition 
in the full capacity of his profession. And until we 
have an engineering college there can be no security 
whatever that those entering practice in our profession 
know even the principles of engineering. ‘This is a 





conclusion which even the pupil, as the term now 
goes, will have drawn for himself, and yet he is aware 
that a majority of engineers in practice have an 
objection to engaging, as assistants, gentlemen who 
have passed their examination in the engineering 
classes of such of our colleges and universities as have 
such classes, say King’s College, Trinity College, and 
Glasgow University. There is a prejudice, which 
must be got over, that the young man who has 
actually been at an engineering school may have 
mastered an essentialportion of the profession with too 
little difficulty, and it appears to be the feeling that he 
should not be permitted to suppose that he knows any 
more than his less studious fellows in an office. We say, 
broadly, that this prejudice exists, although we should 
not be justified in giving names here, as we might do, 
in support of the assertion. ‘The young man, how- 
ever, who, having studied engineering as systematically 
as may be in the classes we have named, afterwards 
does obtain a footing in a good office, is certain to 
experience the full advantage of his studies. 

Until we have an engineering college, then, the 
course open before the young beginner cannot be so 
distinctly marked out. He may enter an oflice under 
articles, but that, as we have said, will not necessarily 
secure his qualifications as an engineer. In any case 
he must practise much self-discipline if he expects to 
get on. With some this comes naturally, especially if 
a strong feeling of ambition is once aroused. In this 
case the young man will study much, not merely that 
he may believe all he finds in the books, but rather 
that he may understand. He will also see the im- 
mense advantage of what we have already touched 
upon—the power of judging closely of the value of 
work, whether in earth, stone, brick, iron, or wood, or 
even the work of the brain. And he will furthermore 
see of what vital consequence, as affecting his future 
success, are those personal qualities which inspire con- 
fidence in others ; and Heaven only knows how much 
engineers are compelled to rely upon address and per- 
suasion in dealing with committees, local boards, 
vestries, and other bodies of men. 


LITERATURE, 
+ ite 
Chemical Technology, or Chemistry in its application to the 

Arts and Manufactures. By Tuomas Ricuarpson, 

MA., Ph. D.F.R.S., &c., and Henry Warrs, B.A., 

F.R.S., &e. Second edition, Vol. L., Part V. (Balliere, 

1867.) 

One of the most suggestive and hopeful charac- 
teristics of the present time is the fact that the em- 
piricism which has so largely prevailed in our chemical 
manufactures is rapidly being replaced by the rational 
and sure teaching of science. Manufacturers no 
longer ignore the value even of abstract science, for they 
now see that its prosecution, in the end, leads to the 
most bountiful and permanent addition to our re- 
sources as well as to our knowledge. Hence every 
scientific discovery, or every practical application of a 
discovery, in general made made by another class of 
minds, ;should be hailed by the public as a national 
good. But, unfortunately, the results of scientific 
a are too often lost amid the scattered papers 
published in the journals of science. ‘To gather up 
these individual researches and present them in a con- 
densed and convenieut form is the object of the work, 
one volume of which is before us. Such an under- 
taking is one of great’ magnitude and of the highest 
importance ; to excellent hands has it been entrusted, 
and well has it been executed. The greatness of the 
work which the authors have schemed, and in part 
accomplished, will be seen from the following outline of 
the series of volumes on chemical technology. Vol. i. is 
divided into five parts. Parts 1 and 2 are one volume, 
devoted to fuel and its application; parts 3, 4, and the 
present part 5, form three bulky volumes, and are 
together a complete practical treatise on the manu- 
facture and application of acids, alkalies, and salts. 
As avoiding some confusion, it would, in our opinion, 
have been better to have called this series vol. ii. 
The vitreous and ceramic manufactures are treated in 
vol, ii. ; sugar, tea, coffee, flour. &c., in vol. iii. ; ales, 
wines, spirits, in vol. iv.; the textile manufactures, in 
vols. v. and vi.; the manufacture of leather, gutta- 
percha, &c., in vol. vii.; the manufacture of paper in 
vol. vili.; metallurgy will occupy vols. ix., x., xi. ; and 
the. manufacture of colours, oils, varishes, &c., is 
assigned to vol. xii. We trust the authors will be able 
to carry out their comprehensive programme as ably as 
me have begun. 

The immense and growing importance to this coun- 
try of the manufacture of the acids, alkalies, and salts 








is strikingly shown in the following statistics. Taking 
this country alone, the annual produce of the soap 
manufacture is 200,000 tons, worth 5,600,000/.; the 
soda manufacture has an annual value of 2,500,000/. ; 
the soluble phosphates, 2,100,0007, ; the salts of potash, 
1,268,470/.; gunpowder, 884,000/.; common salt, 
785,486/.; grease for locomotives, carts, &c., 348,165/. 
These, with a few other manufactures of a similar 
kind, make the total annual value to Great Britain 
14,309,9212. for this class of chemical manufactures 
alone. 


FIRE-ENGINES IN THE PARIS EXHIBITION. 

Steam Fire-engines.-—Of these there are specimens by three 
makers—Mazeline, of Havre; Merryweather and Sons, of Lon- 
don; and Shand, Mason, and Co., of London. 

Hand-worked Fire-engines.—Their numbers are legion, and 
they range from the small engines of Constantinople carried on 
inen’s shoulders, and those from nearly every country in Europe, 
to the London brigade engines, drawn by a pair of horses, and 
carrying upon them the firemen with ail their implements. 

Jury Inspection of Fire-engines.—This inspection was ac- 
complished on the 17th April. 

Description of Steam Fire-engines.—That by Mazeline, of 
Ilavre, is upon the system of Lee and Larned, of New York, 
aud is similar to one made by Easton and Amos, of London, for 
the Crystal Palace trials in 1863. ‘The double cylinders are 
horizontal, and are worked with a short stroke, but without 
circular motion, the valve of one being wrought from the piston- 
rod of the other. 

The engines by Merryweather and Sons are similar to those 
exhibited by them in London in 1863, being horizontal, both 
single and double cylinders, and like Lee and Larned’s, without 
circular motion, but they have a longer stroke. 

The engines by Shand, Mason, and Co. are of two kinds— 
one with a single vertical cylinder as exhibited by them in Lon- 
don in 1863, and the other with double horizontal cylinders. 
The pumps are on the bucket-and-plunger principle, and have 
an air-vessel on the suction side as well as on the forcing side. 

Trials.—The first of these trials took place on the 23rd of 
April, when the small engines, one of each by Shand, Mason, 
and Co, and one by Merryweather and Sons, were worked 
simultaneously from the Seine, the hose from each being con- 
ducted to the great iron lighthouse standing in the park. 
828 ft. of hose were attached to the engine of Merryweather 
and Sons; and by some oversight, one additional length, or 
360 ft., were attached to that of Shand, Mason, and Co. The 
engine of the former was got to work in the shortest time, buta 
slightly greater height was attained by the jet of the latter, as 
shown against the lighthouse, the diameter of the jet of each 
engine being Lin. 

The turn of the large engines, one by each of the three 
makers, came next; but Merryweatier and Sons declined work- 
ing their engine, as it had only that morning been brought into 
the Exhibition from London. The two others were worked 
from the Seine, the result of the various trials being that Shand, 
Mason, and Co.’s engine threw two jets at the same time, each 
1} in. in diameter, higher and farther than the Havre engine 
threw one of a smaller size. 

The second trial took place on the following day, the 24th 
April, when Merryweather and Sons’ large engine worked from 
the lighthouse lake through one 40 ft. length of hose. Steam 
was got up slowly without regard to time, and a jet of 1} in. 
diameter was frequently thrown to a little above the projecting 
gallery of the lighthouse, being a height of nearly 170 ft. from 
the level of the water in the lake. 

Shand, Mason, and Co. not having had time to complete the 
experiments with their large engine, and also get it into the Ex- 
hibition before the 10th of March, asked for a few days’ delay 
before working alongside the lighthouse; and as the competing 
engine by Merryweather and Sous had been admitted to the Ex- 
hibition six weeks after the time fixed by the Imperial Com- 
inission, the jury at once acceded to the request, This third 
trial could not, on account of the demands upon the time of the 
jury, be arranged for an earlier date than the L8th May, and 
when the engine was then tried the Exh bition commissioners ob- 
jected to its being again tried against the lighthouse, and it was 
consequently tried on the bank of the Seine, nearly in frout of 
the English marine annexe. It drew its water from the river, 
and projected a great jet of water at times half across the 
river, and at times high into the air. The jet used was during 
part of the time 2 in. diameter, and during the remainder of 
the time 2} in. The water was drawn from the Seine at a 
depth of 22 ft. below the pump; and the pressure of the water 
was 120 lb. per square inch. Steam frequently blew off during 
the trial. ‘Ihe fire was lighted at 2 hours, 21 minutes, and 25 
seconds, or about 21 minutes after two in the afternoon. At 
2.31.10 the steam had reached a pressure of 40 1b. per square 
inch; at 2.31.50 it had reached 60 1b.; at 2.32.20 it bad 
reached 80 lb.; and at 2.32.45 it had reached 1001b. There 
were no means available for telling the delivery or performance 
beyond the manifest force and voluine of the jet, and the ascer- 
tained pressure of water generated, joined with the number of 
strokes made by the puinps. The trial attracted a great deal 
of popular attention both from the travellers on the high road 
and from the passengers in vessels on the Seine, as well as trom 
visitors to the Exhibition itself. 








Inp1A.—The engine-drivers of the Punjaub Railway have 
struck, Itis stated that a special wire will be shortly available 
for European messages between Kurrachee and Bombay, and it 
will be subsequently extended to Calcutta. 

M’Harris’s MeraL.—The remarkable qualities of this metal, 
which has all the toughness of brass at much less than half the 
cost, have at last been brought under the notice of the Ad- 
miralty. Its extraordinary toughness long since brought it into 
use for screw propellers for the Greenland whaling steamers, 
and it is excellent for hawse pipes, mast caps, and other ship’s 
metal work. 
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DOVETAILING MACHINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MR, A, GANZ, ENGINEER, OFEN. 
(For Description, see opposite Page.) 
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MACHINE FOR TYPE WRITING. 


DESIGNED AND PATENTED BY MR. JOHN PRATT, ALABAMA, U.S. 
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GANZ’S DOVETAILING MACHINE. 

THe engravings on the opposite page represent a dovetailing 
machine constructed and exhibited in Paris by M. A. Ganz, of 
Ofen. The novelty in this machine consists in its operating simul- 
taneously upon the two wooden planks or boards which are to 
be dovetailed together, and in its producing the two kinds of 
dovetails which form the counterparts of each other by the same 
action of one set of cutters. The machine consists of a pair of 
revolving discs, a a, each fitted with a series of plain cutters, 
and geared together by means of bevel wheels, so as to revolve 
in two planes which form the same angle as that intended to be 
ee to the projecting dovetails. ‘The board, I, into which the 

ovetails are to be cut, placed upon a horizontal bed and 
securely fastened to a carriage sliding on the latter. The two 
sets of revolving cutters are set sufficiently far apart to inclose 
between their planes of motion the width of two dovetails, so 
that one cuts the right side of one projection while the other 
produces the left side of the next following. In the next stroke 
or cut the board is moved forward with its carriage by means 
of a screw to the exact pitch of the dovetails, and a repetition 
of the same operation completes the second side of the projec- 
tion last made, &c., so that at each cut one dovetail is completed 
and the next following cut out on one side, The revolving tool 
is traversed through the wood in a vertical direction, or rather 
in an are of a circle described by it round a fixed centre, B. 
For attaining this end the two cutter spindles are mounted each 
upon a jib or arm, C, turning round a fixed spindle, B, and 
moved up and down by means of acam and connecting-rod, 
FG. Each ‘revolution of the cam corresponds to one down 
stroke of the two arms, or to one cut through the board. At the 
extreme end of the cut a fixed tool for cross cutting, H, is 

laced, which, in the descent of the cutter frames, clears the 

ttom of the dovetail and produces a smooth surface at that 
place. ‘These movements complete the operations of the 
machine, but they are at the same time made use of in a very 
ingenious manner to produce the corresponding dovetails in the 
other board which is to be fitted to the first. .'This second board 
is fixed to the machine in a vertical position, II, Fig. 1, ie., at 
a right angle to the board, I, and in the same position in which 
it is to be fitted to the latter. In this position it is obvious that 
the revolving cutters make grooves into the second board ex- 
actly corresponding to the projections left on the first, and the 
two boards being once properly set against each other, the same 
cut of the revolving tools will produce the dovetails on the first 
and the corresponding grooves on the second board. The 
machine at the Paris Exhibition is the first of that kind made 
by M. Ganz, and is capable of being improved in some of its 
details ; but as a whole it is well designed, and its mode of action 
18 very ingeniously contrived. The machine is working at the 
Exhibition, but the work produced by it there, with a weak and 
vibrating foundation and with blunt cutters, can hardly be 
considered a fair test of its merits. 








CLEVELAND PUDDLED IRON. 

WE have engraved a sketch of a sample of Cleveland puddled 
iron which has been sent us by Mr. G. W. Jaffrey, of Hartle- 
pool. He reports it as made from Cleveland mine iron only, 
without admixture. It is part of abar from a lot shipped to 


Canada, and its working in the forge shows it equal to a good 
deal of merchant iron. “Mr. Jaffrey observes: 

“T do sincerely trust that, now while trade is under a cloud, 
the heads of the trade will for the future try to cultivate quality 
instead of mere quantity, and give the material they possess a 
fair chance to win a high place in the world’s markets. It 
possesses all the necessary elements for success, but it requires 
a peculiar treatment in the furnace to fully bring all these out, 
and what one can do may be done by all, if they only determine, 
and now, when things are slack, let these attempts be made, so 
as to meet demand, when it springs up, with a good high- 
class production—at a moderate price.” 








Sourmuwark BripGe.—The sum to be paid for Southwark 
Bridge is 200,000/., andthe money has been already raised on 
debentures. 

Tue Moyr Cents Tunnet,—Because more than half of 
the length of the great tunnel has been cut through, it is often 
said that it will be finished early in 1870. There is, however, 
believed to be a long run of hard limestone to go through, and it 
is more likely to be seven years or so before the headings meet 
each other. 





MACHINE FOR TYPE-WRITING. 


Wrrutn the last twelve years or so, several machines have 
been designed for the purpose of enabling persons to produce on 
impressions from type with a facility more or less ap- 
proaching the production of ordinary written characters, some 
of these machines being intended for the use of the blind, and 
others for other purposes. One of theearliest, if not the earliest, 
machine of the kind was that invented by M. Foucault, and ex- 
hibited by him at the Paris Exhibition of 1855, and to which 
a gold medal was awarded. In this machine, which was de- 
signed for the use of blind persons, the types were carried on the 
ends of converging rods which slid in grooves in a metal plate, 
and either of which could be pushed forward at pleasure 80 as 
to make an impression on the paper to be written on. Carbon- 
ised paper was interposed between the paper to be written upon 
and the type, and it was by the pressure of the latter on this 
carbonised paper that the marks were made. 

The principle of employing converging rods has been em- 
ployed in some subsequent machines, whilst in others the type 
nave been carried by a type-wheel, which had to be moved round 
to bring the required letter over the point where the impression 
was to be made. Both these plans are open to objections. In 
the case of the converging rods the type are apt to get in 
each other’s way; and in the type-wheel machines, the loss of 
time caused by the distance through which the type have 
to be moved to bring them to the required point is considerable. 

In the “‘ type-writing” machine invented by Mr. John Pratt, 
of Alabama, U.S., of some parts of which we give engravings 
above, another method of arranging the type has been adopted 
with a view of avoiding the objections just stated. In Mr. 
Pratt’s machine—which we may mention formed the subject of 
a paper read by him before the Society of Arts on the 3rd inst.— 
the marks on the paper are made by interposing the latter, 
covered with carbonised paper, between the type anda small 
hammer having a face equal in size to asingle type, this ham- 
mer being worked by the same movement of the keys which 
place the type in the required position. The same movement of 
the keys also gives the necessary “ feed” movement to the paper, 
shifting it laterally into the proper position for receiving the 
impression of the next letter. ‘The instrument may therefore be 
said to consist of three principal parts, namely, the type adjust- 
ing arrangement, the mechanism for moving the hammer, and 
~_ for giving the requisite feed. These we shall now consider 
in detail. 

First, as to the arrangement of the types and the mode of ad- 
justing them. The object to be attained is so to dispose the 
types that they may have the smallest possible distance to tra- 
verse, in order to arrive at the point of impression. For this 
purpose it is obvious that it is most advantageous to arrange 
them in a number of series in the form of a square, instead of in 
a single line, as in the wheel machines, Thus disposed, the 
distance to be traversed by the most distant type is only the square 
root of that which is necessary in the other case. Thus, taking 
the dimensions of a single type as the unit of measure, if 36 
characters extend ?{ of an inch when ranged in one series, they 
will extend only one-sixth of that distance, or three-eighths of 
an inch, when placed in the form of a square. But in order 
that the type may be successively brought to the same point, the 
plate must have a great variety of movement, both as to direc- 
tion and distance, and this variety must be differentiated, so to 
speak, out of one simple vertical movement of a number of levers. 
The solution of this problem is the main feature of Mr. Pratt’s 
invention, though the metliods of moving the paper and making 
the impression are also new, 

The whole mechanism is contained in a small case, composed 
of two rectangular frames, mounted the one on the other, giving 
the side elevation an L shape. A number of levers, a, furnished 
at one end with keys, b, extend from front to back, and os- 
cillate on the centre, c. Extending across and a short 
distance above these key levers, near the back of the case, 
are two oscillating plates or rocking frames, f. Between 
the fulera of the key levers and the oscillating plates just 
mentioned is a third oscillating plate, g, also placed above 
and across the key levers. These three oscillating plates are 
moved simultaneously by each key, and perform simultaneously 
the different operations already mentioned as requisite in a 
machine for writing with type, namely, bringing the types in 
arbitrary succession to one point, forming a corresponding im- 
pression there, and moving the paper. 

Next, as tothe manner in which the types are brought to 
the same point. The type are disposed in slightly converging 
lines on the face of a thin metal plate, A, which, for economy, 
is electrotyped in the ordinary manner. ‘This plate is worked 
by the simultaneous and combined action of the two oscillating 
plates, f, at the back of the case. To one of these oscillating 
plates the type plate is connected by the vertical rod, B, to the 
upper end of which it is fixed, being supported at its back by 
a metal bar. To the other oscillating plate the type-plate 
is connected by a bell-crank lever, 4, and two wire links, 
g and i, one of these, g, extending vertically from the hori- 
zontal arm of the bell-crank to the oscillating plate, and the 
other, 7, passing horizontally from the vertical arm of the bell- 
crank to the lever to which the type-plate is attached. If 
only one of the oscillating plates be moved, the type-plate 
moves in only a vertical or horizontal direction, according to the 
one employed. When both are moved together, the resultant 
motion of the plate is diagonal. By varying the relative degree 
of the two movements, the direction of the type-plate is equally 
varied, and any given type may be moved to any desired point 
In other words, by varying the relative amount of movement ot 
the oscillating plates, the vertical or horizontal movement of the 
type-plate may be made to preponderate, more or less, in an 1n- 
definite degree. ‘This variation is effected by adjusting screws, 
d, which pass verticaily through the key levers, and impinge 
against the under surface of the oscillating plates. ‘Through 
these screws the key levers, though having the same relative 
movement determined by the stop, e, communicate each a diffe- 
rent degree of movement to the plates, and this difference in 
extent becomes a difference in direction when the motion 1s 
transmitted to the type-plate. A machine, when finished, is 
adjusted in a manner very analogous to the tuning of a piano- 
forte, with the important difference that performers may tune 
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their own instruments in a few minutes, and may also consult 
their own taste in the arrangement of keys. The motion of the 
type-plate is checked at the proper moment, to receive the 
stroke of the type-hammer, by springs, which oppose a mode- 
rate and nearly uniform resistance to the movement of the 
oscillating plates. 

On the occasion of his reading his paper before the Society of 
Arts, Mr. Pratt exhibited two forms of his type-writing instru- 
ment. These two instruments, although employing a different 
number of keys for the same number of types, were identical in 
principle. In one, the oscillating plates extended across the 
whole number of key levers, so that every lever operated on 
both plates, and thereby exerted a complete contro! over its 
respective type; in the other, the mechanism of which is shown 
in our illustrations, the plates extended only half the lateral 
space of the levers, each tent operating only one of the plates, 
and therefore producing only one movement of the type-plate, 
so that it becomes necessary to depress two keys at once in 
order to bring any given type to the impression point. The 
variety of movement requisite to control the whole number of 
characters is procured by employing the keys permutatingly, 
each key being employed in conjunction with a number of other 
keys. This arrangement, although open to the objection of re- 
quiring the simultaneous employment of two keys—an objection 
which, at first, caused Mr. Pratt to reject the idea altogether— 
has the advantage of requiring a much smaller number of keys; 
for, since each key controls a row of types instead of a single 
type, the number of keys need only equal the number of hori- 
zontal and vertical rows; in other words, twice the square root 
of the number of types. For instance, if there be sixty-four 
types arranged in eight horizontal and eight vertical rows, the 
number of keys need be only sixteeen. 

For convenience, the keys which give the plate a vertical 
movement are arranged on the right-hand side, and those which 
move it horizontally on the left-hand side of the machine, leav- 
ing some space between them. This, however, has nothing to 
do with the principle of the invention, as the other instrument 
also may, Without removing or adding a lever, be so adjusted as 
to require the simultaneous depression of two keys, in which 
case all the keys beyond twice the square root of the number 
of characters become supernumerary. There was, however, a 
practical difficulty to be overcome in adapting this arrangement. 
This was the deflection of the plate from a right line in its verti- 
cal movement, caused by the are described by the horizontal 
link, i, connecting the bell-erank lever with the type-plate lever. 
Thus, the key which brings the first left-hand series of types 
under the hammer point is kept depressed, and we then depress 
a key which moves the plate downward ; the arc described by the 
link, #, will cause the character at the upper end of the series 
to be deflected to the left about one hundredth part of an inch, 
an error of great consequence in so nice an operation as writing 
at all accurately with type. This might have been remedied by 
having the characters engraved on the plate in lines, having a 
counter carve of a radius equal to the link, had it not been for 
the necessity that they should converge towards the hinge of the 
type-plate lever, B. The difficulty has been overcome, however, 
by hinging the bell-crank lever, 2, to a second lever, &, to which 
& movement is given to the right, by means of a link, /, attached 
to a lever, m, operated by one of the oscillating plates. ‘The arc 
described by the last-named lever neutralises the arc of the bell- 
crank link. In this parallel motion the problem is complicated 
by the circumstance that the link whose arc is to be compen- 
sated is hinged to a shifting centre, namely, the upper arm of 
the bell-crank lever. 

lhe second operation of the machine—namely, the produc- 
tion of the impression—imay be briefly described. It is effected, 
as we have stated, by a hammer, s, having a face equal in ex- 
tent to asingle type, which strikes against the several types, the 
instant they are brought within its range, a sheet of carbonised 
paper held in contact with a sheet of writing-paper. Trans- 
parent transfer paper may be also employed, as well to enable 
the operator to see the progress of the writing, as to preserve a 
copy. The hammer is operated by the oscillating plate, g, with 
which it is connected by a small rod, r, hinged to its butt. The 
movement of the keys is communicated to the oscillating plate, 
q, by the arrangement shown at wu, 0, p, the position of the 
small rod, 0, being adjustable by means of the screw, p, so that it 
releases the oscillating plate after the latter has been turned a 
certain determinable amount, the hammer ‘being then impelled 
against the type by the india-rubber spring, wu, which acts 
through the intervention of the lever, ¢, as will be seen from the 
figure. The point at which the release of the hammer takes 
place has to be nicely adjusted. 

Next as to the feed of the paper. A square open frame, 
which fer distinction may be termed the page-frame, slides in 
vertical grooves formed in the upright part of the case, in the 
plane of the type plate. Within this, a second frame, which 
may be termed the line-frame, moves horizontally from right to 
left. The movement of the latter makes the lines, and of the 
former the pages, of writing. ‘The movement of the line-frame 
is given by a square steel rod, D, revolving in vertical bearings, 
and moved by a spring, which is wound up at the completion of 
each line by striking a key. The motion of the rod is com- 
municated to the frame by a small pulley, H, turning with the 
rod upon which it slides with the page-trame during the pro- 
gress of the writing. Its movement is regulated by an escape- 
ment wheel and pallets, F, the latter being connected by a link 
with an arm projecting vertically from the oscillating plate 
which operates the hammer. The same key-stroke which 
moves the hammer produces an oscillation of the pallets, and 
allows the paper to move the distance of a letter and space. 
The oscillation of the pallets may be effected by a partial 
movement of the keys, so that the paper can be moved without 
moving the hammer, when it is required to make a space in- 
stead of a letter. By this means the space-key used by all pre- 
vious machines of this or an analogous class is got rid of, every 
key serving as a space-key. ‘The carbonised and writing paper 
are held in a clamp, C, resting loosely in an angular projection 
of the line-frame, whence they are easily and quickly removed 
for a fresh sheet of paper. 

It only remains to show how the paper is brought back to its 
starting point for a new line. To reverse the movement the 
escapement wheel must first be freed from the pallets, which, 


for this purpose, are mounted on a lever, connected by a link 
with one of the key-levers, and the depression of whieh effects 
the disengagement. This done, a second key must be struck, 
which operates a link, bell-crank lever, and toothed sector, E, 
thus reversing the movement of the frame and bringing it to its 
starting point. To make the proper interval between the lines, 
the page-frame is provided with a rack, y, moved by a pawl, z, 
which leaves the teeth always free, so that the frame may, at 
any stage of the writing, be moved in any direction. The pawl 
is operated by the aid of one of the key-levers, with which it 
is connected by a vertical-link rod. A pape being completed, a 
new sheet of paper is placed in the clamp, and the page-frame 
is pushed back to the bottom of the grooves. 

From the description we have given, it will be seen that Mr. 
Pratt has worked out the details of his “type-writing ” machine 
with great ingenuity, and at the same time—considering the vari- 
ous conditions which had to be fultilled—with great simplicity 
The case is small and compact, and the key-levers, which are of 
wood, are strung on a polisied steel wire, and work on the cloth 
centres, so serviceable in the piano, and so cheaply renewed 
when worn. ‘The oscillating plates and hammers are also of 
wood, working in similar bearings. ‘The other levers are hinged 
on veilum joimts, and, finally, the links immediately controlling 
the type-plate work in india rubber joints. The only parts of 
the machine which must be of metal are the type-plate, the 
hammer-head, the ese ipement-wheel and rod, and a few pieces 
of steel and brass wire. The type, not being subject to any 
corrosive action, and being protected by the leather which 
covers the face of the hammer, will last almost indefinitely, 
and when worn out they may be very cheaply renewed. In 
fact, Mr. Pratt considers that, if manufactured on a large scale, 
the machines could be made to sell at three guineas each, with 
considerable profit. In its present form, Mr. Pratt states that, 
after moderate practice, the machine can be worked so as 
to print a given document in half the time that it would take 
to write it in the ordinary way. As to the likelihood of 
the machine coming into general use, we cannot do better 
than quote some of the concluding sentences from Mr. Pratt’s 
paper to which we have already referred. He says: “ Is 
“there a want, and does the invention supply it? If the 
“ pen is everything that is required in the combined qualities of 
“ legibility, accuracy, rapidity, and ease of mastery, then this 
** invention is useless, Again, if this writing-machine is not 
“ more rapid, legible, accurate, or easier to learn than the pen, it 
“has not supplied the want, und some inventor possessed of 
“ greater ingenuity, more patience and fortitude under dis- 
“ couragement, or more abundant means and leisure than I, 
“must and will come to the rescue; for civilized man knows 
* no real want which civilized man cannot supply.” 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

The Sutherlandshire Railway.—People in the north-east of 
Scotland are big with joy at the near approach of the comple- 
tion of the Sutherlandshire Extension Railway, the opening of 
which is expected to take place in August or September next. 
Its length at present is about twenty miles, reaching from 
Bonar-bridge, on the Ross-shire border, to the town of Golspie, 
onthe coast. At Portnalick it crosses the river Bonar on an 
iron bridge of 222 ft. span, which is regarded as a fine piece of 
engineering work. Along the side of the river Shin, the cutting 
is made on the shoulder of the steep bank of a quiet Highland 
glen, and is some 70 or 80 ft. from the bed of the stream. A 
train in motion on the summit of this bank will present a spec- 
tacle such as is to be seen nowhere else in Scotland. The dis- 
trict traversed by this railway is one of great beauty, and of 
even wild grandeur in some parts, British Association-“ ists” 
may be induced to pay it a visit when in Dundee next Septem- 
ber. The engineering works on this line are of considerable 
scientific interest on account of the prominent part played last 
winter by nitro-glycerine or blasting gil, in the blasting opera- 
tions, ‘The material was carried by ship all the way from Car- 
narvon, in North Wales. 

Coal Masters Fined for Alleged Neglect of Duty.—The 
Barnsley and North Staifordshire coal-mine explosions of last 
winter ure not to be unproductive of good. -A ease in point has 
just occurred a few miles from Glasgow which shows that the 
Mine Inspection Act is not to be infringed .with impunity. On 
the 6th of March last an explosion happened in a coal-pit near 
Hamilton, belonging to Messrs. Russell and Smart, by which 
two miners were seriously injured, one even fatally so. It was 
alleged that the proprietors had failed during several days to 
keep the mine properly ventilated, so as to dilute the noxious 
gases, and had neglected to report the explosion to the Lord 
Advocate, whereby they rendered themselves liable to a fine not 
exceeding 20/. The Procurator Fiscal prosecuted, and ex- 
amined nine witnesses, including Mr. Moore, the mine inspector. 
The judge, Sheriff Veitch, has just given his decision. He 
tinds the defenders guilty during tive days prior to the explo- 
sion, and adjudges them to forfeit and pay the sum of 104 of 
modified penalty. ‘They have appealed against this decision to 
the Sheritl-Principal. 

Glasgow and South-Western Railway. Amalgamation with 
the Midland.—A bill is at present before Parliament to legalise 
the union of these two railways, so as to be able to compete suc- 
cessfully in the through traffic with the Caledonian in alliance 
with the London and Nortii-Western. In the evidence already 
led by the promoters, some very striking facts have transpired 
in connexion with the district occupied by the Glasgow and 
South-Western Railway. The Karl of Eglington, one of the 
witnesses, said the line passes through his property for about 
14 miles; he also stated that he is the owner of the harbour of 
Ardrossan, where a very considerable shipping trade is carried 
on, probably amounting to 500,000 tons ot coal and iron yearly. 
Mr. Brown, of the firm of Brown and Polson, the well-known 
corn, flour and starch manufacturers, Paisley, alleged that his 
tirm sends no less than 40,000 packages of goods by the G. and 
S.-W. to the Midland counties of England. ‘The Provost of 
Greenock, four times elected provost, twenty years in the town 
council, resident in the town thirty-five years, chairman of a 
new line of railway between Greenock and Glasgow, a large 





ship-owner, and partner in a large sugar-refinery in which 700 





tons of sugar are made per week, or 1,500,000 lb. per year, was 
of great service to ‘the promoters, Another refiner of sugar 
stated that on the Clyde there is now manufactured 28.52 per 
cent. of all the home-made sugar; that the annual delivery of raw 
sugar on the Clyde is 162,000 tons, England consuming 51,000 
tons of this, and Scotland 60,060 tons. He said that the Scotch 
refiners had been encroaching on England for the last five or six 
years, and that the sugar trade in Scotland is increasing faster 
than the population of the country. The Provost of Kenfrew, 
Mr. Henderson, boiler-maker, engineer, and shipbuilder, em- 
ploying 800 men, and Mr. Simons, engineer and shipbuilder, at 
the same place, employing 1200 men, both wished amalgama- 
tion. The same was wished by Mr. Knox, thread manufac- 
turer, Kilbirnie, employing about 1000 workmen, and paying 
about 23,0002, in railway dues; by Mr. McLaren, a Kilmarnock 
carpet manufacturer, whose firm employs 200 people, and pays 
more than 400/. of railway dues yearly ; and by Mr. Scott, tweed 
manufacturer, Dumfries, joint owner of the largest woollen 
manufactory in the town, aud whose firm pays 1000/. of railway 
dues yearly for the goods sent out. Most of these facts must 
be quite fresh to the readers of ENGINEERING, as they are 
likewise to many people here in the West of Scotland. The pro- 
spects of the amalgamation scheme seem to be very cheering. 
If consummated, the length of the joint system, when com- 
pleted, will be 1170 miles, the fourth system in the kingdom— 
the London and North-Western having a iength of 1300 miles, 
the North-Eastern a length of about 1300 also, and the Great- 
Western having a length of 1200 miles. We have just learned 
by telegraph that the counsel for the opposition have determined 
not to examine their witnesses, of whom they had cited thirty. 

More Towing Steamers from the Tyne.—Since sending oft 
our last weekly budget two other new tug steamers, the Walker 
and the Gem, have been despatched from Shields, on the Tyne, 
to the Clyde, via the Caledonian Canal. ‘They are the property 
of Mr. James Park, late manager of the United Steam Tug 
Company. They have already arrived in the Clyde, and have 
both brought in “ tail pieces ” with them, the one a ship, the 
other a barque. 

New Steamship Weser.—In the latter end of last week there 
was practically tried a splendid new screw steamer, the Weser, of 
2900 tons, and 500 horse power, just built and engined by the 
eminent shipbuilding and engineering firm, Messrs. Caird and Co., 
Greenock. She is the eighth steamer of the same sort built by 
that firm for the North German Lloyd’s, and destined for the 
same service as the other seven, namely, the Bremen, South- 
ampton, and New York passenger and merchandise traflic. Her 
berths are 70 first-class, 103 intermediate, and 512 emigrant 
passengers, with ample accommodation for officers and crew. 
She left for Bremen on Saturday last, and her log from the 
Clyde to the Land’s End seems to indicate that she is destined 
to add to the already eminent fame of Messrs. Caird and Co. 
She made tie quickest run from the Clyde on record, doing the 
distance in 20 minutes less time than her sister, the Cimbria, 
whose rapidity over the same ground was never previously 
excelled. In the “ Clyde Bill of Entry ” the Weser is valued at 
80,0002. 

New Lighthouse on the West Coast.—The famous lighthouse 
engineers, Messrs. Stevenson Brothers, of the Northern Light- 
house Board, are about to commence operations for the erection 
of a new lighthouse on the dangerous rock of Dhuheartach, which 
is about 14 miles westward of the classic island of Iona, one of 
the Hebrides, or Western Isles. It is expected that the time 
required for the completion of the work will be about four 
months, during which the workmen, thirty in number, will be 
accommodated on board a tug steamer, which is to be fitted up 
for the purpose. While this sign of progress is being made in 
the west, the people on the south coast are getting back again 
to the ‘‘dark” ages, for the commissioners of the river Nith 
have resolved on extinguishing the Southernness Light on the 
Ist of July, on aceount of their inability to maintain it. Mr. 
S. Cave, Vice-President of the Board of Trade, says they will 
act illegally if they do so without the sanction of the Northern 
Lighthouse Commissioners. 

Gunboat Contracts.—Many people here are considerably elated 
at the fact that several shipbuilding firms on the Clyde have 
succeeded in concluding contracts with the Government for gun- 
boats which have been ordered by the Admiralty. 

The following is given as a correct vidimus of the tenders 
given in by the various shipbuilders who were asked to com- 
pete. The number of vessels is eight, and the firms whose 
offers are accepted are those first given in the following list, 
with the exception of Messrs. Rennie, who withdrew their offer. 
The rates given are per ton, builders’ measurement :— 

Per ton. 

ao es 4¢. 
20 0 
22 0 
24 0 
25 0 
25 0 
26 0 
27 0 
29 0 
2915 O 
29 16 0 
31 0 
32 0 


Messrs. Laurie, Glasgow... 
Harland and Woolf, Belfast 
Rennie, London 
J. and G, Thomson, Glasgow 
Randolph, Elder, and Co., Glasgow 
Pearce and Co., Stockton .. 
Reid and Co., Port Glasgow 
Laird, Birkenhead ... os 
London Engineering Company, London ... 
Jones and Quiggin, Liverpool 
Miller, Liverpool 
Dudgeon, London mu ese 
London and Glasgow Engineering Company, 
Glasgow ... oe 
Denny and Brothers, 
White, Cowes 
Thames Company, London 
Maudslay, London 
Green, London 
Wigram, London 
Napier and Sons, Glasgow 37 5 0 
Hill, Port Glasgow ... ose eee ua oem @ 
It will thus be seen that four out of the eight vessels are to 
be built by Clyde firms, one of which would not be much put 
out of joint by getting the whole order. ‘They are so small that 
Messrs. Randolph, Elder, and Co. would have “ample room 
and verge enough” to go on with their ordinary work, after lay- 
ing down all the eight vessels in their yard at Fairtield. They 
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82 0 
34 0 
34 0 O 
34 0 O 
85 10 OU 
3610 0 
386 10 0 
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are Composite gun-boats, of 464 tons, the length being 155 ft.» 
breadth of beam 25 ft., and depth 10 ft. 9in. The engines are 
contracted for elsewhere. ‘This is the first time that an Irish 
firm has succeeded in getting an order to build a man-of-war 
for the Royal Navy. 








RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1866; and the year 
should be given in ordering’ them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2214, 4d.) George Hinton Bovill, of 24, 
Duke-street, Westminster, patents making rails of iron 
and Bessemer steel combined, by the following process : 
The iron portion of the pile is to be first heated to a 
welding heat, and then placed in a mould of the size and 
form required for the combined pile, and the cast steel 
or Bessemer metal is then to be run upon the surface of 
the iron at such a heat that the two metals will be- 
come united. ‘The combined pile is then to be re- 
moved from the mould, and either worked under the 
hammer or taken direct to the rolls. 

(No. 2217, 10d.) Richard Harvey Hudson, of 
Glasgow, patents arrangements for clearing a screw 
propeller of any ropes that may chance to become 
entangled with it. ‘The apparatus merely consists of 
a pair of dises fixed to the screw frame around the 
shaft, these dises having cutting edges into contact 
with which any rope entangled with the screw is 
brought as the shaft revolves. 

(No. 2219, 1s.) J. H. Johnson, of 46, Lincoln’s 
Inn-fields, patents, as the agent of Victor Amédee 
Gellée, of Paris, a complicated arrangement of railway 
brake. According to this plan the brake blocks are 
applied by screw or other gearing worked by a shaft 
extending throughout the train, this shaft being made 
up of a series'of lengths carried by the carriages, and 
connected by peculiar couplings. This shaft, which 
the patentee names the “ brake-actuating ” shaft, it is 
yroposed to drive, when required, by means of a belt 
eading to a pair of fast-aud-loose pulleys on one of 
the axles of the tender, these pulleys being provided 
with the usual strap-shifting gear. We fear that 
there is nothing very practical in all this. 

(No. 2223, 10d.) ‘Timothy Whitby, of 156, York- 
road, Lambeth, patents protecting vessels of war by 
placing outside the armour plating a layer of plates 
deeply corrugated or bent into loops, these plates 
being, by preference, made of steel. It is intended 
that these plates should expose an oblique surface to 
the shot, and that they should also act as springs, and 
it is proposed, in some cases, to cover them with a 
thin skin, with the avowed object of forming a water- 
tight casing. We fancy that Mr. Whitby would find 
a target—and more especially a water-tight casing— 
constructed on his plans somewhat disarranged after 
an ordinary trial at Shoeburyness. 

(No. 2238, 10d.) Thomas Gall, of Halifax, patents 
a stone-cutting and moulding machine, in which the 
stone to be operated upon is placed upon a travelling 
carriage and traversed under a series of cutting tools 
laced at a proper angle, and struck by a small steam 
Scams. 

(No. 2239, 8d.) Robert Daglish, of Saint Helen’s, 
Lancashire, patents placing upright water tubes in the 
combustion-chambers of return-flue or return-tube 
boilers, these tubes being intended to act as stays, as 
well as to afford additional heating surface, and pro- 
mote the circulation of the water. 

(No. 2244, 10d.) Charles Denton Abel, of 20, 
Southampton-buildings, patents, as the agent of Anton 
Richter, of Konigsaal, and Romuald Bozek, of Prague, 
methods of forming steam, water, or gas pipe joints by 
the interposition in various manners between the ends 
of the pipes of india-rubber or other elastic rings. 
Some of the forms of joints proposed are far from 
being new. 

(No. 2247, 8d.) W. I. Newton, of 66, Chancery- 
lane, patents, as a communication from James Miller, 
of New York, a neat form of cutter-holder, to be used 
in a drilling or boring machine. It consists of a shaft 
fitted to the socket of the drilling-machine spindle, and 
having a disc formed on it at its lower end. This 
dise is furnished with a centre, which is kept bearing 
on the work by the pressure of a spring, and it is also 
fitted with a pair of slides or tool-holders, which are 
adjustible radially for the purpose of cutting holes of 
various sizes. 

(No. 2254, 6d.) John Baker, of Wisbech, patents 
aform of rake for self-raking reaping-machines, the 
teeth being hinged to the bar of the rake and retained 
in position by springs, so that they can yield to some 
extent when they come in contact with the crop. 

) 


(No. 2256, 8d.) Albert Whitford Holking, of Man- 





chester, patents placing inside safes an arrangement 
by which, when the safe is opened, a signal gas-light, 
placed in any prominent position, is extinguished, the 
fact of this light continuing to burn thus indicating 
the safety of the safe. 

(No. 2259, 2s.) David Caddick, of Ebbw Vale, 
patents methods of constructing the doors, door- 
frames, and supporting-frames of puddling and other 
heating furnaces with water spaces, and also modes of 
arranging steam boilers to be heated by the waste 
gases from such furnaces. The arrangements proposed 
could searcely be clearly described without reference 
to drawings. 

(No. 2270, 8d.) George White, of 68, Queen-street, 
Cheapside, patents, as the agent of Emile Sellier and 
Régis Fidéle Hermant, of Paris, a form of rotary 
engine. This merely consists of a cylindrical casing, 
containing a fan with radial arms, this fan being driven 
round by the impact of a jet of steam upon it. A very 
old idea. 

(No. 2274, 10d.) James Bryce Brown, of 18, 
Cannon-street, patents making the rollers, drums, and 
handles of mowing-machines of porcelain or earthen- 
ware instead of iron; or if the rollers and drums are 
made of iron, coating them with a vitreous enanel. 
The patent also includes making the side frames, and 
the drum-seraper and apron, by casting them in one 
piece, the object being to obtain a simple and strong 
frame for the machine. 

(No. 2278, 8d.) ‘Thomas George Webb, of Man- 
chester, patents constructing circular glass furnaces 
with a central pillar, around which an annular firegrate 
is placed, the annular “ siege” or bed on which the 
melting-pots are placed surrounding this firegrate. 
Arches are turned from the central pillar to the side- 
walls, so that the arrangement forms an annular re- 
verberatory furnace. The central pillar is made hol- 
low, and the flue or passage through it is furnished 
with doors, so that it can be used by either for pass- 
ing cooling currents through the pillar or for admitting 
gas or air into the furnace. 

(No. 2283, 8d.) Henry Robins, of 14, Surrey- 
street, Landport, patents methods of securing zine or 
other sheating to iron ships. According to this plan, 
the plates, to which the sheathing is to be fixed, have 
dovetail grooves formed in them, each groove being 
divided by a wedge-shaped projection or rib, standing 
up from the bottom of the groove; and into these 
grooves are placed ribs, rolled on the backs of the 
sheathing plates, these ribs being bent and pressed 
against the under-cut sides of the grooves by the 
wedge-shaped rib projecting from the bottom of the 
atter. Moditications of this metiiod of fixing are also 
included in the patent. 

(No. 2285, 1s.) Alfred V. Newton, of 66, Chan- 
cery-lane, patents, as the agent of Ernest van Bruys- 
sel, of Brussels, the improvements in the construction 
of electric clocks, which could not be described with- 
out reference to drawings. 

(No. 2288, 8d.) William Cuthbert, of Doncaster, 
patents making steam-whistles with a conical valve in 
the stem, kept closed by the upward pressure of a 
spring, this valve being depressed, when the whistle is 
to be sounded, by means of a lever acting on a rod 
passing up from the valve through the top of the 
whistle. This arrangement of valve is not new. The 
patent also includes a double-toned whistle, in which 
a cylinder of the same diameter as the bell is inter- 
posed between the bell and tongue, so that its upper 
edge is ordinarily a short distance below the former. 
When the parts are so arranged, a shrill whistle is 
produced on the steam valve being opened; but this 
tone can be altered to a duller sound by depressing the 
bell until it touches the cylinder interposed between it 
and the tongue. 

(No. 2292, 1s.) John Bullough, of Accrington, 
patents improvements in looms. ‘These consist in the 
construction and employment of a shuttle-case, open 
at the top and bottom, this case being worked by such 
mechanism that a shuttle in which the weft is broken 
or absent can be changed for a fresh shuttle without 
stopping the loom. 

(No. 2294, 2s. 6d.) Thomas Berney, of Bracon 
Hall, Norfolk, patents forming the longitudinal 
stringers, ribs, and keels of vessels of lattice beams or 
girders, together with a method of constructing flexible 


bullet-proof curtains for portholes, of a number of 


interlinked rings; a plan for fastening armour-plates ; 
and the application to the inner skin of double- 
skinned vessels, of bull’s eyes for facilitating the 
examination of the state of the vessel’s bottom. The 
patent is too voluminous for us to enter here into all 
the details claimed. 

(No. 2296, 1s, 4d.) Charles Denton Abel, of 20, 





Southampton-buildings, patents as a communication 
from Wiliam Bowman Robinson, of Detroit Wayne, 
and Zoheth Sherman Dufree, of Philadelphia, U.S., 
methods of removing the pressure from the backs of 
slide valves. According to these plans, the backs of 
the valves are fitted with packing-rings bearing against 
a face atthe back of the steam-chest, the packing-ring 
being placed in recesses into which the steam is ad- 
mitted, so as to press the rings against the face, and to 
make them grasp the projection on the back of the 
valve around which they are placed. We very much 
doubt if there is anything new in the arrangements 
proposed, unless it is in some of the details of con- 
struction of the packing-rings. 

(No. 2306, 1s.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents as a communication from 
William Lonsdale and William Peete, of New York, a 
form of reciprocating engine to be driven by water 
supplied under pressure. Ini this engine the admission 
of the water to, and its release from, the two ends of 
the cylinder is effected by a kind of four-way cock 
worked by a cam on the crank-shaft, the channels in 
this cock being so formed that for a perceptible in- 
terval at the end of each stroke the water is allowed 
to pass slightly from the supply pipe direct to the ex- 
haust, so as to prevent a shock in stopping and start- 
ing the piston. ‘The cam for working the valve is so 
formed that all its diameters are equal, and it thus fits 
closely at all times between the pair of rollers on 
which it acts. 

(No. 2311, 10d.) Christopher Hodgson and James 
Whitley Stead, of Salford, patent arrangements of 
self-acting indicators to be applied to weighing-ma- 
chines, or to be themselves used as weighing-machines. 
The connecting-rod of the weighing-machine, instead 
being connected to the ordinary steelyard, is coupled 
to a two-armed pendulous lever working on a fulerum 
fixed to the frame, the lower arm of this lever carrying 
an adjustable bob or weight, and the arm being pro- 
vided with a curved rack gearing into a toothed wheel. 
The spindle of this wheel carries an indicating finger, 
the position of which shows ona dial the weight placed 
on the machine. When rapid weighing is of more im- 
portance than strict accuracy, the curved rack is made 
to drive, by gearing, a fan or fly, which steadies the 
movements of the pointer and enables it to turn to its 
position without oscillation. 

(No. 2314, 10d.) Charles Thomas Burgess, of 
Brentwood, patents improvements in reaping-machines. 
These include making the rake, after it has passed 
over the knife, remain parallel to the latter as it moves 
back over the platform, and at the same time giving 
it an end-way motion towards the draught side of the 
machine. ‘The rake is also maintained in a vertical 
or nearly vertical position as it moves over the plat- 
form, and an inclined board is placed at the back of the 
latter, which, as the eut crop is pushed backwards by 
the rake, directs it clear of the standing crop, so as to 
leave a clear track for the machine in its next round. 
The patent also includes arrangements for making the 
beaters of the reel or fly adjustable to various distances 
from the axis by which they are carried. 

(No. 2332, 8d.) Thomas Baldwin, of Bury, Lan- 
cashire, patents the forms of safety-valves for steam 
boilers described by him in a paper on safety-valves 
read before the Society of Engineers, and published in 
this journal (vide page 141 of the present volume). 

(No. 2337, 8d., and No. 2388, 8d.) Robert Anthony 
Edward Scott, of Lewisham, takes patents for methods 
of mounting and working guns. These patents include 
various constructions of turntables, gun-slides, &c., 
which could not be clearly described without the aid 
of drawings. 

(No. 2364, 10d.) Charles Patrick Stewart and 
Henry Chapman, of the Atlas Works, Manchester, 
patent a combined drilling, slotting, and planing 
machine, for operating upon locomotive frame-plates 
and similar work. ‘The machine consists of a bed 
somewhat similar to that of a planing-machine, this 
bed having a fixed table, and being provided with one 
or more “heads,” each capable of being traversed 
along the bed by screw or rack gearing. Each “ head” 
is provided on its cross-slide with a slide carriage, 
upon which a drill-spindle and slotting-ram are carried, 
and the whole arrangement is, in fact, very similar to 
that of the combined drilling and slotting machine 
constructed at Graffenstaden, of which we gave an 
illustrated account in our last number. 








Ransome’s AntiriciAL Stont.—Mr. Walter Ducat, R.E., 
of the Bombay. Reclamation, has experimented by himself in 
making artificial stone with the help of silicate of soda and 
chloride of calcium, long ago sent out by Mr. Ransome, and he 
reports at some length to the Bombay Builder upon the very 
satisfactory results he has obtained. 
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In the course of a paper read a short time ago before the 
Institution of Engineers in Scotland, Mr. John Page proposed a 
novel construction of railway carriage, with a view of reducing 
the amount of atmospheric resistance, of lessening the oscilla- 
tion, and consequently the friction of the wheel flanges against 
the rails when brought in contact with the latter by that lateral 
oscillation, and of enabling larger wheels to be employed than 
are at present used. These ends Mr. Page proposes to attain by 
constructing carriages in the manner illustrated by the accom- 
panying engravings, Figs. 1 and 2 being respectively a side and 
end elevation of Mr. Page’s “ Victoria” carriage, and Fig. 3 a 
part side elevation, showing a method of coupling a carriage of 
this kind with one of the ordinary description. 

The “ Victoria” carriage is only 9 in, from the rail, so that no 
platform is required for giving access to it. It contains two 
first and two second class compartments, and its length over all 
is about 9 ft. greater than that of an ordinary carriage giving 
similar passenger accommodation, ‘The side area exposed to the 
action of the wind is, however, stated by Mr. Page to be 
rather less than that of an ordinary carriage, and its centre 
of gravity being much lower, its stability will, of course, 
be greater. The under carriages are two-wheel bogies, each 
turning on the usual centre. Each under carriage is con- 
nected to the bogie of the next carriage by a sliding iron rod, 
forming, when so coupled, a four-wheel bogie; but each two- 
wheel bogie has freedom to advance or recede as the buffing 
apparatus above comes into action, still keeping the faces of the 
wheels in line with the rails. The connecting apparatus is 
simply a buffing and drawing one, and makes no pretensions to 
steadying the carriage, as Mr. Page considers that the latter 
does not require such aid, being hung at the ends and above 
the centre. The wheels are 4 ft. 6in., but may be higher if 
thought desirable. The framing of the carriage is proposed to 
be formed principally of iron or steel. The whole strength of 
the body depends on the top; from it downwards the body is 
trussed, and it can thus be made to carry any weight required. 
There is a safety-bar, under the flooring, at both ends, which in 
the event of an axle or spring breaking would come on the rails, 
and keep the carriage there; in such a case the fall would be 
only Yin. The carriage is drawn from the top, but the draw- 
bar and buffers may be placed as shown in Fig. 3; to suit the 
carriages of the present system. The “ Victoria” carriage, for the 
purpose of comparison, has been designed by Mr. Page of 
the same proportions as ordinary carriages, but he proposes a 
breadth of 9 ft. Gin. for the new carriage, and giving it addi- 
tional length, so as to carry sixteen first-class and thirty-six 
second-class passengers. Its weight with bogies would not 
exceed 34 tons on each wheel, which is considerably under what 
is carried by the wheels of some of our locomotives. The atmo- 
spheric resistance acting against the ends of his carriage, Mr. 
Page considers will be entirely got rid of, as the carriage is of 
less height than the tender. 

The system of carriage construction proposed by Mr. Page 
has many points in its favour, but we fear that its introduction 
on existing lines would be somewhat difficult. Amongst other 
things, the platform accommodation would of course have to be 
altered; and from the great distance between their wheel 
centres, the carriages could not be shifted on existing turntables 





and traversers. All engine-drivers know also that a side wind, 
by forcing the flanges against the rails, exercises a stronger re- 
tarding force upon a train than a head wind of equal strength, 
and a further reduction in the side area of Mr. Page’s carriage 
would thus perhaps be more effective than the diminished 
end resistance. Mr. Page, however, observed in the course 
of his paper: “I am not wedded to the plans I intend to 
“lay before you. I do not consider them the best possible, nor 
“do I presume to say it is for the present interest of railway 
‘companies to fall in with all that I propose, although they 
“must prospectively look these matters in the face and follow 
‘in the march of improvement. I am only anxious that the 
“ subject may be fully discussed, and I hope, in the remarks 
“which are likely to follow the reading of this paper, that the 
“term ‘safety’ may be used comparatively, as it must be ad- 
“mitted that there is a pessibility of danger, arising from 
“various causes, although it is generally supposed that the 
“ railway carriages are not easily overturned.” 


WHAT TO SEE IN PARIS. 

Amone other objects of interest in Paris, engineers going 
from this country will probably wish to visit the following: 

Imperial Manufactory of Porcelain, at Sevres. Open on 
Mondays, Thursdays, and Saturdays, from 11 till 3. Trains 
from the Mont-Parnasse station of the Versalles Railway (left 
bank). 

Imperial Manufactory of Tapestry (Les Gobelins). Mondays, 
Wednesdays, and Saturdays from 2 till 4. 

Conservatoire Impérial des Arts et Métiers, Rue St. Martin. 
General Morin, director; M. Tresca, sous-director. Here is a 
splendid collection of models, open free at certain hours, and an 
important free library, open every day, excepting Monday, from 
10 till 3. 

Ecole Impériale des Mines, Boulevart St. Michel, M. Combes, 
Inspector-General of Mines, director; M. Griiner, Inspecteur- 
Général des Mines, inspector of studies. The school contains 
fine collections in mineralogy, geology, and paleontology, and a 
library. Open free on certain days. 

Ecole Impériale des Ponts et Chaussées, 28, Rue des St. 
Pores. M. Avril, Inspecteur-Général des Ponts et Chaussées, 
director ; M. Emmery, Ingénieur-en-Chef des Ponts et Chaussées, 
inspector of studies. Here are fine models and drawings of en- 
gineering works. 

Ecole des Beaux Arts, 
till 4. 

La Société des Ingésieurs Civils, 26, Rue Buffault. Eugene 
Flachat, president; Husquin de Kheville, librarian. Open daily, 
from 10 A.M. till 10 p.m. Meetings every Friday. Here is a 
good engineering library. 

Société d’Encouragement pour I’Industrie Nationale, 44, Rue 
Bonaparte. M. Dumas, sénateur, membre de |’Académie des 
Sciences, president. 

The construction and repair of public buildings of the City of 
Paris is confided to a “ service” of architects under the direction 
of the prefect of the Seine, M. Baltard is the directing archi- 
tect, and his office is at the Hotel de Ville. 

The “service municipal” of the City of Paris, under the 





tue Bonaparte. Open daily, from 10 





direction of M. Michal, Inspector-General of the Ponts et 
Chaussées, 5, Rue du Regard, comprises the service of the public 
ways, waterworks, sewers, plantations, and embellishments. Of 
the paving, the engineer-in-chief of the first division 1s M. Vais- 
sire, 23, Rue St. Georges; and of the second division, M. Roza- 
de Mandres, 9, Place de l’Hétel de Ville. Of the water supply 
and sewers, the engineer is M. Belgrand, Ingénieur-en-Chef des 
Ponts et Chaussées, 13, Rue Bonaparte. Orders from M. Bel- 
grand are requisite in order to visit the sewers, the pumping- 
engines at Chaillot and at Ivry, the pumping machinery driven 
by water at St. Maur, near Nogent-sur-Marne, and the large 
new reservoirs (high and low level) at Menilmontant. The 
engineer-in-chief of “plantations and embellishments” is M. 
Alphaud, Ingénieur-en-Chef des Ponts et Chaussées, 1, Boule- 
vard Beausejour, Passy. M. Alphaud has charge of the exten- 
sive earthworks of the Trocadero, the highly picturesque 
“ square” of the Buttes Chaumont, and that now in construc- 
tion on Montmartre, the Park of Monceaux, the Bois de 
Boulogne, the Park of the Exhibition, &c. Two deep borings 
are now being made by the city engineers, one at La Chapelle 
and the other at Montrouge. 

The distribution of water to the houses is managed by the 
Compagnie Générale des Eaux, of which M. Marchant, en- 
génieur-en-Chef des Ponts et Cliaussées, 8, Rue St. Arnaud, is 
the director. ; 

The Compagnie Générale du Gaz has works at Vangirard, at 
la Villette, and at St. Mandé. ‘The director is M. Gayffier, 
Ingénieur-en-Chef des Ponts et Chaussées, 141, Rue du Fau- 
bourg Poissoniére. 

Cail’s works, at Grenelle, directors M. Houel and M. Caillet, 
54, Quai de Billy, build locomotives, steam-engines, sugar-mills, 
iron bridges, &c. 

Ernest Gouin and Co., 110, Avenue Clichy, Batignolles, en- 
gineers and contractors. 

H. Flaud, maker of Giffard’s Injector, &c., has a fine factory 
in the Avenue Suffren, opposite the Exhibition. 

Bornique and Vidard have large railway-carriage works at 
Ivry. 

The railway workshops mostly within the fortifications are 

the Lyons, near the station; the Orleans, at Ivry; the Northern, 

at La Chapelle; the Sceaux line, at the Barridre d’Knfer, &c. 
(To be continued.) 





Tue Turnine Pownt.—There is but little doubt now that 
we have fairly turned the corner of the long and depressing 

riod of distrust through which enterprise has had to struggle. 
The accumulation of unused capital has become enormous, the 
Bank of England and the Bank of France having each upwards 
of thirty millions of gold in its vaults. All legitimate business 
will soon experience the full effect of the indisputable return of 
confidence. ‘ 

Paris.—The population of the French capital, last year, was 
1,825,274, and the death rate, which, with a visitation of 
cholera, was 26.1 per 1000, was not greatly below the birth 
rate, M. Hausseman considers that the area of Paris cau accom- 
moéaie 3,500,000 inhabitants, and no doubt it can whenever 
the present population shall have nearly doubled. But when 
will that be? 
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RIEDEL’S AUTOMATIC BOILER-FEEDER, PARIS EXHIBITION. 
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THE accompanying illustrations give sections of a very in- 
genious automatic boiler-feeder patented by Mr. G. A. Riedel, 
of Philadelphia, and exhibited by him at the Paris Exhibition. 
The value of a truly automatic machine for this purpose, not 
likely to get out of order, and calculated to perform its work 
with accuracy and precision, cannot be overrated; and as one 
great object of this machine is the doing away with feed-pumps, 
and the substitution for them of a machine at once simple in 
its operation and which is brought into operation spontaneous] 
on the lowering of the water in the boiler below a certain level, 
and without any attention from the fireman or attendant, it is 
likely to be considerably used in this country, as it already has 
been in America. 

By the following description, and by referring to the illustra- 
tions, the working of the machine may be at once fully under- 
stood. A is a copper receiver for the purpose of holding a cer- 
tain supply of water always in readiness for feeding the boiler, 
and through the centre of this receiver passes a tube, S, from its 
bottom nearly up tothe top; at the top the receiver is fitted with 
a small cock, I, which is opened to allow the air to escape when 
water is first admitted into it. This receiver is held bya bracket 
at the one end of a lever, E, at the other end of which isa 
counterbalance weight, C, and a small guide-bar, with piston 
working in the cylinder at P, supports the receiver when full, 
and steadies its upward motion when it falls short of water, and 
is consequently raised to the position shown by the dotted lines. 
At the bottom the receiver is connected by two pipes, B! and 
S!, with the inside of the boiler, the pipe, B', passing down to 
near the bottom of the boiler, whilst the pipe, S', reaches only 
to the level of the proper water-line. A third pipe, W, leading 
from the valve, W!, communicates also with the pipe, S, inside the 
receiver at one end, and with a reservoir of water at the other. 
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Before the apparatus is prepared for work, and when the re- 
ceiver is empty, it takes the position shown in the dotted line; 
but, in order to charge it, the tap, I, is opened, and water is per- 
mitted to run in from the reservoir, or tank, through the tubes, 
W and S; to ensure which it is only necessary that the water 
level in the tank should be about in a line with the top of the 
receiver when empty. The tap, I, is then closed, and the re- 
ceiver, being full, raises the weight, C, and assumes the position 
shown in the full lines, and at the same time the valve, W', is 
closed by the action of the small lever above it, and the valves, 
L and L\, are opened, the one opening a communication between 
the pipe, S!, in the boiler and the pipe, S, in the receiver, and 
the other between the pipes, B and Bi, the latter of which 
enters the receiver and communicates direct with the lower part 
of its interior, as the pipe, S*, does with its upper part. As 
soon as the water level sinks below the orifice of the pipe, S*, 
steam rushes up into the top of the reservoir, and so causes an 
equal pressure on the top of the water in the receiver and on the 
top of the water in the boiler, so that the water in the receiver 
flows down into the bottom of the boiler by its own gravitation ; 
when the water in the boiler is above the orifice of the pipe, S*, 
water is prevented from being driven from the boiler into bottom 
of the receiver through the pipe, B*, by the stop-valve at R. As 
the receiver, A, becomes emptied, steam takes the place of the 
water, which, being so much lighter than water, will cause the 
counterbalance weight, C, to bring the receiver into the position 
indicated by the dotted lines, closing at the same time the two 
valves, L and L*, and opening the valve, W?, in the supply-pipe, 
W. The steam in the receiver, being thus brought into contact 
with the feed-water, rapidly condenses, and, forming a vacuum, 
causes the receiver to fill, when it is again at once brought into 
its former position. ‘The main feature in the apparatus, distin- 
guishing it from others ofa similar kind arog | proposed, is, 
that as the receiver rises and falls, the lever, E, traverses over 
its fulcrum, D, and its two arms thus vary in length. This alter- 
ation in the effective lengths of the arms of the supporting 
lever enables the receiver to remain steadily in its = or 
lower position until its weight is materially increased or reduced, 
as the case inay be. 

By this means the water in the boiler is constantly kept at a 
certain level, thus preventing the possibility of an explosion by 
low water, as well as the inconvenience of carrying the water 
too high in the boiler; and, by attaching a counter to the ma- 
chine, the exact amount of water that has been used from time 





to time may be registered. 





THE LAW OF THE DRAWING.-OFFICE. 


WE print the following rules and conditions under which all 
draughtsmen are employed by the new firm of Messrs. J. and H. 
Gwynne, Hammersmith Ironworks, and Cannon-street, London: 

No. 1. The hours of work will be from 9 a.m. to 1 P.M. 
and from 2 p.m. to 6 P.M., except on Saturday, when the 
working hours will be from 9 A. M.to 2 p.m. Overtime will be 
paid for at the rate of 1s. 4d. an hour for every hour worked. 

No. 2. Each draughtsman is required to give in daily the 
particulars of what he has been working at each day; and when 
at more than one job, the exact time he was at each job must 
be stated. 

No. 3. Any draughtsman once engaged wishing to quit the 
service of the firm must give notice of such intention on the 
pay-day a fortnight previous to the time he desires to leave, or 
forfeit any wage that may be due to him, and also render him- 
self liable for any loss that J. and H. Gwynne may sustain 
through notice not being given. 

No. 4. A fortnight’s notice or week’s salary can be demanded 
from the firm unless the dravghtsman has been guilty of mis- 
conduct or breach of any of these rules, in which case he will 
be liable to discharge without notice or payment. 

No. 5. A bonus, specified in the printed rules, as _ to 
the workmen, equal to 10 per cent. on the profits of the year, 
will be divided amongst the employés in equal proportion to the 
pond received by each person. This is as an encouragement to 

iligence. 

No. 6. Draughtsmen are genes from going into the works 

without the permission of the principals. 
No. 7. Before ee employment each draughtsman will 
be required to furnish such particulars as are required about 
himself for the register book, and sign his consent to the rules 
and regulations of the drawing-office. 

No. 8. Each draughtsman has to provide himself with neces- 
sary drawing instruments, set and T squares, and colour 
brushes. 

No. 9. Estimates and calculations must be entered into the 
office estimate-book when completed for future reference; and 
the head draughtsman must see that all drawings are numbered 
according to the order-book. 

No. 10. All draughtsmen before being employed by J. and H. 
Gwynne must sign a paper that they will not copy or make use 
of any drawing, tracing, estimate, or calculation, the property 
of the firm, or make sketches of any machinery in the works, 
except for the benefit of the firm, without having first obtained 
the written consent of one of the principals. 

Any one signing this document, and afterwards found to have 
broken his covenant, will forfeit all moneys owing him, and have 
legal proceedings instituted against him. 

No. 11. All draughtsmen are expected to finish their draw- 
ings in a neat and workmanlike manner, and are requested to 
give the greatest attention to the working details, so that mis- 
takes and useless expense may be avoided. 

No. 12. All notes, — memoranda, &c., made during 
working hours must he considered the property of the firm, and 
must not be removed from the offices without permission. 

o 30 , in accepting 
employment from John and Henry Gwynne, in consideration of 
certain wages or other money payments to be paid by them to 
me, do hereby agree to serve them exclusively of any other 
person or persons, according to the rules and regulations as 
specified in their drawing-oftice forms; and I hereby agree that 
I will not copy or make use of any drawing, tracing, estimate, 
or calculation, or make sketches of any machinery in their 
works, except for the benefit of the firm, without the written 
consent of one of the principals, 

Name. 

Address. 

A 


ge. 

Where last employed. 

How long as draughtsman. 

Why leaving last situation. 

Salary received in ditto. 

Character from ditto or employer. 
Testimonials, 








AMALGAMATION. When the Midland and the Glasgow and 
South-Western lines are almalgamated, they will form a system 
of 944 miles, independently of the new lines now in course of 
construction by the Midland. As if this system were not large 
enough, a correspondent of the Zimes proposes that the Midland 
and the London and North-Western companies should amalga- 
mate, the last-named company having 1320 miles of main lines 
and branches. 

Tue AmerIcAN Lakes.—According to the Pittsburgh Com- 
mercial, a scheme for uniting the lakes has been brought forward 
by some parties who have offered to undertake the building of 
the ship canal connecting the lakes with the St. Lawrence: “It 
will extend across Canadian territory from Lake Huron to Lake 
Ontario, and will cost an enormous sum of money, but the ad- 
vantages to be derived therefrom, and the immense amount of 
freight that will seek that channel of conveyance, will render it 
one of the most profitable undertakings ever attempted in 
America.” 

Tue Royar Trarn.—The Queen’s train, on her journey from 
Windsor to Balmoral (5914 miles), consisted of fourteen 
carriages, including the state and other saloon carriages, first- 
class carriages and brakes, all fitted with Martin’s system of 
electric communication. 

Irrication.—The report of the Madras Irrigation and 
Canal Company shows that the works are being well pushed 
forward, several engineers having been sent out from England. 

Hoorer’s INDIA-RUBBER CABLES.—We observe that Mr. 
William Hooper’s india-rubber insulation, for submarine cables, 
has gained a gold medal at the Paris Exhibition. A silver 
medal was awarded to the gutta-percha covered cables shown 
by other makers. 

Tue TeLecrapH.—The Atlantic and Pacific Telegraph 
Company has been organised to build a newline through from 
New York to the Pacific. The division from New York to 
Buffalo is to be completed by the first of next September. 
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ELECTRICITY AT THE PARIS 
EXHIBITION. 

Ir is only right that our readers should understand 
that the series of articles which have appeared, and 
which will continue to appear, under this head are 
simply the result of unassisted observation, and that 
they are by no means intended to be a complete résumé 
of the electrical contents of this world’s fair. Indeed, at 
present it would be impossible to produce such an 
account. The electrical appliances are so numerous 
and so scattered, the catalogue is so incomplete and in- 
efficient, that none but the jurors in their own parti- 
cular classes can know, examine, and report upon their 
contents aud merits ; and even they cannot do much 
without the assistance of the exhibitors themselves. 
We must, therefore, wait for the jurors’ reports 
before we can hope to obtain full returns of all the 
electrical apparatus in the building; and, therefore, if 
any invention or design is accidentally omitted from 
our notice, it will simply be because it wasu’t seen. 

1. Submarine Cables.—England is the home of 
the submarine cable. Here it was first conceived, 
and here it was first carried out. It has not thriven 
uniformly well under its old nurse’s care, for failure 
has marked nearly every step of its progress; but 
having safely passed through all the diseases of its 
infancy, it is now a fine healthy child, and English 
contractors are prepared to lay cables from Dan to 
Beersheba, from Tine e to the pole. ‘The first practical 
cable was that laid between Dover and Calais 
in 1851, and that continued for many years to be 
the pattern of all succeeding cables—a little 
heavier or a little lighter, according to the whim 
of the engineer—until at last telegraph engi- 
neers. were divided into two schools, the heavy 
and the light, who, like political parties at home, in 


course of time reversed their positions, the quondam | 
heavy side using the lightest possible form, and the | 


light party being driven by costly experience to the 
heaviest and strongest cable. No difference was made 
for deep and shallow water, for rocks, shoals, and sand, 
volcanoes; ooze, or coral. The nature of the bottom 
was ignored. Straight lines were drawn across a map, 
and that route selected without, reference to any ob- 
struction or depth of water. But after the failure of 
several expensive cables, the Atlantic (1858), the Red 
Sea (1860), and various cables in the Mediterranean, 
reason began to rule, science and mathematical reason- 
ing stole in, and vast improvements were the result. 
It is, however, a very interesting fact that the original 
Dover and Calais cable is still at work, and for that 
yarticular locality a more perfect cable could scarcely 
iave been constructed. Indeed, with slight alterations 


internally and externally, chiefly in the use of stranded | 


instead of solid wires for conductors and outside pro- 
tectors, it will probably remain the type of all future 
shallow-water cables. 

‘The only exhibitors in this class of cable upon the 
catalogue are Rattier and Co., Paris; Machabee, 
Paris; Trevisani, Detti, and Balestrini, Italy; and 
Hooper, London. But Henley, London, has a very 
fine display, and so have Siemens Brothers, London. 

Rattier and Co. are the only cable makers of any 
reputation in France» They~ manufacture almost 
entirely for the French Telegraph 


Their first cables were made in 1859, and laid along | 








other makers. We shall have to speak of Mr. Hooper’s 
wire under another heading. 

Siemens, like everything that emanates from his 
well-organised and finished aéelier, has also a neatly 
arranged case of cables exhibiting the various patterns 
constructed by him. Their form of deep-sea cables, 
though not strictly novel, is so far peculiar and original 
that it deserves notice. The core is covered witha 
double strand, in opposite directions, of hemp; and 
this hemp serving, covered with a sheathing of what 
looks like ribbons of Muntz’s metal, but is really 
copper, spirally layed and overlapping each other. 
This covering is supposed to resemble the scales of a 
fish, and thus its ingenious inventor has gone to nature 
for a wrinkle to enable him to withstand the destruc- 
tive influence of the sea. It is said that this cable is 
very strong and very durable. It has been laid be- 
tween Carthagena, in Spain, and Oran, in Africa, and 
also between Bona and Bizerta; but, whether still at 
work or not at both or either place, we do not know. 
We have an idea that the first never worked. 


There is an absence in this Exhibition of those 
numerous forms of abortive deep-sea cables that 
characterised the Exhibition of 1862. The great 
success of the Atiantic cable has perhaps deterred in- 
ventors from exhibiting the offsprings of their genius. 
When things go wrong, inventors spring out like 
wolves in bad seasons; but when the sun shines 
and things go right, they retire to their two-pair 
backs. The success of the Atlantic cable has upset 
all their calculations, and there is a total absence of 
those futile ideas that have raised so many smiles. 
Even the irrepressible Allan, with his xe plus ultra 
rope, is absent, and Macintosh’s name was only seen 
chalked up upon the wall. We have not seen the 


, efforts of our Italian friends in this direction, because 


when passing through the Italian court everything was 
in a hopeless state of confusion. Rowett—and his 
home was Paris—does not even exhibit. It is scarcely 
fair, however, to class Rowett with mere schemers, 
because. of: all the forms of hemp cables submitted at 
the presenttime, his, perhaps, was the best. . He has, 
however, been placed on thie shelf, but whether, like 
the other Phenices, he is occasionally going to crop up 
from his ashes we cannot say. ‘The progress made in 
submarine telegraphy has not been the result of inven- 
tion, nor due to the dictation of schemers, but 
to the downright sledge-hammer blows of re- 
peated failure and costly experience, and our success, 
which has been so hardly earned, could not possibly 
have been expedited by the acceptance of one single 
outside suggestion which we can recal to mind. How- 
ever, people will never profit by or believe in the ex- 
perience of others. They must acquire it for them- 
selves, and we shall probably exist long enough to 
chronicle many more catastrophes in submarine, per- 
haps in Atlantic, telegraphy. Some of the French 
papers announce the extension of a new Atlantic cable 
from Brest to the Island of St. Pierre, at the entrance 
of the Gulf of St. Lawrence. Let our cable makers 
look out. The French are quite as competent as we 
to make cables, and they will, too, ere long. And Jet 
this Franco-English-American Company look out; for 
if they trust to specious inventors, amateur engineers, 


Administration. | or nautical swells, they will surely come to grief. 


2. Insulating Material—Nothing is more astonish- 


the coast of Brittany, connecting together the sema- | Ng than the progress made in this branch of tele- 


phore: stations still maintained on the French coast, 


and have continued in good working order from that | 
period. They have also sent cables out to Senegal | 


and Cochin China. Many of the rivers of France are 
also crossed by their ropes. Indeed, they promise to 
be very serious rivals to our English makers. They 


graphy. The great perfection to which the science of 
testing has been brought has probably conduced more 
to this than anything. Samples of insulated wire that 
in 1862 would have been considered perfect would 
now be considered worthless. The periection of the 


| core of the Atlantic cable can scarcely be realised, and 


exhibit a case containing a large variety of cables, | the beauty of Hooper’s wire surpasses belief. Indeed, 


most of them of Dover-Calais type, and none exhibiting 
novelty in design, though great excellence in work- 
manship. 

Henley exhibits a very fine case containing speci- 
mens of every cable he has ever made, from that laid 
in 1857, between Ceylon and India, to the shore end 
of the Atlantic cable, and that recently laid to Nor- 
derney, on the Hanoverian coast. The latter cable 
is very massive and strong, and a fine specimen of 
a heavy shallow-water cable. It weighs 10 tons per 
knot. The Atlantic shore end is, also very strong, 
and there is:another powerful cable made of four 
recovered cables, originally laid to the Hague by the 
Electric Telegraph Company, laid around a core of 
Hooper’s wire, and now submerged between Scotland 
and Ireland. Mr. Henley deserves great praise for 
his spirit and enterprise in thus maintaining the credit 
of British cable makers, who would have been unre- 
presented but for him. a 

Mr. Hooper displays a case containing cables with 
his core, but they are made (that is, the cables) by 





| the. perfection of insulation so far outstrips the power 
| of measurement, that, like the astronomer who, finding 
| mere numbers useless, seeks an idea of distance in the 


velocity of light, the electrician throws aside his ohms 
and his mercury units, and adopts time—the time of the 
static charge in the wire falling from full tension to a 
fraction of that tension. 


Rattier and Co. here again tread upon the heels of 
English manufacturers. Their samples of gutta-percha 
covered wire quite equal in appearance anything pro- 
duced in England: whether they insulate as aS is 
another question. Rattier tests all his wires, before 
he delivers them, in water, but not under pressure, by 
means of Wheatstone’s balance. Wire of 5mm. (.197 in., 
or No. 6 ordinary gauge) outside measurement gave, 
aecording to their own printed statement, 25 to 27 
millions of kilometres (French units) per kilometre, at 
12°C. This is about 300 million ohms per mile. 
This is very good indeed, but not equal to the pro- 
ductions of Wharf-road and Silvertown, where they 
now obtain 3000 million ohms, and even more, for 





the same wire. Hooper exceeds even this, but 
Hooper’s wire is simply marvellous. It is the nearest 
approach to perfection which we have yet obtained in 
insulated wire. Its peculiarity is this: ithas a layer 
around the conductor of the best and purest Para 
rubber, and its exterior coating is a coarser kind, 
and vuleanised; but these two layers are separated 
by a third layer, composed of a mixture of rub- 
ber and oxide of zine, which is said to perfectly 
protect the inner layer from the injurious effect of 
oxygen. Whether this explanation’ is true or not we 
will not vouch ; but one fact is conclusive, and that is 
that no specimen of Hooper’s wire. has been found in 
a state of decay in air or water. Hooper’s:specimens 
are very prettily arranged im glass tubes, and sliced to 
show the internal structure of the core. This wire 
stands 200° Fahrenheit without serious’ deterioration. 
Siemens also exhibits some wire, covered ‘both with 
gutta-percha and india-rubber, separate and combined, 
which we presume to be manufactured at his establish- 
ment at Woolwich. Siemens’s ingenious method of 
causing the two freshly eut edges of two longitudinal 
strips of caoutchouc to adhere, and form a homogene- 
ous tube around a wire, is too well known to need 
description. 

We have no new insulating materials to chronicle. 
Gutta-percha still stands at the top of the class for 
submarine cables ; but Hooper’s material is beginning 
to make the running for india-rubber, and we may 
anticipate a fine race between the two. The success of 
either will depend, first, upon their relative price, and, 
secondly, upon their durability. Their other qualities, 
insulative and inductive resistance, are in each as perfect 
as need be. Hooper, however, leads upon both points. 
They are neck and neck as to price. But, as to dura- 
bility, gutta-percha is absolutely indestructible “at the 
bottom of the deep blue sea,” but nowhere else ; while 
the other is undergoing: probation, ond:therefore its 
staying powers are under trial. It has recently beem laid 

“ From India’s ‘coral strand,” 
to where 

“the spicy breezes 

Blow soft o’er Ceylon’s isle ;” 
and we trust that its suecess will eventually lead:-to 
its extension 

‘“‘ From Greenland’s icy mountains, 

To Afric’s sunny plains,” 
though, by the way, rather unprofitable termini for an 
expensive submarine cable. Still every lover of tele- 
graphic progress must wish success to any material, 
whether Hooper’s or any other manufacturer’s, whieh 
is likely to break through the terrible monopoly and 
thraldom of gutta-percha. 


COMPANY-MONGERING IN HOLLAND. 

We have received the following prospectus, which we print 
verbatim et literatim. It is a curiosity, apart from its Dutch- 
English. 

GENTLEMEN,—I have the honour to send to, you, by book- 
post, a prospectus, with the statuts of an anonymous company, 
established at the Hagne for the Netherlands and their Indian 
possessions. 

I believe, being able to give you the sincere assurance; that 
this company will be very sucrative, by my experience:acquired, 
trading at Amsterdam as practical engineer, mechanical agent, 
and merchant in steam-engines, boilers, machineries, tools, and 
different materials for gas, railway, and contractors’ ironworks. 

Penetrated that each economy is pure profit, I. will,’ with 
this principle, manage the company, hoping to count-you among 
the number of shareholders. 

Please to remark the articles 7, 8, 9, and 10 of the statuts in 
which are stipulated the advantages for shareholders, having 
twenty shares, each of 100/7., what makes the small sum of 
116/. 13s. 4d. 

I believe to may give you the assurance that the success, 
which will proceed from the, under sub J marked, Art. 4 of 
statuts, will be in a few years very considerable. 

It wants not to be proved that the commerce of the Nether- 
lands at their Indian possessions finds itself in grieved cireum- 
stances, but just this situation will have a great influence upon 
the development of industry. 

Incontestably will be great the profit for the Company Tubal- 
cain if she accelerate the establishment of several industrial 
enterprises. 

The Company Tubalcain should be willing to appear as co- 
establisher in solid industrial enterprises taking any shares. 
Contemporary to take the charge or to do execute the projects 
and specifications, conditioning, besides the furnishment of the 
necessary engines or other articles, her part in the profit as co- 
establisher and a fixed part average for the continualy survey on 
all the business upon the mechanical territory. 

It is evident and quite naturaly that the shares which the 
company takes in one or other industrial enterprise must be 
sold as quickly as possible. Supposing that by a precipitated 
forced sale of shares would be caused a small disadvantage, this 
disadvantage should be paid by the profit which the company 
will have furnishing engines and other articles, and the company 
have for benefit an annual part of the profit, being co-establisher 
of such industrial enterprise. 

At the same time the company has always the annual profit 
of the wages for the headsurvey upon the engines and other 
mechanics, with commissions for reparations to execute into the 
named enterprises by Netherlands constructors. 

Into the numbre of persons named by my prospectus, I have 
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taken advise for the company, the head engineer of waterstaat, 
the President and Director of the State’s Railway, alle gentlemen 
truly able to judge on the advantages and benefits of the com- 


Pre pose I can count on their protection and assistance, 

especially because I was functionary of State, and while I ac- 

knowledge my mechanical education the King of.the Nether- 
ds. 


necesserated for 
count it desirable 


I have received the certitude for the mone 
the commencement of the operation ; however 
that the social capital be furnished at once. 

I think it will be in the profit cf the company when manu- 
facturers are only shareholders of the company. 

According to the business mentioned at sub J, art. 4, I made 
already the follow combinations, and previously entered into 
connexion with the different directions of polders n.]. with the 
following gentlemen : 

G. Montauban van Swyndregt; de Jong Canker; van Dig- 
gelen: F. Sieurverts; F. Roets; Bakhuis; G. van der 
Giessen; D. H. Smith; Y. van Haaften; K. Breebaard; G. 
Sigmons; van Maaren; Verwer; Kingma; C. van der Veen; 
F. Veltman; A. Y. Ploos; W. Kamp; G. Bosse; G. Smits; 
Jbr. M.S. Bruin; P. Brouwer; A. Y. Breensma; also with 
the gentlemen establishers of the sugar manufactories at Breda 
and Middelburgh, with the establishers of a rice, peeling and 
flowermill, and with several contractors. 

I am convicted of your assistance, while I suppose it will be 
in your own interest to co-operate to the accomplishment of 
those combinations which are purposed by the company. 

I inform you that at the greatest towns will be placed a 
depét for small machineries, tools, files, iron, copper, zine and 
other useful things, what will be very profitable for the share- 
holders. 

The general agents being engineers will receive the sum of 
for offices expenses with a part in the benefit of the sale. 

The agents at the same time depdt-holders are not salaried, 
but only receive a part in the benefit of the venditiun. 

If commissions from engines or great machineries are com- 
manded to the agents dep6t-holders they are obliged to inform 
so quickly as possible the general agents, who after preliminary 
inquiries give all necessary specificate informations to the com- 


MT think that the profit of the company will be in one or two 
years at least 16 per cent. at 20 per cent., and I believe to be 
able to disburse a dividend of the course of the year 1867. 

In order to obtain the opinion upon the business in establish- 
ment, which can now quietly by presented to you being at your 
interest and profit, 1 found it necessary to consult several 
persons, a.0., also gentleman W. F. A. Beyerinck, manufacturer 
of steam and other engines and director of the Atlas’s iron- 
works at Amsterdam. 

I had charged gentleman A. Groeneveld, sub-director named 
by me, to pay a visit to the named gentleman, who found the 
project colossal, supposed that it would cause the fall of several 
Dutch manufacturers, and would endeavour in alliance with 
other constructors to make the Company Tubalcain harmless. 

I don’t comprehend what might be the reason of this 
assertion, because 1 would give them the opportunity to take 
shares by retaining haif a series disposable for them, and showing 
them that they should obtain the rights belonging to the numbre 
of shares, after the same manner as the other manufacturers, 
shareholders. : 

Subscriptions are accepted by me at the Paveljvens Gracht 
No. 28, from the 10th till 20th May, while in the English{news- 
papers the Times, London News, and Ingeneer shall be fixed the 
places where the subscribtions will also be accepted. 

Copies of the prospectus and statuts of the Company Tubal- 
cain can be obtained to me. Willingly I am disposed to furnish 
you all informations required, which are also to obtain at the 

laces above mentioned. 

I remain, with the greatest respect, your most obedt. Servant, 

JANSEN. 

Notwithstanding the business above mentioned is in the inte- 
rest of Dutch industry, it wil! however work disadvantageous for 
the Dutch manufacturers of steam and other engines, because the 
arrangement of their manufacture permits none competition with 
the foreign country. The gentlemen Paul van Plasingen and 
Dudoe van Heel, directors of the greatest Dutch manufacture of 
steam engines, perhaps only able to support this competition, 
wrote us that the laws of their statuts did not permit them to 
accede to the company. 

The Hague, May 9, 1867. 








AMERICAN ORDNANCE. 


Extract of a letter from Captain Ericsson addressed to Count 
B. Von Platen, Minister of Marine at Stockholm, dated New 
York, March 30, 1867, on the subject of Naval Ordnance. 

“ CERTAIN artillery experiments on a scale of unprecedented 
magnitude having been concluded since I had the honour to 
address you, March 26th, I deem it proper to make some addi- 
tional statements on the subject of armament before taking up 
the question of fixed and movable defences. i 

“The opinion which has gradually been gaining ground 
among American ordnance officers, of late years, that a vastly 
greater destructive effect can be produced, even at long range, 
by large than by small calibre, has been again confirmed by the 
result of the trials of the 20in. guns at Fort Hamilton, New 
York Bay, during the present month, conducted by General 
Rodman, under the supervision of General Dyer, chief of the 
ordnance department of the army. The result will surprise 
those who have not carefully investigated the subject of large 
bore in connexion with the Rodmar. system of casting. With 
solid spherical shot of 1072 lb. and charges of 200 1b., Dupont’s 
mammoth powder, an initial velocity of 1400 ft. per second has 
been attained during these trials, while a range of 7950 yards, or 
24,460 Swedish feet, has been reached with 25° elevation. As 
regards the question of offensive or defensive operations, this 
extraordinary range is of little moment; but if we consider 
the strain to which this great elevation subjected the gun, it 
furnishes very satisfactory evidence in proof of adequate 
strength. 





“ American artillerists have long expressed their surprise at 
the gross ignorance which prevails in Europe with reference to 
large calibre. In England specially, the most erroneous notions 
prevail. Every writer on the subject erroneously assumes that the 
American system is that ot a very low initial velocity, and that 
in England a high velocity is the rule. I will show that the 
case is really the very opposite. A brief notice of the initial 
velocities, charges, and ranges of English wrought-iron rifle guns 
will establish my proposition. Under the supposition that the 
Armstrong 134in. 6001b. wrought-iron rifle would stand ser- 
vice charges of 701b., a trial was made at Shoeburyness, 
November, 1863, to ascertain the true initial velocities and 
ranges with that charge. ‘The result of the trial proved that 
with the stated charge of 70 lb. of powder and elongated shot of 
a mean weight of only 511 lb., a mean initial velocity of 1250 ft. 
per second was attained. The range with two degrees elevation 
proved to be 1160 yards, and with five degrees 2400 yards. The 
American smooth-bore 15in. cast-iron gun, with five degrees 
elevation and only 60 lb. charge, and solid shot, has a range of 
2170 yards. 

‘Before discussing the question of efficiency, I would call 
special attention to the fact that there is a remarkable corre- 
spondence between the heavy rifle.guns in America and in Europe, 
all showing a very low initial velocity, viz., the 134 in. 600- 
pounder wroug):t-iron rifle, -s before stated, 1250 ft. ; the 10} in. 
300-pounder wrought-iron rifle with 40 lb. charge, 1239 ft., and 
the American 12 ia. 620-pounder cast-iron rifle, 1270 ft. initial 
velocity per minute. 

“‘The American smooth bore 15 in. and 20 in. cast-iron guns, 
which Europeans so erroneously assume to be ordnance remark- 
able for low initial velocities, project their shot, as the official 
trials have shown, much swifter than the English wrought-iron 
rifles of heavy calibres before alluded to. Could it be shown, 
however, that although the initial velocity of the rifle shot is 
less than that of the large smooth bore, the spherical shot ex- 
poses a relatively greater surface to the retarding effect of the 
atmosphere, it might be urged with perfect truth; that, at a 
certain distance from the gun, the rifle shot possesses a greater 
foree. That spherical shot encounters such relatively greater 
atmospheric resistance during its flight has invariably been 
assumed in Europe. To prove the fallacy of that assumption 
we have only to ascertain that the vis viva of the rifle and 
—— projectiles at the instant of their leaving the muzzles 
of the guns, and to compare that vis viva with the surface ex- 
posed to atmospheric resistance. The initial velocity of the 
13zin. Armstrong wrought-iron rifle gun being, as before 
stated, 1250 ft. with a 511 1b. projectile, its vis viva will be 
equal with a force of 123 millions of pounds acting through the 
space of one foot. The reason is obvious: a body will acquire a 
speed of 1250 ft. by falling freely from a height of 24,414 ft. 
This amount multiplied by 511 1b. gives 12$ millions. Let us 
now compare this energy with that of the 20in. 10701b. shot, 
and 1400 ft. initial velocity. Adopting the same mode of com- 
putation as the foregoing, we shall find that the vis viva of the 
20 in. shot will be 323 millions of pounds. Let us then further 
compare the area, 143 square inches of the Armstrong projectile, 
with the 314 square inches area of the 20 in. spherical shot 
and it will be seen that while the American cast-iron 20 in. 
smooth-bore gun imparts a force to the shot more than 2} times 
that of the English 133 in. wrought-iron rifle, the area of the 
spherical shot exposed to atmospheric resistance is very little 
more than twice that of the rifle shot. This comparison, proving 
as it does that the rifle shot encounters a relatively greater re- 
resistance during its flight, disposes of the whole question, by 
establishing the fact that the swifter spherical shot meets 
relatively the least resistance. This plain statement, then, 
exposes the gross fallacy of English writers of assuming 
that the heavy American cast-iron smooth bore is inferior in 
range to the English wrought-iron rifles of heavy calibre. 
Even the 9 in. 250 |b. rifle, in which adequate bore and weight 
of projectile have been sacrificed to attain needful strength and 
respectable velocity—abont 1400 ft. per second—is greatly in- 
ferior, in point of velocity, to the large smooth-bore 15 in. 
American cast-iron gun, which ayer a 400 1b. shot at the 
rate of 1480 ft. per second with the ordinary service charge of 
60 Ib. of —_—. In answer to those who claim a much higher 
initial velocity for the 2501b. shot projected with 43 lb. of 
powder, it is only necessary to point out that the greatest pos- 
sible effect of each pound of powder in a Qin. rifle gun will 
searcely reach 180,000 foot-pounds, which, if multiplied by 43, 
proves that 7,740,000 is the maximum initial force imparted to 
the projectile. This amount, divided by 250, shows that the 
force developed is only capable of raising the shot to a height of 
30,960 ft., a free fall from which height will produce a velocity 
of 1407 ft. per second. Having thus incontrovertibly proved 
that the American smooth-bore guns of heavy calibre are not 
only not inferior, but much superior in range to all English 
wrought-iron rifle guns of calibres large enough to be of any use 
against armour-clad vessels, let us now consider the a: tual 
comparative destructive power of English and American ord- 
nance. The vis viva of the projectile of the English 600-pounder 
is 12} millions, that of the 300-pounder with 40 lb. charge 74 
millions, and that of the 250-pounder with 43 lb. charge 74 
millions. On the other hand, the American 20 in. gun imparts 
a vis viva to its spherical shot of 323 millions, while the 15 in. 
gun, with the ordinary service charge of 60 1b. imparts a vis 
viva of 134 millions. Unfortunately for England, her 600- 
pounder has proved unreliable, so that in case of conflict with 
the United States she would have nothing but her puny 250 Ib. 
and 300 lb. projectiles, with their small initial force of 7 millions 
of foot-pounds, to oppose to 1000 lb. solid spherical shot, which 
develops an initial force of 32 millions of foot-pounds; this 
enormous force at the same time suffering a relatively less 
diminution of intensity during the flight of the shot than the 
English heavy projectiles. Let us bear in mind that the 
handling of a 20 in. gun on shipboard is no longer problematical. 
The Puritan’s turret will turn as easily with 50 ton guns as 
other turrets with their lighter pieces. The gunner, by apply- 
ing his hand to the training gear, will point the monster gun 
and direct the course of the 1000 1b. projectile as readily as if he 
were ns the smallest field- piece. 

“ English writers on American monitors, on the strength of 
the assumed low velocities of American guns, invariably suggest 





the tactics of firing at long range, ignorant of the fact that at a 
distance which would merely enable their light projectiles to 
scratch our 12 and 15 in. thick turrets, the 1000 lb. spherical 
shot would crush in the armour of their broadsides. It is much 
to be regretted that there are Swedish writers also, who are so 
ignorant on the subject as to advise the nation to copy the 
abortive English system of employing small wrought-iron rifle 
guns, instead of following the successful practice of the United 
States, that of employing smooth-bore cast-iron guns of large 
calibre, Their advice merits special censure, on the ground that 
the latter course dispenses with foreign aid, and relies on Swedish 
skill and Swedish iron. 

“I cannot refrain from saying, that if further proofs were 
wanted of the ignorance of the writers in the Swedish journals, 
than their dangerous advice to the nation, their statement re- 
ferring to the impact of spherical and elongated projectiles, pre- 
sented in support of their views, furnishes incontestable evidence 
that they do not properly understand the subject. Any tyro in 
dynamics knows that the impact of a spherical shot is less than 
that of an elongated shot at a distance, if fired with the same 
charge and from the same gun, and every one at al! conversant 
with the subject understands the reason. In the statement put 
forth, the 150 1b. spherical shot projected with 50 1b. of powder 
will attain an initial velocity of 1820ft. per second, while 
the elongated 310 lb. rifle shot projected by an equal charge 
will only reach an initial velocity of 1280 ft. per second. The 
resistance of the atmosphere to the progress of projectiles being 
as the square of their velocity, the spherical shot will by reason 
of its greater velocity, in this instance, encounter more than 
twice the resistance of the elongated projectile. It will thus be 
seen why the impact of the spherical shot, at a certain distance 
from the muzzle, should be only 425, while that of the elon- 
gated shot is 573. It is by this erroneous process of comparing 
the impact and velocity of spherical and elongated shot pro- 
jected by the same gun that the English have acquired suci: in- 
correct notions about American ordnance. Not until European 
savans learn to compare their small-bore rifles with large smooth 
bore, and not until they reflect on the fact that the vis viva ot 
the large American spherical projectiles bear a greater propor- 
tion to the surface they expose to atmospheric resistance than 
the English large rifle projectiles, will they cease to write non- 
sense about our ‘short ranges’ and our ‘ inability to destroy 
armoured ships at a distance.’ 

“With reference to the power of projectiles of different dia- 
meters to pierce armour-plates, I deem it important to observe 
that the capacity of a plate of a given thickness to resist pene- 
tration is in the exact ratio of the circumference of the projec- 
tile. Nor can I omit to notice, with reference to flat-headed 
and pointed projectiles, that the experiments at Washington 
Navy Yard have established the important fact that the spheri- 
cal shot is sufficiently pointed for effective penetration. This 
was strikingly exemplified during the trials by the ease with 
which the 10in. spherical shot penetrated the heavy timber 
targets faced with the Sheffield 5in. plate, and the ease with 
which the 15 in. shot pierced a 7 in. solid armour-plate of soft 
steel, submitted for trial by European manufacturers who were 
confident that it could not be penetrated by any projectile, least 
of all by a spherical one. 

“It will be evident, therefore, that the 9in. diameter rifle 
shot of the ‘Woolwich gun,’ the circumference of which is 
nearly half that of the 20in. shot, but the vis viva of which 
is less than one quarter of the latter could not seriously injure 
an armour-plate which the 20 in. shot would easily destroy.” 








AMERICAN MONITORS AND ENGLISH 
ORDNANCE. 
To THE Eprror or ENGINEERING. 


Srr,—I have just received a letter from America, which well 
illustrates some of the points connected with the powers of pene- 
tration of English guns and the powers of resistance of monitor 
vessels to shot—topics which have of late provoked much dis- 
cussion in this country. 1 send you an extract from this letter, 
and also some of its enclosures, in case you may think it useful 
to lay the same before your readers. 

Iam, &c., 
Joun Bourne. 

“T have read with amazement the leader in The Engineer of 
the 12th instant, on English and American Ironclads. A more 
dishonest course could not be adopted than that of ignoring the 
principle of the monitor, and comparing the strength of lami- 
nated and solid plates. As to our laminated armour, [ will 
merely observe that the enemies of America will do well not to 
count on encountering only laminated armour, in case of a con- 
flict with this country. 

“T enclose an article from the Army and Navy Journal, that 
may suggest some points useful to be had in remembrance. 

“The statement of The Engineer regarding the want of power 
of American ordnance is grossly absurd. The enclosed extract, 
from the records in the Ordnance Bureau at Washington, will 
show how much truth there is in the statement of The Engineer 
that ‘the 11in. gun is, as we have said, set at defianee by a 
good 44in. plate.’ 

“ With reference to the 11 in. gun, it is proper to observe that 
the greatest possible misapprehension exists. This piece, con- 
structed by Dahlgren, is merely a shell gun, never intended for 
heavy charges or for battering purposes, though it was to a smali 
extent employed, during the late war, for firing solid shot. 
Admiral Buchanan, of the Merrimac, owed his safety to the 
circumstance of this light gan being mounted in the Monitor 
turret. Had the little 10 in. smooth bore, which the Washing- 
ton experiments have shown can send a solid shot clean through 
Brown’s 5 in. thick plate, 20 in. oak back plate, and then 10 ft. 
into a bank, been employed, the Confederate commander, in 

lace of being able to crawl away into shoal water, would have 
n sunk on the spot. As a shell gun, however, the 11 in. 
Dahlgren has never been equalled in any country. The effect 
of the 11 in. battery of the New Ironsides, as the Confederates 
freely acknowledge, was the most terrific recorded in naval 
annals. And it was this 11 in. she!l gun, mounted in pivot, on 
board of the Kearsage, which so quickly disposed of the Alabama. 
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But, light as the 11 in. gun is, Captain Jeffery has shown that 
it cannot be ‘set at defiance’ by a 44in. plate. I: woud be 
waste of time to show what would happen to the Warrior, and 
similar ships, before the muzzles of the 15 and 20 in. smooth- 
bore guns (whose projectiles have an initial force, according to 
the recent experiments at Forts Hamilton and Monroe, reaching 
from 15 to 30 millions of foot-pounds), when our light smooth- 
bore snell-gun firing 301b. of powder, developing less than 
7 millions, penetrate the 5 in. Sheffield plate. 7 

“If I can find time, I will send by next mail a statement 
which clearly demonstrates the comparative force of English 
and American ordnance. , 

«English writers commit a grave error who judge of the 
endurance of our guns by the restrictions as to firing heavy 
charges, which prudence dictated during the war. Those 
writers forget that the founders of the new system, who were 
responsible to the nation, could not affurd to rua any risk what- 
ever.” 


“ PERFORMANCE OF AMERICAN GUNS FIRED AGAINST 
ENGLISH ARMOUR-PLATES. 
“ Target No. 57. 
*“* Pencote Battery, June 29, 1864. 

* Gun 11 in. and 10 in. mounted on wood carriage on platform. 
Charges, Hazard cannon powder; initial velocity, 1572 ft. ; pro- 
jectile as below; solid shot; Primer’s friction; officer in charge, 
Lieut. Commander Wm. N. Jeffers; record by Stanton; aimed 
at iron target, No. 57, from John Brown and Co., set against a 
bank of solid clay. 








Remarks. 


No. from gun 
No. to-day. ; 


Recoil. 





Ie 
in. 


10417 | Steel shot apparently not 


f 
(broken or cracked. 
Prepared shot cast at Ord- 
nance shop from charcoal 
iron. Cracked, and about 
10 Yb. fallen off. 


105 | 8 2 
10 in. Gun. 
Prepared shot cast from 
40 | 126 §8 | 6 4) charcoal iron. Shot broken 
u 


“ Description of Plate. 

“Tron plate 18 ft. long, 39in. wide, Sin. thick, backed by 
18 in. wood and 1 in. plate of iron. 

“ First shot went through front plate, making a clean round 
hole 114in. in diameter, through all the wood backing, and 
driving the last course of wood and the inch iron plate back 
Sin. Separated this course from backing 3 ft. each way from 
centre of shot-hole; rear of shot in hole 19in. trom front of 

plate. 
“Second shot had same effect as first, except breaking two 
large bolts at right end of target. 

* Third shot, fired from 10 in, gun, about same effect as others, 
except breaking through wood backing. Shot carrying plate 
with it. Shot broken up. 

* Target No. 61. 
** Pencote Battery, Sept. 20, 1864. 

“ This target was made of one plate of English iron (made 
by Brown and Co., Sheffield, England) 5 in. thick, backed by 
20 in. solid oak, and joined together with fourteen wrought-iron 
bolts and nuts, The target was placed on its longest edge 
against a bank of solid clay. 

* Dimensions of Target. 

18 ft. long, 
39 in. wide, 
5 in. thick. 
Timber... 20 in. thick. 

“Gun 11iu., No. 214, mcunted on wooden carriage on plat- 
form; initial velocity, 1572 ft.; charges, Hazard cannon powder ; 
projectile, 11 in, solid cast-iron shot; officer in charge, Lieut. 
Commander William N. Jeffers. 

No. from No. Weight of 

Gun. to-day. Charge. Projectile. 

Ib. Ib. ft. in. 
200 1 30 168 104 7 2 

“ This shot struck 32 in. from left edge, 10} in. from top, and 
12in. from lower edge of target, breaking through the plate, 
and forcing the disc into the first course of timbers. The shot 
was fractured and fell out in front of target. Diameter of shot- 
hole, 124in.x13 in. ‘limber slightly fractured. 

“Gun 10in., No. , mounted on iron carriage on slides on 
platform; charges, Hazard cannon powder; initial velocity, 
1572 ft.; projectile 10 in. solid cast-steel shot. 

No. from Ne. Weight of 

Gun. to-day. Projectile. 

Ib. Ib. in. ft. in. 
1 40 141 80 6 9 

“This shot struck 25in. from right edge, 15in. from top 
edge, and 13 in. from lower edge of target, passing completely 
through plate and timber, and imbedding itself 10 ft. into the 
bank, where it was found unbreken. 

“ Diameter of shot-hole, 11 in. by 11} in.” 

“ The Engineer lays great stress on the condition ‘a good 
4} in. plate.’ Can it be supposed that the 44 in. plates applied 
to the Warrior and other ships are superior in quality to the few 
5in. plates made many years afterwards, and presented by 
Messrs. Brown to the American Government, as samples 
specially manufactured to practise against? Yet this 9 in. 
English plate has not been able to ‘set at defiance’ even the 
light American shell-gun!” 

[ We must express our own strong doubts, if not positive con- 
viction, that the initial velocity given for the 168 lb. shot, viz., 
1572 ft. yer second with 30 lb. charges, was never attained. 


Plate 


Insertion. Recoil. 


Charge. Insertion. Recoil. 
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THE DUNDERBERG NOT DESIGNED BY 
ERICSSON. 
To THE Eprror oF ENGINEERING. 

Srtr,—I have received a letter from America pointing out the 
fact that the Dunderberg was not designed by Captain Ericsson, 
as was inadvertently stated in your notice of that vessel, and 
indeed as will readily be believed when it is recollected that the 
armour of this uncouth leviathan is only 33 in. thick, whereas 
it has been Ericsson's main design in constructing his monitor 
vessels to be able to make his armour very thick, whereby alone, 
as he always maintained, can the penetration of shot be pre- 
vented. In April 1866 1 received from Ericsson a drawing of 
this vessel; and it will show his estimate of her qualities if I 
quote a paragraph from his letter accompanying this drawing, 
which is as follows: “ As the side armour of the hull of this 
“ shapeless mass of timber averages only 3} in. in thickness, any 
“ of our small monitors could send this extraordinary specimen of 
“human genius to the bottom in a few rounds. need not 
“criticise the midships section. Its weak bottom and flat 
** bilges will not escape your experienced eye.’’ 

This extract is sufficient to show that Captain Ericsson 
neither designed the Dunderberg, nor approved of the plan on 
which she is constructed; and I trust you will correct the inad- 
vertence which represents him as the author of that weak 
montrosity. 

Iam, &c., 
Joun Bourne, 








TENSION-GIRDER SUSPENSION. 
To THE Eptror oF ENGINEERING. 

Sin,—Within the last three months I have extended the 
calculation of the strains in lattice girders suspended by a link 
at ove end to the case in which two girders fourm each the in- 
clined link for the other, the angle being properly shown be- 
tween them. 

This planat once makes a rigid suspension system; each 
— is straight along its top chord, and the lower chords 
are Tree. 

I need not now go further into details, but there is this ad- 
vantage here over the horizontal suspended girder, namely, 
that the halt-bridge weight of each portion puts an initial tension 
on the other top chord, and this may be utilised to remove all 
possibility of compression due to uneven passing loads, so that 
the upper chord shall not at one time suffer compressive, at 
another a tensile set. In long-span bridges there will be so much 
of this initial tension, that either the depth of girders may be 
lessened, or the angle between the two halves of the Y may be 
modified. 

Untill saw the pithy and able articles which have lately 
appeared in your journal, I believed that I was the originator of 
the idea of throwing the chief strains of a girder into the back 
chains, having taken out a patent on the subject in the year 
1864, tor Warren and lattice girders. I also thought the in- 
clined link was my secret; but I am glad, at all events, to find 
I was following so high an authority as Mr. Fowler, and I hope 
that this further step, which you have kindly allowed me space 
to put forward, namely, the tension-girder suspension, may 
be found to be the solution of the problem how to apply 
suspension bridges to long spans for railway purposes. 

I am, Sir, your obedient Servant, 
J. E. Wuirixe. 

Royston, Herts, May 20, 1867. 








LONG-SPAN BRIDGES. 
To THE Eprtor oF ENGINEERING. 

Srr,—If you will kindly permit me to reply to Mr. Young’s 
letter, I shall be obliged. I simply say this, I should be very 
sorry indeed to quote exparte from another person’s specification 
in the way Mr. Young has done. There are drawings and descrip- 
tive matter in my patent of a bridge actually erected in 
Calcutta after the patent was taken out, wherein the mid-girder, 
M MN, is plainly shown and described. Can anything be more 
conclusive or clear as to my right to the mid-girder than this. 
Mr. Young, in appropriating this, bas pin-jointed it into the 
ends of his cantilever, instead of using it as 1 do, and, I presume 
because he has taken one of the main features of my invention and 
hung it on to his cantilever, he supposes he is entitled to use the 
mid-girder: this is evidently a mistake on kis part. In addition 
to this, he coolly writes to you, Mr. Sedley has patented ‘‘ what 
“ is not very clear.” I observes he does not offer any practical 
experience of his so-called own system of construction. Am I 
to infer from his silence that it is purely theoretical? I have 
the pleasure to enclose you a letter from the gentleman for whom 
the 10 ewt. bridge was put up at Staplehurst, in which you will 
read, “‘I am more than ever convinced of the soundness and 
“value of your principle. My little bridge stands admirably 
“ in every respect, and I shall be very much astonished indeed 
“if ever I live to see the end of it.” The fault found with 
those sent to India is that they are much stronger than is 
necessary. 

I beg to remain, Sir, your obedient Servant, 

May 21, 1867. A. SEDLEY. 








CAST-IRON FOOTPLATES. 
To tHe Eprror or ENGINERING. 

S1r,—Referring to your notice of Messrs. Kitson and Co.’s 
Engines in your last number, cast-iron footplates were applied 
by Mr. R. Thornton to the locomotives on the original North 
British Railway, in 1848, which, I think, is earlier than they 
could have been applied on the Caledonian line. 

Yours obediently, 
London, May 20. K 








AMERICAN TraDE.—The trade of New York is decreasing, 
the imports having considerably fallen off this year, as compared 
with last year, while the exports of goods or “ produce” have 
very greatly fallen off. 








SPARK-CATCHERS FOR LOCOMOTIVES. 
To THE Epiror oF ENGINEERING. 

S1r,—To all those accustomed to travel on American railwayS 
the annoyance of flying sparks or cinders is well known, and 
many contrivances have been introduced, from time to time, 
upon the locomotives intended to prevent it, but most of these 
have only been partially successful. Nearly all these depend, 
even for their partial success, upon the use of wire netting, the 
fineness of the mesi: being made to depend upon the fuel used. 
As will be seen, tie conditions of the case are quite difficult at 
the best, as an exit must be provided for the great volume of 
steam at high velocity issuing from the cylinders through the ex- 
haust nozzles, and yet it is desired to keep back the sparks which 
when they do escape are almost needle-pointed in fineness. A 
sort of compromise seems in general to be arrived at by which 
the cinders or sparks are beaten down as it were to the finest 
possible degree, and then they escape through a netting of an 
area greatly enlarged bevond that of the chimney proper, in 
order that the exhaust steam may not be impeded to an improper 
degree in its own escape. 

Another condition needed to be kept in mind is that an open- 
ing, almost always obtained through the meshes of the netting 
only, is needed for a proper draft when the engine is standing, 
or when the fire is first started. 

Engines burning wood fuel will almost inevitably give rise to 
this annoyance, as even with the largest exhaust pipes there is 
a sufficient cutting action of the draft upon the burning fuel to 
cause some of it to be drawn into the tubes, and when once there 
combustion is impossible, even in these small particles, and they 
can only be whirled out into the air through the chimney. 

With those that burn anthracite coal, oiten of great hardness, 
a difficulty even greater than that just mentioned is ex- 
perienced, as most engines of this class run without any netting 
whatever, and some without any cone or deflector witiin the 
chimney to check the sparks in their upward passage, and thus 
they are thrown to a considerable distance, sometimes doing 
serious damage; to property along the along the line, as from 
their great hardness they continue red-hot for oue or two 
minutes, 

The trouble in this case is further increased by the well-known 
fact that nearly every kind of anthracite coal will splinter off over 
the whole outside of a lump, owing to the sudden expansion of 
the surface when thrown into a hot fire. 

When bituminous or soft coal is used, a proper draft can be 
maintained with a larger exliaust-nozzle; and as the character 
of the coal is quite different, there is generally less trouble 
caused by cinders. 

A chimney of efficient constrnction is in use on the New York 
Central Railway, on many of their engines, having a sufficient 
area of opening through a netting, by which cinders may be 
broken up in their escape when theengine is running, and also 
an opening free from any obstruction, through which the gases 
from the firebox may pass freely when the engine is at rest. 

It consists of a straight iron pipe din. thick, 18 in. diameter, 
and 36 in. high, bolted to the smoke-arch at the front of the 
engine by a cast-iron base of the usual form, and to the top of 
this pipe is rivetted a tapering course, also of fin. iron, expanding 
in a height of 18 in. to a diameter of 36 in. and at this point a 
circular sheet of wire netting, 36 in. in diameter, is laid across 
the chimney, above which netting, bya second taper course, the 
chimney is reduced in « height of 18 in. to its first diameter of 
18 in., and to the top of this is rivetted a straight course 4in. 
high to the upper edge of which is fastened a band of half-round 
iron for finish. 

The netting just mentioned, which is made of about No. 15 
wire, and has a mesh }in. by $in. in the clear, has in the 
centre, within the double cone formed by the outside casing of 
the chimney, around hole cut 17 in. in diameter, and below it 
at a distance of 3 in. is placed the upper edge of a light cast-iron 
cone or deflector 18 in. in diameter, which tapers downivard to a 
point in a height of 9 in. by a curve of such form that the cinders 
are reflected nearly or quite horizontally, so that they will 
escape upward through the netting around the sides only, while 
the clear opening 3 in. high above the deflector, and under the 
edge of the 17 in. hole, in the centre of the netting is sufficient 
to allow a free draft when the engine is at rest. 

The deflector and the edge of the netting around the opening 
mentioned are held in place 3 in. apart by double nuts placed on 
screwed rods, which are rivetted to the lower course of the 
chimney, and by means of these nuts a small vertical adjust- 
ment is rendered possible. 

The mesh of the netting most largely used in wood-burning 
engines is so fine that a medium-sized pin cannot be thrust 
through it, and hence a large total area of netting is necessary 
to give a sufficient escape to the steam and gases from the fire- 
box passing through it. 

Yours, &c., 
FP. BARNEs. 

Trenton, N. J., May 4, 1867. 








Roots’s Brower For Cupoias.—In ENGINEERING of 
Octuber 12th last (page 269, vol. ii.) we described and illustrated 
the best machine yet contrived for blowing smiths’ fires and 
cupolas. It is Roots’s blower, made in America, and of whieh 
a large example is shown at the Paris Exhibition. Instead of 
being driven at a high speed like a fan, the revolving parts move 
only at the rate of from 120 to 300 turns per minute, according to 
the size. The machine will give blast of any pressure required ; it 
is quite noiseless, and it requires hardly one-third the power 
ordinarily taken by a fan. Even Mackenzie’s blower, which had 
very generally taken the place of the fan (and which we illus- 
trated in our first volume), is beaten by Koots’s blower, which 
being quite frictionless, except only the slowly revolving jour- 
nals of the shaft, takes still less power, is cheaper, and more 
durable. Mr. Roots is now in England, and we understand that 
a well-known Yorkshire firm are arrangiog with him to make 
his blowers and introduce them to the trade. The steam-jet 
cupola (and we believe there is some doubt of the validity of 
Woodward’s patent), for which an exorbitant royalty is charged, 
can have nochance beside a simple form of direct-pressure blow- 
ing-machine, such as Mackenzie’s or Roots’s. 
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May 24, 1867.] 
THE DRAINAGE DISCUSSION, 


To THe Eprror oF ENGINEERING. 

Srr,—Presuming that your correspondent “0. 0.,” in his 
letter of last week, is not joking (a supposition which both style 
and contents well might warrant), I will, for the sake of the 
importance of the subject, shortly refer to some of his state- 
ments. 

“0, 0.” says that, though he has not read the arguments 
Mr. Snaith or any other man “can bring” against the system 
now in use, he has long since made up his mind that the ocean 
is the great purifier of the universe. Supposing that he meant 
to say “has brought” instead of “can bring,” and that he 
refers only to the system in use in the metropolis, I beg to sug- 
gest that perhaps his acknowledgment of not having read any- 
thing on the subject may explain the strange notion that sea- 
water isa good disinfectant. The effect of salt water upon 
putrid organic substances is well known. It may be compared 
to a species of “ pickling,” which delays decomposition. 

Even fresh water is no disinfectant. Whatever oxygen in it 
can be spared is consumed in “burning” such foreign bodies— 
bubbles of noxious gases rising in consequence constantly to the 
surface. It is this consumption of oxygen which kills the fishes 
in polluted rivers. But, even if salt water was a purifier, 
there are thus far no means found to make use of this property. 
Sewage, discharged in the sea or river outlets, rises at once to 
the surtace by reason of its lesser specific weight, and is thrown 
back in a comminuted state by the return tides on the beaches 
of coast-lines and estuaries, there slowly to decom It is 
this peculiarity which makes sea-coast towns and harbours so 
frightfully unhealthy, a fact which “ O. Q.” might ascertain in 
the reports of the Registrar-General if he only would begin to 
read something about it. 

It is confessed by “O. O.” that it might be difficult to convey 
the sewage of inland towns to the sea “ to be purified,” but he 
suggests the wonderful engineering project of “hermetically 
closed” conduits for that purpose, not aware that the gases 
evolved in such long retorts would ascend the inclined planes, 
and issue with a concentrated malignity in the houses drained. 
As regards the ventilating shafts mentioned, “0. 0.” does not 
seem to know that these are provided in all well sewered towns, 
excepting, perhaps, in the borough of Dundee, where the engi- 
neer omitted them (which was most severely criticised at the 
Institution of Civil Engineers); and that where they do exist, 
no other result is had than that of letting the noxious gases out 
in the streets, conveniently to be inhaled by the citizens, both 
passing by and residing right and left; the bedroom chambers 
above generally getting the most of them. To ascertain the 
effect of this, “‘O. O.” might study to his advantage the pages 
of the Medical Times, where it is repeatedly stated and proved 
that more death and sickness occur along the lines of main 
sewers than elsewhere; and regarding the means of curing this 
evil, the report of the Metropolitan Board of Works for 1865-66 
might give him some information. There the question is treated 
in detail, and Messrs. Bazalgette, Haywood, and other emi- 
nent engineers, officially report the difficulties in preventing 
the escape of sewer gases in streets and houses to be almost 
insurmountable. Another trouble is that gases are not always 
capable of leaving town immediately after their escape, as may 
be noticed in the smoke nearly constantly pervading the streets, 
sometimes even making breathing difficult, let alone often seeing 
a great distance. 

n one respect “ O. 0.’s” views correspond with most of those 
who have studied or practised that part of the question, namely, 
utilisation of sewage. He says “such engineers must do more 
than is done heretofore.” Whether allusion is made to the 
“ full-plumed eagles” or to the ‘‘ hawks,” mentioned by him just 
before, is uncertain; but in the main he is right. Though 
meadows irrigated with sewage are in themselves comparatively 
inoffensive, the settling tanks and ditches which form part of 
the system are highly objectionable, and the treatment with 
carbolic acid does not seem to answer. At the same time the 
liquid Howing from the fields in the stream is all but purified, as 
see Professor A. Voelcker’s analysis. This learned chemist pre- 
nounces it not only not fit for d: inking, but not even for cooking, 
washing, or any other domestic ; urpose, and states it to contain 
yet many offensive elements. 1 know that ,the managers of 
irrigated fields are fond of inducing visitors to swallow a mouth- 
fulor so of the stuff, by way of proving how good it is, but 
such a practical joke proves nothing. People who in cholera 
times insisted upon drinking water , = certain wells, on ac- 
count of the particular flavour and sparkle it had, became the 
only victims in their neighbourhood to that disease in conse- 
quence of such reliance upon taste. 

This condition of the liquid after “ utilisation” explains per- 
haps why the value of the crop in grass or hay is generally only 
one-sixth to one-eighth of the cane of the fertiliser applied. 
Thus, the Craigentinny meadows receive per acre, prone to 
Professor Cameron, the sewage of about 320 people, worth 160/. 
in ammonia, phosphates, &c. (if properly collected), whereas the 
crop brings only from 20/ to 25/. It is, perhaps, to this ex- 
halation of poisonous gases by sewage meadows that “ 0. 0.” 
refers in his roundabout way, made still more obscure by allu- 
sions which I do not understand. 

However that may be, “ 0. O.” immediately afterwards makes 
singular mistake in recommending sand as a good retainer of 
decomposing organic substances. Now, to manure sand is like 
pouring water in a basket. Soil is the best deodoriser and 
purifier in the world, provided it is not mere sand, but contains 
carbon or clay in some form, not only to absorb and retain, but 
also to assimilate the fertilisers into food for plants. When such 
is the case, no evil smells will be thrown off, because these in- 

dients retain whatever gases may be volatile and prevent the 
oration of others. All agriculturists know this, and I make 
free to suggest to “ O. U.” that, unless he also learns something 
about that branch of sanitary engineering, he has but little to 
£0 upon in discussing sewerage schemes, or the chances are that 
he will remove the material from one place where it is a nuisance 
to another place where it is a greater nuisance. 

This is, in fact, about all that most drainage engineers have 
succeeded in thus far, forgetful of the indubitable fact that the 
om od way of preventing fecal matter from being offensive is to 

eituseful. The study “ how” to do this offers to the engineer 


as fine a field as could be desired, for, in case of success, it will not 
only be remunerative to him, but’ also to the country at large. 
This is especially worth the attention of the many railway en- 
gi now without work, The Chancellor of the Exchequer 
justly alluded to it in his speech at the recent dinner of the In- 
stitution of Civil Engineers, and it is also eloquently stated in 
your article on the “ Engineering Future” of last w But to 
master this problem, a course somewhat different from that 

ursued by “0. O.” must be taken. To make up one’s mind in 

favour of a system already in vogue (and which is acknowled 
to have many faults by the est judges), without reading, 
whatever anybody “can bring” against it, is hardly a good way 
to get at a solution. 

In conclusion, I wish to ask “‘ O. O.” whether it is exactly in 
good taste to come out with a lot of assertions under mere 
initials, or, so to say, incognito? This is allowable in mathe- 
matical discussions, where the statements in themselves expose 
their correctness or otherwise, and the name of the writer is 
then immaterial; it may also in proving something by re- 
ferring to known authorities, whose names in that case satisfy 
the reader in regard to what is asserted, but otherwise it has the 
ee of the writer being uncertain or ashamed of the ideas 

vanced. 

Hoping, Mr. Editor, you can find place for this rather long 
letter in your columns, 


34, Regent-square, W.C 
*’ May 21, 1867. 


I am, Sir, respectfully yours, 
ve Guanes T. Lisexur. 








IMPROVED SEWAGE SYSTEM. 
To THE Epiror oF ENGINEERING. 

S1r,—This is is now become one of the important questions 
of the day, and I, for one, am very glad that Mr. Snaith has 
opened the question in your columns, and, after reading the few 
letters thus called forth, am anxious to add another to their 
number. 

Referring to Mr. Snaith’s letter in your issue of April 12th, 
first, ‘‘ What are the advantages, &c., of water-closets?” The 
greater advantages are, as Mr. Liernur very properly remarks, 
the self-evident ones of cleanliness and convenience, and, when 
the closets are in order, of inoffensiveness. The minor advantages 
are the getting rid and losing sight of all that is thrown into 
them, which can pass away. Second, “As to the experience 
of those towns where they are in use justifying their continu- 
ance.” At the European conference held at Constantinople, 
water-closets were condemned as means of propagating cholera. 
One of the greatest objections to the water-closet system is the 
expense, difficulty, and waste of the water supply, as evidence 
the cases of Glasgow and Manchester. Glasgow, perhaps, has 
a better supply of water, both in quantity and quality, than 
any other city in the world, but the authorities cannot afford to 
allow watedint to anyjhouses paying a less rent them 20/. per 
annum. At Manchester more than a million and a half have 
been spent on the water supply: and still there is not half 
enough. Both at Glasgow and Manchester the — problem is, 
how to dis of this unmanageable quantity of defiled water— 
irrigation is simply impossible from embarrassment of riches. 
Thirdly, ‘As tothe water-closet system being the most profit- 
able mode of disposing of fecal,” it certainly is not. Although 
no system has yet been devised by which the liquid refuse of 
houses can be profitably and beneficially used, except it be by 
irrigation, it is clearly proved by Taylor’s second and fourth 
patents, that the solid part may be secured by a simple, 
inexpensive, and thoroughly effective plan, thereby yielding 
a large profit to the householder, and supplying agri- 
culture with the most important food elements that clover- 
sick and worn-out land requires. There are persons who still 
grieve for the waste of the liquid sewage, although 97 or 98 per 
cent. of it is nothing but water. If we could extract the phos- 
phates at a profit, they would be very valuable, but the potential 
ammonia contained therein may be very well dispensed with. 
The Japanese, who seem to have known instinctively the best 
laws of manuring land, reject as much as they can the liquid 
refuse. They only use the solid ingredients of dung, although 
they have to add water to it, and apply it as a fluid; as Baron 
Liebeg says, “‘ they are not partizans of the nitrogen theory.” 
Fourth, “ As to the effect of this system on the health of man.” 
Little need be said upon this point beyond referring your readers 
again to the conference at Constantinople, the Broad-street 
pump supply during the cholera in London, when investigated 
by the late Dr. Snow, and also,the state of the east of London 
in 1866. Doubtless most of your readers will know of cases of 
defiled wells, and illness resulting therefrom. 

All houses must have a back-kitchen drain, and with the 
slops of the house and the rain-water may certainly also run 
the comparatively small quantity of fresh urine from the closets, 
This is to be disposed of by irrigation of Italian rye-grass, or 
run to waste. Ifthe urine is separated from the so if refuse, 
in three weeks, in any weather, the solid matter (if placed in 
favourable circumstances, as, by; Taylor’s patent process) is 
converted into a hard, dry, inodorous guano, very valuable, and 
very portable, a source of enormous mural and agricultural 
wealth. In twoor three years, on an average, the profits of 
Taylor’s patent apparatus will pay the first cost. 

I am, Sir, your obedient Servant, 

May 8, 1867. Cc. E 








GoLp-mMinING.—There were 964 steam-engines, 196 water- 
wheels, and 6337 machines of various kinds, used in gold min- 
ing in Victoria in 1865. There were 79,457 gold-miners. The 
produce was of the value of about 6,000,0007. 

Borter Expiosion.—On Saturday morning a boiler of 
about 25 horse power exploded at a plaster mill, in Newark-on- 
Trent. The mill itself was not injured, but the boiler-house 
was literally blown away, the bricks, woodwork, and portions of 
the ironwork being scattered over a distance of 150 yards or 
more, but, providentially, without any lives being lost. Some 
narrow escapes occurred, and four persons were injured, but it 
is hoped not very seriously. The pressure was about 60 lb. to 
the inch at the time of the —a and it is said there was plenty 
of water. The boiler was put down new only a year ago by 





Beevor and Son, late of Newark. 





STEAM FIRE-ENGINES. 
To THE Eprror oF ENGINEERING. 

Srr,—In a short article which appeared in ENcrnggrine of 
last week you refer very briefly to the favourable results obtained 
by our steam fire-engines at the competitive trials at Paris, 
and then go on tostatea few things in connexion with our 
engines which, from whatever source they came, we trust to be 
able to show you are not in accordance with facts. 

We have reason to know that ours are the engines that are 


iged | preferred by those using them in London, on account of their 


simplicity, and the ease with which they are managed, and the 
sure way in which they do their work. Again, in the English 

rovinces it is worthy of remark that of fourteen land steam 
fire-engne bought for service, thirteen have been selected of 
our make. 

What you term disadvantages are certainly not attributable 
to our engines. In the first place, it is far easier to move any 
portion of our engines by hand even than an engine with a fly- 
wheel, when desirable to do so after standing a long while—in 
fact, it is frequently done. 

Secondly, we emphatically deny that ever a “ piston has been 
driven through the cylinder cover, or the plunger through the 
pump-end.” Such accidents have-actually occurred to engines 
with cranks and fly-wheels; one instance, perhaps, you will 
recollect at the Crystal Palace trials in 1863. With such en- 
gines it should be borne in mind that the crank, as well as 
“limiting,” also “ forces” the motion, and should there suddenly 
come water in the cylinder when running at a high speed, as 
such engines do, there is great risk of knocking off the covers, 
or even of breaking or straining the crank-shaft, a matter by no 
means uncommon. The most that has ever occurred ,to an 
engine of our make was to an unfinished engine which had not left 
our hands: its stroke was too long, and consequently the piston 
struck the cylinder cover, breaking two studs, and opening 
the joint so that a piece of thin card might have been inserted ; 
this was remedied, and the engine at work again in two or three 
hours. Those who really understand the manner in which the 
slide-valves of our engines are actuated will readily understand 
how impossible it is to strike the cylinder covers, even when the 
engine is put to run at two or three hundred strokes per minute, 
or Ad the pressure is suddenly released, as in the case of bursting 
a hose. 

Thirdly, we very much doubt if the centre of gravity is 
higher in our engines than in those of other make. We find, 
on carefully going into the matter, that so low is our centre of 
gravity that, even when the engine is laden with men, hoses, 
and , it is slightly within the apex of an equilateral triangle, 
which has for its base the distance of the wheels apart at their 
points of contact with the ground, and without the men, hose, 
and gear, the centre of gravity is even a foot lower; however, 
curiously enough, on the day on which your article appeared, 
one of our engines—the first of our make that has ever been 
so—overturned. The fact is attributable to the rapid rate at 
which these engines have to travel, and the sharp corners they 
turn when at full —_ and in this case to the awkward place 
at which the accident occurred—a spot where many vehicles 
have been upset. However, it is not an isolated case, for on pre- 
vious occasions steam fire-engines of other make, and even hand 
engines, have been overturned. The centre of gravity in the 
Brigade hand fire-engine is, as near as possible, in the same 
position as that of our steam fire-engines. Your remarks as to 
the placing of the suction nozzle and the importance of raising 
steam quickly are much at variance, for of what use would it be 
if the horses were taken out of an engine and it left ready for 
work if it required three or four minutes longer to raise steam ? 
We know we are and can be well supported when we claim that 
it is the system of our boiler that gives us the superiority in 
raising steam quickly; it is a question whether our boilers do 
not raise steam quicker on a larger quantity of water (as all the 
tubes must be full) than other steam fire-engine boilers do. 

However, far better for us than all argument is the fact that 
our steam fire-engines in both classes—large and small—have 
beaten, in every respect, all other steam fire-engines at 
the recent competitive trials at Paris, and we are glad 
(and so would any other maker be) to legitimately use these 
results for so-called ‘ advertising” purposes. We trust to your 
sense of justice to give this reply to your remarks, and equal 
publicity with the statements which have called for them. 

We are, Sir, yours respectfully, 
MERRYWEATHER AND Sons. 

Long-acre, May 23, 1867. 

[We publish the above advertisement without charge, and 
repeat that the objections which, in the working of the London 
Fire Brigade, are found to Messrs. Merryweather’s engines are 
such as any engineer can easily satisfy himself of upon an exami- 
tion of them. They cannot be worked by hand, they often 
“stick” after having lain a short time out of use, and they have 
in consequence knocked out their pump-ends ; they are unsafe, 
as vehicles, at high speeds, and their suction nozzles are at an 
inconvenient place. Messrs. Merryweather’s neat attempt to 
utilise our objections as an advertisement do not in the least 
alter these facts.—Ep. E. } 








Raitway Speep.—Here is one of those very general at- 
tempts to average the speed maintained on the railways of dif- 
ferent countries. A comparison of a large number of examples 
has enabled the Railway Commission to make the following 
statement: In England the express trains run generally, in- 
cluding stoppages, about 40 miles per hour; the average of all 
the examples of the quickest trains (omitting suburban) gives 
364 miles per hour; the ordinary trains run generally from 18 
to 30 miles per hour; the ave of all the examples of the 
slowest trains gives 194 miles per hour, In France the express 
trains run, including stoppages, 25 to 35 miles per hour; the 
average of the quickest examples is 31 miles; the ordinary 
trains run from 16 to 25 miles per hour; the average of all 
the examples of the slowest traius is 18 miles per hour. In 
Belgium the a trains run from 29 to 35 miles per hour; 
the slowest 18 to 23. In Prussia the quickest 29 miles; the 
slowest 17 to21 miles. In Austria the quickest 20 to 29 miles ; 
the slowest 14 to 21. In Bavaria and ulong the Rhine the 

uickest 24 to 32 miles; the slowest 13 to 24 miles. In Italy 
the quickest 24 to 30 miles; the slowest 15 to 24 miles. 
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THE PARIS EXHIBITION. 

Paris, May 21. 
. Tue last week has been an unfavourable one for the 
Exhibition, as the weather has been wet; and in most 
the walks are not yet sufficiently consolidated to 
exempt from the affliction ‘of mud when trampled 
over by numbers of persons in the rain. Neverthe- 
less, the attendance of visitors has been large, varying 
from forty to seventy thousand persons daily. On 
Thursday last there was a sort of house-warming at 
the Bey of Tunis’s palace in the park, duly celebrated 
by music, flags, and crowds of holiday lookers-on, On 
Saturday the emperor inspected very attentively the 
torpedo ap us for exploding powder under water 
by electricity, exhibited in the Prussian department, 
and expressed himself highly interested in what he had 
witnessed. The Prince of Wales and other notabilities 
have been coming and going in a private, unostenta- 
tious way ; but the prince is understood to have now 
left Paris. Early next month the King of Prussia and 
Emperor of Russia are expected, and about the middle 
of the month the Queen of Spain. The work of the 
juries is being pushed on in order that the great cere- 
mony of awarding the prizes may come off at the time 
appointed. But as the number of exhibitors is so 
great, and everybody wants a medal, the number of 
medals will be increased. ‘The class juries have made 
inordinate demands in regard to the number of medals 
to be awarded to their respective classes ; and in most 
cases they have sought to pacify exhibitors who brought 
pressure to bear upon them by reporting in favour of 
awards, which they trusted to the group juries to cut 
down, But it is understood that the emperor, to ter- 
minate the difficulty, favours the more liberal appro- 
priation. From their want of resisting power, the 
class juries will, it is believed, now be instrumental in 
promenns prizes for persons to whom they would never 
aave awarded them had the whole responsibility of the 
award rested on themselves alone. It would have been 
better if each class jury had been informed how many 
medals would be appropriated to their class, and if 
upon the jury of each class the responsibility had been 
rested of iding upon the pretensions of rival 
claimants. As it is, the value of these medals will be 
much diminished by the absence of fastidious and dis- 


criminating selection; and a greater oe age yd is 


thus thrown upon us to indicate accurately and justly 
—so far as our particular department is concerned— 
what particular objects have merit sufficient to justify 
the award of a prize. The juries, as a rule, have been 
composed of materials far too squeezable. They have 
been content to be complaisant, instead of perceiving 
that their first duty was to administer impartial but 
inexorable justice. Whatever their constituents gain 
by the present placebo process they themselves lose. 
The tailors, if they had had their way, would have 
divided all the prizes of the Exhibition among them- 
selves; and what shall we say of the jury that lout the 
smallest sanction to so preposterous a demand? So 
far as we are concerned, the knowledge that any exhi- 
bitor has obtained a prize will only lead us to scrutinise 
more narrowly his pretensions, and should they turn 
out to be hollow and unsubstantial, then shall we not 
only cali the exhibitor to account, but the jury also, 
which has either been so ignorant or so negligent as 
by one uniform system of labelling to confound demerit 
with desert. 

The intimation we gave last week as to the persons 
to whom medals would be awarded has occasioned a 
good deal of excitement and inquiry among exhibitors, 
most of whom, though cognisant of what they them- 
selves had to expect, had no knowledge whatever of the 
prospects of their neighbours. In Class 64, which 
consists of the materials and processes of telegraphy, 
gold medals will be awarded to the following :-—in 
Franee, No. 25, to the Abbé J. Caselli, 20, Rue de 
YOuest, Paris, for what he calls a “ pantelegraph ;” 
to No. 25, Digney Brothers and Co., 8, Rue de Poite- 
vins, for telegraphic apparatus and instruments of pre- 
cision; and to Nos. 26, 31, and 32, Rattier and Co., 
4, Rue des Fossés-Montmartre, Paris, for telegraphic 
cables. P. D. Prudhomme, of 4 dis, Rue St. Martin, 
Paris, will, we believe, receive some other reward than a 
gold medal, not yet fixed; and No. 20, L. Bréguet, 39, 
Quai d’Horloge, Paris, would no doubt have received 
a gold medal, only for the circumstances of his being 
a member of the jury, which precludes such award, In 
England, Hooper will receive a gold medal for tele- 
graphic cables. 

The decision of the group juries excluding Fowler 
from the receipt of a gold medal in the department of 
agricultural machinery, on account of the smallness of 
the quantity he exhibits, has now been overruled, and 
a gold medal will be awarded to him. In England, 
also, a gold medal will be awarded to Hughes. 





In Class 65, which is composed of the materials and 
processes of civil engineering, publie works, and archi- 


tecture, the grand prix, or extra , will be 
th Gall Conpeny’ a 


awarded to the Suez mpany. The other 
awards will be as follows : 

In France, No, 112, L. Saulters and Co., 37, Avenue 
Montaigne, Paris, will receive a gold medal for lenticular 
lighthouse lanterns ; No. 113, H. Lepaute, 146, Rue de 
Rivoli, Paris, will also receive a gold medal for the 
same species of lantern; No, 117, Madame V. Joly, 
of Argenteuil, will receive a gold medal for a plan of 
market; No. 131, Georges Martin, 10, Rue Chaptal, 
Paris, a gold for an iron bridge; No. 148, 
Fortin Hermann, 98, Boulevard Mont Parnasse, 
Paris, a gold medal for water and gas works; and 
No, 158, Madame A. Castor, 49, Rue de Valois-du- 
Roule, a gold medal for steam machinery employed in 
— works. Other awards, not yet determined, will 

given to the following French exhibitors in this 
class: No. 1, Léon Edoux, 25, Rue Bergére, Paris, 
for hydraulic lifts; No. 118, E. Revest, 45, Rue des 
Petites-Ecuries, Paris,’ for bitumenised pasteboard ; 
136, Pinart and Co., 140, Rue du Faubourg-Saint- 
Martin, Paris, for apparatus for the distribution of 
water and gas; 151,4. ¥. Cail and Co., 54, Quai de 
Billy, for designs of bridges and metallic carpentry ; 
and to No. 162, Aristide Dumont, 66, Rue Marbeuf, 
for plans of executed or projected works, and more 
especially that for the distribution of water in the city 
of Lyons. A gold medal will be awarded to Nos. 272, 
321, and 401, to Demarle Lonquéty and Co., of Bou- 
logne, and 5, Avenue Victoria, Paris, for Portland 
cement; and silver medals to 339 (plombe repoussée), 
and 369, Coignet (béton aggloméré). 

In Prussia, the grand prix will be awarded to No. 
86, F. E. Hoffmann, of Berlin, for his annular furnace 
for burning bricks and cement, already described and 
illustrated in our pages. No. 89, the direction of the 
Royal Railway of Westphalia, will receive a gold 
medal for the model of an iron bridge over the Weser, 
near Hoexter. 

In Bavaria, in the same class, a gold medal will be 
awarded for the model of a bridge of boats over the 
Rhine, near Maximiliansau, for maintaing communi- 
cation between Winden and Carlsruhe, C. Basler en- 
gineer, already described in ENGINEERING. 

In Austria, still in the same class, No. 11, H. 
Drasche, of Vienna, will receive a gold medal for archi- 
tectural bricks and other ornaments; No. 21, the 
Western Railway of Vienna, for designs of bridges; 
No. 26, Caroline Klein, of Wedzitzr, Galicia, for an 
impermeable coating; and 27, Frederic Koffier, of 
Vienna, for a street-sweeping machine, will also re- 
ceive rewards, the nature of which have not yet heen 
determined. 

In Spain, in the same elass, the models of public 
works exhibited by the minister are set down for some 
favourable distinction in the same class. 

In England, No. 79, C. W. Siemens, of London, 
would have received either a grand prix or gold medal 
for his gas-furnaces, but for the circumstance of his 
being on the jury ; and 26, T. Dunn, of Manchester, will 
receive some reward for his designs for a system of 
bridge-construction in wrought iron. 

In Class 66, No. 12, Chance Brothers, of Birming- 
ham, will receive a gold medal for their dioptric appa- 
ratus for lighthouses. 

This, then, comprehends all the information about 
prizes that we have been able at present to collect in 
different quarters, and we believe that it comprehends 
most, if not all, of what has yet been determined. 





THE INSTITUTION OF CIVIL ENGINEERS. 
May 21, 1867. 
Jou Fow.er, £sq., President, in the Chair. 

THE paper read, in abstract, was “‘ Experiments on the 
Removal of Organic and Inorganic Substances in Water,” by 
Edward Byrne, M. Inst. C.E. 

It was premised that the object of these experiments was to 
try how far the statements generally made, with regard to the 
action of charcoal in purifying water, might be depended on. 


They were not undertaken to support any theory, but rather to callings 


satisfy the avthor himself, who observed every precaution to 
obtain trustworthy results. 

It was stated that many substances were spoken of as having 
a purifying effect on water, but, of all, charcoal (especially 
animal charcoal) had been considered the most efficacious. 
Though, in works which treated on spring and river waters, the 
assertion was constantly made, that both vegetable and animal 
charcoal ( ey the latter) removed the organic and in- 
organic substances found in waters, yet no experiments were 
given by which to judge to what extent these statements were 
true. With a view to ascertain whether water, uncontaminated 
by either decomposing animal or sewage matter, but containing 
dissolved vegetable matter, would contain any nitrogenous 
bodies, some bog water was procured from a locality that 
precluded the possibility of its containing any animal or sewage 
matter, the experiments on which served to prove that, in bog 
water at least, vegetable nitrogenous matter was present. 





After some observations to the effect that nitrogenous 
organic matter might exist in water in an innocuous state, and 
that as putrefactive nitrogenous matter was the most hurtful of 

substances tnat could exist in water, the author remarked 
how much it was to be regretted that, by chemical means, no 
distinction could be made between the nitrogenous organic 
matter which existed in a putrefactive and that which existed 
in a non-putrefactive state. 

The details of four sets of experiments were given, the first 
on animal charcoal, of which nearly 51b,, new, and freshly 
burned, and of the degree of fineness used in sugar refineries, 
were packed in an ordinary stoneware filter. The water 
employed (of which a complete analysis was given) contained, in 
the gallon, organic matter, 10.80 grains; inorganic matter, 
88.30 grains. The hardness of the water, before boiling, was 
found to be 50.50°, and after boiling, 33°; and the oxygen 
required to oxidise the organic matter contained in one gallon 
amounted to 0.0116 grain. Several gallons of the water were 
allowed to percolate slowly through this charcoal, and upon ex- 
amination, afterwards, it was found that, of the inorganic matter 
which had originally existed, 52.00 grains were removed from 
the first gallon ; but from each succeeding gallon less and less; 
so that, from the twelfth gallon of water that passed through 
the charcoal only 8,80 grains of inorganic matter were removed. 
Of the organic matter 4.80 grains were removed from the first 
gallon; but, with a gradual decrease, the charcoal ceased to 
remove any ‘organic ‘matter after the sixth gallon, In fact, 
immediately afterwards, it commenced to give back a portion of 
the organic matter removed in the first instance, the quantity 
returned to the twelfth gallon amonnting to 1.55 grains, Thus, 
of the 13.54 grains of organic matter removed by the charcoal 
from the first six gallons of water, as much as 4.98 grains were 
given back to the next six gallons; from which the author 
concluded that, had this set of experiments been carried a little 
further, all the organic matter removed at first by the charcoal 
would have been given back again. 

The second and third series of experiments were with wood 
and peat charcoal, which, however, were still less satisfactory 
than those with animal charcoal. The fourth set of experiments 
was on animal charcoal, with water previously treated with per- 
manganate of potash slightly in excess. After remarking that 
the water, in its passage through the charcoal was found to 
contain organic matter, apparently in the same quantity as 
before treating it with the permanganate, attention was drawn 
to a comparison between the first and fourth sets of experiments, 
to show how closely they agreed to contradict the general state- 
ments made as to the removing power of charcoal, and to de- 
monstrate how very little indeed could be done by this filtering 
material, even on a small scale, towards the purification of 
water. 

The author then said that as the epidemic which had so 
recently left these shores might return again before the adoption 
of any scheme to supply the metropolis with an abundance of 
pure water, he thought it would be well, if only to check its 
ravages in ever so slight a degree, to experiment on various 
materials which were believed to possess the power of removing 
organic matter; but, to obviate false conclusions, and to render 
such experiments practically useful, they must be systematic. 

In conclusion, he gave it as his opinion that, as by chemical 
agency bad water could be purified to a very limited extent only, 
the public mind should more than ever be given to the great 
question of supply ; and, as people valued their lives, they should, 
above all things, in their choice of a source, not be too much 
influenced by distance, but be willing to undergo the necessary 
expense of securing the object of their search, not only in abun- 
dance, but in the greatest purity. 








ENGLISH WORKMEN IN AMERICA, 


EnGiisn workmen with families have little to attract them to 
America, and young men who have been aecustomed to positions 
more or less above that of workmen can hardly hope for employ- 
ment in that country. The Times’ New York correspondent says, 
and we can ourselves vouch for the truth of his observations: 
“ This labour question brings to my mind a matter concerning 
which I have been many times tempted to write to you. I refer to 
the hardships and sufferings which I constantly find my country- 
men bringing upon themselves by unwise emigration to this 
country. By unwise emigration I mean emigration without 
means, and without friends or influence here. The notion evi- 
dently prevails in the United Kingdom that the moment a man 
lands in America he is sure of finding regular wages and em- 
ployment. The victims of this theory find themselves cruelly 
deceived. It is bad enough in the cases of men who are used to 
rough work and to privations, and who do not care how much 
more of either they may be called upon to undergo. If they 
have brought no money to make a start with, their lot is as 
hard as it can be for atime. But with men who have been 
used to gentler fortunes the position is terrible. Clerks, and 
even young professional men, come out here sometimes literally 
to starve. far from its being easy for an unknown to 
obtain em ent here, there is probably no country in the 
world where it is attended with greater difficulties, A man who 
can dig or hew in quarries, or work in mines, may find some- 
thing to do after great search and trouble; but the lighter 
ings are all overcrowded. Even with good recommendations 
from Europe and influential friends here to back them, the 
chances of success are all against the emigrant.” 








Tue Rarway Commisston.—More than 2300 miles of 
railway had been made, prior to the Act of 1844, which defined 
the power of the State to purchase railways after twenty-one 

ears from that date. e railway commission, which has 
ately reported, recommends that the Government should not 
exercise this right. It also recommends that the formation of 
new railway companies should be left free from Parliamentary 
interference, they being formed like other joint stock companies. 
The broad gauge ‘is awed to as a national evil which ought to 
be abolished. The whole tenour of the report is in favour of 
assimilating railway enterprises to the conditions of ordinary 
commedal’ undertakings. 





y- 
ys, 


May 31, 1867.] 
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THE NEW PRIZE AT PARIS. 
(Continued from page 529.) 

We now pass from the Creusot works, where we 
believe the results obtained by the exertions of the 
employers have been more favourable and more 
clearly appreciable than in any other locality, to 
M. _ ia works, equal to Creusot in their ex- 
tent and number of workmen, but in a totally diffe- 
rent geographical position, and with workmen of 
a different nationality. M. Krupp’s statements do 
not contain any special information as to the rates 
of wages at. his works, but he states, and it is 
well known, that in his and in all the works in the 
neighbouring district prpeent by quantity, or piece- 
work, is the general rule, and that the rates of wages 
are about the same as, or slightly lower than, those in 
France. M. Krupp’s works are situated in a town of 
considerable size, and his workmen find, therefore, 

ter facilities for the education of their children than 
the inhabitants of a simple colony of labourers, how- 
ever large that colony maybe. The schools in Prussia 
are extremely well managed, and afford ample facilities 
for giving the elements of education. M. Krupp does 
not state whether he has added any special schools for 
his workmen or their children to those maintained by 
the Government. ‘The information given by M. Krupp 
on the management and results of the benefit society 
created by him for his workmen is very complete and 
instructive. Each workman pays towards the relief 
fund an amount varying from 24 to 3 per cent. of his 
wages. This amount is deducted by the firm from the 
payments and entered to the credit of the fund. To 
this the firm adds a sum equal to one-half of all the 
contributions, or about 14 and 14 per cent. on all the 
wages paid at the works. The funds of this society 
are therefore maintained by a tax of about 4 per cent. 
on the total earnings of the workmen. . With this contri- 
bution the workmen secure to themselves the following 
advantages : In case of illness, each workman receives 
from 40 to 50 per cent. of his usual wages, and under 
exceptional difliculties—as, for instance, during an 
epidemic—still larger amounts are paid to the sufferers. 
After twenty years’ service in ,M. Krupp’s establish- 
ment, each workman has a claim to an annual pension 
out of these funds, amounting to one-half of the amount 
of wages earned by him during the last year; after 
thirty-five years of service, each workman receives his 
full pay as a pension for life. 

The whole expense of administration and manage- 
ment of these funds, of keeping accounts, and dispos- 
ing of the accumulated sums in an appropriate 
manner, is borne by the firm; and M. Krupp per- 
sonally guarantees to his workmen the payment of 
their pensions, or of the temporary relief they may be 
entitled to according to the statutes of their society. 
Tn case of death by accident when at work, or in case 
of a permanent incapability for work in consequence 
of such an accident, there are pensions allowed to the 
widows and orphans of the deceased or to the injured 
workmen, which, according to the circumstances of 
the case, are fixed from two-thirds to the entire 
amount of previous earnings. M. Krupp has pub- 
lished the balance-sheet of this friendly society for the 
last ten years, showing a regularly increasing surplus 
at the close at every year. In the year 1865 the total 
payments amounted to 56,360 thalers (about 8500/.), 
and a balance of 11,910 thalers remained as a surplus 
to be added to the reserye funds. M. Krupp has also 
established a co-operative store for his workmen, 
which is managed by a committee of which he is him- 
self a member, and which has succeeded in supplying 
those who have joined the co-operation with cheaper 
and better provisions than can be obtained from the 
tradesmen in the town of Essen. There have also 
been some model lodging-houses for single workmen, 
and a considerable number of cottages for families, 
built by M. Krupp for the use of his employés. The 
rents are much lower in these houses than in the 
town all round, and the houses and lodgings are much 
more comfortable and healthy than could be otherwise 
obtained by the workmen. As a striking proof of 
this, M. Krupp states that, during the recent cholera 
—— to which in the town of Essen two per cent. 
of the inhabitants fell victims, the mortality amongst 
M. Krupp’s workmen and their families was only 0.68 

r cent., and in his model lodging-house not a single 

eath by cholera occurred amongst its 650 inhabi- 
tants. At the close of each year, when the balance- 
sheet is drawn up, a sum proportionate to the profits 
of the concern is divided amongst all workmen in the 
establishment as a bonus. The proportionate share is 
in accordance with the amount of earnings drawn by 
each during the whole year, and in principle this comes 





up to the idea of co-operation between employer and 
employed, giving to each a proportionate share in the 
profits of the concern. This, however, is only so in 
form. For the reality, that guarantee of control is 
wanting which alone can establish such a principle as 
an accomplished fact. M. Krupp does not show his 
balance-sheet to his workmen, or to any other party 
delegated by them to represent their interest; but he 
simply fixes a sum, according to his own judgment, 
for the participation of his workmen. This sum may, 
or may not, be arrived at according to a fixed rule laid 
down by M. Krupp for his own guidance, it will 
always remain a gratuity given by him to his em- 
loyés at will and pleasure, since the latter have no 
egal claim to demand, and no power to control, the 
amount of their participation in tae profits of the con- 
cern. 

We shall confine this present notice to the commu- 
nications received from those two large and highly 
successful establishments. We believe that some very 
important lessons may be drawn from the facts pub- 
lished by Messrs. Schneider and Co. and by M. Krupp, 
and it is to be hoped that manufacturers in this 
country will not be slow to learn and to make use of 
this information, for their benefit and for that of their 
workmen. We find, in the first instance, that a com- 
paratively small percentage of the earnings can, by 
careful management and strict supervision, form a very 
effective relief fund, offering greater advantages than 
the present friendly societies to each individual work- 
man; but we find something still more important and 
still more to the point in the conduct of Continental 
employers of labour. Manufacturers on the Continent 
have always considered it their duty towards their 
workmen to assist the latter in all those arrangements 
which require cooperation and mutual assistance ; they 
have contributed towards the funds of their workmen’s 
friendly societies, they have assisted in the erection 
and maintenance of schools, they have taken the 
initiative in forming building societies, and by all this 
they have made themselves in name and in reality the 
friends of their employés. In England the contrary 
course has been made the rule. The workmen have 
been left to themselves. They have by association 
arrived at the same advantages which mutual assist- 
ance can afford, and so have proved their independence. 
But the character of these associations has naturally 
brought about a certain amount of hostile feeling 
against those who, by standing aloof from all that tended 
to benefit their men, have silently endorsed the doctrine 
that their interests are apart from those of the 
labourers—that the benefit of one class is not neces- 
sarily the advantage of the other. If masters have 
proved themselves indifferent to the interests of their 
men, they must take the hostile feeling which will in 
time arise amongst the latter as a necessary conse- 
quence. It is only a very short time since we 
heard the doctrine pronounced by one of the repre- 
sentatives of the amalgamated society, that the em- 
ployers, being purchasers of labour, have interests 
directly opposed to those of the workmen who bring 
labour into the market. We need not be astonished 
at this train of thought when we consider that for 
generations past the majority of employers have 
never by a single act proved that their own opinions 
are different from those just quoted. There has been 
no time more favourable for a change in this state of 
affairs than the present, and the experience gained by 
manufacturers on the Continent who have followed a 
different course of policy may be found very use- 
ful to us. The lesson given by the competitors 
for the new prize at the Paris Exhibition may, per- 
haps, allow of different interpretations ; but we read it 
in this sense, that in order to establish harmony between 
masters and men, the masters must take the first steps, 
must make the interests of their labourers their own, 
and, by proving themselves the friends of their work- 
men, gain their confidence and attachment. It de- 
volves upon manufacturers in England to make educa- 
tion cheap, and the benefits which will devolve in- 
directly upon the masters by their assisting in raising 
the standard of intelligence amongst their workmen 
will in time prove fully as great and ample a reward 
for present expenditure and care as has been the case 
in Tommie and in Germany. 








EASTERN OF FRANCE Rattway.—It appears that this com- 
pany made the following additions to its rolling stock last year: 
—20 locomotives, 9 tenders, 147 passenger carriages, and 1858 
miscellaneous trucks. The gate rolling stock of the com- 
pany amounted at the close of 1866 to 762 locomotives of 
various kinds, 682 tenders, 1962 passenger carriages, and 16,316 
goods trucks. The following further plant is expected to be 

elivered in the course of this year:—37 locomotives, 44 tenders, 
235 passenger carriages, and 1601 miscellaneous trucks, 





THE PARIS EXHIBITION. 
A THIRD WALK AMONG THE ANNEXES. 

Tue mythological Saurian of Lernian celebrity was 
nothing to these annexes. Each time we have taken 
our walks among them we have expected to be able to 
despatch most of their heads. But on each successive 
occasion we have found that there were other new 
heads to be dealt with, which had either sprouted up 
in the mean time ad initio, or had before a over- 
looked. In time we may be able to assimilate the op- 
pressive crop of knowledge presented by this great 
collection. But it requires time and patience and 
iteration to do this. One week we see a structure 
destitute of interest or significance, which we pass 
without remark as presenting no feature of importance. 
Next week perhaps it is filled with machinery, illus- 
trating processes of an interesting and important cha- 
racter. To be sure that nothing valuable or instruc- 
tive has been missed, the field has to be gone over 
again and again; and the amount of labour may hence 
be inferred which devolves upon those who have to per- 
form this Herculean duty. The mere physical exertion 
of exploring so vast an area, and of determining the 
nature and value of objects often unfinished, and in 
nearly every case imperfectly explained by their 
authors, is by no means small, especially amid the in- 
terruption occasioned by the late wet weather, which 
has reduced a good many of the walks to a mere 
quagmire 

intering the park again by the Grande Porte, 
and passing l’Oudry’s electro-metallique annexe, 
where busts, bas-relie(s, and ornamental objects of all 
kinds are exhibited, which have been produced in 
copper and other metals by the electro-plating process, 
we come to the stearine establishment of Gulabrun 
Brothers, of 6, Rue Vecq-d’Azir, Paris, where a still 
for oil is shown, set in brickwork, with a pipe con- 
denser, and a horizontal hydraulic stearine press, with a 
number of square chambers or drums interposed, into 
each of which steam may be admitted by a pipe. The 
pipe leading immediately to each chamber is connected 
with its corresponding stationary pipe by an india- 
rubber tube, so as to permit the chambers to be 
squeezed closer together or drawn wider apart with- 
out interfering with the pipe connexion, and horsehair 
mats are introduced between each drum and the next 
adjoining. There is alsoa machine in this annexe for 
washing and polishing candles, resembling one in the 
main building already described by us, with a pad moved 
lengthways over tle candles instead of a_ brush. 
Morane’s press resembles that of Gulabrun, only that 
the india-rubber tubes are replaced by swivelling and 
telescopic pipes of copper, which is in every way a 
better arrangement. 

Close to the engine which drives Hirn’s rope, the 
French Minister of War has a large shed containing a 
miserable display of swords and firearms on the walls, 
with a sprinkling of hatchets and saws of antique 
character. There are also some models of fortified 
towns, of bridges, pontoons, and other objects, and a 
siege gun, and models, the size of life, of the four 
horses intended to draw it. In the front of the tent 
there is an assortment of rifled cannon of small size, 
most of them of brass and mounted on wheels; also 
one tolerably large cast-iron gun. The whole display 
is quite unworthy of France, and would not reflect 
credit even on Timbuctoo. How such a military and 
talented nation as France is can consent to be repre- 
sented in its war department by such an antique dis- 
play of old metal passes our comprehension, and the 
sooner the Minister of War disposes of his collection 
to the nearest enterprising dealer in marine stores, the 
better it will be for his own reputation and for that of 
the nation, which he thus needlessly caricatures. In 
all other departments of French industry we see pro- 
gression and expansion. Under the beneficent rule of 
the present emperor, enterprise has been kindled, in- 
genuity stimulated, industry extended, and wealth 
increased. But in this one department there is not 
only stagnation, but retrogression. No doubt the in- 
ference would be an erroneous one which implied that 
a corresponding declension of military skill had taken 

lace in the nation itself, and the intellect of France, 
if directed anew into these channels, would, no doubt, 
achieve successes which would leave all former ones 
behind. But in adisplay such as this great Exhibition 
is intended to be, it would have been better either 
that France in the department of military implements 
and apparatus had remained unrepresented, or that she 
should have exhibited something worthy of her ancient 
renown. 

Near the shed of the French Minister of War, and 
close to the annexe containing the Creusot engines, a 
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French bakery is now in operation, with all the neces- 
sary —— for converting wheat into bread, which 
is sold to the visitors so far as they may be disposed 
to buy it. The outside of this building is covered 
with Minton’s tiles, where windows do not intervene ; 
and internally it is fitted with three ovens heated by 
means of furnaces beneath, and winding flues suitably 
to distribute the heat. One of these furnaces is by 
Vibert and Verettee, 22, Rue de Bourtibourg, Paris ; 
another is by A. Biabaud, 21, Rue de Viarmes, Paris ; 
and the third is by Thilloy, 2, Rue Guy-de-la-Bresse, 
Paris. There isa machine for rolling out paste for 
biscuits, made by Deliry and Sons, of Soissons. There 
is also a flour-mill with two pairs of millstones, by 
Brault and Bethouart, of Chartres. In this mill a 
central mortice-wheel, with vertical spindle, gives mo- 
tion to two pinions which turn the millstones. The 
connexion is effected by a friction-coupling, so that 
the stones may be thrown into gear or out without 
stopping the machine. There is also in this bakery a 
mill on Aubin’s system, of the house of Aubin and 
Baron, 8, Rue du Louvre, in which the flour escapes 
through radial fissures in the lower stone, which 
fissures are covered with wire gauze to prevent any 
but the fine particles from getting through. By this 
arrangement the flour is delivered beneath the mill- 
stone, and the bran, which will not pass through the 
meshes, is delivered at the circumference. M. Aubin 
states that, in common flour-mills a great deal of heat 
is needlessly generated by the prolonged trituration of 
the particles after they have been rendered sufficiently 
fine already, whereas in his mill this is obviated by the 
particles being withdrawn through the wire gauze the 
moment they are sufficiently fine to pass. He thus 
obtains, he says, both a larger yield and a superior 
quality of flour, while the motive power consumed is 
less, and the necessity of using bolting or sifting 
obviated. From 70 to 75 and 80 per cent. of the 
wheat may be obtained at once as flour, depending on 
the fineness of the metallic gauze employed to cover 
the openings in the stone. The whole of this machinery 
is driven by a 20 horse horizontal engine, in the con- 
struction of which there is nothing calling for special 
observation. 

In front of the mill just described, and at the foot of 
the Avenue de Bourgogne there is a porcelain furuace 
erected in a neat octagonal building with a rectangular 
ware-room adjoining for exhibiting the porcelain 
statues, jars, and other wares of M. Gilet. This fur- 
nace is not yet finished. Adjoining the ware-room, in 
which are shown some of these porcelain wares, there 
is a small garden, still quite incomplete and destitute 
of flowers, in which small statues and other works of 
M. Gilet are shown, and they are admirably executed 
in white porcelain, which has the appearance of the 
finest white marble ; while, from the inquiries we made 
as fo the price of the article, it does not appear to be 
dear. The garden is surrounded by a balustrade of 
white porcelain, and there is no doubt that, when 
finished, this spot will be one of the cynosures of the 
Exhibition. But at present the whole is so incom- 
plete, that the display cannot be adequately described, 
and another visit will be necessary to do it justice. 
There is no doubt that M. Gilet’s processes and works 
are among the most interesting in the Exhibition, and 
will, in a little time, receive a large share of public 
attention. 

At the right-hand side of the entrance into the park 
from Porte Rapp, and nearly facing the Rue de Nor- 
mandie of the main building, there is exhibited, by 
Montgolfier and Sons, Fontenay-les-Monthard, Céte- 
d’Or, and 39, Rue de Palestro, Paris, an American 
machine called a pulp-engine, made on the plan of J. 
G. Stuart, by Messrs. Farcot and Sons, for the manu- 
facture of the pulp used in paper-making, this pulp 
being made indifferently from wood, from straw, and 
from rags, for grinding all or any of which the 
machine is suitable. This machine is substantially a 
serrated disc of steel grooved like a millstone, rotated 
upon a horizontal shaft between two similarly toothed 
but stationary discs. The material to be ground, 
mixed with water, is fed in through the centre of 
one of the stationary dises by ahopper and pipe, and is 
expelled in the ground state near the centre of the other 
stationary disc, the material having meanwhile been 
propel! outward circumferentially, and again forced 
wets tn or Fama a the - of the 

c.* The fineness of the grinding is regu- 
lated by approaching or retiring the fixed dises on 
the rotating one, which is done by means of a screw 
working into a worm toothing formed on the edge of 
- frame connected with one of the stationary 

cs. 

Turn we now to take another look at the marine 





annexes fronting the Seine. In passing, we find the 
engine, boiler, and pumps before aiaoal to as having 
been constructed by Nillus, junior, of Havre, to be in 
operation, and a very excellent job the whole of this 
machinery is. The engine, as oat mentioned, is a 
rtable one of 14 horse power, with the cylinder set 
orizontally on a cast-iron frame lying on the top of 
the boiler. The firebox is cylindrical, and rises con- 
siderably above the barrel, and the smoke is led to the 
end of the boiler in a large cylindrical flue or pipe, and 
is returned again to the front through tubes of the 
diameter — in tubularboilers. In using high’pressures 
a cylindrical flue should be stiffened at intervals with 
rings to prevent collapsing, if the tube be large. The ex- 
pansion valve consists of two.sliding-blocks with adjust- 
img hand-wheel and right and left hand screw, of the 
kind patented by Mr. Bourne in 1838, and now adopted 
almost universally in the French and other continental 
engines. The governor stands in a frame which spans 
the space between the guide bars, and is driven by a belt 
and a pair of small bevels at the foot of the spindle. The 
crank is forged solid, and the shaft carries a fly-wheel 
pulley at eachend. The engine is a condensing one, 
a small air-pump and condenser being set by the side 
of the boiler, and the air-pump is worked by a small 
crank fixed on the end of the shaft. A belt proceeding 
from one of the pulleys gives motion to another 
pulley set on the end of a horizontal shaft carried 
y an entablature set over the pumps, which shaft, by 
means of a pinion, moves two wheels set on other 
horizontal crank-shafts, at the ends of which work the 
four vertical pumps by means of connecting-rods. The 
pumps are not common pumps, but are formed more 
on the principle of what was at one time known in 
England as “ Shalders’s expressing fountain,” in which 
a disc or bag of some flexible material was fixed at 
the edge in the middle of the barrel, which was made 
much larger than the bucket, while the centre of the 
disc was fixed to the bucket, and by moving the 
bucket up and down the water was sucked and forced, 
as in an ordinary pump. ‘This species of pump has 
never come into extended use in England, but better 
and cheaper materials for the formation of the dia- 
phragm may now be obtained than were then available. 
I. Nillus uses india-rubber, and the pump-valves he 
also forms of large india-rubber balls. 

M. Dupuy de Léme’s great Indret engines are now 
at work, driven by the steam from one of their own 
boilers, and a further survey of these engines only 
serves to confirm the impressions which we former] 
expressed respecting them. The engines are solid, 
aud are free from small rattletraps. The workman- 
ship is of fair but not of first-rate quality, and we have 
no reason to doubt that the engines will continue to 
work well for a long period of time. But these are 
only negative virtues, and in sitting in judgment on 
such a machine, where considerable variations are intro- 
duced upon the usual practice, what it behoves us 
to consider is whether these changes are in reality 
improvements, any of which will probably be adopted 
in quarters where the selection will be uninfluenced 
by the partialities of the inventor. Now we do 
not hesitate to express our conviction than not one 
of M. de Léme’s innovations will ever become general 
in England, simply because not one of them presents 
such features of advantage as would render its adoption 
advisable. It is no doubt the fact that in the case of 
engines using a high pressure of steam, there is a point 
where it is more economical to use two cylinders than 
one, since the pressure exerted by high steam upon a 
large piston, however short the period during which 
such pressure is continued, involves the necessity of 
making all the parts of such extra streagth that greater 
economy will be obtained by the use of two cylinders. 
But in the case of M. Dupuy de Léme engines we do 
not understand this benefit to be in any measure 
attained, as he dismisses the steam from the high- 
pressure cylinder at its full pressure when two- 
thirds of the stroke have been performed, and 
he has consequently the full pressure of the steam 
acting upon the condensing engines just as violently 
as if it came direct from the boiler. 


The —— 
engines are consequently exposed to just as muc 


strain as if there were no high-pressure evlinder 
at all, and it would be an improvement if the high- 
pressure cylinder were to be discarded and half of it 
added to each low-pressure cylinder, thus eons 
the length of the stroke, and diminishing by one-thir 
the complication. Then the engines are needlessly 
heavy and needlessly expensive, without being better, 
but m reality worse, on that account. We 
the — of making universal joints in the shaft, 
and of hanging the thrust-bearing on trunnions, are 
suggested by the necessity of ing some provision 





for the bending and twisting of the hull in the case of 
wooden ships. But, in the first place, it is unwise to 
make ships of war of wood—a selection for which 
suppose M. Dupuy de Léme is responsible ; and in the 
next place, even if such provision has to be made, it 
can be done in a simpler and cheaper way than the 
one here adopted. No private constructor would 
adopt such methods, simply because the benefit 
obtained—if any—would not be commensurate with 
the increased expense, and every experienced con- 
structor knows that every needless joint and gratuitous 
complication, if not leading to important benefit, is an 
evil which should be avoided even if the expense were 
the same. Nor can M. Dupuy de Léme extricate him- 
self from the authority of these canons, even though 
he has the national purse at his back, and it would be 
wiser to avoid innovation altogether unless somethi 
can be produced that will be fraught with more re: 
improvement than we have here displayed. Overdonc 
and expensive elaboration is a cheap distinction, and 
in these engines we can discern no other. 

Near the Indret engines there is an armour plate 
about 6 in. thick, in which a number of cylindrical 
pointed shot of cast steel are sticking. The exact 
thickness of the plate is 0.220 metres ; bore of rifled 
gun, 0.240 metres; weight of each shot, 145 kilo- 
grammes ; charge of powder used, 25 kilos. ; distance 
of the mouth of the cannon: from the plate, 20 metres. 
Noneof the shot come through, and there are no stars or 
cracks on the face of theplate. But the plate is badly 
buckled, and considerable rent or ondhel at the back. 
On the walls of the same building there has been recently 
added a longitudinal section and two cross sections ofa 
ship of war of the type of the Marengo. In the adjoining 
English shed we also now, for the first time, observe 
two models exhibited by Ravenhill, Hodgson and Co., 
of London, one of the engines of the Lord Clyde, and 
the other of the engines of the Leinster. There is 
also another recent addition in the condensing appa- 
ratus of the Sappho for obtaining fresh water from salt. 
The steam from the salt water is passed through a 
number of tinned pipes set in a brass box, through 
which refrigerating ;water is pumped. Drawings by 
H. G. Cornish are also dis’ = upon the walls, 
illustrating the suggestions of Lloyd’s committee for 
the construction of composite vessels, in which the 
frames are made of iron and the sheathing of wood. 
The Taeping, Ariel, and Tiensing are vessels of this 
kind, which appears to be the best method of con- 
struction in the case of fast vessels trading to the East. 

At the end of the English marine annexe, at the water- 
side, there is a French annexe, containing turbines, 

ortable engines, and various other machines, which 
ows only quite recently been put into order, 
and some of which are even now incomplete. B. 
Fourneyron, of Chambon-Feugerolles, Loire, and Rue 
St. George, Paris, exhibits a turbine of 35 horse power ; 
also a pump worked by gearing, in which there are two 
pistons working in opposite directions. L. Neut and 
L. Dumont, of Lille, and also of 114, Boulevard du 
Prince Eugene, Paris, exhibit centrifugal pumps with 
curved arms, inthis annexe, and also in the annexe 
adjoining Nillus’s engine, where one of these pumps is 
shown in operation, raising water into the lake which 
surrounds the lighthouse. The same exhibitors 
also show a well with a diaph placed near the 
surface of the water, from beneath which diaphragm 
the water is pumped, whereby the atmospheric pressure 
is made to aid the flow of water into the well. A 
model of a similar contrivance is also shown in the 
main building, and has been already described. But 
there the cover is applied to the well at the surface. 
Messrs. Brault and Bethouart, of Chartres, show a 
double turbine which permits the utilisation with 
equal advantage of the small streams of summer and 
the large of winter. Laurent, ainé, of Dijon, exhibits 
a turbine and its distributor or guide curves, in which 
the motion is produced by the vertical descent of the 
water; and L. J. B. Protte, of Vendeuvre, Aube, 
also exhibits a turbime with vertical axis and its 
directrix ; and Jean Larger, of Fellerengen, Haut 
Rhin, exhibits‘a similar turbine. According to this 
maker’s estimate, 

: metre of fall, discharging a litres per second, gives 2 H. P. 


See) - wee 
10 ” ” ” 615 ” ” ” 
20 ” ” » 875 ” ” ” 
40 ” ” ” 1250 ” ” n. 495 ” 

Near the end of theshed there is a well-made portable 
engine by Malo and Co., of Dunkirk, represented in 
Paris by Benjamin Detraux, 15, Rue Drouot. This 
engine 1s anid beon Allen’s system, and it drives 
one of the same makers’ centrifugal pumps, which 
draws water from a tank to form a continual cascade. 
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The same makers exhibit a donkey feed-engine on 
what is called Miller’s system, in which there is no 
crank or fly-wheel, but the valve is moved circularly 
by an arm attached to the piston-rod, which arm enters 
a kind of elliptical recess in the base-plate, by which 
the arm is twisted, and with it the piston-rod, as the 
piston reciprocates, and the steam valve is a circular 
one moved by the twist of the piston-rod. H. Hubert, 
of 4, Rue Blanche, Paris, exhibits two horizontal 
engines placed side by side, working pumps. To 
each cylinder there is a crosshead, and two side- 
rods proceeding horizontally towards the crank, 
where the two side-rods are joined together by a 
cross-tail, with short connecting-rod in it, the 
whole combination forming in effect a great split 
connecting-rod, within the opening of which the 
pump is set. ‘There is a pump of this kind fixed 
upon each engine, and worked by a continuation 
of the piston-rod. It would have been much 
simpler if the piston-rod had gone right through the 
pump, and worked the crank by means of a slot, as is 
a common arrangement-in donkey-engines, and which 
is an unobjectionable arrangement when the main part 
of the power of the engine is intercepted by a pump, 
so that very little strain has to be transmitted through 
the eranks Henry and Peyrolles,.65, Boulevard de 
Clichy, Paris, exhibit an engine and _— very 
similar to the foregoing. T. F. Cail and Co., of Paris, 
exhibit a portable engine and boiler with solid crank, 
two fly-wheel pulleys, slide-valve worked by eccentric 
and expansion-valve, also worked by eccentric with 
adjusting hand-wheel. At the very far:end of the 
shed, and in an obscure position, there is a very good 
vertical engine by A. Cochot, 12, Rue Moreau, Paris. 
It is a six horse, but capable of working to ten, and 
it drives a saw-frame carrying six vertical saws, and 
capable of cutting in ten hours 800 metres of hard 
wood and 1600 of soft. Beside the well sunk by 
Neut and Dumont in the floor of the annexe, to show 
the action of their method of increasing the yield of 
wells by pneumatic exhaustion, there is a very well 
constructed. small portable engine by A. Ronuffet, 
ainé, Paris, manifesting, as all this maker’s engines do, 
a high degree of mechanical skill, while the workman- 
ship is excellent. 

This then completes our review of the annexes 
adjoining the Seine, except in so far as_ there 
may be further additions to them. Opposite to 
the shed containing the heavy engines, Claparede and 
Co., of St. Denis, have erected a travelling crane 
capable of lifting 40 tons. It is carried by a wrought- 
iron girder frame resting on four cast-iron columns. 


Returning now beneath the bridge of Bessemer 
steel, and passing the lighthouse in the direction of 
one of the corner gates of the park near the Seine, 
called the Porte de l'Université, we pass the showy 
photographic house of Pierre Petit, to whom has been 
conceded the exclusive right of taking photographs 
within the Exhibition, though photographs of indi- 
vidual objects can only be taken with the consent of 
the exhibitor. Immediately behind this there is an 
unfurnished building, apparently abandoned, as no 
workmen are employed upon it, the only example we 
have met with in the park of such an occurrence, 
while not unfrequently one may still see some new 
structure begun. Between the Porte de Université 
and the Porte Rapp along range of sheds extends, con- 
taining an assortment of miscellaneous objects, such as 
grates, ironmongery, steam-engines, and boilers, erush- 
ing-machines for minerals, sawing and planing ma- 


chines, and a large collection of other interesting | 


mechanisms. On our way towards the lower end of 
this.shed we pass a wooden structure containing 
specimens of the colliery produce of the Loire, exhibited 
by a company called “Société Anonyme des Mines de 
Ja Loire.’ Here specimens of coal, coke, and arti- 
ficial fuel are seen, and also a case containing silks of 
vatious brilliant hues, dyed by some of the aniline dyes 
obtained from coal tar. Without this building there 
is a model of the coal-pit of St. Louis, exhibited by 
the Société Anonyme of St. Etienne. We next pass a 
crane made by Martin ainé and Caleron, of 71, Rue 
de Chabrol, Paris, on the system of B. Neustadt, and 
which is capable of lifting 10,000 kilos. In this crane 
a central pillar, made on the principle of a girder, is 
supported at top by two oblique wooden stays, and 
the jib, which is wood, is supported by tie-bars pro- 
onde from the top of the pillar. There are two speeds, 


counter various cooking-ranges, many of them of large 
size and admirably finished. We also meet, with heat- 
ing apparatuses and hot-air grates of various kinds, 
with gas cooking-stoves, and applications of gas to 
heat smoothing-irons and other miscellaneous objects. 
We also meet with grates with enamelled fronts in 
various colours, and some of them enamelled in imita- 
tion of marble’; arid, proceeding still onward, we enter 
the region of engines and boilers, of machines for 
grinding plaster of paris, and for numberless other pur. 
poses. These various*onttivances it'would be impos- 
sible to describe within the limit of* this ‘notice. ~ But 
we hope to complete the description of them next week. 








AUSTRIAN BESSEMER STEEL, AT. THE 
PARIS EXHIBITION.-—No.: II, 

WE described, in a recent number, articles exhibited 
by the Bessemer steel . works erected: in| Stytia\ by 
the Austrian Government, and gave some data ob- 
tained by the authorities there respecting the scientific 
details of this process. We find in the Austrian de- 
partment several other collections of Bessemer steel, 
scarcely less interesting than that above mentioned, and 
sent to Paris by.some private firms in Austria, who 
have introduced the Bessemer process at their works. 
Amongst these we now select the products of the 
Company Rauscher, in Heft, Carinthia, as worthy of a 
special notice. The mines of Heft are situated at the 
Carinthian ‘ Erzberg,” or ore mountain, a rock of 
spathic ore, situated some hundred miles-south of that 
still larger and still more celebrated Styrian “ Erzberg” 
which contains the mines belonging to the Austrian 
Government. The iron manufacture is carried on ex- 
clusively with charcoal, and the Bessemer process 
established at Heft is on the so-called “Swedish” 
method, i.c., the plan originally invented and patented 
by Mr. Bessemer, and introduced by him an by Mr. 
Goranson in Sweden. ‘The converters for this process 
are fixed vessels placed in the vicinity of the blast fur- 
naces, so as to allow the metal to run from the blast 
furnace direct, or by means of a ladle, into the fixed 
converter. The charges are interrupted before com- 
plete decarburisation is arrived at, and no spiegel or 
pig iron is added except in cases of special need. The 
works at Heft are at the present moment the largest 
and, we believe, the only successful works employing 
fixed converters for the Bessemer process. Their first 
vessel was set to work in 1864 as an experiment. It 
is about 4 ft. in internal diameter and 5 ft. in height, and 
takes charges of 25 to 30 ewt. of pig iron; the blowing 
engine is worked from a turbine of about 140 horse 

ower. The experiments, after the first difficulties had 
cn overcome step by step, proved perfectly successful, 
and two larger fixed vessels have been erected in con- 
sequence. These new vessels are 5 ft. in diameter 
each, and 7 ft. 9in. high; they have twenty-three 
tuyeres of 3in. diameter each, and are worked by a 
steam blowing-engine constructed on the same plan as 
that adopted a Mr. Bessemer, and spuriously patented 
in Austria by two engineers in that country. The 
charge taken from the blast furnace direct is between 
55 and 60 ewts., but occasionally as much as 70 ewt. 
has been run into one of these converters at one charge. 
The pig iron has been repeatedly analysed, and has 
| given varying percentages of some of its components, 
| nocondiing to the working of the furnace; but the pro- 
| portions of those elements which are principally im- 
portant in the Bessemer process is very favourable 
under all circumstances. ‘There is manganese 44 per 
cent.; silicium, 1}; sulphur, zé/.; phosphorus not 
looked for, and probably, also, not to be traced at all. 
The iron tapped from the blast furnace is collected in 
a ladle, which is afterwards lifted to the mouth of the 
converter by means of a crane, and the metal dis- 
charged from the bottom of the ladle. The crane is 
worked by hand by four men. The blast is, of course, 
turned on before the metal is allowed to run into the 
converter, otherwise the liquid iron would run out 
ithrough the tuyeres. The tuyeres in the Swedish 
— have only one hole each, as stated before. 
These holes are ? in. diameter in the new converters at 
Heft. ‘Tlie blast pressure is between 10 and 15 lb. per 
square inch as an average, and only at the commence- 
mencement of the operation is it required to be raised 
up to 20 or 25 Tb. It is possible to work seven 
charges every twenty-four hours with two of these 
vessels in regular practice; but the present rate 
of working at Heft is below this, on account of slack- 








and the handles are balanced by counterweights, so that | ness of trade. The time for each charge is’ from 


they will stand in any position. The chain is a pitched 
one, and is not wound upon a barrel, as in common 
cranes, but'is moved by a cam-wheel on the barrel-shaft. 

Entering now the long shed to which we have re- 
ferred, we first come upon a collection of pots and 
pans and grates, and, proceeding onward, we en- 


eighteen to thirty-five minutes, a wide margin due to 
the irregular quality of iron produced by the furnace 
under different conditions of wind and weather, and 
with the changes occasionally made in the proportions 





of the charges at the blast furnace top. The largest 
charge ever worked gave a product of 68 ewt. of steel. 





The calculated quantity of air passed through the 
blowing engine at each charge is 1500 cubic feet per 
ewt. of iron converted. The total power of production 
of the three Swedish vessels now existing at Heft is esti- 
mated at 4000 tons per annum. With regard to the 
production of pig iron at Heft, we are informed that 
the ore is worked by a kind of quarrying process, at 
the rate of about 120 tons of ore per day, and at, an. 
expenditure of only fourpence per ton in wages.. The 
ore is filled into small iron wagons running on_ rails; 
and is transported down an inclined plane to the cal- 
cining kilns. These kilns are of so-called ‘“‘ Swedish” 
construction ; they are dircular, 5 ft. in diameter, and 
are worked by gas. Their production is 6 to § tons of 
calcined. ore in twenty-four hours, and they require 
the labour of two njen each. ‘There .are also 
some other calcining furnaces at these works, 
which employ chareoal, waste as fuel. The blast 
furnaces are two in number, and of small dimen- 
sions ;' they produce between 16 tons and 25 tons 
of iron per day, the yield of the calcined ore being from 
48 to.5) per cent. The production is grey or white 
iron, according to the proportions of the charges, and, 
if required, a very fine quality of spiegeleisen can be 
produced. The works at Heft possess no forge nor 
rolling-mill, and are therefore obliged to sell their in- 
gots in the rough. The company has, forthis reason, made 
a contract with another works in the south of Austria, 
which has been laid out as a forge and rolling-mill, but 
does not possess blast: furnaces of its own, to work up 
the raw material produced by Heft. The name of the 
latter establishment is Storé, and the two works have 
exhibited their articles conjointly. The objects consist, 
first, of pig iron, including some highly characteristic 
specimens of spiegeleisen, which are said to contain 
about 7 per cent. of manganese, and to have a market 
price which would allow their importation into this 
country at a very considerable advantage as compared 
with the prices of Siegen spiegel. There is a Bessemer 
steel ‘block of about 3 tons weight, probably the 
largest single block ever cast from a Swedish Bessemer 
converter. ‘To these articles are added some very fine 
boiler-plates, showing a high degree of ductility by 
being bent cold. The prices quoted at’ these works 
are about the following per ton in English currency : 
white’ pig iron 4/. 15s., grey Bessemer pigs 5/., 
spiegel 57., Bessemer steel ingots 12/. There is, how- 
ever, ‘a great encumbrance in the present mode and 
expense of transport, which stands in the way of these 
articles reaching the general market at a reasonable 
price, as the works are situated in a mountainous 
district some twenty miles distant from the nearest 
railway station, and the carriage to that station 
amounts to 10s. per ton, after which the high 
tariff of a railway company monopolising the traffic 
of the entire district in the south of Austria 
takes away the last chance for successful competition 
at any more remote market. There is fust now a line 
of railway mcourse of construction which is expected 
to help the Styrian and Corinthian ironmasters out of 
their greatest difficulty, viz., absence of means of 
communication, and is likely to bring out the natural 
resources of the district to greater advantage than has 
been hitherto accomplished. This railway is the 
Rudolf’s Railway in Styria, carried out principally by 
the aid of English capital, as we are reed It is 
very probable that this line, if once completed, will 
draw a further considerable amount of capital and skill 
from this country over to the Styrian ore mountains, 


BRIDGE OVER THE RIVER MSTA. 

ih i onthe next page, engravings of a large timber viaduct 
erected over the river Msta, on the line of the St. Petersburg 
and Moscow Railway. This viaduct consists of nine spans, of 
199} ft. each, measured from centre to centre of piers, and its 
total length, mcluding abutments, is 19273ft. The three lines 
of wooden lattice girders which form the superstructure are 21 ft. 
deep throughout their length, and they cross the river ata clear 
height of 1014 ft. above the ordinary water level. The piers of 
the bridge are constructed partly of timber and partly of brick- 
work and masonry, the timber portion being in the case of the 
piers founded in the bed of the river, 70ft. high. In our en 
gravings, Figs. 1 and 2 are respectively a side elevation and plan 
of the viaduct, and Figs. 3 and 4 an elevation and plan of one 
span drawn to an enlarged scale. Fig. 5 ig a section of one of 
the piers transversely to the line of the bridge, and Fig. 6 a 
transverse section through one of the spans. The timber por- 
tion of each pier is formed of fifteen timber stanchions braced 
together by iron ties, as shown in Fig. 5, these stanchions being 
arranged in three rows, transversely to the line of the bridge, 
five in each row. In the case of the river piers the bases are 
formed of granite facings filled in with brickwork; but in the 
case.of those constructed on the dry ground, the granite facing 
is omitted. The bridge was constructed from’the designs of 
Major George W. Whistler, of the United States Engineers, the 
engineer of the St. Petersburg and Moscow Railway. It was 
erected in 1849, and has been in constant use since that time, 
and has required but very slight repairs. It will probably, how- 
ever, require some more extension repairssoon. We should have 
— that it carries a double line of rails, its width being 
313 ft. 
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TIMBER BRIDGE OVER THE RIVER MSTA; ST. PETERSBURG AND MOSCOW RAILWAY. 
DESIGNED BY MAJOR GEORGE W. WHISTLER, UNITED STATES ENGINEERS. 
(For Description, see preceding Page.) 
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ELECTRICITY AT THE PARIS 
EXHIBITION. 


Overland Lines.—The systems of constructing lines 
in different: countries differ so little, and the amount of 
iaguenity required in the erection of an overground 
telegraph is so small, that little can be exhibited in 
this department beyond insulators. ‘There are few 
points upon which so much diversity of opinion exists 
as upon the proper shape of an insulator. Ideas on 
this question run wild. Every man has his own 
hobby, and it can confidently be stated that no two 
men yet agreed upon the same form of insulator. 

In estimating the value of insulators, we have 
first of all to consider material, and then form. As 
regards material, our choice is confined to glass, 
ebonite, white porcelain, and brown earthenware, 
each of which materials is exhibited in one form or 
another. America exhibits Brook’s glass insulator ; 
Siemens some forms of ebonite. Several foreign .ad- 
ministrations exhibit their various systems in white 
‘seca and Bourne and Co. exhibit our English 

rown earthenware. ° 

Imprimis, the material of the insulator itself must be 
an insulator, that is, it should not allow the conduction 
of any current through its mass. Above all, it should 
not be porous; for a porous body, by absorbing the 
moisture of the atmosphere, at once becomesaconductor. 
In this respect ebonite and glass are far superior to 
’ the other two materials. Porcelain varies very much 
it its quality. The mass is generally porous, and it 
depends for its efficiency upon an external glaze ; but 
this glaze cannot always be entirely applied, and the 
glaze generally cracks and exposes the mass to the 
moisture of the atmosphere. The body of good 





porcelain should be perfectly vitrified throughout, so as 
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to be perfectly homogeneous, impervious to moisture, 
and free from flaws. If such material could always 
be ensured, porcelain would be admirably and _pre- 
eminently adapted for insulators, but unfortunately it 
cannot. Our experience in England is altogether 
opposed to its use, and though it is still largely adopted, 
brown earthenware is much more extensively used, and 
is now exclusively employed by the Electric Company. 

Brown earthenware is moreover much cheaper, and 
it is produced with great uniformity of quality. By 
being made in small pieces it is easily burned in the 
kiln and thoroughly vitrified. It cannot be so highly 
glazed as porcelain, and therefore as an insulator it is 
not equal to porcelain when perfect. 

More important perhaps than even porosity is the 
hydroscopic value of the material. Glass, though such 
an excellent insulator when dry, is almost invariably 
coated with a thin layer of moisture from its high 
hygroscopic power, as those well kiiow who have ever 
had experience in experimenting with electricity of 
high tension. Ebonite is less hygroscopic than any 
of the other materials; but there is this remarkable 
virtue about it, that while rain forms detached insu- 
lated drops upon porcelain and earthenware, it covers 
ebonite with a continuous film, and therefore ebonite 
is more suited for the inner cup of a compound in- 
sulator or for the protection of the suspending pin of 
a support. Moreover, the surface of cbenits ecomes 
rough by exposure to the atmosphere. It is, how- 
ever, strong and well adapted to withstand the effects 
of the stone-throwing propensities of the ,“‘ gamins” 
of Christendom, as well as the ball practice of the 





Bedouins of the desert. However, for European 
climates there is no question that of all the materials 
for exposed insulators porcelain, if perfect, is the best ; 
but inasmuch as it cannot be obtained perfect, brown 
earthenware yor to be the most practical. The 
weakness and defects of glass quite preclude its use 
in any shape, and ebonite forms a most admirable 
secondary, agentin perfecting the form of porcelain or 
earthenware insulator. Ebonite is only exhibited in 
its secondary capacity as the coating of the suspending 
pius of Siemens’s insulators, but the Prussian adminis- 
tration have some small insulating cups, apparently of 
ebonite, through which the “ leading-in wires” of their 
model telegraph are led. The absence of the Silver- 
town Company have deprived our foreign friends of 
a fine show of ebonite material, though ebonite is 
shown in various departments under different aspects. 
Some of the Austrian exhibits are constructed of very 
fine highly polished ebonite. Indeed, ebonite is the 
best material yet produced for the manufacture of 
delicate electrical apparatus, and in Vienna they appear 
to know how to produce it in great excellence. 

The French white porcelain is very bad. It is ex- 
cessively porous, and the insulators exhibited are only 
partially glazed. The best porcelain exhibited is un- 
questionably the Prussian. It is manufactured in Ber- 
lin, and is beautifully close in its texture, and admi- 
rably glazed. It is, however, not perfectly vitrified ; 
and when the glaze cracks, as it will, it must admit 
moisture into its pores. White porcelain is also ex- 
hibited by Belgium, Bavaria, Russia, Switzerland, 
Italy, and Spain. ; 

Bourne makes a fine display of his admirable 
brown earthenware. A well polished post carries a 
specimen of nearly every form that was ever devised 
in England, and provides an admirable conception of 
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of an iron hook sulphured into a glass cup, which is 
again sulphured into an iron cup, and the whole 
thoroughly saturated with paraffine. 

Fig. 2 is the French insulator, which is simply a 
white porcelain cup of the shape shown, sulphured on 
to the iron bracket. 

Fig. 3 is the Prussian double cup. It is made in 
4 piece, of white porcelain, and cemented to the iron 

olt. 

Fig. 4 is Siemens’s justly celebrated insulator, which 
is very extensively used in all parts of the world. 
The suspending hook, which is covered with ebonite, 
is cemented into the white porcelain cup, which is 
again cemented into the massive iron cup. 

Fig. 5 is the English insulator known as Varley’s. 

It will be seen that they all take the form of a 
hollow cup inverted like an umbrella, to maintain a 
dry surface ; but even with this protection dirt accu- 
mulates in the interior, and damp dirt conducts even 
better than a film of moisture. The best insulator 
will deteriorate in time without occasional cleansing, 
and a good insulator should certainly be formed with 
facility afforded for cleaning. The French insulator is 
best adapted for this purpose, and the English perhaps 
the worst. But as an insulator the English is by far 
the best. This is due greatly to its compound cha- 
racter. We have first an iron upright pin coated with 
ebonite, to this pin is cemented a brown earthenware 
cup, which is itself again covered with another brown 
earthenware cup, and the whole is dipped and saturated 
with melted paraffine, the most perfect insulating ma- 
terial known; so that we have the insulation of two 
concentric earthenware cups, parafline, and the ebonited 
pin to surmount before the current escapes. The per- 
fection of this insulator may be estimated from the 
fact that, on a very wet day, some samples experi- 
mented upon gave a resistance of 1,040,000,000 ohms. 
Such capacity does not, however, continue in practice. 
Exposure reduces the efficiency of every insulator. 

The French administration have exhibited. their 
insulator fixed on poles with wires properly attached ; 
and the Prussian administration have a series of their 
insulators (Fig. 3) fixed on brackets along the wall 
above Siemens and Hulske’s stall, exhibiting not only 
the different insulators used, but the different modes 
by which the wire is attached or bound to the panes. 
There is a capital insulator shown, to be attached to 
living trees. It is by Colonel Chauvin, the chief of 
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the nature of this material, which appears to be quite 
unknown to our foreign friends, and which is chiefly 
known to the uninitiated amongst us through the 
agency of ginger-beer and blacking bottles. It is un- 
— the best material that has yet been pro- 
uced in England for insulators. 
We have next to consider the forms of the insula- 


the Prussian telegraphs. It is illustrated in Fig. 6. 
| Wires attached to living trees, without some moveable 
| joints, invariably break from constant vibration. 
Posts.—Wood and iron are exhibited, but they 
| offer no especial point of novelty. Iron is used with 
advantage in the East; but it is not likely to be generally 
employed in Europe, where timber is so much cheaper, 
and where the preservative properties of Boucherie’s 
process and of creosote are becoming generally known 
and used. 
Wire—There is a large display of wire by the manu- 
facturers of the various “ black countries” of Europe ; 
but there is nothing that calls for especial observation, 
except the magnificent specimens exhibited by Messrs. 
Johnson and Nephew, of Manchester, our leading wire- 
drawers. The peculiarity of their manufacture is that 
they are able to produce their wires in long lengths 
| without weld or joint ; and every practical telegraphist 

knows the value of such an arrangement. Welds are 
|the greatest source of trouble and annoyance. In 
| constructing a line, no sooner has a long length of 
| wire been pulled up and nicely regulated, than away 





tors exhibited. The prime object of an insulator is | goes some wretched weld, and down it all comes. Or 
to be a support to the wire to maintain it in its elevated a long line is carefully erected in the sunny months of 
position ; its second purpose to prevent the escape of June, and all goes as merry as a marriage bell until 


the current to the earth. It must, therefore, have ' 
strength and insulating capacity. The strength of an | 
insulator need scarcely be considered here, because, | 
except under very exceptional circumstances, they 
have merely the weight of the wire to sustain, and that | 
is but afew pounds. But every insulator is a fault. | 
It is a leak. It allows the current to escape at every 
step of its progress, and, as no insulator can be per- | 
fect, the amount of loss of current is simply dependant | 


the first frosty night of November, when away go the 
welds and down comes the wire. 

Messrs. Johnson exhibit a specimen of No. 3 wire 
rod, which weighs 281 lbs. and is 530 yards long, 
also a length of No. 8 galvanized wire weighing 
200 Ib. and 900 yards long, and a piece of No. 11 
galvanized wire weighing 95 lb. and 790 yards long. 
There is nothing in the whole Exhibition which 
deserves a gold medal more than this; but Messrs. 


upon the perfection of the insulation. However per-| Johnson and oo are to be found away among 
fect the insulation of the material itself of the insulator | mines and metallurgy, where telegraphs are unknown 
may be, there will always be conduction over its sur-| or unheeded, and none but a telegraphist can ap- 
face; and this is increased by damp, dirt, dust, smoke, | preciate a weldless wire. ah 
and particularly by the crystalline deposit left by the| Messrs. Webster and Horsfall also exhibit their 
salt spray of the sea upon lines exposed on the coast. homogeneous wire, justly celebrated for being the 
The two points to attain are, therefore, dryness and| mainstay of the Atlantic cables. It is, however, at 
cleanness of surface, combined with the requisite | present very expensive. Biss! 
length to give the required resistance. The way ” An immense quantity of wire is ma 
which these points are attained is best seen by the| abroad, and finds its way into = market, 
attached sketches, which represent the best of the in-| and, indeed, there is very little choice between that 


manufactured 








sulators adopted by different countries. made in England and on the Continent, as regards 
Fig. 1 is Brooks's insulator (American). It consists | quality. It is more a question of price, and our manu- 
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facturers nave to keep their eyes open and their profits 
low to maintain their own positions. 

Underground Wires.—Subterranean telegraphs are 
but little used, exceptthrough towns. The experience 
of their employment for long trunk lines, both in 
Prussia and England, was very unfavourable and 
costly. They failed in both places, and were taken up. 
This was owing to the destruction of the gutta 
percha, through oxidation and other causes. Gutta 
percha which is so indestructible in water, speedily 
decays when exposed to the atmosphere. So does india 
rubber.’ Many plans have therefore been suggested to 
protect the insulation from the action of the atmo- 
sphere. In England we generally coat it with tape well 
tarred, and draw or lay the wires in pipes, and it has 
sometimes been buried in solid asphalte. 

Nicoll, of London, exhibits a new system, in which 
gutta-percha or india-rubber is dispensed with, and 
asphalte alone depended upon for insulation. A series 
of parallel copper wires are laid in a trough of wood, 
and melted asphalte poured in, so as to bind them all 
together in a solid mass. It is proposed to construct 
these in short lengths of 10 or 12 ft. in the manufac- 
tory, and send them out to be jointed up on the road, 
or, according to the words of the inventor, .“‘ they may 
“be sent to any part of the world, and fixed by wa- 
“ skilled labour at the needful depth beneath the sur- 
face of sand or soil, or they may be embedded in the 
‘silt or mud of a sea or river shore,” and “ it has 
“been calculated that twenty miles of sections, con- 
“ taining fifty or more wires, may be laid in a day by 
“thirty labourers.” Let us see: 20: miles of rigid 
sections of 50 wires each, 10 ft. long, will require 
26,400 joints per mile, or 528,000 joints in 20 miles, 
to be done by thirty labourers in one day! It is 
much to be regretted that Mr. D. Nicoll did not con- 
fide his new system to some practical telegraphist be- 
fore submitting it to the criticism of the world at Paris. 

Rattier and Co. exhibit a very pretty model, showing 
the way in which wires are laid underground in France. 
They use gutta-percha covered wire, which is protected 
with a coating of cotton and tarred hemp. They are 
laid together in cables of various numbers of wires, but 
rarely exceeding seven, and drawn into cast-iron pipes 
underground, precisely as we do in England. 

They give them an additional external coating of lead 
where the wires are led through the sewers of towns or 
the tunnels of railways, and a well-executed model is 
exhibited, showing the method of passing through 
tunnels. ‘The lead-covered wire is simply fixed to the 
side of the tunnel by ordinary galvanised iron tenter- 
hooks. The French make good use of their sewers. 
‘The wires down the Rue de Rivoli, Boulevard de Sebas- 
topol, and many other places in Paris, are through the 
subways. 

Holtzman, of Amsterdam, exhibits a somewhat 
similar, but much more practical, plan to that of Nicoll. 
He uses ordinary gas pitch. The wires are placed ina 
cast-iron trough, and maintained parallel by means of 
small glass supports. ‘The melted pitch is poured in, 
and the whole on cooling united in a solid mass. This 
plan has been much employed in England to use up 
the old gutta-percha wire recovered.from underground, 
and with a great deal of success. We know of some 
wires still in perfect order that were so treated in 1858 
upon a similar plan devised by Mr. Latimer Clark. 

On the mem there is no great difference in the 
practice of erecting overground and subterranean lines 
in England and onthe Continent. In England, our 
insular position demands greater substantiality, and 
our moist climate requires more perfect insulation. 
We possess both, and it is much to be regretted that, 
while in reality our telegraphs in many respects are 
superior to those on the Continent, our foreign friends, 
judging from what they see in the Exhibition, must 
conclude that we are still in a very primitive state. 
England stands out very poorly indeed as an exhibitor 
in telegraphs. 
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THE PARIS 
EXHIBITION.—No. IV. 
Exuipition or Mr. F. Krupp. 

Ir is not necessary to tell our readers that the steel 
works of Mr. F. mae at Essen, Rhinish Prussia, are 


IRON 


the largest in the whole world, and that the articles 
produced by that establishment have a large and in- 
creasing sale in all countries. Still, before describing 
the articles exhibited by Mr. Krupp at Paris, we think 
it desirable to give from the official statements of the firm 
a few of the most prominent statistical data relating to 
the establishment.” Mr. Krupp’s works have now been 
in existence forty years. Laid out originally as a very 
small concern by the father of the present proprietor, 





whose name is still maintained as that of the firm, it 
has grown by its own success in an increasing ratio, 
or,as Mr. Krupp says, “has been increased every 
year by from one-sixth to one-third of its own size.” 
The present extent of the works amounts to an 
area of 800 Prussian morgen (510 acres), of which 
200 morgen (1274 acres) are roofed over. The 
present number of workmen at the steel works is 
8000, to which must be added a further number of 
2000 men occupied in Mr. Krupp’s collieries at Essen, 
and at the ironstone mine and blast furnaces belonging 
to the same firm at Nassau and in the vicinity of 
Coblenz. The total production of articles of steel in 
year 1866 amounted to about 63,000 tons, representing 
a total value exceeding 14 million pounds sterling. 
The plant for this manufacture consists of 412 steel 
melting, heating, and cementing furnaces, 195 steam 
engines, ranging from 2 to 1000 horse power each, 49 
steam hammers, ranging in weight of hammer-head be- 
tween 1 ewt. and 50 tons, 110 smiths’ fires, 318 lathes, 
111 planing-machines, and 246 other self-acting tools. 
The consumption of coal in the works averages 1000 
tons per day, not including the fuel used for smelting 
the iron at the blast furnaces before mentioned. There 
are 120 boilers, evaporating about 150,000 cubic feet of 
water every twenty-four hours. The establishment re- 
quires gas for 10,000 or 11,000 burners, to supply which 
a special gasworks has been established by Mr. Krupp. 
There are three lines of railways connected with the 
works by branch lines, and the total length of such 
branch lines belonging to these works, and serving 
for the special locomotion required by the establish- 
ment amounts to about 15 miles. ‘The rolling 
stock consists of six locomotive engines and 150 
wagons, all being the property of the firm. Amongst 
the articles exhibited at Paris, we have already 
noticed the great steel block of 40 tons weight. It is 
stated to have been east from 1500 crucibles. The 
upper end of this block, which is 56 in. in diameter at 
the bottom, has been forged under the 50 ton hammer 
at Mr. Krupp’s works to an octagonal section, and the 
top end is cut off, showing a part of the section as 
fracture, and another part polished, as a proof of the 
compact and homogeneous nature of the steel. At 
about the half of its total height this block has a deep 
groove cut into it, and pieces broken off, so as to ex- 
hibit the nature of the grain in the fractute. This 
block is intended to be worked up into a marine crank- 
shaft when brought back to the works from the Exhi- 
bition. Mr. Krupp seems to have made it a point to 
surpass every steel manufacturer, and, what. is still 
more difficult for him, to surpass himself with regard 
to sizes of steel blocks, at every successive Exhibition. 
In 1851 he exhibited a steel block of 4500 lb., and in 
1855 a block of 5 tons; in 1862 a 20 ton ingot, and at 
present he shows one of double the last named size. 
He had so far been so successful as to have out- 
distanced all other manufacturers in this respect, and 
to have kept far ahead of those who follow him. 
Of Mr. Krupp’s 50 ton gun we have already given 
some details and an engraving; it forms the great 
point of attraction, and an object of marvel for all 
casual visitors, while to the members of the profession 
it is an article of double value and interest, first, as a 
piece of ordnance of extraordinary size, proportion, 
and power, and in the second instance, as a specimeu of 
material and work, showing that the limits of modern 
engineering, the sizes, and weights to be counted upon 
in practice, and the available power of production at 
our command have again been enlarged during the 
last half of a decennium, and that steel manufacture at 
large has gained one more victory over the hosts of 
agencies which by natural laws limit its power and ob- 
struct its progress. We now pass to one branch of 
Mr. Krupp’s manufactures, which we believe to have 
been practically and commercially his greatest success. 
This is the manufacture of weldless steel tyres. Mr. 
Krupp at this Exhibition repeats the statement made 
by him at the Exhibition of 1862, that all his tyres 
are made of crucible steel, and that they are produced 
by his patent process, which consists in hammering 
along square bloom to the proper size, and split- 
ting it up longitudinally, afterwards widening 
the split by means of wedges, and by successive 
hammering, until the hoop so produced can be 
be rolled in the tyre mill to the finished shape and 
size, Mr. Krupp’s tyres are well known to railway 
engineers all over the world. His annual production 
amounts to 35,000 or 40,000 steel tyres, of which more 
than one-third is bought in Kngland and in America, 
a statement which proves how great a value is laid by 
our railway authorities upon the long-established repu- 
tation of Mr. Krupp’s works for a high and uniform 
quality of their productions. Amongst the other 





articles shown by M. Krapp, we may name a marine 
shaft for the Transatlantic service, 27} tons in weight 
in the rough and 94 tons only in its present . finished 
state, the large waste of nearly two-thirds of the total 
original mass being entailed upon the manufacture of 
this article. The length of’this shaft is 25 ft., its 
diameter 14in. The shaft has: two double ‘cranks at 
right angles to each other, forged, we believe, in their 
positions and cut out of the solid. With regard to the 
steel rails exhibited in numerous ‘specimens, showing 
their excellent quality, Mr. Krupp’states that they are 
made of cast steel of a “second quality,” allowing 
them to be sold at a price exceeding that of good iron 
rails by 50 per cent. only, while the durability of these 
rails is much greater. Mr. Krupp adds that his exten- 
sive rail mills are doing a brisk trade, and that the 
demand for steel rails is. rapidly increasing, as the 
results obtained by the different railway. companies 
who have commenced the introduction of steel rails 
on their lines have been very favourable and satisfac- 
tory throughout. The exhibition of Mr. Krupp also 
contains a pair of 6 ft. locomotive driving wheels cast 
solid, of crucible steel, and keyed on to 4 steel 
shaft as used by the Northern Railway of France. 
The wheels are castings of great beauty and nicely 
finished ; the total weight with the shaft is about 31 
tons (7326 lb.). We also find a piece of angle stee 
rolled out of a solid hoop without weld to a diameter 
of 90in. The weight of this ring is 438 1b. This is 
an interesting article for boiler-makers in general, and 
particularly for those engineers who’ have made the 
perfection of boiler-construction their special care. 
We have in our own columns repeatedly pointed out 
the manufacture of weldless hoops of angle steel as a 
great desideratum in our present practice of boiler- 
construction, and as one of the next steps which is to 
be taken in the progress of engineermg. We are 
glad to find this problem solved by Mr. Krupp, and we 
hope the steel manufacturers in this country will not 
be slow in following the road upon which this far- 
seeing and enterprising foreign manufacturer acts asa 
pioneer. The 50 ton gun is not the only representa- 
tive of Mr. Krupp’s productions in that line. We are 
told that Mr. Krupp has up to the present time made 
about 3500 steel guns, of a total value of about one 
million pounds; that there are at present orders for 
2200 more cast-steel guns in Mr. meer hands and 
in course of execution, which represent a value of more 
than another half-million. About 95 per cent. of 
these guns are breech-loaders, with a range of calibre 
between 4 pounders and 300 pounders. There are 
also a few of 600 pounders and of 1000 pounders 
in hand at present. Some of the guns exhibited by 
Mr. Krupp have already withstood a number of charges. 
There is a rifled breach-loader of 9 in. bore which has 
fired 120 rounds with 40 1b. of powder and solid shot 
of 300 lb. each. This gun is made of a single steel 
block, forged solid, and having the ring with the trun- 
nions shrunk on afterwards. It has a total weight of 
123 tons; the barrel is 180 in. long, and it is rifled with 
32 grooves. The weight of its solid shot is 300 lb., 
and that of its shell 2501b. complete. A 6in. gun 
weighing 44 tons, and firing solid shot of 801b., has 
withstood 100 charges of 10lb. of powder each. All 
these guns are, as far as can be judged, in a state of 
perfection after these trials. There is alsoa 6 pounder 
* Wahrendoff” gun and a breech-loader belonging to 
the Prussian Government exhibited by Mr. Krupp. 
The latter gun isa 4 pounder, weighs 53 ewt.and has a 
bore of 3in. (Rhinish) ; the Jength of barrel is 74 in., 
and it is rifled with twelve grooves. The breech- 
loading arrangement is Mr. Krupp’s patent. This gun 
rests upon a wrought-iron carriage of very neat ap- 
pearance. ‘lhe Prussian Government have tested this 
gun by firing several hundred rounds from it with in- 
creasing charges up to a weight of 3$1b. of powder 
and 111 1}b. solid shot. The gun and breech have 
withstood this test without showing any signs of 
weakness or deterioration. 


RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2372, 8d.) Noah Dunn, of Tipton, patents 
fitting the outlet pipe of a water tuyere with a valve 
so arranged that, whilst the water circulates properly, 
the valve remains open; but if the circulation is 
stopped, it becomes closed, and the steam generated in 
the tuyere is made to sound an alarm whistle. In 
some cases it is proposed to substitute a syphon bend 
in the pipe for the valve above mentioned. 
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(No. 2374, 10d.) Benjamin: Bayliss,-of Pontne- 
wydd, Monmouthshire, patents methods of manu- 
facturing iron. Mr. Bayliss proposes to employ a 

uddling furnace having a grate and three chambers. 

he iron is to be melted in the first chamber, and then 
run into the seeond, where it-is to be ‘‘fined” by the 
aid of jets of air-injected into it along the sides of the 
chamber. It is then to be transferred into the third or 
puddling chamber, which is to be of a circular form, 
and is to have a conical or domed cover furnished with 
an opening through which the puddling tools are to be 
worked. The chamber is also to have two doors—one 
being an ordinary ge door, and the other an 

opening through which the balled iron can be re- 
* moved... The tools for “ boiling” the iron and making 
it into-Halls are to be fixed to the lower end of a verti- 
cal shaft; which is to pass down through the opening 
in the roof of the puddling-chamber, and is to be 
worked by gearing. 

(No. 2378, 1s. 4d.) Joseph Twibill, of Tronin, 
atents forms of “supplementary heaters” for steam 
oilers:, These heaters consist in some cases of sets 

or “stacks” of <water-tubes connected together and 
placed within thesboiler flues, and in other cases of 
sets of vertical cast-iron ‘water-pipes connected at 
their upper and. Jower endsjand placed in the flues 
leading to the chimney, these pipes being fitted with 
scrapers which canbe moved up and down on them to 
keep them clear of soot, &c;* The whole arrangement 
very much resembles—if it is not identical with—that 
known as Greeti’s “ economiser.” 

(No. 2384, 10d:) ("WE Gedge, of 11, Wellington- 
street, patents, ‘as. the yagent of Francois Guillet, of 
Coteau, a form of permanent way in which each chair 
rests upon spiral springs contained in a cast-iron box, 
forming part of a cast-iron sleeper. We doubt whether 
the idea is new, and in any case the “chattering” of a 
line constructed in the way proposed would be some- 
thing tremendous. 

(No. 2385, 10d.) James Dodge, of Manchester, 
patents meme oments in filésgrinding and cutting 
machinery. is patent includés;‘amongst other de- 
tails, a métlod of supporting the “blanks” to be 
ground upon a series of metal strips, each having 
a wedge-shaped rib on its underside, and the inclined 
face of this rib bearing against loose metal bars laid 
on the bed of the machine. Each of the strips first 
mentioned supports a single “ blank,” and the arrange- 
ment is such that any blank which may project more 
prominently than the others is depressed when brought 
under the action of the grindstone, the rib at the back 
of its supporting strip then shifting the bars, against 
which it bears, laterally, and in so doing raising the 
other blanks, so that the whole of the upper surfaces 
of the latter are brought, to one level. 

(No. 2386, 10d.) J. H. Johnson, of 47, Lincoln’s- 
inn-fields, patents, as a, communication from Frangois 
Durand, of Paris, an arrangement of brick and tile- 
making machine. In+this machine the materials are 
placed in a hopper, and are fed by their own weight 
into a box below, in which a compressing piston works 
horizontally. The side of the box opposite to that at 
which the piston enters is connected with cams on the 
erank-shaft by which the piston is worked, these cams 
being of such shape that, whilst the piston is com- 
pressing the materials, the side is held firm, but at a 
proper distance from the end of the stroke it is released 
for the delivery of the brick or tile. The other details 
of the machine could scarcely be deseribed without 
reference to drawings, 

(No. 2387, 8d.) Daniel McDowell, of Dublin, 
patents an apparatus for cleaning the tubes of multi- 
tubular boilers’ by jets of steam, the steam being 
conducted from the boiler by metallic pipes joined by 
elbows in such a manner that the jet can be turned in 
any direction. There is nothing new in the plans 
proposed. 

(No. 2388, 8d.) George Tomlison Bousfield, ‘of 
Loughborough-park, patents, as the agent. of David 
Meeker Nichols, of New York, a method of arranging 
steam jets, in chimneys, &c. According to one plan, 
the jets placed side by side, are arranged beneath a 
short pipe or flue placed with the main flue, the spaces 
between the sides of the latter and this: inners flue 
being closed by dampers when the steam-jets are..in 
action. The object is stated to be, to: contract the 
area of the flue to suit the increased velocity of the 
escaping gases caused by the action of the jets but 
we doubt if the arrangement would have any beneficial 
result. It is proposed also to make the orifices of the 
jets of a rectangular, triangular, or hexagonal form, 
with a view of making the escaping jets of steam fit 
each other closely. We think that, to say the least of 
it, there is a little over-refinement in this. 





(No. 2390,- 1s, 4d.), George Dyson, of - Tudhoe, 
Durham, patents improvements in ifon’ smelting. 
According ‘to’ these plans the calcining kilns and— 
where such kilns are used—the kilns for coking the 
fuel are placed on the top of the blast furnace; and the 
calcined materials and coke are dropped, whilst hot, 
through suitable doors into the blast furnace below. 
The calcining is to be effected by the gases evolved 
from the.coal ‘which is beimg coked; or ‘by the waste 
gases fromthe blast furnace, the latter being by 
preference ofthe closed-topped kind. 

(No. 2392, 104.) Sohn Thoitipson; phlei 
Manchester, patents machinery for turning and polis 
ing screw-nuts and similar articles, of which the ar- 
rangement could not be described without reference 
to drawings. 

(No. 2395; 8d.) Thomas Parkis, ‘of Birmingham; 
patents a néat form of tubé-cutter: ‘In this the tide 
to be cut is graspéd by three revolving cutters; two of 
these being earried by one jaw of the tube-cutters; and 
the third by an arm or lever jointed to the jaw just 


‘mentioned, in suéh a Wainer that-by turning a screw 


the cutter carried by it can be made to exercise any 
desired pressure against the tube to be cut. 

(No. 2406, 10d.) Elias Barlow and William Nathan 
Dack, of Patricroft, patent forms of double ool 


boxes for planing-machines, these bora 
just: a 

independently, both laterally and vertitally, ® 
en the 






arranged that each of the two tools i¥ 

it being intended that one tool should cat hel 
table of the machine is moving in one diréébion, and 
the other tool when it is moving the oppogitetway: 
An arrangement of variable gearing for gi ‘a’qiic 
or slow movement of the table, as required, is also in- 
cluded in the patent. 

(No. 2408, 1s. 8d.) Thomas Dixon, of Lowmoor, 
patents the combination of a Juckes’s or similar fur- 
nace with a Cornish boiler. The furnace is enclosed 
in a brick chamber, built in front of the boiler, the 
ashpit below the grate-bars being closed, and the air 
for the supply of the fire being led through heating 
passages formed by the hollow walls and crown of the 
chamber. In some cases it is proposed to add to the 
end of the Cornish boiler a firebox of the locomotive 
form instead of the brick chamber. The heated gases 
from the fire are led through the flues of the boiler in 
the usual way, and the object of the arrangement is 
stated to be to protect the boiler from the dirett heat 
of the fire. 

(No. 2413, Is.) Charles William Siemens, ‘of 3, 
Great George-street, Westminster, patents methods of 
smelting iron. Mr. Siemens proposes to expose a 
mass of ore (which may or may not be mixed with re- 
ducing agents) on an inclined plane to the surface 
action of intense heat obtained by the combustion of 
highly heated air and gaseous fuel, and at the sane 
time to introduce currents of combustible gases, or Of 
petroleum oil, or other hydrocarboris; into and amongst 
the mass of ore. The fuséd metal andslag are ta he 
removed from the bottom of the inclined plane, whilst 
a fresh supply of ore is to be fed on at the top so that 
the process may be continuous. ‘The patent also in- 
cludes furnaces in which the above-mentioned process 
can be carried on. We shall probably Tenatihe Mr. 
Siemens’s method of smelting more fully at a future 
time. 

(No. 2415, 1s. 6d.) Aristide Balthazard Bérard, of 
51, Avenue Montaigne, Paris, patents improvements 
in the manufacture of steel, and in the production of 
gases for heating purposes. The arrangements and 
details claimed in this specification are too numerous 
for us to describe them here; but we mention. the 
patent as likely to be of interest to those engaged in 
the iron manufacture. 

(No. 2420, 1s.) John Walter Morgan, of Salimey, 
Flintshire, patents forms of ships’ anchors in which 
both flukes enter: the ground at once, as in Martin’s 
anchors, a peculiar form of joint being used to connect 
the arms and shank. - 

(No, 2426, 10d.) William Clark, of 53, Chancery. 
lane, patents, as the agent of The American Saw Com: 
pany of New York, a method of securing the teeth im 
saws. Recesses of a peculiar shape are formed in the 
edge of the saws, these recesses being of such shapé 
that the teeth are pressed into them by. the. strain 
brought upon them when the saw is at work. «The 
recesses are Y-ed round the edges, the “ Ys”. fitti 
into Y grooves round the edge of the teeth to prevent 
lateral movement. 

(No. 2428, 8d.) Robert Richardson, of...Great 
George-street, and John Imray, of Westminster- 
bridge-road, patent “improvements in water supply.” 
The patentees propose to erect on a convenient site on 
the sea-coast’ steam boilers and pumping engiaies, the 
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latter raising the, sea water into reservoirs placed 
sufficiently high to command a flow of water by gravity 
to'the'town or district to be supplied. Open conduits 
for salt water (for baths, watering roads, fire mains, 
&c.) and for fresh water are to lead from the reser- 
voirs. The fresh-water conduits are to be supplied 
with distilled water, which is to be aérated in its pass- 
age through them; the distilled water being obtained 
as follows:—steam at a high préssure used in the 
gitiping engines is to be exhausted into a surface-con- 
enser cooled by 44timited amount of sea water, this 

i ii the heat given out by the steam 


th condensingy’a us furnishing a second supply of 
aa 
$0 on. Ps 

i 






ry a 
col ed in a second condenser, and 
y , , water is required it is pro- 
posed to W Fk f ing machinery by tidal water- 
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' (No. pick 10d.) "Theodore Anthony Rochussen, 
of Abchuiréehtlane, bg Mts: a form of permanent way 
i which” thé head" of 


4 


) rail is formed by a bar of 


compara slight’ i, having a groove rolled in 
each side’ Ade eing clipped caoke a pair 
of angle-irons, the” Ve i? webs of which give the 
netessary “stiftness ‘¥6' the rail, whilst the horizontal 
Webs form the beating surface on the ballast. The 


w of the vertleal webs of the angle-irons are 
reaiaten ith V ribs, which enter the hiepdading 
frroves in the side of the head-bar, afd the angle- 
ns ate Bolted to each other at intery The angle- 
iro Wad head-bars break joint with eAeh, other. 
(No. 2451, 8d.) W. E. Newton, ¢f,,66, Chancery- 
6; Patents improvements in cen al filtering 
Apparatus. According’ to this plan, iquid to be 
tered is introduced through a tubular central spindle 
into a revolving cylindrical vessel containing the filter- 
ing material, the centrifugal force then driving it 
through the filtering material, and causing it to escape 
into the surrounding casing. The revolving cylinder 
the top so as to prevent overflow and the 


is close 
estitie Mt Vapour, and the liquid entering it is directed 
to a. proper a the filtering material by a dise or 
ange itr g the central spindle, so as to pre- 
vent ti “ah accumulation of liquid in the lower 
part Of thie ee 
(NO: ¥ 8) '8d) Robert Kuntsmann, of Nurem- 
burg,’ patent’ a#faligements for drying materials in 
closed ¢himabers, fi which either a partial vacuum or 
a pre’stire slightly in excess of that of the atmosphere 
is maintained. # drying is to be effected either by 
superheated steam, and arrangements 







hot ait ox! 
are pto for“ regulating the admission of these 
drying’ “agent, atid for distributing them over the 
chamber. * 

(NO: 2456,' Ts.) Alfred Vincent Newton, of 66, 
Chancery-latie, paterits, as the agent of Robert Creuz- 
baur, of New York, a method of steering vessels by 
means vf a screw-propeller placed in a tube passing 
transversely through the bows; and capable of being 
worked by an engine so as 'to’'tend to throw the bow 
to port or starboard as: maybe’ required: 

(No. 2458, 10d.) Hénty'Turner, of Leeds, patents 
feeding the fuel for heating boilers and similar pur- 
poses into retorts in which it is converted into coke, 
the coke as formed being thrust out of the retorts on 
to the grate in the boiler. The gases evolved during 
the destructive distillation of the fuel, and also, the 
smoke from the fire by whiéhthe fetorts are heated, 
are caused to pass over the @oke'firej‘just mentioned, 
on their way to the boiler flues, 

(No. 2461, 8d.) Clivtondgewmbé Brooman, of 
166, Fleet-street, patents; asiethe ht of Désiré 
Sival and: Léon Sival, of Roubaix; arratigements of 
lace-machinery, in which themevement#of the point- 
bars..are. regulated by the jacquard, atid the tension. 
rollers are provided-with a rettogradeittiovement b 
which they are enabledito again tighten threads whi 
in the course of the formation of the fabtic may have 
become slack: DS Ge OLA 

(No. 2462, 1s. 4d.) John Saws and Edward 
Gerrard Fitton, of Leeds, patent“atrithging the ap- 
paratus for weighting and »pressing® ther the top 
pressing-rollers and delivery-rollers of machinery’ for 
prepating and spinning) flax, &¢., in such a manner 
that raising the weight-levers'sets free tli® hangers, so 
that they-cam-béat-once lifted out, and so that lower- 
ing the weight-levers‘ciuses them to reengage with 
the hangers; \F ois, whee 








The ChevevaNp Tow TekPt.—The amelioration in the 
Cleveland pig‘iron is slow, although ‘thete is no reason to doubt 
that an improvement isitaking place. The stock of pig in the 
railway warrant stores remainsabout the same. The shipments 
to the Continent are, tolerably good. In mannfactured iron 
there is not much chafge. Thete is little doing in rails, add 
considerable stocks have accumulated. 
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WILSON’S FURNACE, AT ALNWICK CASTLE. 
MESSRS. HICKS, HARGREAVES AND CO., ENGINEERS, SOHO IRONWORKS, BOLTON. 
(For Description, see Page 559.) 
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WILSON’S CORNISH BOILER FURNACE, BOLTON IRON AND STEEL WORKS. 
MESSRS. HICKS, HARGREAVES AND CO., ENGINEERS, SOHO IRONWORKS, BOLTON. 
(For Description, see Page 559.) 
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PARIS EXHIBITION. 
Parts, May 28: 

Tuis day has ushered in a second summer. It has 
been warm and the sky cloudless, and it is to be hoped 
that the cold, wet, and dreary weather which we have 
lately experienced has taken its departure. The Ex- 
hibition has felt the cémsequentes of the’ auspicious 
change. It was very crowded’ , and prominent 
among the ‘visitors weté, the j#olunteers. who have 
lately sprung into existence injaoyadquends of the | 
prehended watiwith Prussia: lay, in¢going to ithe 
Exhibition, we met a body of thesetvolunteers march- 
ing up the Okamps Elysées tothe. music of trumpets 
only, without drums, and inoneofithe restaurants: at 
the Exhibition, we found a largespagty ofthem taking 
refreshments and cheering VaemNrniny a'speech made 
to them by the Marquis de: Fleury, their commander. 
These volunteers chitily ‘vome “fron the department 
of Vosges, and, unlike our volunteers, they are for the 
most part middle-aged men, and there are few young 
men among them. They are attired ‘in drab blouses, 
with cocks’ feathers stuck im %a‘wide-awake hat, and 
they are armed in a very miseellaueous manneri with 
fowling-pieces, some double-b; and some single. 
They all look like men, however, who are prepared 
for serious work, and their \wppbarance suggests the 
reflection that, if the military‘ardour of France were 
once kindled by gratuitous ts, the martial spirit 
would break out with an impensity and a power of 
action much greater than any that existed in fotmer 
times. 

Within the last few days:aa important exhibition 
of painting and photography ow glass has been opened 
by Messrs. Tessel du Motay and R. Marechal, of 
Metz, immediately in the rear of the elaborate fountain 
which stands midway betweemthe Grande Porte and 
the main building of the Exhibition. Most of the 
coloured paintings are striptiiral gibjects, such as would 
be suitable for chareh,wuagows and they are rich, 
delicate, and in every reeponpitnrialid. The photo. 
graphs are burned in ‘apow theoglass, and are not only 
equal to photographs upon.paper, but much superior 
to them, both in softness and brilliancy. Some of the 
photographs are coloured, and others are in light and 
shade only. ,, This, display,, though. yet little known, 
will no doubt, attract wery speedily a large share, of 
public attention.) 

The large awnings of green eloth or velvet, spotted 
with the imperial bees im gold, which have for some 
time been in course of erection over the grand,ayenue 
which leads from the Grande Porte fronting the Pont 
de Jena to the principal entrance of the building are now 
all up, and a grand display they make. The emperor’s 
pavilion, by the side of this avenne, continues to 
attract much popular attention, though entrance into 
it is forbidden, and the interior can only be surveyed 
through the window. An annexe to instruments of 
music, Class 10, has lately been opened not far from 
the principal entrance, in which is shown an admirable 
small chamber organ, by Gavioli, which is played by a 
barrel driven by a lead weight, which descends in a 
vertical box within the structure of the organ. ‘Ihe 
bellows are blown by three cams, like the rowels of 
spurs set on a shaft, and so arranged that each shall act 
successively, so as to divide the action as equally as 


possible. Many elaborate pieces of music are set upon 


each barrel, and the tone is very distinct and has great | 


variety of modulation. Some excellent pianos are 


exhibited in the same. building, and a number of photo- | 


graphs of different races.of mankind exhibited by the 
Krench Ethnologieal Sogiety.. But the upper pact, of 
the house is devoted apparently to the productions, .of 
Kaeffer and Co,, is yet naaraiebeg 

The vages of eng d icon, fox garden flower-pots, 
&c., exhibited in. the, park, near, the cascade, which 
adjoins Boilie’s bells, are. yery elegant. But we should 


fear that im, hard frosts the enamel would chip. off. 


The kiosk of C. de. Bgissunon,and Co., between the | 


cascade and the emperog’s,, pavilion, constructed of 
earthenware or majoli¢a, contains,many important vases 
and ornaments, and, the greaf,,majolica oratory or 


altar by Fures, of Toulon, is a remarkable and well-| 
executed structure, but not, in our judgment, hand- | 
some. At the back of the Queen’s Cottage, Mulready’s | 
Tomb, produced in terra cotta, by James Pulham, of | 


Broxbourne, and to,which the Jast touches are now 
being put, is remarkable for its sharpness and. good 
stone-colour. But the different joinings.in the en- 
tablature do not fit very, accurately. 

This afternoon a small road locomotive, by Lar- 
manjai, of 18, Rue Dauphine, Paris, of three horse 
power, was running about, the walks; and as we. were 
still observing its gambols the thatch of an ornamental, 
wooden house, exhibited by, Sweden, and which also 
forms part of an annexe, containing ploughs, fishing- 


nets, and other similar objects, caught fire, and the 
whole structure seemed to be in jeopardy, and other 
adjacent buildings seemed likely to follow. Ina very 
time the firemen and their hoses were on the spot. 
But, in the mean while, the fire had been extinguished, 
partly by the some men removing the burning 
thatch on the roof, and partly by the aid of a hose and 
jet- ipe used for watering the flowers in the garden, 
a jet of water from which was just able to reach 
the, roof, .In a few minutes the deaatt was over. 
But-thgp incident suggests the jeopardy incident to 
these, ed wooden buildings, and the confusion 
that, w probably ensue from crowding if a fire 
took, .. The fire is supposed to have been caused 
byias from the small Gesnaties 
Paris, May 29. 

.qAgaim aglorious day! The signs of the approach of 
great notabilities thicken. Already the lesser lights flit 
about without much observation. The Crown Prince and 
Princess of Prussia are here, and the Duke of Edin- 
burgh has been here for some time, »But although 
the Emperor of Russia, King of Prussia, Queen of 
Spain, the Sultan, and the Shah of Persia all, intend 
to show us the light of their sublime countenances, it 
is felt that the presence of Queen Vittoria would ex- 
cite more enthusiasm than them alk. Tict us hope that 
this visit, more grateful than all the rest, may crown 
the benign and auspicious concourse! 

The little locomotive which is suspected to have set on 
fire one of the Swedish houses yesterday—and which 
house, by-the-by, is a reproduction of that of,@ustavus 
Vasa—is a very elegant little engine called “ Le Pro- 
grés.” It runs on three wheels, namely, the two driving 
wheels at the back and one central steering wheel in 
the front. We suppose, after what has happtned, its 
further use within the building will be interdicted, and, 
indeed, apart from the risk of setting combustible ob- 
jects on fire, there is the further risk of running over 
Gpauapacting loiterers in the walks. The machinery 
resembles that of a locomotive, and the boiler is up- 
right. ‘The motion, however, is communicated from 
the engine-shaft to the wheels—not direct —but through 
the medium of pitch chains and gearing, which com- 
bination, permits the action of springs. It is stated as 
being able, with a load of 3000 kilos., to ascend inclines 
of eight centimetres, and of carrying a load of 2000 
kilos. at a.speed of 11 or 12 kilometres per hour upon 
ordinary roads. It is manifestly under easy control, 
as it steers round corners without any difficulty, and 
turns with as much ease as a Hansom cab. 

The English electrical light is not yet ready, but 
the engines which generate the electricity ape ab work, 
and work very well. The friction gear, however, 
which brings up the speed of rotation to the necessary 
point, is not noiseless, and for such purposes, as. the 
present it would be better if one of the grooved 
wheels were composed of some non-metallic. sub- 
stance. There is some leakage of electricity yet 
existing, which will no doubt soon be discovered and 
' rectified, and then the apparatus will be put, to work, 
jand the light displayed. A small portion of the upper 
| part of the structure of rough poles which has 
{boxed in has been painted with stripes of blue, 

whereby its appearance is improved; but nothing has 
| been done inthe way of rendering the main part of 
ithe structure more sightly. The erection of such a 
| scaffolding—at once so conspicuous and so uncouth— 
{has been a great mistake; and it would have been 
| better to be without the electric light altogether if its 
display were only to be purchased by the simultaneous 





presentation of such an eyesore as this structure |p 


confessedly.is.. 1t.was mortifying that it was reserved 
for the British to produce the worst and ugliest thing 
in the park. 

The space between the Avenue de Suffren—which 
stretches from the Ecole Militaire to the Seine—and 
the main building of the Exhibition, has now been filled 
up by a collection of wooden shops and booths, many of 
which are still untenanted, and some still unfinished. 
In this space_also. two halls have been constructed 





—one intended for the reunions of the juries, which is 
now.a café chantant, and the other designed for a 
concert-room, which is still unfinished. The restaurants 
situated in that part of the outer circle of the palace 
| which lies between Porte Kleber and Porte Desaix, 
which answer to Rue de Suisse and Rue d’Afrigue, 
within the building, are darkened and obseured by the 
ereetion of these shops, which, however, are part of 
the original design. 

The little railway constructed between the Russian 
stables and the main, building to show the operation of 
the system of Carl v. Schubeiszky, for ascending 
inclined planes, continues to run with, regularity, 
and attracts much polio attention. By this plaz 





several wagons loaded with water descending an 





inclined plane put into motion great fly-wheels set on 


a special-earriage,.which wheels. atthe end of the 
descent have acquired sufficient energy to draw the 
empty wagons back again to the top of the incline. 
The contrivance is only a toy, and is not likely to come 
into real use, except in some very exceptional case. 
In the same neighbourhood some large. bells by 
Tchernikoff Brothers, in Toula, in Russia, excite some 
attention. The two fine guns exhibited by Sweden, 
one a large smooth-bore gun, and the, other with four 
rifle grooves, and two strengthening jackets of wrought 
iron, are much admired, and are in fact larger 
and better tham those.shown by any other country 
except England, amare even superior to them im some 
respects. cb 

Near the Swedishi:guns, and under a very temporary 
awning or shed, J. aud. C. C. Bolinder, of Stockholm, 
exhibit a portable horizontal engine, with some features 
of construction that are peculiar. The cylinder lies 
on the top of the boiler, as is usual, and the slide-valve 
is worked by an eccentric. But there is a circular or 
piston expansive valve worked by a pin from a bevel- 
wheel which gears with'a similar wheel on the crank- 
shaft, and there is also.a cylindrical throttle-valve or 
regulating slide wro by the governor. There are 
two fly-wheel pulleys of different sizes upon the crank- 
shaft, and the piston-rod is kept in position by two 
central guides set sufficiently apart to enable the con- 
necting-rod to angle between them. On the whole, 
this engine is a good job. But the public confidence 
in it. would have been. greater if the valve gear had 
more neatly resembled that usually adopted. 

The elegant Moorish pavilion ereeted in the Prussian 
department of the park, and which ‘has been noticed in 

revious numbers, has not yet been quite completed, 
ut is expected to be ready in a week. It is situated 
on a gentle elevation overlookmg an expanse of the 
artificial lake; and flowers recently planted will in a 
week or two more irradiate the sieges around. In 
front of the building there is a remarkably handsome 
aud very large ornamental vase for holding flowers, 
and in the centre of the building there will be a foun- 
tain, the pipes of which have been already laid. 

The oth i of H. Voelter, for grinding pieces of 
wood so as to convert them ito pulp for making paper, 
is now steadily at work, and attracts the amount of 
attention we expected. The large house in which the 
machine Works is filled with visitors, and it is to be 
hoped that this very complete and valuable machine 
will obtain speedy introduction into England, where 
even now it is almost unknown. This machine stands 
very near the Moorish ornamental pavilion already 
described as having been exhibited by Prussia, and 
the decorations of which are not only superior to any- 
thing the Moors could now produce, but superior also, 
we believe, to anything they could have produced in 
the times of the. Alhambra. 

The hydro-zro-dynamic machine already noticed as 
forming one of the articles exhibited in the circular 

ia annexe, and which resembles a small overshot 
aspe anid, inyerted and rotated beneath the water by 
the buoyant force of air which is propelled into the 
buckets upon one side, and which displaces the water, is 
now in operation, the air, being propelled into the ma- 
chine by a pump situated within the main building, 
and which forces the air into a suitable pipe connect- 
ing the pump and the machine. In the same annexe 
some large plates of iron have lately been added, one 
by Josse Goffin, of Brussels, which is 1 metre broad, 
94 metres.long, and weighs 2080 kilos. This great 
late is quite straight, and-is rolled without flaw or 
imperfection of any kind, . 

The ventilating engines: 6f Gargau and Phillipon, for 
forcing air into the main building through pipes to 
ventilate it, are now at work, And act well and without 
noise. If the weather should’ ¢ontinue as warm as 
yesterday and to-day have beeii, the value of all such 
contrivances will be put to the proof. 








AMERICAN Procress,—A party of Government engineers 
are about to engage in surveys, which are expected to occupy 
three years, in contiexion with the Central Pacifie’ Railway. 
The country ptoposed to ve explored! ‘extends from Denver city 
(Colorado) to Virginia’ city C=). The Federal..Govern- 
ment has charged Mr. F. V. Hayden, professor of geology and 
mineralogy to the University of Pennsylvania, to make an ex- 
ploratory journey jn, Hebrash % This State, which is still im- 
perfectly known, is believe to contain’ important’ mineral 
wealth. 

Tue Evrurares+-F. 
troop-ship, just completed: essrs. Laird, of. Birkenhead, are 
700 horse power nomad dm ll work up to 4200 horse power. 
The cylindérs are 94 in. in. eter, with 4 ft. 6 ins stroke. 

Pusuic Dest or. He DNirep Srares.—The United States 
national ‘debt aritoupited, ‘ 1, to 533,775,0201., as compared 
with 5$2,634,6802 Aptib 1, and 538,117,4702 March 1. An 
increased iomof the debt now bears coin interest, while 
the amount bearing currency interest-bas been diminished. 


, ines of the Enphrates, Indian 
ms 
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LONG-SPAN RAILWAY BRIDGES. 
To THe Epiror or ENGINEERING. 


Srr,—Although it may be thought that more than enough 
bas already been written in your journal to satisfy those in- 
terested in this question as to the essential diversity of Mr. 
Sedley’s and my systems of bridging, perhaps I may be ailowed 
to add a few words for Mr. Sedley’s benefit. 

Mr. Sedley claims the ‘‘ mid-girder” as his invention. Now, 
in every continuous girder, that part in the neighbourhood of the 
centre of the span acts as a girder, while the portions near the 
piers act as cantilevers. Here, then, we have the “ mid-girder” 
supported by cantilevers. Mr. Barlow patented, some time ago, 
the novelty of increasing the depth of the girder over the piers, 
with a view, I suppose, to obtaining greater length and stiffness 
of the cantilever portion. The outliue of Mr. Barlow’s girder of 
variable depth is very similar to that of Mr. Sedley’s structures. 
Mr. Barlow shows a structure of plate iron in his patent, Mr. 
Sedley one of open lattice work ; otherwise the two systems are, 
in my humble opinion, absolutely identical. 

A bridge of lattice construction has just been erected at 
Battersea over the South-Western Railway; it is formed of two 
side spans of 47 ft. and one centre span of 149 ft; the ends are 
anchored down into the abutments so as obtain a considerable 
length of cantilever in the centre span; the flanges are oer. 
the middle part of the centre span acts as a girder, of course. 
I commend it to Mr. Sedley’s attention, 

Mr. Sedley has no right to claim as his own invention a feature 
which is not new. 

One word more. I am content to leave to the judgment of 

our readers the question of my delinquency in making what 
Mr. Sedley calls an *‘ ex parte” extract from his specification. 

It may be “ cool” on my part to declare that I cannot satisfy 
myself as to the precise nature of Mr. Sedley’s invention. I 
must confess I am still in a fog on this point. 

I have always been of opinion that light bridges can be con- 
structed on Barlow’s system; nevertheless, I am prepared to 
prove that lighter can be made on my own. 

1 am, Sir, your obedient Servant, 
8, New-street, Spring-gardens, E. W. Youne. 
May 27, 1867. 








THE LATE MR. EDWARD HUMPHRYS. 


To THE Epiror or ENGINEERING. 

Srr,—I greatly regret to see the death of Mr. Edward Hum- 
phrys, of Deptford, announced in your paper—a loss of no 
ordinary kind, not merely to his family and friends, but to the 
engineering community at iarge, which is not so rich now in 
talent of the first order as not to feel deeply the loss of so 
eminent a member. Having known Mr. Humphrys for many 
years, during which I have been an attentive observer of his 
career, I wish, now that he is no more, to record my sense of 
the obligations which engineering art lies under to him—often 
for ameliorations which have crept into general use, while the 
authorship of them remains almost unknown. 

When I first began to study engineering in 1832, Mr. Francis 
Huinphrys, the elder brother of Mr. Edward Humphrys, was 
the engineer of a steam company called the Dublin and London 
Steam Marine Company, founded by my father, the late Captain 
Bourne, R N., and his brothers, the Messrs. Bourne, of Terenure, 
near Dublin, and of which company Mr. Mallet, the father of 
Mr. Robert Mallet, the eminent engineer, was also « member. 
Mr. Edward Humphrys was at this time engaged as an assistant 
to his brother. He afterwards was in business in a small way 
on his owm account, during which time he produced the little 
double-cylinder engine at the Polytechnic Institution which 
has been so much admired. But as the business was not profit- 
able, he after some time entered the establishment of Messrs. 
Rennie, on the recommendation of Mr. James Nasmyth, and he 
speedily raised Messrs. Rennie’s work to a high degree of celebrity. 
It was while at Messrs. Rennie’s that Mr. Humphrys introduced 
the circular ring for taking off the pressure from the back of 
slide valves—an arrangement now general in marine engines, 
though few persons know to whom we owe it. Mr. Penn had 
previously introduced a square frame into one or two vessels for 
this purpose; but the ring belongs to Mr. Humphrys. He also, 
about the same time, introduced the india-rubber disc-valves 
for air pumps. When screw-engines first came into use, it was 
plain to most engineers that it would be desirable to make them 
direct-acting ; but a difficulty presented itself in the valves of 
the air-pump, which would not bear to be driven at a high 
speed if made in the manner then usually adopted. Ericsson 
had introduced canvas valves in the Massachusetts, in which 
plies of canvas, stuck together with india-rubber, worked upon 
a grating ; yet this valve remained ahinged one, and it appeared 
less secure than was advisable. Mr. Humphrys then took the 
problem up, and instead of the single or double valves of large 
dimensions to which we had, up to this time, been accustomed, 
he produced a valve formed by the multiplication of discs set 
over gratings, and in which too much lift was prevented by 
suitable ‘guards. Every one has since become familiar with 
valves of this kind; but few know that it is to the talents of 
Mr. Edward Humphrys that we owe the innovation. 4 

Mr. Humphrys was also the first to apply Stephenson’s link 
motion to murine engines; and he was the first, or, contem- 
poraneously with inyself, was the first, to employ the centrifugal 
pump driven by a separate engine for establishing a circulation 
of cooling water through the passages or pipes of a surface- 
condenser. There are other improvements we owe to him, and 
we should have expected more had his valuable life been spared. 
But it has been willed otherwise, and all that is left to us is the 
power of expressing our appreciation and our regrets. A man 
of original talents and of signal ability has been taken from our 
midst; and it is no conventional tribute to his memory which 
we have now to render. In the engineering world he was a 
moving force, a large contributor to the current stock of ideas, 
and an able and assiduous labourer in a congenial field where he 
stood in the foremost rank. ‘That this was his position, and his 
right position, all know who are competent to judge; and in our 
limited Israel it is now only left ;us to lament, because a great 
light has gone out. 

Lam, &c., 
Joan BouRNE. 





MR. HOOPER’S CABLES. 
To THE Eprror or ENGINEERING. 

Str,—The article which appeared in your last issue, “ Elec- 
tricity at the Paris Exhibition,” is so complete, on nearly all its 
points, that it is with an amount of diffidence I venture to 
solicit the insertion of a few facts, which are not generally known, 
on the comparative value and properties of the only two insu- 
lators now acknowledged for subinarine cables, namely, “‘ Hooper’s 
material” and gutta-percha. 

You very properly state that the success of either will depend, 
first, upon their relative price, and, secondly, upon their dura- 
bility; and as to durability, you observe, “ gutta-percha is abso- 
“ Jutely indestructible at the bottom of the deep blne sea, but 
“‘ nowhere else; while the other is undergoing probation.” 

I consider, Sir, that the facts of my cable “ undergoing pro- 
bation” where two gutta-percha cables have signally failed, aad 
that a length laid off Bushire being officially reported by,Govern- 
ment, after immersion for three years, to be as perfect as when 
first laid, are of great practical value, and that its character for 
durability “at the bottom of the deep blue sea,” or anywhere 
else, may be fairly contrasted with that of gutta-percha; but for 
warm climates comparison becomes a disparagement—an opinion 
supported even by many who entertained respect for gutta-percha 
under all circumstances. 

It is the extreme durability of my insulated wires, whether 
in air or water, which renders its adaptation general; for your 
remark, that no length has been found in a state of decay in air 
or water, is applicable to the whole of my manufacture, extend- 
ing over eight years, and the international jurors were doubtless 
well acquainted of this great principle when they awarded the 
goid medal to my cables, and a silver medal to gutta-percha 
cables; this becomes more significant when it is stated that the 
most perfect gutta-percha cables ever made are exhibited. 

The relative price of my insulated wires and gutta-percha 
wires cannot be too generally known, especially to those about 
to embark in telegraphic investment; for cores of submarine 
cubles constructed with my insulated wire are produced for 
much less in cost than cores containing the proportions of 
conductor and gutta-percha approved of for long cables. ‘Thus 
Professor Wheatstone, Mr. Latimer Clark, Professor Sir. W. 
Thomson, Mr. Varley, and others have confirmed the fact that, 
by using my insulated wire, the saving in the core alone of the 
following cables would be: 


Name of Cable. Value saved on Core. 


Persian Gulf (1863-4) rae asd £40,000 
Atlantic (1865) i“ oe 70,000 
Do. (1866) we | ae 

Red Sea (similar proportions as the 
Atlantic) ... cee ee bes 105,000 
£285,000 


This saving in the relative cost I stated in a paper which I 
read before the British Association at the Nottingham meeting 
of last year, and it has been shown to be realisable by tke 
manufacture of nearly 500 miles of my core. A further saving 
would be effected on the outer covering in consequence of the 
reduced bulk and the diminished size of the complete cable 
would be such that, taking the Atlantic cables for illustration, 
one-third less room would be required for its storage, and, 
therefore less bulky vessels required for carrying and paying out 
cables. 

Mr. Varley states that if a gutta-percha cable just paying its 
expenses and no more were replaced by a cable of Mr. Hooper’s 
it would pay 37 per cent. in its working expenses. ‘This is a 
point of national interest, for if the benefits of the electric 
telegraph are to simulate the diffusiveness of our postal system, 
the mein object must be to cbtain the maximum amount of 
work at the minimum amount of cost. 

Your obedient Servant, 
WitirAm Hoorer. 
London India-rubber Mills, Mitcham, May 29, 1867. 





AERONAUTICAL SOCIETY OF GREAT 
BRITAIN, 

At a meeting of council lately held at Stafford House, 
William Fairbairn, Esq., in the chair, the following gentlemen 
were admitted’ as members: Groves Farcher, John Vincent 
Day, C.E., Henry Edward Hutchins, Captain Murray, RB.N., 
Stephen Ballard, C.E., John Elder, John Reeve, E. W. Young, 
Robert Parry, James Garstang, and Charles Burgmann. 

The honorary secretary (Mr. F. W. Brearey) read the follow- 
ing letter addressed to the Duke of Sutherland from Brigadier- 
General Serrell, New York: 

“My Lorp,—I have had the pleasure of receiving a note 
from your distinguished countryman, William Fairbairn, on the 
subject of navigating the air, in which he recommends me to 
address your Grace should I desire to know more of the attitude 
of your society towards this subject. 

** Having spent very considerable time and money investigating 
the conditions necessary to success in the solution of the pro- 
blem in question, I have arrived at the conclusion that the 
thing is attainable by mechanical means, irrespective of any 
balloons or their equivalents. 

“It has been demonstrated in three trials that the proper 
direction can be given and maintained, that the elevating force 
can be sustained where there is sufficient motive power within 
the assigned limits of weight, and I am now endeavouring to 
produce the necessary development of power within the pre- 
scribed conditions, and this is all, I believe, now wanting to ac- 
complish the result. That is, I find, serew-propeller fans, of 
which I have made five, the largest of which are 20 ft. 6 in. in 
diameter, will litt with a given shape and pitch of fan, at given 
velocities, certain weights. Dr. Andrews has shown that my 
arangement for steering, which he in part used, will guide his 
air-ship, and I have tried experimentally the force required and 
the quantity lifted, and am now seeking, with a good prospect 
of success, for the boiler that will generate the necessary steam 
within the given limit of bulk and weight, and my friend, Horatio 
Allen, thinks he is obout attaining it by means of a peculiar 
superheating boiler. Now, I have no desire but that the thing shall 
be done; if by me, good; if by another, good also; and if what 
we have done here will help anything you are doing, you shall 
know it. If what you are doing will throw any light upon the 





question of great power within small limits of weight, 1 shall be 
very glad to know of it, if it is proper I should. 

“T have a machine built of very light copper, 70 ft. long, with 
elevators capable of lifting six tons; and if it will help to eluci- 
date the question, will sead you a description and photographs, 
if your society will reciprocate by sending me any information 
you have on the subject I desire, namely, power that is de- 
veloped by light engines of any kind. 

“Your obedient Servant, 
‘“EpwARD M. SERRELL. 
“ Brig.-Gen., late Col. of Engineers. 

“ His Grace the Duke of Sutherland.” 

This elicited a response, of which the following is an ex- 
tract: “ Muidenstone Hall, Blackheath, S.E., 

May 25, 1867. 

“My pear Srr—Aéronautical Society—I had the pleasure to 
read to the council, held at the Duke of Sutherland’s residence 
on the 15th inst., your letters to his Grace and to me, which 
elicited cordial expressions of guodwill and a desire to afford 
you all the information in our power. 

‘*In the matter of aérial navigation there should not be, and I 
believe there are not, any national jealousies. 

“ The triumph of any one, whatever be his naticnality, would 
be too great a boon to civilisation not to be accepted as a general 
matter of rejoicing to the whole world, in which the highest and 
the lowest, the black and the white, would equally participate. 

“ Whilst, therefore, it would be great honour and credit, and 
lasting fame, to any individual, or body of individuals, who 
should solve this long-meditated problem, the Aéronautical 
Society of Great Britain will never withhold from earnest workers 
in the cause any information desired in the spirit of your com- 
munication, which may tend to advance so cosmopolitan an 
object of desire as locomotion upon an international highway, 
whose termini embrace every dwelling upon the earth. 

“T remain, my dear Sir, 
“ Yours faithfully, 
“ F. W. Brearey, Hon. Sec.” 

The above letter concludes with all the information within 
the knowledge of the Society. 


THE WILSON FURNACE. 

Like many other valuable inventions, Mr. E. B. Wilson’s 
farnace has had to make its way through all the early and 
varying stages of uncertainty and success. We, this week, 
illustrate several applications of it, viz., to puddling, to raising 
steam in boilers, and to heating water at Alnwick Castle. 
The general features of the furnace are but slightly altered 
from those from which we illustrated Mr. Wilson’s furnace, just 
a year ago, as applied at the Milton Ironworks, where, as Mr. 
Dawes has informed us, it is still doing very well. We have by us a 
detailed statement of careful observations at Bolton, showing, 
as at Milton, a considerable saving of fuel by the Wilson puddling 
furnace as compared with a competing furnace of the old stamp; 
and we can add that the Wilson furnace is practically smokeless, 
and this while burning slack or the poorest coal. ‘The observa- 
tions made are sufficiently conclusive, although we do not repeat 
them here, showing in each instance a considerable saving of 
fuel due to entire combustion. And the entire combustion is 
proved also by the comparative absence of smoke and by the 
slight quantity of refuse produced. Our illustrations represent 
the application of the Wilson furnace to Cornish boilers, to 
puddling, and to heating purposes at Alnwick Castle. 


SOCIETE DES INGENIEURS CIVILS. 

Ir is not long since the members of the Institution of Civil 
Engineers subscribed 25,000/. towards the erection of a new 
house, and when, in consequence of a wretched faction, this 
sum was lost, absolutely lost, as so much added to the funds of 
the Institution. In the mean time, the French Socié:é are 
moving in the matter of improved accommodation. ‘Their present 
small rooms in the Rue Buffault are wholly insufficient, It is now 
proposed to erect a neat and commodious bnilding, of which we 
give plans, at the very moderate cost of 4000/7. It is to be borne 
in mind that thesubscription to the Société is but 1/. per annum, 
with 17, entrance fee. Itis proposed to make the new house the 
home of several of the learned societies of Paris, eight or ten at 
least, and the plan has been carefully considered to meet the 
requirements of all. 

In the illustrations on page 560, Fig. 1 is the principal eleva- 
tion; Fig. 2, a section through the meeting-room, library, and 
minor rooms; Fig. 3, an upper-story plan of the librarian’s 
quarters, with the roof of the library below; Fig. 4, a rez de 
chaussée plan; Fig. 5, a second-floor plan; and Fig. 6, a plan of 
the principal rooms. In the latter (Fig. 6) the meeting-room is 
shown with its parqueterie floor rather too closely shaded. ‘The 
principal hali, I’, is 38 ft. by 28 ft. 10in., and this gives a gene- 
ral scale to the whole building, the external dimensions of which 
are about 60 ft. by 58 tt. In Fig. 2 the principal meeting-room 
is shown in the section to the left, with the library above. In 
Fig. 3, the roof of the library is shown below, with the residence 
of the librarianabove. Fig. 4 shows the vestibule, vestiaire, con- 
cierge, principal staircase, &c.; Fig. 5, the library floor; and 
Fig. 6, the plan of the principal floor, with every convenience for 
members and for the permanent staff. 

We reproduce the plans of the proposed building in Paris, in 
the hope that something may yet come of the movement made last 
year for a new house for our own Institution of Civil Engineers. 




















LARGE-WHEEL Locomorives.—Mr. Pearson, of the Bristol 
and Exeter Railway, has eight tank engines, having each a single 
pair of 9 ft. driving-wheels, and a bogie of four wheels under 
each end. They have 164in. cylinders and 24 in. stroke. He 
is about to alter one of them, putting in a larger boiler and fire- 
box and a pair of 18 in. cylinders, with the intention of running 
the Brist and Exeter express, 76 miles in 98 minutes, or at 
the rate of about 455 miles an hour. The wheels will be 
slightly reduced in diameter, viz. to 8 ft. 10 in. 

Foreign Mecuanicat Inpustry.—The Belgian rolling 
mills dévoted to the production of plates have regained some 
activity, especially in the Liége group; and the railway plant 
construction workshops have received some orders, which have 
revived their operations to some extent. ‘The Paris, Lyons, and 
Mediterranean Railway is likely to require a considerable quantity 
of Bessemer steel rails. 
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PROPOSED HOUSE FOR THE SOCIETE DES INGENIEURS CIVILS OF FRANCE. 
(For Description, see preceding Page.) 
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In addition to the permanent office of EXGINEERING 
in Paris, at the bureau of Les Annales du: Genie Civil 
(Monsieur EF. Lacroix), 15, Quai Malaquais, on the 
south bank of the Seine, opposite the Louvre, and near the 
French Institute, this journal is also represented in 
Paris by its special representative, Mr. John Bourne, 
C.E., whose residence is at the Grand Hotel, and by 
other gentlemen of its staff, among them Mr. Ferdinand 
Kohn, whose residence is at 59, Rue des Petites Ecuries. 





FOREIGN COMPETITION. 


Wuart is all this parrot ery about British inferiority 
at the Paris Exhibition ? Who has raised it, and how 
has he been deceived ? or, if we must adopt a harsher 
conclusion, why is he wilfully deceiving others? In 
nearly all that relates to engineering and metallurgy, 
England and her sister kingdoms, are yet, as they 
have so long been, the leaders of the Continental 
nations. We say, nearly, and we only except steel 
castings, such as those made by Krupp and by 
the Bochum Company. Of course, we are fully 
aware that our country is imperfectly represented 
at Paris; but, whatever may be the » ae we make 
there, no Englishman need be so blind as to suppose 
that there is no appeal from the judgment pronounced 
upon a few samples in the great gasholder. Our 
larger and long-established firms, those who have the 
experience and facilities for making the best show, are 
convinced that exhibitions do not pay, and they ac- 
cordingly leave them to beginners. How, then, can 
Lord Granville, himself a large ironmaster, lend his 
name to the empty croaking of those who, after a run 
through the Exhibition, come home and declare that 
England is beaten? If we are beaten, it must be 
much as we were said to have been beaten at Waterloo, 
and we don’t know it. 

The Continental nations have wonderfully improved 
in the amount of their production of metals and ma- 
chinery, and in the exten¢ of their engineering con- 
structions ; but they have not found out new processes, 
nor invented new machines of importance, nor have 
they introduced any improved engineering practice. 
They have given us nothing new in railways nor in 
steam-vessels. They have schemed strange but not 
really improved locomotives. They have done nothing 
(except copy us) in engineers’ tools; practically 
nothing in respect of improving the iron manufacture ; 
very little in cotten or woollen machinery, in mills, in 
agricultural machinery, or in the many and various 
applications of steam to special purposes, which have 
so distinguished British invention within the last fifteen 
years. Of course, the cry of British inferiority is not 
supported with specific instances, and simply because 
there are none. If any were alleged, it would be easy 
to turn them inside out, and to thus show their 
emptiness. 

So far, the French and Germans have shown imita- 
tion rather than originality. They have not, at any rate, 
given us great inventions, nor, with the exception of the 
steel manufacture, have they given us visible improve- 








ments. They have sketched and copied our machinery, 
altering the forms here and there, and indulging else- 
where in what we take to be a national taste for 
rattletraps, but they have obtained no new results. 
We will venture to say that the able engineers who 
form the staff of this journal in Paris have given more 
attention to the relative merits of British and foreign 
machinery in the Exhibition than the international 
juries have been able to give; and we place the 
authority of this journal against anything yet said to 
the contrary, in asserting that the Exhibition contains 
no single evidence of the inferiority of British ma- 
chinery, British civil and mechanical engineering, nor, 
excepting in steel castings, in British metal manu- 
factures. 

Of course none dispute that the French and Germans 
are able to make all their own machinery, and nearly 
every known object in metal, without coming to us, 
and to this extent they are far more independent than 
they were only a few years ago. Nor do we assert 
that they may not yet actually surpass us in the quality, 
if not in the quantity, of production, although we have 
every reason for believing this to be most doubtful. 
At present we have to maintain but one proposition, 
viz. that, so far, England maintains her superiority 
both in quality and quantity. There is not a railway 
on the Continent which can compare in its speed of 
working with our great lines; the French-built ocean 
steamers have proved sad failures ; there is not a seat 
of the iron manufacture abroad to compare with the 
Cleveland district, or with Barrow, or the valley of 
the Clyde, or the district about Merthyr Tydvil; nor 
are such armour-plates made as in Sheffield, For steel 
we have made an exception from the first, and we give 
all due credit to Essen and to Bochum. For engineers’ 
tools there are not such shops abroad as those of 
Manchester and Leeds; and as for the cotton and 
woollen manufactures, we presume no comparison is 
necessary. 

At the same time, our engineers and manufacturers 
should not overlook the advantage likely to result from 
the excellent system of technical education now pur- 
sued on the Continent. If we are still foremost in re- 
spect of practical excellence, we know not how long 
we may be able to remain so. It is not safe to trust 
merely to our vis inertia as a great engineering and 
mechanical nation to keep us in the front. The Conti- 
nental nations are assuredly doing their best to surpass 
us, and are employing aide which we have too long 
neglected, and which we may yet find indispensable to 
continued success. Z. C. 








COURTS OF HONOUR. 

THERE are about 1450 members, of all classes, of 
the Institution of Civil Engineers, every one of whom 
is now liable, upon a misunderstanding with his client, 
his contractor, or even his wife, and possibly his 
laundress, to be set upon in the newly and self-con- 
stituted “ court of honour.” 

If gossip can point to any questionable transaction, 
Mr. Bidder will immediately write to one of the 
parties, obtain his ex parte statement, and do his best 
to force it upon a general meeting. The matter can- 
not be “burked” then, but must be examined in 
council, and, in the absence of sufficient evidence, the 
verdict may be that the defence is “ unsatisfactory.” 

Upon this verdict a general meeting will proceed to 
pass sentence of social and professional death; for 
that is what the recent verdict in Mr. Scott Russell’s 
case amounts to, if the authority of the body pro- 
nouncing the sentence be recognised. 

If this new tribunal for the investigation of matters 
of commercial dealing and insolvency is to be acknow- 
ledged, it will be necessary that causes be heard by 
counsel. Never was a case heard and adjudicated 
upon more insufficient evidence than that of Sir Wil- 
liam Armstrong and Mr. Scott Russell. For it was 
held, in the face of all the eviderce, that Mr. Russell 
acted as an agent, and in a position of special trust, 
whereas any barrister at have made it perfectly 
clear that he acted as a principal only, and that the 
default in payment arose, not from any breach of trust, 
but from insolvency alone. Courts of honour, however 
high their pretensions, must be bound by the rules of 
evidence, and in this respect the council of the Insti- 
tution of Civil Engineers have arrived at a lame and 
impotent conclusion. They have proceeded upon the 
theory that Mr. Russell acted as an agent, and this 
while all the facts were against them. And what was 
their conclusion? That his reply was “ unsatisfac- 
tory.” So it was, and from the want of the evidence 
of Colonel Ritchie; but who ever heard, in any other 
court, of a verdict of “ unsatisfactory defence” ? 
Even in Scotland a verdict: of “not proven” carries 





acquittal ; but here the conclusion of “ unsatisfactory” 
—which may: mean an inability of comprehension on 
the part of th court—is reckoned, practically, as equi- 
valent to condemnation. We doubt if there be twenty 
engineers who-do not now believe that Mr. Scott 
Russell has been ¢ried and condemned, and that, too, 
upon a case wherein any other court in the world 
would of necessity have acquitted him. 

- If we are to submit to the arbitration of Mr. Bidder’s 
new “court of honour” (or was it Mr. Harrison’s 
term), let us have counsel, and a judge, and a judge’s 
charge, and a jury who shall Acar every scrap of 
evidence; and let us have a verdict of “ guilty” or 
“not guilty,” but not an empty sham of “ unsatisfac- 
tory,” which may mean anything or nothing, but which 
will be taken by the thoughtless as equivalent to 
“ guilty.” 

It is irrelevant to ask here which is the purer man, 
Mr. Bidder or Mr. Scott Russell? If we were to go 
by the rumours of Great George-street, it would not, 
however, take long to decide. We protest, only, 
against the obtrusion of private scandals upon the 
Institution of Civil Engineers. We insist that the 
Institution is neither a court of honour, of law, of 
bankruptcy, nor of divorce. In this case, if any one is 
to be removed from the Institution, it should be, not 
the accused, but the accuser.’ The accused has not, so 
far as has been proved, done anything of which the 
Institution should take cognisance, whereas the accuser 
has taken advantage of his position to propagate a 
deplorable feud, in which he is oaleaile suspected 
of having had a personal interest in the defeat of the 
individual whom he has accused. 

It is well nigh useless to go over the threadbare 
case again. ‘The first question is, Was Mr. Scott Rus- 
sell blameable ? And this question turns upon the other 
question, whether he acted as principal or agent ; and 
the evidence proves beyond all doubt that he acted as 
a principal oily. He not only protests that he was 
no agent, but both the other parties disown his agency. 
If he was no agent, then there was no special trust, 
except in his general solvency asa merchant. The 
fact that he wrote to Sir William Armstrong’s firm 
that he had securities in his possession to meet their 
invoices goes for no more than if he had written that 
he had a corresponding cash balance at his own 
banker’s. And it is to be borne in mind that they did 
not supply him with guns upon his own application, 
but that they had already applied to him with a view 
to obtaining an order for guns for America. 

If there was any breach of trust, it could only have 
been between Mr. Scott Russell and Colonel Ritchie. 
Yet Mr. Russell’s proved position as a_ principal 
precludes all notion of any special trust, and, apart, 
from this, Colonel Ritchie has himself treated the 
transaction as one in insolvency, and has not put 
himself in the way of giving evidence. The only real 
accuser in the case, if there were room for accusation, 
would be Colonel Ritchie; but his evidence has not 
even been sought. Sir William Armstrong has no case 
whatever except in the courts. All that he can say is 
that he did not obtain full payment for guns which 
were not completed at the appointed time, and which, 
in point of fact, were never delivered, and which, not- 
withstanding large- payments upon account, he is 
understood to yet hold in his possession. For these 
guns still in his possession, so far as known, Mr. Scott 
Russell had paid nearly 10,000. upon account. 

Until, then, Colonel Ritchie is brought forward, and 
proves a distinct breach of trust, there is no case what- 
ever against Mr. Scott Russell, except in insolvency. 
Any barrister would make this clear, in five minutes, 
to any jury in the land. And the empty verdict of 
“ unsatisfactory,” in a case heard upon incomplete 
evidence, before a self-constituted tribunal, and in the 
absence of counsel and of the ruling of a judge, may 
be left to take its fit place as a reproach upon the 
whole body of the Institution of Civil Engineers, who 
have, in this case, arrogated to themselves functions of 
which they are wholly incapable, and which they 
should never again attempt to exercise. Z. C. 








STEEL PLATES. 

Try plates, of which between three and four millions 
worth are exported yearly from Great Britain, require 
the very best quality of charcoal iron in their manufac- 
ture, or, if possible, a still better quality of metal. 
The leading Birmingham makers of tin plates have 
now found that nothing so well answers their purpose 
as the shearings of Bessemer steel plates, and we 
understand that all the Bessemer plate-shearings that 
can be procured will soon be turned to account in the 
tin-plate trade. The iron of which ordinary boiler- 
plates are made is wholly unfit for tin plates, not being 
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sufficiently tough ; but there is no want of toughness 
in Bessemer steel, supposing, of course, that it has 
been properly made for its purpose. The Bessemer 
process admits of every possible range of gradation, from 
the hardest to the softest steel, and this facility of 
production has no doubt led to oceasional mistakes in 
respect of graduation, and hard brittle plates have 
thus been sent out, in some cases, where a milder quality 
should have been produced. Perhaps but few of those 
who are accustomed to order first-class iron boiler-plates 
know, fully, with what care’ they are manufactured. 
In the manufacture of a superior quality of iron 
plates, great care is taken in the selection of pig iron 
of various brands to form a mixture for puddling. 
The best coal is used, and the most skilful puddlers 
are employed. Puddled bars are examined, made into 
slabs, and reheated again and again, according to the 
quality of plates required; and at some works, after 
the plate is finished, it is tapped all over with small 
hammers, and if a defect exists, that only the most 

ractised ear can detect, the plate is rejected. We 
i seen, at Lowmoor, a plate worth 40/. cut up, 
where we could neither see nor detect, by the sound 
from the hammer, any flaw or imperfection whatever. 
The best qualities of plates which carry extra prices 
of from 1/. to 10/. per ton, are marked with a certain 
number of “ Bests.” No value can be attached to 
these brands, except such as is given by the character 
and integrity of the firm who stamps them. 

In the manufacture of Bessemer steel plates, all 
that is required to insure an uniform quality is for 
engineers, ship-builders, and boiler-makers to specify, 
that the plate shall have upon it a brand, the repre- 
sentative of a piece of the plate having been tested to 
a given strain, and the respectability of the steel manu- 
facturer should be a sufficient guarantee that the stamp 
was not affixed if such test had not been applied and 
proved satisfactory. If this requirement was 50 per 
cent. in excess of the Government test (i.¢. 33 tons 
to the square inch), it would be quite enough to raise 
a lurge aad for steel plates. 

Thus far the demand for steel-plates, although con- 
siderable, has not been so great as to have induced all 
the leading manufacturers of Bessemer steel to devote 
the same attention to them as is bestowed upon the 
manufacture of iron plates at Lowmoor. There are ex- 
ceptions, however, and it is only just here to mention 
Messrs. Charles. Cammell and Co. and the Bolton 
[ron and Steel Company, and it is not unlikely that 
the Barrow Hematite Steel Company, with their 
splendid advantages, will soon take a leading position 
in the market. It requires the purest qualities of iron, 
proper care in its conversion, and ample mill-power in 
rolling, to make good steel plates. At Barrow each 
cast of 16 tons from each furnace (and they are tapped 
four times in twenty-four hours) is piled by itself, and, 
in selecting a charge for one of the larger convertors, 
two pigs are taken from each of a large number 
of these piles so as to make an uniform mixture. 
Unless other makers lay in a large stock of known 
brands of pigs, they cannot hope for the same 
uniformity of quality. Mr. Bessemer long ago made 
it known that no inferior qualities of pigs—those con- 
taining more than a minute proportion of phosphorus 
or sulphur—would produce good steel by his process, 
and the fact is the same with regard to any other pro- 
cess of steel conversion. For making very mild steel 
plates, the spiegeleisen added at the end of the pro- 
cess has, no doubt, sometimes proved unfitted for its 

urpose. Spiegeleisen is a vehicle for manganese, 
ut, unluekily, it contains, also, a considerable 
proportion of carbon, and this, when added to 
the “blow” of Bessemer steel, gives it greater 
hardness than is desirable for certain purposes. 
To get over this, Mr. Bessemer some time ago 
suggested an artificial mixture of iron and man- 
ganese, known as “ ferro-manganese,”’ and it is probable 
that this will yet entirely supersede spiegeleisen ; 
indeed, considerable quantities of steel plates have 
already been made without spiegeleisen, and in the new 
Bessemer works, at East Greenwich, this natural com- 
pound of iron, carbon, and manganese is not to be used 
for any purpose. It is desirable to uniteiron with a larger 
proportion of manganese and a much smaller propor- 
tion of carbon. One mode employed by Mr. Bessemer 
is to melt the purest qualities of iron and to granulate 
it, when melted, into shot, by pouring it upon a re- 
volving wheel throwing the particles into cold water. 
This small iron shot is then to be placed in a crucible 
or in a reverberatory furnace along with a powdered 
mixture of very fine anthracite coal and black oxide of 
manganese, and subjected to heat. The heat which 
will decompose the oxide of manganese is always suf- 
ficient to melt the iron, and to form a perfect mixture 
of the two metals. The anthracite, of course, goes 





to carburise the oxygen of the oxide, and thus 
passes away, thus leaving a comparatively pure 
ferro-manganese. With this compound any re- 
quired amount of manganese may be introduced into 
a “blow” of Bessemer steel, and that without 
at the same time adding a hurtful proportion of carbon. 
In all this there is no new discovery ; indeed, con- 
siderable quantities of excellent steel plates have long 
since been made without the use of spiegeleisen. We 
mention the mode of preparing ferro-manganese merely 
to illustrate the care with which first-class steel plates 
should be made; and it is certain that, with such 
care, the very toughest quality of strong steel plates 
may be—as they have been—produced. Indeed, there 
is no process so cheap and certain as the Bessemer 
process for producing, when required, strong iron plates, 
making no pretensions to the qualities of steel, while. 
at the same time, true steel plates may be produced 
with even greater certainty. 


THE PARIS EXHIBITION. 

Ar the present era in practical engineering it may 
seem strange that we should give to inventions which 
have for their object to propagate power to distance by 
the substitution of the element of speed for that of 
mass the rank of discoveries or new applications of 
principles. It seems an axiom that, where given force 
is to be transmitted to a distance, we have free choice 
between mass and speed, so that if the one is incon- 
venient, one has only to lean upon the other. Never- 
theless, it is most true that great inventions are often 
little more than axioms made easy. What more natural 
than to hold right on across the Atlantic or Pacific till 
you come to America? But the man who first stuck to 
it, and did it, is a discoverer and a hero to all time. 

We have already described that which seems to us a 
great stride in the march of obtaining, transmitting, 
and applying power on the system of high-speed trans- 
mission, and we have now to call attention to a remark- 
able example of power generated by a prime mover, so 
as to create power in the form of velocity instead of 
mass ; and if to this particular instance we do not at 
present attribute quite as high a degree of merit as to 
the transmission we have noticed, it is because it has 
not yet been developed for so long a time, nor been 
matured by so much experience. Still we are so 
deeply convinced that it is in this way the problem of 
mechanical development of the future will be solved, 
that we feel bound to give it careful consideration. 

As introductory to this subject, we will first notice 
one or two of the steam-engines which are most re- 
markable in the machinery department, before coming 
to the high-speed engine. There is an American steam- 
engine which arrests the attention of every competent 
engineer who walks round the cirele of that depart- 
ment. It embodies all the characteristics of American 
engineering ; it is light in structure, elegant in design, 
refined in artifice, charming in its simplicity, and yet 
there is nowhere any sacrifice of perfection or useful- 
ness for a fictitious semblance of simplicity. Where 
anything is to be done, it is done straightforwardly 
and to the purpose; there is no pretence of doing 
two things at once, while seeming to do one, The engine 
is called the Corliss engine; it is not a novelty in 
America, and is not unknown to well-informed English 
engineers. Nevertheless, we may safely say it is a 
practical novelty, and the manner in which it is de- 
signed and executed is admirable. But this engine 
has a fault in our eyes as Englishmen. We do not 
think it in good taste; for our notious, there is too 
much get up about it. 
to our mind. Perhaps we are in the wrong not 
to like such things. Nevertheless, it is our 
prejudice, and it causes many an Englishman 
to look on it with less favour than it deserves, and to 
pass it by with slender notice. Yet its claims to notice 
are of the highest class; it is a noteworthy piece of 
mechanical engineering. Its special peculiarities are 
its valves, and the mode of working them, and its 
general disposition and structure. It is made like all 
American engines, with saving of fuel as the great con- 
sideration. Because we have cheap fuel, we have too 
often to pay the penalty of bad engineering. The 
Americans made fuel out of brains, and a Yankee 
engine doing the same work as one of ours on half the 
fuel at once deprives us as a nation of any manu- 
facturing advantage from our cheap and abundant fuel. 
The Corliss engine spares every ounce of coal; it is 
always on the watch to do so, and so lively is it that 
the moment the engine goes its speed, and can spare a 
little steam or coal, the watchful mechanical gover- 
nor of the engine takes to sparing the steam and 
hoarding the fuel. Just asa good locomotive driver 
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expansion gear on a new notch to increase his cut-off, 
so is the mechanical government of the Corliss engine 
carried on by mechanism which successfully represents 
the care and skill of an accomplished wo any The 
engine has four ports at what we may call the four 
corners of the cylinder. They are worked by four 
independent valves. The object of this is to spare all 
passages and all waste in them. The engine is hori- 
zontal. ‘Two valves on the top are steam-valves; two 
below are escape-valves. All the four are worked by 
separate guide-rods, and all the guide-rods take their 
motion from different points on what may be called an 
oscillating plate. On this plate are separate studs, 
which move each valve-rod; and, by judicious choice of 
place on this oscillating plate, each valve can receive 
its independent movement of shutting and opening. 
The steam ports are cylindrical, with long slots parallel 
to the axis. These slots are covered by slide-valves, 
which are bits of a cylinder, and move round the axis 
of the valve cylinder with a sliding motion which is 
quick and sharp both for opening and cut-off. 

It will be seen that the Corliss engine has detached 
the escape-valves from the steam-valves, so that both 
may have independent motions; but to the steam- 
valves is added what we may call a detaching move- 
ment, and this “ detent’? movement is one of the 
characteristics of the engine. It is indeed very 
peculiar, original, and American; it is the means by 
which the mechanical governor, ever on the watch, 
renders the engine “autonomic.” It acts thus: the 
valve-rod of each steam-port is held, as it were, be- 
tween the finger and thumb of what one may call the 
right arm and the left arm of the governor. These two 
arms are moved regularly back and forward by an un- 
varying motion; but the finger and thumb of each 
hand of the governor let go their hold of the steam- 
valves the moment the governor judges that enough 
steam has entered ; and the moment the opened finger 
and thumb release the valve, no more steam enters, 
and the rest is saved. When a heavy load is suddenly 
yut upon the engine, the finger and thumb hold on 
ate and let more steam enter. The moment the 
load is lightened and the engine can go easy, the finger 
and thumb let go quickly again, and so spare fuel. 

We must candidly say that this arrangement is 
fascinating and elegant. It would be easy to do it 
clumsily and badly, for letting a valve go with a sudden 
jerk is neither good engineering nor sound economy ; 
but Mr. Corliss has two delicate little air-cushions 
placed immediately under the drops where the finger 
and thumb release their hold, and so the whole of 
these motions, however quick and sharp, are gentle 
and soft. 

In regard to the general structure of the engine, it 
is almost superfluous to say that forethought, judg- 
ment, and skill are equally displayed in the wise , m4 
sition and good proportions of its parts. It is an 
engine from which any good English engineer may 
read off to himself an agreeable and interesting 
lesson. 

And, indeed, more engineers than one have already 
read that lesson, and in our own English department 
may be seen two engines, which, if not copies or literal 
imitations, are plainly its progeny, sprung from its 
seed. Hick, of Bolton, and Whitworth, of Manchester, 
have plainly adopted the opinions to which we have 
just given expression, and they must long ere now 
have carefully studied this engine, and bethought 
themselves how to use or better the example; and of 
these two, one at least is certainly on the way to better 
the example. 

Examining the English department of machinery, 
we come on an engine by Messrs. Hick, of Bolton, 
which, to external appearance, is much more agreeable 
to an English eye, and which, nevertheless, possesses 
some of the essential features of Corliss engine; it 
is manufactured with the accuracy and judgment we 
we should expect from a manufacturing house of 
Messrs. Hick’s reputation, and it has not the mere- 
tricious decoration which we dislike in the American 
engine. That the firm of Messrs. Hick should have 
appreciated the merits and introduced the improve- 
ments of such an engine into English use is highly 
ereditable to their judgment, and is just what might 
be expected from a firm which is notorious for havin 
very early introduced, and very energetically maintaine 
the Woolf system of double-cylinder engine in this 
country. The engine they have made is a good and 
economical one, and if they have not adopted the 
latest refinements of the American engine, they have 
perhaps gorie as far as the ordinary demand for re- 
fined engines would allow. 

The engine, however, in the English department 
which is most deserving our attention is one which 
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steps far beyond any other steam-engine in the Ex- 
hibition in its character and purpose. We do not say 
that it has achieved all its aims; but it has gone so 
far, and accomplished so much, that we are bound 
to regard it as an engine of the highest promise: 
curiously, too, it is a hybrid or cross-breed of engine ; 
it is derived from Corliss’s; it is improved by two 
Americans, Allen and Porter, and it is constructed 
with the forethought, proportion, symmetry, and truth 
of construction which have so long distinguished all 
that issues from the establishment of Whitworth, of 
Manchester. The design ef this engine, as far as can 
be gathered from its structure, is this: it is meant to 
be Corliss’s engine, but without Corliss’s valves and 
without the finger and thumb motion which dis- 
tinguishes it, but it dispenses with these valves and 
these motions only by the substitution of something 
else, which is‘ at once the same and different. Its 
valves are slide-valves, one an ordinary slide and one 
a cut-off slide ; but the character of the slides is very 
peculiar, and the mode in which they are moved, al- 
though not Corliss’s finger and thumb motion, are 
meant to obtain from the gentle movement of the 
ordinary ecceutric an action of the valves equivalent 
to that of Corliss’s by a gentle and slow, instead of 
a sudden and quick, movement. ‘The diagrams of the 
engine show that the valves perfectly succeed in pro- 
ducing in the cylinder a high and economical deve- 
lopment of steam power. So far, however, we can say 
little, except that they have constructed a Corliss en- 
gine, or its equivalent, in another manner. 

Having overtaken Mr. Corliss in the application of 
the steam in his cylinder, the constructors of this 
engine now make a great stride to go beyond him. 
They say, “Our valves are not only as good as 
** Corliss’s; but they are, withal, so smooth and gentle 
“in their action. that they are capable of working 
“much more, rapidly.” ‘They have therefore deter- 
mined to use this smoothness of action ior the deve- 
lopment of a far higher amount of power out of an 
engine of given size than had heretofore been accom- 
plished. Corliss’s engine, like other fixed steam-en- 
gines, performs admirably with a piston travelling, say, 
200 ft. a minute, or about the usual traditional speed 
of the steam-engine. The Allen-Porter-Whitworth en- 
gine leaves this behind with a long stride; its piston 
starts away at the unusual speed of 800 ft. per 
minute, and in doing so quadruples the work done by 
an engine of given size and power. ‘This is certainly 
an unparalled feat in the gymnastics of the steam-en- 
gine, and, if successfully accomplished, seems to pro- 
mise an important revolution in machinery. 

It is not to.be overlooked that we are speaking of 
a condensing-engine, and, what is more surprising 
still, an engine whose air-pump works with the same 
speed as its steam-piston.. The eye scarcely can see 
the plunger of the gga clearly, from the rapidity 
with which it travels in and out of the condenser. ‘The 
plunger looks more like the elongated shot of a Whit- 
worth cannon than the piston of an a a in shape 
it is truly an elongated steel or iron shot, which strikes 
the water in the air-pump with such velocity that if 
the point of the plunger were not shapened into a 
parabolic curve its stroke on the water would shatter 
the condenser to pieces. As it is constructed, how- 
ever, by means of ingenious hydraulic mechanism, 
the rapid stroke of the air-pump is converted into so 
gentle a rise and fall of the water that the valves work 
with scarcely a sound, and a gentle throb when your 
hand is laid on the condenser is all that tells -you of 
the pulsation going on within: The engine is a marvel 
of ingenuity and design. 

It is, however, neither unkind nor unjust to say that 
the engine is still on its trial, that trial which alone tells 
us whether any mechanical engine is destined to live 
and advance our generation, or to lose its reputation 
with its novelty and die out. Has this engine en- 
durance ? will it live and do its daily work from day 
to day, from year’s end to year’s end? will it live and 
thrive on ordinary attendance and care? ‘That is a 
serious question. All higher-class machinery requires 
hehe clays intelligence, attention, and care. Is this 
a machine to be entrusted to rude and unskilled hands ? 
The inventors are striving hard to accomplish this 
part of their task. -Their bearing surfaces are un- 
usually large, their arrangements for lubrication are 
refined and simple, their joints are accessible, easily 
examined and replaced; but until such an engine has 
done the daily drudgery of duty for a year, or years, 
the public will not readily believe that so minute an 
engine shall be able to develop so prodigious a force 
with the steadiness, uniformity, and rude treatment of 
an ordinary jog-trot engine. Let us remember, how- 
ever, that. the same thing was once said of the Whit- 





worth rifle, which has since become a common tool for 
all hands. This is oursecond example of the use made 
of high speed in the engineering exhibition of 1867. 













NOTES FROM THE NO 
GLASGOW, 
Government Examinations in Science 
various other parts of the country, the anntak vexamina- 
tions in science, held by the Science and Art Department of the 
Committee of Council on Education, were brought toa close 
last night. They commenced on the Ist of May, and continued 
till the 28th of the month, with no intermission except the 
Sundays. The subjects. of -most immediate interest..to. the 
engineering profession are—Geometrical Drawing, Mechanical 
and Machine Drawing, Building-construction or Practical 
Architecture, together with Naval Architecture, Elementary 
aud Higher Matliematics, Theoretical andApplied Mechanics, 
Steam Navigation, Nautical. Astronomy, anne chy 
Magnetism and Electricity, Mining, Mineralogy, and Metallurgy. 
Notwithstanding the pss” variety of i industries’ 
of this great community, we are informed th@t thére have been 
a few candidates in the subjects named, and in 
several of them there wete actually none: “The ‘scheme of 
examinations under notice surély cannotbe well known in 
Glasgow, otherwise we might @xpect a great i 
to avail themselves of the bei thereof oy c 
mittee have yet had to make arrangements for for in- 
stance, at this simple fact. The Glasgow Mechanics Institution 
—the parent of al others—had only three candidates for the 
examination in steam, and none in any other of the above-named 
subjects. 

The Recent Gun-boat Contracts.—Mr, Laurence Hill, the 
well-known shipbuilder, of Port Glasgow, writes to one of the 
local papers to say that he did not forward to the Admiralty 
any estimate for the gunboats which we spoke of last week, 
and that he did not name any price, either directly or indirectly. 
He hints that the improper mention of his name in the list is to 
be taken as atest of the correctness of the whole. We know 
that in one case there is no disposition to question the correct- 
ness of the published estimates. It may be remembered that 
Mr. Hill was mentioned last in the list, his tender per ton being 
38/. 17s., or nearly double that of Mr. Lawrie, one of the ship- 
builders charged with the construction of a gunboat. 

Industrial Education.—The rather startling facts that have 
recently been announced in the columns of ENGINEERING and 
several other journals, regarding the very unsatisfactory position 
which British industry occupies in the Paris Exhibition, as com- 
pared with that of France and other Continental nations, have 
excited a considerable amount of attention in this part of the 
country ; and the anxiety has even been increased by the publi- 
cation of Dr. Lyon Playfair’s letter to Lord Taunton, the Presi- 
dent of the English Schools Commission, Dr. Playfair's posi- 
tion in the juries of the Exhibitions of 1851, 1862, and 1867 
has afforded him ample opportunity for acquiring correct notions 
regarding the subject on which his opinion was asked, and it is 
to be hoped that his suggested official inquiry will be proceeded 
with. ‘There seems to be no good reason why this city should 
not forthwith establish a college for imparting technical instrac- 
tion in connexion with the staple branches of industry practised 
in the west of Scotland—mining, metallurgical, engineering, ship- 
building, chemical, fictile, textile, &c. Manchester, a few months 
ago, proposed to establish an engineering college, and liberal 
subscriptions were promised for the same. Glasyow coal and 
iron masters maintained a mining school for three or four years ; 
but it is now defunct, although its short’existence is nob without 
effect in the mining districts around Glasgow. If tlie persons 
most concerned would co-operate and subseribe as libérally as 
some of them did for the new university buildings—although 
they never received any direct benefit from the university, in the 
shape of education—we should think that the Government 
would cheerfully supplement the local effort, and something 
worthy of Glasgow, and of being perpetuated, might be the 
result. We must be both swift and strong intellectually, if we 
are to maintain a foremost position in the industrial competition 
which is now going on; and Manchester, Birmingham, Leeds, 
Newcastle, and such like towns must get themselves as well 
equipped as we hope this city wil! be soon. ‘Two of our local 
daily papers have already been writing very strongly on the 
subject. 

Water Supply of Glasgow.—While Mr. Bailey Denton and 
Mr. Bateman, and other engineers are discussing plans for the 
tuture water supply of the metropolis, this city is in actual 
possession and enjoyment of one of the most magnificent sup- 
plies of either ancient or modern times. The city chamberlain 
informs us that the average daily supply for last year from 
Loch Katrine was 21,200,000 gallons, which, when supple- 
mented by 3,500,000 gallons from the Gorbals Gravitation 
Works, give an average of 24,700,000 gallons of water daily! 
And during the earlier months of the present year we were 
bringing from the Highland loch alone no less than a ~—_ aver- 
age of 23,300,000 gallons. The present set of pipes will have 
their total capabilities exhausted when the amount reaches 
24,500,000 gallons. The Water Commissioners have wisely 
commenced to lay an additional pipe, capable of carrying 
10,000,000 gallons, at a cost of 43,0002. The pipe in question 
will cross the valleys of the Duchray, Endrick, and Blane, and 
will be completed towards the close of this year. In future 

ears, and when this fresh amount of supply shall in turn have 

come exhausted, the permanent works are so constructed as 
still to admit of two additional pipes being laid down. The 
entire works will then be capable of furnishing a total supply of 
50,000,000 gallons daily, and thus suffice for the wants of a 
population of 1,000,000 human beings. For the information of 
those persons who do not know, we may mention that it was 
Mr. J. F. Bateman, the eminent engineer, who originally planned 
these wonderful Loch Katrine Waterworks, and much occasion 
has Glasgow to hold his name in grateful remembrance. The 
charge to the consumers was lately 1s. 4d. in the pound on the 
annual rent or value, with a public rate of 1d. per pound, pay- 
able by the owners of property. The former rate is now reduced 
to 1s. per pound. The extraordinary purity of the Loch Katrine 
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water may be judged of when it is mentioned that 100,0001b., or 
45 tons, contain only. 3} 1b. of solid matter. 

Trial Trip of a New Cunard Liner,—The Russia, the most 
recent addition to the famous Cunard line of steamers, was 
subjected to trial on behalf of the Admiralty, yesterday, in the 
Firth of Clyde. Sheds +a most magniticent ship, in build and 
proportions closely resembling the Java, which was the last 

ious addition to the fleet. She is, however, some 
ft. longer, of between 200 and 300 tons greater capacity, and 
more powerful by about 100 horse power, and is altogether one 
of the grandest specimens of naval architecture ever constructed 
on the Clyde, which is no mean character to give her. She has 
a length, over all,of 370 ft., breadth of beam 43 ft., and depth 
29 ft., and her ton 8100. The engines, which have been sup- 
plied by the builders, Messrs, J. and G. Thomson, are 700 horse 
power, the diameter of the cylinders being 85 in., and stroke 
of piston 45 in. Accommodation is provided for 400 first-class 
sengers, and she has two saloons capable of diniug 300 persons 
When required, she ¢an also carry 1200 troops, a service for 
which Cunard liners are sometimes called into requisition. With 
1200 tons. of iromon board, in compliance with Admiralty rules, 
the Russia attained a speed yesterday of over 15 knots, or 
18 miles an hour, and is expected to prove one of the fastest 
vessels in the Cunard fleet. After landing the company of 
invités at Wemyss Bay in the afternoon, the Russia departed for 
Liverpool, whence no less than eight gentlemen of the press had 
been sent to ‘‘assist” in the day’s work and pleasure. It is just 
about two months since this noble vessel was launched, and 
already .Messrs.. Thomson have another companion steamer, 
the Siberia, in Course of construction, and nearly ready for 
launching. “iy 

Items from the Mining. Districts.—In the colliery districts 
there is considerable dissatisfaction reported to us daily, on the 
account of the reductions in the miners’ wages. Meetings of 
the men are being held to resist. the reduction, but it seems 
almost a hopeless task which they are imposing on themselves. 
In Dumfermline district the wages are reduced to the extent of 
3d. and 4d, per ton; and in Wemyss and Dysart a similar re- 
duction has been made. At a meeting of delegates from 
collieries in the Kilmarnock, Hurlford, and Galston districts, 
held last week, it was determined to bring on a strike on the 
5th June, if no arrangement is made with the employers before 
that time. And, lastly,'it is said that nearly 600 of the miners, 
lately i in the Motherwell and Larkhall districts, are to 
be summarily ejected from the employers’ houses, because they 
will not submit to the reduction of 6d, a day. 








BAROMETRIC OBSERVATIONS. 

WE give below an extract from a letter which we have re- 
ceived from Mr. William W. Evans, of New York, formerly chief 
engineer of the Southern Railway of Chili, as well as of other 
lines in that country and in Peru: 

“T see you publish a table of corresponding readings of the 
aneroid barometer in inches, and heights in feet. Such tables 
are interesting, but’ I hope they will not lead young men into 
placing too much dependence on the ‘ aneroid’ for mountain 
work, as it may lead them into much error, The work done 
with the ‘aneroid’ can never be relied upon in comparison with 
the mercurial.; I had aneroids made by Elliot and Sons, of 
London, and used them in Peru and Chili, where is to be found 
the best hygrometric state of the atmosphere for barometric 
work of any in the world; but I did not get satisfactory results. 
Captain Wellesley, now Admiral Wellesley, of Portsmouth Duck- 
yard, told me the aneroids he had on board the Dedalus 
did not give satisfactory results. You can jadge of the accuracy 
of good inercurial barometers from the enclosed list of heights 
which I got from the use of the Houdon barometers, made for 
me by Elliot and Sons, of London, and graduated in inches. 
They were taken to ascertain the general features of the route 
towards the south from Santiago, which now forms the line of 
the Soathern Railway of Chili. With odometers on the carriage 
wheels, and by the use of these birometers, I could in three 
days make a rough section of this 177 miles. The 30 ft. dif- 
ference between the barometer and level at Rengo, I have reason 
to believe, was the result of not taking the levels at the point 
where the barometers were used. What makes the accuracy 
of these heights more remarkable is that they were tuken, some 
at midday, some in the morning, and some in the evening. 
Colonel Lloyd, the English minister to Bolivia in 1853, made 
the elevation of Tacna, in Peru, by Houdon’s barometers 
1808 ft. above tide; the railway section shows the same point 
to be 1809.70 ft. This latter was the result of standard or tested 
levelling. I mention these facts merely to show you the ac- 
curacy of the barometer in that region. 

TaBLe of Elevations above tide, taken by barometers, in 

February, 1856, and afterwards by standard levelling, in May, 

1857, along the line of the Southern Railway of Chili, S.A. 

















: Elevation | Elevation 
= rs above tide | above tide 
s Name. : y by standard 
£ — barometer, | levelling, 

apogee in feet. in feet. 
1 | Santiago ... ..| 0 1812 
2 | Rio Maipu ... ...| 17 1600 1595 
3 | Raneaqua ... vo] 524 1494 1499 
4 | Rengo.. .. 71, 902 932 
5 | San Fernando 865 976 974 
6 Chimberonzo_... 964 767 769 
7 | Rio Lontué... 124 670 674 
8 Perales tee tee | 177 103 89 











“In the northern part of Chili I placed the engine-house of 
the Copiopo Railway at Pabellon, 76 miles from the coast, and 
at a point by levelling 2195 ft. above tide, and by barometer 
made this point the same—2195 ft.” 








Inp1A.—Tenders have been invited for a public works loan of 
1,500,0002., terminable in five, ten, and fifteen years respec- 
tively. A section of railway from Delhi to Meerut was opened 
April 15. 
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Rotary engines are looked upon by engineers with a certain 
degree of suspicion. Their history is the natural cause of this, 
and experience every now and then proves that the grounds for 
suspicion are, as a rule, sufficiently numerous. The first rotary 
engines were invented for the purpose of doing away with the 
—— loss of power taveboed, in the movement of the crank, 
a fallacy which at one time was very popular amongst engineers. 
Some thirty years ago Mr. Scott Russell wrote a paper “ On the 
Fallacy of the Rotary Engine,’’ which was principally devoted 
to the demonstration of the fact that the movement of the crank 
involves no loss of power. Tredgold, in his book on the steam 
engine, referred to this paper, and went a little further, pro- 
pounding a theory according to which there appeared to be an 
absolate loss of power in the rotary engine on account of the 
curvilinear movement of its piston. This, too, at a later date, 
has been demonstrated to be a fallacy, and engineers have 
settled into the conviction that a certain quantity of steam, 
if properly used, will do a certain amount of work whether it 
be employed in a reciprocating, or rotary, or any other kind of 
engine, and that any differences of effect must be looked for, 
not in the theory of those engines, but in tlie practical details 
of their construction and working. Simplicity of arrangement, 
reduced friction, the proper proportions of ports, passages, and 
valves, and proper means for the prevention of loss of heat by 
radiation and other canses, are the items at present looked to by 
engineers. There is, therefore, no reasonable objection against 
rotary engines, as such, provided that their construction is so 
very simple, and their mode of using the steam sufliciently eco- 
nomical as to make them cheaper in first cost and repairs, or 
otherwise preferable to reciprocating engines. The engine above 
illustrated in Figs. 1 and 2, seems to present some such advan- 
tages. It has been invented and first applied by Messrs. 
Pilliner and Hill, for the purpose of driving a wire-mill direct, 
without the intervention of gearing, at a speed of 550 revolu- 
tions per minute. The illustrations are taken from the patent 
drawing, and only show the principle of action; but we hope at 
a future time to give complete drawings of the engine as now 
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existing in practice. The idea of Messrs. Pilliner and Hill’s 
engine is somewhat similar to that of Mr. Murdoch, of the Soho 
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works, which we believe has been employed as a pump, but the 
construction is different in almost all the important details. 
The engine consists of two spur-wheels, made with teeth of con- 
siderable depth, as compared with their diameter, these wheels 
being encased in a casting forming two parts of cylinders connected 
to each other, as shown in section, c, Fig. 1. The steam is ad- 
mitted between the teeth of the wheels through a port or pas- 
sage, S, and its pressure is exerted simultaneously upon three 
surfaces, viz., the two faces of the teeth, mm, which have 
packing-pieces in their points to forma steam-tight joint against 
the inner surface of the cylindrical casing, and upon the faces 
of the teeth, pp, which are in gear, and keep a steam-tight 
joint between their surfaces, on account of the constant contact 
of the cylindrical surfaces of the teeth in gear. The surfaces, 
mm, which are pressed in the direction of the arrow have the 
same tendency of rotation; and the surfaces, pp, are pressed in 
the opposite direction, so that the actual movement is due to 
the difference of these two surfaces, which is exactly equal to 
the area of one tooth, indicated by the dotted line, dd. The 
movement of the wheels takes place in a direction opposite to 
that which might be at first expected to be caused by the steam 
entering at S and escaping at T into the exhaust pipe. The 
steam inlet and exhaust passage lead into one circular valve, 
J, and thereby admit of a very simple mode of reversing the 
engine by turning the valve round its axis in the opposite posi- 
tion, when the exhaust passage, c, will be in connexion with the 
port, S, and the steam inlet will pass over to T. There is 
no valve besides this required for the engine, except in case 
of its working with expansion, when a valve opening and shut- 
ting at each revolution is intended to be inserted. In practice, 
the throttle-valve and a fixed rate of expansion obtainable by 
suitable proportions of ports and passages have been solely 
relied upon, and will, in all probability, be sufficient for all pur- 
poses. There is only one pair of plummer-blocks, with adjust- 
able brasses, for supporting the engine, as the whole casing, 
with its bearings for the ‘ follower” cog-wheel, b, is carried by 
the shaft of the driving wheel. This very much simplifies the 
construction, and has the advantage that by the wear of the 
brasses and the consequent settling of the driving shaft, the 





relative position of all working parts remains unchanged. The 
only point of support besides the two bearings of the main 
driving shaft (see Fig. 2) is the a g, Fig. 2, where the 
steam-pipe is attached to the engine. The engine at Messrs. 
Hill and Co.’s works at Newport, Monmouthshire, has now 
been running night and day for upwards of eighteen months, 
at the speed above named, without requiring any repairs or 
causing any stoppages. The engine at the Paris Exhibition has 
an effective piston area of 130 square inches, and the space 
travelled through per revolution, and corresponding to one 
double stroke, is aft. 5} in. measured on the pitch line of the 
teeth. The principal advantage claimed for this engine by the 
inventors is its extreme simplicity of construction. The two 
cog-wheels, which can be produced with sufficient accuracy by a 
good foundry so as to require no cutting of the teeth, are vir- 
tually all the moving parts about this engine, and these have 
the tendency to wear themselves more and more accurate and 
steam-tight the longer they are in operation. The shafts are 
made hollow, and steam is passed through them when running 
at avery high speed, such as 500 revolutions per minute, in 
order to keep them at a moderate temperature. This bas been 
found to answer very well in practice, and to prevent the destruc- 
tion of bearings in a very effective manner. For machinery running 
at avery high speed—such as circular saws, centrifugal pumps, 
the Ruthven propeller, and other similar ae gag machine 
is likely to find a field of successful application. The principal 
points to ascertain now with regard to it is its relative economy 
of steam, Messrs. Hill and Co.’s experience in working seems to 
show that there is neither gain nor loss by it, as compared with 
the average of high pressure Me ge but their figures will re- 
quire further investigation and experiments. ‘here are, of 
course, a great number of purposes for which economy of steam 
is a secondary question as compared with simplicity and cheap- 
ness in first cost and economy of repairs of the engine, and in 
these cases this rotary engine may find a ready and successful 
application, even before any extensive experiments can be made 
for testing its economy of fuel. We understand that several 
orders for machines of this kind have been already given to the 
inventors at the Exhibition. 








RECLAMATION OF LAND FROM THE SeA.—The Norfolk 
Estuary Company have just completed another embankment of 
two miles in length at North Wooton, adjoining the lands of 
his Royal Highness the Prince of Wales and the Hon. Mrs. Mary 
Greville Howard. It was commenced in February last, and has 
added about 700 acres to that already reclaimed by this com- 
pany in the Wash. This now makes a total of about 4000 
acres of the 32,000 to be recovered from the sea, for which the 
necessarv funds were raised by the authority of an amended 
Act of Parliament in 1849. The undertakings of the company 
are becoming of great importance to this part of the country, 
for if the same rate of enclosure be continued yearly, there is 
no doubt that the once-talked-of Victoria county will become a 
reality. The great difficulty was in the commencement of the 
works, with a bank off Wolferton, called the North Shelter 
bank, which is faced with the Snettisham car stone, which, 
although soft when cut from the pit, hardens when exposed to 
the atmosphere. From this bank, which has a slope of 6 to 1, 
and in some places 5 to 1, the others, extending about five miles 
in length, seem to spring; these are merely faced with grass 
flags, with front slopes of 3 to 1, 5 to 1, and 6 to 1, soas to form 
a concave surface, to resist the action of the waves better; the 
back slope being at 1gand 2 to 1. The cost of enclosure is 
about 104. per acre, and the estimated value of the lands enclosed 
was, at a late arbitration between the owners of the adjoining 
land and the company, considered to be worth 502. per acre; 
when it was also stated ‘* that the land would make bricks ; there 
was a good site for buildings, good water, gravel to make roads, 
and houses might be built on the high land, and corn would 
grow there.” ‘This is already a fact, for on the land enclosed the 
year before last, now belonging to Mr. George Pierrepont Ben- 
tinck, a tine crop of wheat is in a promising condition for the next 
harvest. The last enclosure has been carried out by Mr. William 
Walker, the contractor, being the second bank he has made for 
the company, and extends from the south end of the last en- 
closure to Gay’s Creek, which will be diverted from its present 
channel. The bank has been made continuously, without leav- 
ing openings for the tides to pass through, as has hitherto been 
adopted. 

Tue Punsaus Rarway.—Of all the delusive projects we 
know of, there is not one which can take precedence of the Pun- 
jaub Railway. It ¢onnects Lahore with Mooltan—under 250 
miles distant from one another—both of them insignificant towns, 
and the intermediate country is wholly sterile. The traffic, 
consequently, is almost ni/.; but as Mooltan is situated 800 miles 
distant by river from the nearest seaport, Kurrachee, and as the 
rails and other materials have had not merely to be brought 
from England, but up a rapid river for a great distance, the 
railway has necessarily been very expensive, while rendering in- 
appreciable benefit to the country in return. Last week we stated 
from intelligence received from India, that the engine-drivers on 
this melancholy line had struck. A correspondent in India has 
just forwarded to us the following extract from a local paper: 
“ The Punjaub Railway.—The speed of the Punjaub Railway 
is proverbial. A traveller who arrived last night reports, that 
for two miles a native, riding side by side the line, beat the 
train by nearly a hundred yards. Formerly it took nine to ten 
hours from here to Mooltan. Now twelve hours are wasted 
very often in coming up from Montgomery. We draw the 
attention of Government to this state of things which it has 
brought about by the ‘random parsimony ’ which has coaracter- 
ised our rule since Sir John’s accession. The cruel and indis- 
criminate dismissal of engine-drivers, and the fact of there 
being only one single train during the day for both goods and 
passengers, are the causes of all the inconvenience to which the 
public is subjected.” Our correspondent adds, that perhaps no 
railway ever had so unenviable a notoriety for mismanagement 
and quarrelling. 

Tue Jumya.—The engines of the Jumna, Indian trceop-ship, 
were supplied by Messrs. Maudslay, Sons, and Field. They are 
of 700 horse power nominal, working up to upwards of 3000 
horse power. 
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PORTABLE MILITARY FORGE, AT THE PARIS EXHIBITION. 
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Tue above illustration shows a very neatly contrived portable 
forge for military services by Mr. Schaller, of Vienna. It con- 
sists of a box made of thin iron plates, 19 in. square and 9 in. 
high when closed, as shown in Fig. 1. Within this box the 
bellows, legs, and all the tools, shown in Fig. 2, are inclosed, and 
can be transported in a very convenient manner. The unpack- 
ing and setting up of this forge when wanted can be effected in a 





———== 


ill 


? ew minutes, as all parts are very well made and fit together with 


firmness and accuracy, and there is no complexity in the ar- 
rangement. Mr. Schaller has delivered upwards of 200 of 
these forges to the Austrian army, and the Emperor Napo- 
leon has purchased the forge now exhibited by Mr. Schaller 
at Paris. The price of Mr. Schaller’s forge, with all tools com- 
plete, is 2873 francs, or 11, 10s. 





THIERRY’S SMOKE-CONSUMER, AT THE PARIS 
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THERE are two plans of smoke-burning furnace using steam- 
jets exhibited at Paris, which are worthy of attention—the one 
the smoke-burning furnace of Thierry fils, exhibited in the 
park in operation, and of which we have already said a few 
words which hardly do the plan justice, and the other the smoke- 
burning furnace of Grandperrin neveu, of which a design is 
exhibited in the French machinery annexe in the Boulevard du 
Nord, in the park of the Exhibition. The plan of MM. Thierry, 
which we have inspected in operation, whatever else it may do, 
certainly burns the smoke very effectually ; for whereas, when 
fresh coal was thrown upon the furnace, a good deal of smoke 
issued from the chimney when the apparatus was not in opera- 
tion, this smoke immediately ceased when the steam-jets were 

ut on. M. Grandperrin’s plan acts by drawing into the 
Ronee by the aid of the steam a current of air, as is done in 
a different way by Clark’s steam-jets in England; but MM. 
Thierry do not admit any additional supply of air at all, but 
accomplish the combustion of the carbonaceous parts of the 
smoke by the aid of the uncombined air already in the furnace. 
It has long been known that in boilers in which there is that 
peculiar oscillation of the air termed back draught, and which 
arises from the conflict of the streams of smoke proceeding from 
different furnaces, the carbonaceous parts of the smoke dis- 
appear, and MM. Thierry appears to have imitated this action 
by directing jets of steam obliquely downward from a pipe lying 
across the front part of the furnace above the furnace door, so 
as to strike upon the burning fuel, and produce eddies by which 
the smoke is consumed. The steam thus transmitted is super- 
heated in the pipe by the radiant heat of the fire, and, by turning 
a cock at the end of the tube so as to allow the steam to escape 
into the air, a match may be lighted by it. The furnace door 
and ash-pit are both fitted with lattice slides so as to admit air 
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at pleasure; but unless under some very exceptional circum- 
stances, air is not admitted by the furnace door, = 
MM. Thierry state that in their furnaces there is neither any 

excess of air, which would cool the fire and waste the heat, nor 
is there carbonic oxide generated, such as is often generated in 
furnaces with a sluggish draught, and which produces little 
heat, though ensuring the consumption of much fuel; but an 
carbonic oxide or other gas which exists in this furnace is 
brought, they state, to the condition of carbonic acid, whereb 
the realisation of a maximum effect of the fuel is produced. 
The following Table, prepared by M. Ser, engineer, illustrative 
of the products of furnaces with and without the smoke-burning 
steam jets, as ascertained before feeding anew with coals, two 
minutes after feeding and five minutes after feeding, supports this 
view: 

Comparative Composition of Gases proceeding from a Steam 
Boiler Furnace with and without Steam~jets. 


















































Before Feed- | Iwo minutes | Five minutes 

ing, after Feeding, | after Feeding, 

Names of Gases.'— — | —"—— 
| with- | with | with-| with | with-| with 

lout jet.) jet. joutjet.| jet. joutjet.) jet. 

Carbonic acid... 5.72 | 5.85 | 5.20] 6.52} 4.22 | 5.68 
Carbonic oxide | 5.72 | 5.85 | 1.58 | 6.52 | 2.12 | 5.68 
Hydrogen ...|_ 5.72 | 5.85 | 0.82 | 6.52 0.76 | 5.68 
Carburetted 2/ 579 /| 5.85 | 0.16| 652 | 0.60 | 5.68 

hydrogen f§ 
Oxygen v..| 14.68 | 14.55 | 12.80 | 11.20 | 12,57 | 11.03 
Nitrogen _...| 79.68 | 79.60 | 80.05 | 82.21 |79.76 | 83.29 
The mixtures are estimated in volumes. 








The higher temperature of furnace produced by the use of the 
steam-jets enables the grate to be set lower, and its area to be 
diminished. 

The steam escapes into the furnace through orifices of 0.0015 
and 0.003 millimetres diameter, and it has been ascertained by 
different trials that the expenditure of steam for each orifice of 
0.0025 is about two kilogrammes per hour. For seven orifices, 
therefore, the expenditure will be 14 kilogrammes per hour 
— will be sufficient for the furnace of a 35 or 40 horse 

ner. 

It appears that this apparatus has been applied to the boilers 
of the arsenal at Toulon, and is reported to be simple, easy of 
management, and free from danger, while it — the advan- 
tageous use of an inferior quality of coal, and the burning of the 
smoke is complete. 

MM. Tresca and Silbermann some years since made a number 
of careful experiments —— boiler furnished with Thierry’s ap- 
paratus, and with the following results: 

Without jets. With jets. 


kilos. kilos. 
Coal burnt sso oe 1850 1770 
Total water evaporated ... 8500 9273 
Mean of indicator diagrams 11.03 11.15 
Water evaporated per kilog. of coal 4.60 5.29 


This shows an economy by the use of the jets of 13 per cent. 
Rat in both classes of experiments the evaporation is very low, 
and in a good boiler it ought to be twice greater than it is in 
either of them. 

In the annexed plate, Fig. 1 is part of a longitudinal section 
of a common land boiler and furnace, formed on the usual French 
plan of two great tubes passing through the furnace beneath 
the boiler, and connected thereto with necks. Fig. 2is a front 
view of the furnace. Ais a cock for allowing. steam to 
into the jet-pipe from the steam-chest of the boiler, and B is a 
regulating-cock in the same pipe. C is the superheating jet- 
pipe passing up one side of the furnace, across the top of the 
furnace, above the furnace, and down on the other side of the 
furnace, terminating in the cock, D,- which may be opened at 
any time to clear the pipe. In Fig. 3is shown a section of the 
pipe, C, half-size. In Figs. 1 and 3 the directions of the jets 
are shown by dotted lines.. Grandperrin’s steam-jet is shown in 
Figs. 4, 5, and 6. In this jet there are three concentric channels— 
the middle one for air, the intermediate one for steam, and the 
outside one for water. This jet is formed in the shape of a plug, 
which is screwed through the front water space of the boiler, 
and protrudes into the furnace. The water of the boiler enters 
the exterior belt through slits left~for that ‘purpose in the 
screwed neck, and this water-casing prevents the projecting 
plug from being burnt away by the heat.” “The steam ‘escapes 
from the next concentric channel through small pipés,: which 
conduct it through the water-casing, and which terminate in a 
sort of rose within the furnace, and alternating with the steam 
orifices there are air ones, which are formed by carrying small 
pipes from the central passage, both through the steam’ and 
water jackets. A turning regulator is applied to the mouth of 
the air space by which the flow of air may be diminished or 
prevented. There is no furnace shown in the Exhibition with 
this plan practically applied. Whereas T hierry’s plan is shown 
in practical operation and it answers well, so far ‘at least as 
the prevention of the smoke is concerned, while the = is 
such that it gives us no difficulty to believe that it will also effect 
some saving in the fuel by using up more thoroughly ‘the existing 
supply of air. 








CoMPENSATION FoR RarLway AccipENTS.—The Railway 
Commission propose a very important change in the law relating 
to the recovery of compensation for personal-injuries sustained 
by passengers. The Commissioners think that, in accordance 
with the principle applicable to the remuneration to carriers, 
the indemnity should bear some proportion to the charges for 
services rendered. They therefore recommend that, on the one 
hand, railway companies should be absolutely responsible for all 
injuries arising in the conveyance of passengers, except those 
due to their own negligence, and that, on the other hand, the 
liability of the railway companies be limited within a maximum 
amount of compensation for each class of fares; bué that any 
passenger should be entitled to require from the company any 
additional amount of insurance he may desire on paying for it 
according to a fixed tariff. To prevent the frauds which appear 
to have arisen upon the railway companies under the present 
law, the Commissioners further recommend that claims for com- 
pensation should not be admitted unless made within a certain 
period, and that the railway companies should have the right of 
medical examination of the claimant. Sir Rowland Hill, in the 
separate report which he has presented, maintains that as the 
payments for compensation increase the expenses of the com- 
pany, they must tend to augment the fares charged to passen- 
gers; and if the rich man’s life is treated as in effect more 
highly insured than that of the poor man, while his payment of 
fares is, conveniences equal, the same, the poor man must in 
effect help to pay the insurance of his richer fellow-passengers. 
He supports the proposition that every one’s recompense for in- 
jury should be in proportion to his payments, as in case of fire, 
marine accident, or ordinary life insurance. He gives the fol- 
lowing as the arrangement that might be made: “ The payment 
in case of death to be a certain fixed multiple of the single 
mileage fare, say, for instance, in the ratio of 1002. for a penny; 
so that the heirs of a passenger killed in travelling at the rate 
of 1d. per mile would receive, independently of insurance, 100/., 
while those of a fellow-passenger killed in travelling at the rate 
of 3d. a mile would receive 300/., minor injuries being paid for in 
proportion, and so far as possible according to some xed scale. 
Of course, the multiple may be fixed higher or lower, as may be 
desired. A similar rule to be extended to luggage.” The com- 
missioners point out that these cases differ materially from cases 
of injury inflicted by a mere wrong-doer. 

Lonpon AND NortH-WesterN Rattway.—This company 
is greatly enlarging and improving its Lime-street Station at 
Liverpool. The station is to be covered in by a very large iron 
and glass roof in one’ clear span, designed by Mr. W. Baker, 
chief engineer to the company. 

Rartways 1N Itaty.— The total extent of the railways in 
operation in Italy at the close of last year was 2752 miles, 404 
toiles having been opened in the course of 1866. 
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PROGRESS OF INDIA, 1865-66. 

Mr. Henry Warerrretp’s statement, exhibiting 
the moral and material progress and condition of India 
during the year 1865-66, has just been printed by both 
Houses of Parliament. The information which it con- 
tains is in all respects most satisfactory, and ‘points 
out a steadily growing increase in the welfare and 
prosperity of the country. With an increasing revenue, 
we find, as a matter of course, an increase in the area 
of land brought under cultivation, and a general ten- 
dency on the part of the natives to engage in works 
of peace and industry. Notwithstanding a severe 
murrain amongst the cattle in British Bnrmah, a dis- 
asterous drought in the Lower Provinces of Bengal, 
and scarcity of rain in the North-Western Provinces and 
Madras, the receipts from land revenue have steadily in- 
creased, and, during the year, yielded 386,169/. more 
than in 1864-65. The continuance of the present 
rate of settlement in Orissa for a further period of 
twenty years will have liad the effect of reassuring 
the ryots, and inducing them to avail themselves of 
the supplies of water brought to their lands by the 
works of the East India Irrigation Company. The 
sale of confiscated lands in the North-Western Provinces 
has realised, on an average, twenty and three-quarter 
years’ purchase of the Government demand, a proof, 
apparently, of the popularity with which the projected 
measures for a permanent settlement are viewed by 
the people.. At the foot of the Kumaon hills the water- 
less Bhahur has, by a judicious scheme of irrigation, 
been brought into a fit state of cultivation, which will 
enable it to provide for the increasing population, and 
add materially, at the expiration of the present settle- 
ment, to the land revenue. In the central provinces 
advances of money, repayable by instalments without 
interest, have been made in 152 instances to land- 
holders 
of agricultural improvement, and the punctuality 
with which the instalments are repaid shows 
that they fully appreciate the advantages 
thus conferred on them. The demarcation of waste 


lands: is almost accomplished, and in every district | 


there are valuable state properties available for pur- 
chase, ranging from 300,000 to 700,000 acres. Upto 
the present time 51,000 acres have been sold, at an 
average rate of 5s. ld. per acre. Clearance leases for 
small tracts have also been granted on terms very 
favourable to the lessees, in order to induce the 
gradual reclamation of waste lands. The apprehended 
scarcity of fuel has at last led to the indroduction of a 
systematic plan of forest conservancy throughout 
India; the destruction of existing forests has been 
stopped, and fresh tracts laid out for young planta- 
tions. Measures have been taken for obtaining the 
services of properly qualified young men to superin- 


tend them, and the natives of the forest tracts of | 
British Burmah have been led to entertain a disposi- ; 


tion to enter into planting operations. 


A most significant proof of the tendency of improved | 


means of communication to enrich the country has 
been found in the fact that wheat has been selling at 
higher prices in Lahore, Mooltan, and Umritsur than 
even when the famine was raging in the North-Western 
Provinces, the increased rates being due in part to the 


greater demand, and in part to the opening out of new | small, from 3° to 10°, and the quality and depth of 


markets by means of the Punjab Railway and the im- 
proved routes to Sind and Bombay. 

The increased receipts from miscellaneous public 
works during the year amounted to 328,792/. in excess 
of the previous year, which must be accepted as a 
most satisfactory result, and ought to act as a fresh 
incentive to the Government to push on such works as 
fast as money can be raised for their construction. 
Their remunerativeness, if not always in a direct, yet 
always in an indirect manner, to the Government, is 
undeniable, and we look forward to the time when the 
land revenue and receipts from public works, ab- 
karee and customs will be sufficient to enable them to 
dispense with the obnoxious and unjustifiable duty on 
salt. We shall not here refer to the progress made 
with railways and telegraphs, as they will form sub- 
jects for separate articles when we review Mr. Juland 
Danvers’s annual report on railways, which, we ob- 
serve, has already been presented to, and ordered to 
be printed by, the House of Commons. Canals, also, 
may not improperly be reserved for a separate notice. 

With ro to miscellaneous public works, it ap- 

ears that their progress has not been very great in 
3engal during 1855-66, owing, on the one hand, to 
the necessity of repairing the damages done by the 
cyclone of 1864, and the scarcity of labour on the 
other; the local funds were, at the same time, 
seriously diminished by the cession of the income 
tax, one-fourth of which was devoted to the construc- 


tion of roads and other works of general utility, 


requiring the means of executing works | 


Amongst. civil. works may be mentioned some im- 
portant public buildings which are being constructed 
at the presidency city, amongst which are a new 
high court, and the combined telegraph and post 
oflices. The residents in the neighbourhood of the 
maidan, or park, in Calcutta will derive much benefit 
from a scheme which has been carried into execution 
for draining that spot and lighting it with gas, The 
great sea dyke in Southern» Hidgellee has been com 
pleted toa further length of twenty-six miles, and only 
six miles now remain to finish the whole work... The 
progress of, the Cuttack trunk-road has been con- 
siderable, bat similar works in Assam, and on the 
Ganges and Darjeeling road have been hindered by 
the unhealthiness of the climates and scarcity of 
jabour. . 

In the North-Western Provinces, new public offices 
at Allahabad and the memorial church at Cawnpore are 
in course of erection. A further section of the Agra 
and Bombay road has been opened forstixaffic, and that 
between Roorkee and Dehra is nearlydimished. 

The system of executing works by-eontract has been 
introduced in several divisions, and thou the success 
which has attended it is stated to be Mainly due to the 
strict supervision of the Government. Officers, it is 
thought that a perseverance in it-will:be likely to 
cause more work to be done at less expense than 
before. 

The important subjects of providing roads in Berar 
and Central India and the improvement of roads in 
Coorg have received special attention. A liberal ex- 
| penditure has been incurred on the passes through the 
ghauts in Coimbatore and Malabar, and on the 
Koondah and Neilgherry hills, which will greatly 
benefit the coffee-growers in those districts. In the 
Bombay Presidency sanction has been given to an im- 
portant line of road from the railway at Belgaum to 
the coast at Vingorta; but the chief outlay on new 
roads in the year under review took place on that from 
Dhoolia to Nhandeish, and on the road between Gogo 
and Dhundooka, in Ahmedabad. 

Carwar, with all its facilities as a port, does not yet 
show any signs of commercial activity, Coompta bemg 
still adhered to by the native merchants; further 
works of the wharf wall there have consequently been 
stopped for the present. : 

The light on the Oyster Rock at Carwar was ex- 
hibited for the first time on the 26th of ‘March, 1866. 
| Other lighthouses were erected during 1865-66 at 
| Cocanada, in the Godavery district, and on one of the 
| Coco Islands (the light of which was exhibited for the 
first time on the 15th of February, 1867), and. light- 
honses are also being constructed on the Baragway 
Flat, in the Gulf of Martaban, and on Oyster Reef, 
near Akyab. 

It has been determined at onee to throw open the 
coal-fields of Assam to private enterprise, and to grant 
| leases on certain conditions ; and the grant of a per- 
petual lease of five plots of land in the Sonthal per- 
guunahs which contain coal has been authorised on the 
same terms. In the Central Provinces coal has been 
found in eleven different places in the Pench valley, 
with a thickness of good coal in the seam varying from 
| 1 ft. to 124 ft.; the angle of dip is everywhere very 





most of the seams are supposed to be constant, at all 
events over considerable areas; The Burwai Iron- 
| works, in Nimar, were advertised for sale, but no offers 
were received; they are now to be made over, at a 
| valuation, to Maharajah Holkar, with the territory north 
of the Nerbudda, which is about to be transferred to 
his Highness. 

Agricultural exhibitions have been held at several 
places in the lower and north-western provinces of 
Bengal, and in Madras and Oudh, with unvarying 
| success, and they now appear to have become esta- 
blished institutions in some districts, the native popu- 
lation encouraging and supporting them out of their 
own resources. 

Sanitary conservancy appears to have received an 
amount of attention in accordance with its great im- 
portance. In Calcutta a conservancy railway has been 
commenced, for the purpose of transporting to the 
Salt-water Lake the immense quantity of refuse which 
the municipality has daily to remove. A square mile 
of land has been taken up at that spot, with the view 
of utilising the sewage for the purposes of agriculture ; 
and should the experiment succeed, it may have an 
important bearing on the ultimate health of the city, 
by leading to the entire reclamation of the Salt Lake 
tract. The excavation of the drains in the city has 
been carefully supervised, and active measures were 
taken to bring to gg offenders against the con- 
servancy laws. The Hindoo community has sub- 
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scribed the sums necessary to render the process of 





incremation at the burning ghauts inoffensive ; and 
the practice of throwing corpses into’ the river has 
been stopped, the bodies of paupers being now burnt 
at the public expense. In the North-Western Provinces 
a scheme is being preparedfor the general ey 
supervision of towns and districts ; and in the a 
a code. of simple sanitary rules has been printed in 
the vernacular, and circulated amongst the head men 
-of the towns and villages, calling their attention to 
the most ea8@niial principles of conservancy, and in 
some parts the people have evinced a disposition to 
respond to the appeal. 








THE CONVERSAZIONE AT THE INSTITUTION 
OF ENGINEERS 


President’s annual conversazione 
ivil Engineers, and was attended 
and 3 who r d to 
Institution now numbers 1449 

es annual conversaziones bring for- 
ward very promifient “fact, that the accommodation at 
present possessed by the assoéiation is very far from being equal 
to its wants. We do not, however, intend to say more here 
abont the urgent necessity which exists for providing the 
Institution with»more commodious quarters; but propose to . 
give some account ofthe principal objects of interest exhibited 
on Tuesday night. 

The library and upper apartiiénts of the Institution were, as 
usual, devoted to the fine arts, and fle walls of these rooms were 
hung with a fine collection of valuable paintings which had been 
lent for the i 3 of the Institution and other 
gentlemen. Amongst these paintings were pictures by Sir Edwin 
Landseer, ‘l'urner, J. Phillips, T. Creswick, Rosa Bonheur, Gains- 
borough, David Roberts, P. Goodall, E. W. Cooke, R. Ansdell, 
and many other well-known modern masters, not forgetting 
Ciarkson Stanfield, whose recent death is still so fresh in the 
memory of us all. Mr. E. W. Wyon’s excellent bust of Mr. 
R. Napier was also exhibited, but, owing to its . being unfor- 
tunately placed where it was almost obscured by a chandelier, 
it was seen but by few. ‘This was, however, remedied on Wed- 
nesday morning, when a large number of visitors, principally 
ladies, attended the rooms of the Institution. “In the room over 
the library were exhibited a fine set of photographs of various 
works on the San Paulo line, a railway of which’ Mr. James 
Brunlees is the engineer, these photographs well illustrating the 
nature of the country through which the line had to be con- 
structed. In the same apartment also were a number of speci- 
mens of electro-plating exhibited by Messrs. Elkington, and a 
vatiety of other objects, including an extremely minute working 
model of a steam-engine lent by Mr. R. Napier. 

The collection of engineering models and specimens in the main 
half was, we think, scarcely so good as last year. One of the 
finest models exhibited was that sent by Mr. George Fisher, of 
the Taff Vale Railway, of the apparatus erected at Cardiff for 
loading into vessels the coal brought down by. the line just men- 
tioned. The tracks to be discharged ar@gcafter passing over a 
weigh-bridge, conducted on to a kind rovided with a 
tipping-table. To this -hcist is- attae’ i 
the coals are received; and which conducts: 
the vessel, the while hoist, with Shéot- 
of being raised and Towered to’ Suit 
The arr F'6 t also includ _ Sever. . 
could scarcely explain clearly without 
and the whole appears to be excellently carried out. 

Three models, lent by the War Department through Colonel 
William F. Drummond Jeryois, 0,B., RBS" prominent 
objects. in the Belted Two of these wire-médels of case- 
mated forts, and the third was a model, of the Horse Sind and 
No Man’s Land forts, now in course of erection at Spithead. Of 
the two former models, one represented’ a portion of a fort 
having an exterior wall of iron, andmodvwliting oné tier of 18- 
ton guns, there being also revolving’ turféts at the top of the 
fort for 23-ton guns. At the devel of the- gow tier the armour 
plates are of great thickness, anid are ted, by iron stringers 
behind; but below the thickness of the facing is reduced, 
and they rest immediately on the granite backing. . A fort con- 
structed in this manner is now in course of erevtwn behind Ply- 
mouth Breakwater. The other model of 4 casematéd fort was 
stated to show the most advanced type of construetion for case- 
mated works for sea defence, in situations where ‘forts entirely 
armour-plated are not considered necessary. It represented a 
part of a casemated fort constructed of granite, and mounting 
two tiers of guns, the lower tier being 18-ton and the upper 
12-ton guns. Those parts of the fort at which the port-holes 
occur are protected by iron shields, but between the shields the 
granite is left uncovered, the face of the fort being thus made 
up of alternate areas of armour plates and exposed granite. 
Both the models above mentioned showed very clearly the 
various structural peculiarities of the forts represented by them. 

The Horse Sand and No Man’s Land forts at Spithead, repre- 
sented by the third model, are situated about 2000 yards apart, 
and they are of similar construction, except that their founda- 
tions, which are being carried out under the direction of Mr. 
Hawkshaw, are of different depths. The foundations of the 
Horse Sand fort have been carried down 11 ft.,.and those of No 
Man’s Land fort 20 ft. below low-water ordinary spring tides ; 
and in the case of the latter fort, a considerable quantity of mud 
had to be removed before a tirm bottom was obtained. The 
foundations each consist of a ring of masonry made of large con- 
crete blocks, with the outer portion of granite, the breadth of 
this ring at the level at which it springs from the shoal being 
54 ft., and at 14 ft. above high-water ordinary spring tides 40 ft. 
8in. The courses between these levels are stepped back. The 
space inside the ring thus. formed will be filled in, with clay and 
shingle, and on these a thick bed of. concrete will be laid, to 
afford foundations forthe inner portion of the superstructure. 
On this broad and solid base, which is 210 ft. in diameter, an 
outer wall 16 ft. high, and 14 ft. 6in. thick, formec of large 
blocks of granite and Roach Portland stone, is being built. This 
wall is constructed with holes in it for ma ee holes, how- 
ever, not piercing the external surface, and it is set back 18 in. 
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with the view of affording points of attachment and footings for 
avy iron-plating and its backing which may be applied, should 
it be considered necessary at any future time to increase the 
capability of resistance of the solid masonry wall. ‘Te top of 
this wall wiil be level with the interior of the work, and in the 
space included by it will be placed the magazines, shell stores, 
provision stores, and water-tanks, the whole of which, 
except the central portion, which is to be left open, 
will be covered with thick brick arches. Above the stores 
and magazines will be two tiers of gun casemates and 
living-rooms. The construction of the casemates will be such 
as to render their stability independent of a breach in the base- 
ment wall, should one be effected, and their exterior will consist 
of a wall of irom 15 in. thick. They will be capable of receiving 
guns of about 18 tons in weight. The part of the work im- 
mediately behind the gun casemates is designed in such a 
manner that four revolving iron turrets, each to contain two of 
the most powerful guns that can be worked, may be placed on the 
top. The centres of the turrets are to be at a distance of 54 ft. 
from the exterior line of the work, and the turrets will thus be 
entirely independent of the casemated batteries, both as regards 
stability and the service of ammunition to the guns. With this 
arrangement, the total number of guns for which space will be 
provided in each of these forts will be fifty-five in casemates, 
besides eight in turrets, and twenty guns in each fort can be 
concentrated on one point. Particular attention has been paid 
to the disposition of the stores, ammunition, and other arrange- 
ments for the service of the guns. 

By the stairs leading to the hall were disposed some speci- 
mens of cast-steel tyres and cast-steel gearing by Messrs. ‘Taylor 
Brothers, of Leeds; and close by, the Lowmoor Company ex- 
hibited some specimens of their iron, showing its remarkable 
ductility. Amongst these was a small table made entirely of 
iron, the plate forming the top being severely worked, and the 
central leg and Claws being composed of bars curiously twisted. 
A hollow ball worked up out of a plate was also shown, 
and so were some pieces of Lowmoor plate, cut from 
the collapsed flues of a Cornish boiler which had failed 
from shortness of water. ‘The manner in which these plates had 
been buckled and folded without rupture gave good evidence of 
the toughness of the material of which they were composed. 
Adjoining these specimens was a drawing of the combined 
Cornish boiler and Juckes’s furnace, patented by Mr. Thomas 
Dixon, of Lowmoor, whose specification we have noticed amongst 
our “ Recent Patents” in the present number. Close by, also, 
Messrs. Westwood and Baillie exhibited castings, showing their 
patented method of joining cast-iron piles and columns without 
the use of bolts. According to this plan, the head of the lower 

rt of the column or pile is bored out, so that a dovetail rib is 
ormed inside it, and this rib is notched to allow of its being en- 
gaged with a corresponding series of dovetail projections turned 
on the lower end of the upper portion of the column. In putting 
the portions together, the upper part of the column is placed so 
that the projections at its lower end are dropped down through 
the notches in the dovetail rib in the head of the lower part of 
the column, and the upper part being then turned partly round, 
the connexion is made. Messrs. Westwood and Baillie also ex- 
hibited some of their rigid tension bars for bridges, these con- 
sisting of bars stiffened by light lattice bracing. 

Mr. Charles W. Siemens’s flashing electric light for lighthouses 
was exhibited in action during, the evening, and attracted much 
attention ; and close to it Mr. William Forthergill Cooke showed a 
working model of the stone-cutting and dressing machine 
patented by Mr. George Hunter and himself. ‘This machine, 
which was illustrated and described in our last number (vide 
page 527) appears to turn out excellent work, and seems likely 
to come into extensive use, the simplicity of the cutting tools, 
and the cheapness with with which they can be renewed, being 
great recommendations. The model was accompanied by speci- 
mens of the work performed by the larger machines of this 
class already in use, these including a piece of slate cut by the 
tunuelling-machine constructed on Messrs. Hunter and Cooke’s 
plans, now being tested.at a quarry at Festiniog. 

Near the stone-cutting machine was Mr. A. Upwara’s in- 
genious,apparatus for drilling gas and water mains, and insert- 
lng connexions in them, without its being necessary to shut off 
the supply. ‘This apparatus, which is, we believe, regularly 
used by the Charterec Gas Company, is very simple, and at the 
same time appears well adapted for its intended purpose. It 
consist of a bracket or drill-post secured by a chain clamp to 
the pipe to be drilled, and having attached to it a short cylinder 
which surrounds the spot at which the hole is to be formed, a 
gas or water-tight joiut being made between the end of the 
cylinder and the pipe by means of an india-rnbber washer. 
About the middle of its height the cylinder is provided with a 
sliding valve, by which it can be completely closed ; and it is also 
fitted with an iron plug or piston, through which the drili passes. 
The drill is a cylindrical spindle, having a notch in the lower 
Send, in which the actual cutting bit is secured, the cutting por- 
tion being thus readily renewable. Above the note just men- 
tioned, the drill-spindle is formed into a tap, this tap, however, 
being at such a distance from the point of the drill, that 1t does 
not enter the hole until the latter is completely formed. No 
cehtre punch is used for starting the hole, and the drill has 
therefore to be fed lightly at first. The process of drilling a 
hole and inserting a connexion by this apparatus is as follows: 
The bracket and cylinder having been fixed on the main in the 
desired position, and the valve in the cylinder being open, the 
drill, passed through the piston and fixed by a set screw, is put 
into its place, and worked in the usual way by a ratchet. 
When the drill point has penetrated the main, and whilst the 
completion of the hole and the subsequent tapping is being per- 
fortned, the piston on the drill spindle effectually prevents tlie 
escape of the gas or water, and when the hole is finished and 
tapped the drill and piston are drawn back to the upper part of 
the cylinder, and the sliding-valve closed beneath them. The 
drill and piston can then be entirely removed, and arrangements 
made for insérting the connector. This connector consists of a 
siort length of pipe closed at each end by a thin wafer of wax or 
tallow, so that no gas can escape when it is inserted in the main. 
The connector is inserted through an india-rubber cap fitted 
tightly to the top of the cylinder, the sliding-valve being 
opened when this cap has been adjusted, and the connector 





screwed into its place. The branch pipes are then united to 
the connector in the usual way, and after the work has been 
completed the wafers, by which the passage through the con- 
nector is closed, are melted by the application of heat. When 
the apparatus is used for inserting connexions in water-mains 
supplying water at a high pressure, some slight moditications of 
the process, which we have described, are introduced to suit the 
excigencies of the case. 

Mr. G. C. Trewby exhibited a working model of his distribu- 
tor for gas-scrubbers, as in use at the Chartered Gasworks. 
In this distributor the ammoniacal liquor is led through a cen- 
tral pipe, entering the top of the scrubber into four radial pipes, 
each connected at its outer end with a kind of Barker’s mill, the 
central pipe or spindle of each of these mills being provided with 
a pinion, which gears into an internal toothed wheel or annular 
rack placed around the interior of the serubber. The main 
central tubular spindle carrying the radial pipes has motion 
communicated to it by gearing ; and as it revolves, the annular 
rack gives a rotary motion to the “ Barker’s mill,” carried by 
the radial pipes, and the ammoniacal liquor is thus thoroughly 
distributed over the whole surface of the coke contained in the 
scrubber. Adjoining Mr. Trewby’s scrubber, was a model of 
Mr. Messent’s concrete-mixer, as used on the Tyne Pier works, 
and close to it Messrs. Howard, of Bedford, exhibited a model 
of their tubular boiler, which has already been illustrated and 
described in these pages. Messrs. Howard also exhibited, in 
another part ot the room, some of the tubes and castings used 
in the construction of their boilers, these parts being of the 
same dimensions as those of the boiler sent by them to the 
Paris Exhibition. By the side of Messrs. Howard’s models was 
a working model of a hydro-pneumatie hoist, patented by Mr. 
Wrightson and Mr. Walter Cooke, Mr. Wrightson being a mem- 
ber of the firm of Head, Wrightson, and Co., of Stockton-on- 
Tees, by whom these hoists are being constructed. In the ap- 
plication of this hoist to blast furnaces, a wrought-iron tube, 
5 ft. to 6 ft. diameter, is erected vertically upon or near an air- 
accumulator, a pipe from the tube passing down to within 3 in. 
or 4 in. of the bottom of the accumulator; the tube is carried 
up to 10 or 12 ft. above the level of the top platform, and an- 
other tank of similar capacity to the accumulator is placed on 
the top of it. The tube is filled with water, and in it is a 
balance-weight formed like a bell, this bell being of a weight 
(when weighed in water) exceeding the heaviest load the hoist 
is required to raise, and the hollow within being of such a 
capacity that when the bell is filled with air, its buoyancy is as 
great as its sinking power when full of water.’ One rope or 
chain is attached to the top of the bell, and, passing over a 
sheave on the top tank, is attached to one of the cages, whilst 
another chain is fastened to the bottom of the bell, and passes 
downward under a sheave fixed in the bottom of the tube, then 
up inside the tube clear of the side of the bell, and over 
another sheave on the top tank, and descends to the other cage. 
By this arrangement the cages, on the movement of the bell, 
work in opposite directions, up and down. The bottom tank is 
connected with a small air-engine, which, in pumping in air, 
forces the water in the lower tank up the tube until the surface 
of the water comes within 6 in. of the bottom, when the air- 
engine is throttled by self-acting apparatus. This lower tank 
thus forms an accumulator of compressed air. By a suitable 
valve, sufficient of this air is admitted into the bell to displace 
the proper weight of water, when the bell rises, drawing up one 
cage and letting down the other. When it is required to let the 
bell down, a small valve, opening internally at the top of the 
bell, is pressed by a lever, the air escapes, the water re-enters, 
and the bell, acting as a balance-weight, descends, drawing up 
one cage and lowering the other. The arrangement for brakeing 
is on this principle: The bell must have sufficient clearance at 
its sides to allow the water to pass in its motion up and down; 
by gradually contracting the area of water-passage near the top 
and bottom of the tube, the bell is brought to a gradual stand, 
and the speed at diflerent parts of the lift can thus be nicely 
regulated. The hoist can also be made to lift the cage through 
twice the space traversed by the bell by a simple arrangement 
of sheaves and chains, 

Proceeding round the room, we next noticed a hand-worked 
model, lent by Mr. Ramsbottom, of his well-known duplex 
hammer; and adjoining it was a neat donkey-pump, exhibited 
by Messrs. Appleby. Close to this, Mr. John Pratt showed, in 
operation, his vl hea machine, which we illustrated and 
described in our last number (vide page 539). We may men- 
tion here that Mr. Pratt carries on all his own correspondence 
by the aid of this machine; the characters produced are ex- 
ceedingly clear, aud the inventor states that a speed of writing 
twice as great as that of a good penman can be readily attained 
by practice. Above Mr, Pratt’s type-writing machine were 
some drawings illustrating Mr. Henwood’s plans for converting 
our old men-of-war—plans which have been already criticised 
in this journal. Close by, also, were a number of steam-ship 
fittings, exhibited by Messrs. M. A. Soul and Co., of Leaden- 
hall-street, these including an engine-room clock and engine 
counter, an engine-room telegraph, the How-Gathercole sali- 
nometer in its improved form, and some other articles. In the 
engine-room telegraph just mentioned, the signals are engraved 
upon a stationary dial, in front of which is a slotted disc, which 
can be moved by gearing and shafts leading to the handle on 
the bridge of the vessel. According to the position of the disc, 
one or the other of the signals on the stationary dial is left un- 
covered by the slots, the remainder being hidden by the disc, 
and one signal only is thus visible ata time. ‘The articles ex- 
hibited by Messrs. Soul received the bronze medal of the Royal 
Cornwall Polytechnic Society a short time ago. 

On a table at the lower end of the room, Messrs. Samuda 
exhibited a fine model of the ironclad Crown Prince, built by 
them for the Prussian navy. ‘This vessel, which was success- 
fully launched a short time ago, has a tonnage of 3404 tons, 
and is fitted with eugiies of 800 horse power nominal. In 
front of the model of the Crown Prince, Messrs. R. Napier and 
Co. exhibited a number of well-executed models showing the 
application of their differential brake to clutches, ships’ wind- 
lasses, &c. In this brake the two ends of the brake-strap are 
connected to the ends of the two shorter arms of a T-shaped 
lever, these arms being of unequal length. ‘The lever turns on 
& centre passing through it neur the points of junction of the 





arms, and it thus follows that when the -lever is. turned.in one 
direction on this.centre, the shorter of the two arms,to, which the 
strap is coupled gives outa less length of strap than is:'taken up 
by the longer arm, and the strap is patintin tightened on the 
drum. The tightening effect produced by a given power 
applied to turn the lever depends of course upon the proportions 
which the two strap-arms. bear to each other. In the case, of 
the ship’s windlagses, the motion is imparted to the bedy of the 
windlass by levers acting through straps arranged on the 
principle just described, the movement of the levers in ane 
direction slacking the straps, and their movement in the other 
direction tightening them and turning the windlass. The 
pressure of the straps takes place on turned and oiled surfaces, so 
that there is no danger of catching when the windlass is slacked 
and allowed to run back. The great holding power of the brake 
was well illustrated by some of the models exhibited, 

Mr. Ward and Mr. W. H. Preece exhibited the useful electrical 
apparatus patented by them for showing whether or not distant 
railway signal lights are burning properly. The arrangement of 
this apparatus is very simple. Above the light in the lamp to 
which the contrivance is to be applied is placed a tranverse 
metal bar so situated that it is heated by che flame. This bar 
is fixed at one end, and at the other it bears against the upper 
and shorter arm of a light vertical lever, the lower end of the 
lever being fitted with an arrangement for making and breaking 
an electric circuit. In the signalman’s hut is placed a box, 
having a dial with a central opening. Within the box is an 
arrangement for bringing opposite this opening one or the other 
of two signal discs, one of these being red, and having the word 
“ our” painted on it in white letters, and the other disc being 
white, and carrying the word ‘‘1n” in black letters. So long as 
the lamp is burning properly, the expansion of the transverse 
bar keeps the vertical lever in such a position that the circuit 
is completed, and the word “IN” is snown by the dial in the 
signalman’s hut; but if the flame becomes extinguished, the 
bar cools, and alters the position of the vertical lever, and, the 
cireuit being then broken, an electro-magnet contained in 
the signal-case is demagnetised, and the signal-discs, bein 
liberated, are shifted by the action of gravity, so that the wo 
“our” is shown, a signal-bell being at the same time sounded. 
The apparatus has been already brought into successful use on 
the Midland and the South-Western railways, and it seems very 
probable that its employment will become extended. Close to 
this instrument, Mr. A. Siebe exhibited some models of the 
diving apparatus, as made by him, for our own and several 
foreign navies, these models including a diver’s dress, pumps 
for compressing air, &e. 

An interesting model, showing the method of sinking the 
cylinders of the Clyde bridge, on the Glasgow (City) Union 
Railway, was exhibited by Mr. John Milroy, the patentee of the 
excavating machinery employed. We noticed Mr. Milroy’s exca- 
vating apparatus amongst our ‘ Recent Patents” some weeks 
ago. It consists of a kind of frame or tube, open at the top and 
bottom, but having hinged to its lower edge a number of flaps 
or spades, which, when folded inwards, meet and form a bottom 
to the vessel. When sinking the frame, the “ spades” just men- 
tioned hang perpendicularly ; and when they have penetrated to 
the required depth, they are drawn inwards by chains attached 
to them, and the whole apparatus is then raised, of course bring- 
ing the enclosed material with it. The apparatus is stated to be 
very effective for sinking vertical shafts through watery strata, or 
for excavating the material from the interior of bridge cylinders ; 
and in the case of the Clyde bridge, cylinders 8 ft. 4 in. in dia- 
meter were sunk by its aid, at the rate of 4ft. per hour, down 
to the hard foundation, which was reached at a depth of 80 ft. 
below low-water level. 

Our account of the conversazione has already ‘extended to 
such a length that we shall be compelled to conclude with but 
brief notices of some of the exhibited articles not already de- 
scribed. Messrs. Weston and Grice, of the Stour Valley Works, 
West Bromich, showed a set of models of machinery for manu- 
facturing nuts, and near these was a model of a machine for 
making bricks from dry earth, sent by Mr. P. Brotherhood. 
Mr. R. Brotherhood, of Chippenham, also exhibited models of 
his patent railway wheels, each of these being divided into two 
pieces in the plane of the wheel, and the rims of these halves 
having dovetails formed on them, so that they clip be- 
tween them a dovetailed rib, formed on the inside of the tyre. 
Above the models just mentioned was hung the fine full-length 
portrait, by Grant, of Mr. Joseph Locke, a portrait which, as 
we noticed in this journal a fortnight ago, has been lately be- 
queathed to the Institution by his widow, together with a sum 
of 20001, free of legacy duty. Nearly below this portrait, the 
wall was hung with some fine photographs, showing various 
views of Mr. Dubs’s locomotive works at Glasgow, as well as of 
some of the engines constructed at them. Mr. J. C.. Appleby 
lent for exhibition a model of a crane with a self-discharging 
skip, and another of Cornis and Bruckman’s reversing gear. 
In this gear, which was shown as applied to a locomotive or 
pair of horizontal engines, there are two bevel wheels 
placed on the crank-shatt with the eccentrics between 
them. One of these eccentrics is fixed on the shaft, and the 
other is loose on the shaft, but is fixed to the eccentrics. The 
two wheels are of equal size, and they are both engaged by a 
third bevel-wheel, carried by a radial arm, which can be moved 
round the crank-shaft ; and, by altering the position of the radial 
arm, the eccentrics can be moved into the proper positions for 
back or fore gear, Adjoining these models were a number of 
specimens showing the various rails used on the main and branch 
lines of the Great Western system, thes¢ being exhibited by Mr. 
IT. E. March, who also lent models of the broad and narrow 
gauge 8-ton wagons employed on the Great Western Railway. A 
model showing Mr. Cox’s patented method of tanning hides was 
exhibited by Messrs. Cox Brothers, of Bristol. According to 
this plan, the hides are suspended from the inside of a drum or 
frame, which is made to revolve vertically within the tanpit, 
the peculiar folding movement thus given to the hides causing 
the liquor to be alternately absorbed into and expressed from 
their pores, so that the hides become tanned in about one-third 
or one-fourth the time required by the old method. Some 
thousands of hides have been already tanned by this process, 

On the landing of the main staircase Messrs. John Fowler and 
Co., of Leeds, exhibited models showing the application of the clip« 
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drum to locomotives to enable them to ascend inclines. Ac- 
cording to one plan, the clip-drum was arranged between a 
couple of boiler-barrels connected with an ordinary locomotive 
firebox, this drum having round it a rope laid between 
the rails of the incline to ascended. The rope was led to 
the clip-drum by guide-pulleys, and the model, which attracted 
much attention, worked well even round comparatively sharp 
curves. Close by were a number of sectional models of shells, 
fuses, &c., exhibited by Colonel Boxer, and with them a Palli- 
ser chilled iron shell, broken through to show the grain, and 
accompanied by a portion of a casting made from the same iron, 
cast in sand without a chill. The difference in the fracture of the 
two specimens was very marked. The Norwegian Titanic Iron 
Company exhibited a number of samples of titanic ore taken 
from near Rikefjord harbour, in the southern part of Norway, 
and these were accompanied by specimens of a by 
the aid of a small temporary blast furnace, worked with blast 
at a pressure of less than 1 oz. per square inch. Mr. J. Ward 
Armstrong, of the Great Western Railway, at Carmarthen, ex- 
hibited specimens showing his method of jointing and fastening 
permanent way, and adjoining these were a number of other 
articles, of which want of space prevents us from giving even a 
passing notice. 

We have said that the conversazione was attended by nearly 
500 gentlemen; and amongst those present on Tuesday evening 
were Earl Grey, Earl Stanhope, Lord Redesdale, Baron Bram- 
well, the Solicitor-General, the Dean of Westminster, Sir R. 
Mayne, Sir John Burgoyne, Sir J. W. Gordon, Lord R. Grosvenor, 
M.P., Sir J. W. Alexander, Colonel Simmonds, R.E., the Vis- 
count de Barbacéna, Baron Trench, Admiral Spencer Robinson, 
Admiral Ryder, Admiral Halsted, General Geddes Walker, 
Colonel Jervois, Colonel Sale, Colonel Trench, Major Andrews, 
R.A., Major A. Clarke, R.E., Major T. C Harris, Major 
Palliser, Colonel Boxer, Sir S. M. Peto, Bart., M.P., Mr. 
Alderman Salomons, M.P., Captain Martindale, Mr. Sherriff, 
M.P., Mr. Tite, M.P., Mr. Beresford Hope, M.P., Mr. Kelk, M.P., 
Mr. Leeman, M.P., Mr. Waring, M.P., Dr. Percy, Dr. Russell, 
Professor Abel, Professor Wheatstone, Professor Pole, Mr. 
Vernon Harcourt, Q.C., Mr. Burke, Q.C. Mr. Prestwich, Mr. E. 
W. Cooke, R.A., Mr. W. C. Marshall, R.A., Mr. Sant, A.R.A., 
Mr. E. W. Wyon, Mr. Hawkshaw, Mr. M‘Clean, Mr. 
J. Cubitt, Mr. C. H. Gregory, Mr. T. Hawksley. Vice-Presi- 
dents: Mr. Barlow, Mr. Brunlees, Mr. Harrison, Mr. Murray, 
Mr. Vignolles, Mr. Bramwell, Mr. W. Baker, Mr. Homersham, 
Mr. T. Lucas, Mr. E. Jeffreys, Mr. Kingsbury, Mr. Bazalgette, 
Mr. Beattie, Mr. Bruff, Mr. Cowper, Mr. Bessemer, Mr. Siemens, 
Mr. T. H. Wyatt, Mr. R. Rawlinson, C.B., Mr. Colburn, Mr. 
Purser, Mr. Margary, Mr. Sheilds, Mr. Cawley, Mr. Marsh, Mr. 
Peacock, Mr. Lucas, Mr. M. Scott, Mr. Turnbull, Mr. Carr, 
Mr. Giles, Mr. Martley, Mr. M‘Connell, Mr. Messent, Mr. A. 
Ogilvie, Mr. Allen Ransome, Mr. Digby Wyatt, Mr. Strapp, Mr. 
Upward, Mr. Valentine, Mr. Price Williams, &c. &c. ; together 
with Mr. Charles Manby, F.R.S., Honorary Secretary, and Mr. 
James Forrest, the Secretary, to whom very much credit is due 
for the energy and skill with which they carried out all the ar- 
rangements, 


PUNCHING AND RIVETTING MACHINE. 
To rue Epiror or ENGINEERING. 


Sir,—In this busy country of ours there is too little time 
given to experimental research into the nature of the various 
materials at the disposal of engineers, and to the multifarious 


arrangements these materials assume. The means for solving 
many an hitherto unravelled problem lie probably in some un- 
known property in the ordinary materials in daily use, which has 
only to be discovered to render that easy which formerly was 
impossible. It is, however, not sufficient that some philosopher 
or experimenter find out some new property in matter; the fact, 
duly attested by the adhesion of recognised talent, must be re- 
tailed as it were to all the small consumers, so that the facts 
may be utilised and be within the reach of all. 

All engineers must be much indebted to Mr. David Kirkaldy for 
calling generally attention to several unnoted properties of steel 
in his “ Results.” It is true that that gentleman cannot be said 
to have found out these properties, but he must have the credit 
of having attested them and made them available to the every- 
day consumer ; and it would be well if all classes of men who 
are connected with iron and steel, from the lowest upwards, were 
to study these ‘* Results” more closely. How few of the thou- 
sands of persons occupying positions of trust and responsibility 
know that cast steel “ highly heated and cooled in oil,” and un- 
tempered withal, will carry the enormous weight of 96 tons per 
square inch, the process increasing the strength of the un- 
hardened bar no less than 75 per cent., besides making it 
tougher? 

It was the knowledge of this important fact, gained by perus- 
ng Mr. Kirkaldy’s admirable book, that enabled me to carry out 
with success a series of experiments on rivetting, the results of 
which I now lay before you. I had long been turning my at- 
tention to some simple plan of applying direct pressure to close 
rivets where it was impossible to permanently connect the hold- 
ing up and crusbing force by some mode which would give the 
requisite strength with simplicity and rapidity of adjustment. 
My thoughts on the subject took the every-day form rivetting 
had been presented to me in, viz. $ rivets and 2 in. centres, and 
a ponderous machine supplied with 50 or 60 Ib, steam, costing, 
with cranes and other necessaries, 500/. or 6007. Can I do this 
with a little ¢ bar, and will it supply the place of two or more 
tons of good Scotch pig? 

Surely it must be impossible, and so for some years I con- 
sidered it, until, in 1866, I thought I would see what was the 
nature of the work to be done first, and then examine what was 
the nature of the material I had to do it with. 

What does it take to close a } rivet? Asking myself this 
question, [ called on the Messrs. Hawthorn (whose kindness in 
many ways I have gratefully to acknowledge), and asked per- 
mission to observe the working of their steam-rivetting machine 
—cylinder area 1000 square inches, total steam pressure 27 tons. 
That did the work well, there was no mistake. The diagrams, 
some of which I send, are very irregular and fanciful in shape, 
owing probably to the varied friction of the large piston under 
different circumstances, the heat of the rivets, and other causes. 





BUNNING’S PUNCHING AND RIVETTING MACHINE. 


But this fact was elicited, viz. that the average of the eighteen ex- 
periments gave 6.75 tons as the force nceessary to close the 
rivet, the whole of the rest of the force being expended in press- 
ing the plates together. There was hope. Now, then, what 
will my steel do? Mr. Spencer, of Newburn, kindly supplied 
me with two }? bars, one soft and the other hardened in oil, 
which Messrs. Sir William Armstrong and Co. as kindly tested 
for me. These were drawn down, so as to leave at each enda 
piece about 3 in. square, by 3 in. thick, to hold the bolt for secur- 
ing them to the test, and the round part came square out of the 
larger portions without any attempt at rounding out the cor- 
ners. We, of course, knew this would = their strength 
about 25 per cent., and that they would, as they did, break at 
the angle. The unhardened bar, however, stood 41 tons; and 
exactly 75 per cent, more, or 71 tons, did the hardened one take, 
and I have since proved that where no angle of fracture is pre- 
sented, oil-hardened steel stands 96 tons per square inch. 

Here again was more hope. However, a difficulty presented 
itself. The strain must come fair in the direction of the axis 
of the bar. How can this be managed? In looking carefully 
over the experiments, it seemed proved that there were two 
operations, one pressing up the rivet, for which from 6 to 8 
tons was required, the other pressing together the plates, for 
which any amount of tons may be used, and if even not required, 
at least not lost. Why cannot we do the two operations with 
two little machines, one on each side of our bar, and put exactly 
the same pressure on each, say 12 tons? Twelve tons will close 
the rivet, and a little over 12 tons in addition will close the 
plates, anda good margin over, and the strain will be fair on the 
bar in the direction of its axis. Here, then, it first seemed 
possible to do the work with direct pressure through the medium 
of a 2 in. bar d through the holes of a seam of rivets. Two 
small hydraulic cylinders, the centres of which are two rivet 
spaces apart on one side, a holding-up tool connected to cylinders 
by the aforesaid 3 in. rod on the other, to connect this bar with- 
out cotter or screw, which would weaken it, and do so withal 
with speed and certainty, was the last difficulty, and a descrip- 
tion of the drawing will sufficiently explain how it has been also 
in its turn overcome in the patent machine. 

A is a malleable iron casting containing three small hydraulic 
cylinders with their rams; B is the heading tool, and C is a 
drift which enters the rivet hole and presses the plates together. 
D is the steel bar, and E! the holding-up tool. The steel bar is 
so fixed tothe holding-up tool that a small motion is allowed, so 
that both ends may fairly butt against the rivet head and plate, 
even though there may be some slight irregularities of thickness. 

The steel bar has also grooves cut in very shallow at first, 
and afterwards deeper, corresponding to two dies, E E, kept 
apart by springs, FF. The rod will pass freely through the 
dies when they are apart, but is firmly and securely held imme- 
diately the pressure comes on the ram, G; the pressure being 
withdrawn after the rivetting is completed, the rod with its 
holding tool is loose again. 

Messrs. Thompson, Boyd and Co., of Newcastle-on-Tyne, the 
sole licensees for Great Britain, have done a considerable amount 
of rivetting with this machine in a very satisfactory manner, 
specimens cut through show most excellent work. The speed 
may be stated roughly at tworivets per minute, but frequently 
rivets have been put in in 30 seconds, Hitherto the force 
pump has been worked by hand, one man getting 2}tons per 
square inch with much facility ; but it is proposed to work it by 
an eccentric off any shaft lying convenient , and employing an 
accumulator. There has been no difficulty respecting this 
— 2} tons per inch, everything keeping perfectly tight. 

may also mention that a boiler, partly rivetted, by Messrs. 





Thompson, Boyd and Co., was found, on testing with cold 
water to be perfectly tight at 60 lb. per square inch. 
» There is generally a diminution of pressure as the piston gets 
under motion, which is stopped when the die touches the rivet 
end; then 8 tons is sufficient to drive home and head the rivet, 
after that the pressure is expended in closing the plates. 

Trusting that the above may prove interesting to your readers, 

I remain, Sir, yours faithfully, 
TuEo. Woop Bunntna. 


MERCURIAL THERMOMETERS, 
To THE Eprror oF ENGINEERING. 

S1r,—Dalton, in his ‘‘ New System of Chemical Philosophy,” 
demonstrated to his own satisfaction, and with apparent cogency, 
that the ordinary equidifferential mercurial thermometer, then, 
as still, exclusively used, could not “ be considered as approxi- 
“ mating nearly to accuracy.” A thermometric scale, gra- 
duated according to his principles, and, for convenience, having 
its freezing and boiling points (32° and 212°) coinciding with 
those on an ordinary Fahrenheit’s scale, would deviate variably 
therefrom between these fixed points, the maximum difference 
occurring at 110° on the common scale, which corresponds to 
122° on Dalton’s scale; but below 32° and above 212° the dif- 
ferences become more remarkable, 40° below zero on the com- 
mon scale coinciding with 175° below zero on Dalton’s, and 
1003° of heat on the former corresponding to 612° on the latter. 

If the variably graduated thermometer truly indicates equal 
intervals of temperature, as its inventor believes it does, how 
does it happen that the old and grossly inaccurate instrument is 
still represented in scientific works as approximating sufficiently 
to accuracy for all practical purposes ?—how is it that it still 
maintains its place as an instrument of scientific research ? 

It appears to me that, to go no further, our conclusions on the 
subjects of latent and _— heat, and of the changes produced 
in the temperatures of gases by mechanically altering their 
densities, will need canal revision and important alteration if 
our heat-measuring instruments, on whose indications they are 
based, are graduated on an erroneous principle. 

If Dalton was in error, can any of your scientific readers dis- 
prove his positions? If not, can they give a sufficient reason for 
the continued use of a needlessly imperfect instrument ? 

INQUIRER. 











THE LAW OF THE DRAWING-OFFICE. 
To THE Epiror or ENGINEERING. 

S1r,—We beg to call your attention to a slight error in the 
rinted rules of our drawing-office, as they appear in last week’ 
ENGINEERING. Instead of 1s. 4d. per hour being paid for 

overtime, it should be, ‘‘ Overtime will be paid at the rate of 1} 
time.” We remain, dear Sir, 
Yours very faithfully, 
For I, and H. Gwynne. 
Cannon-chambers, 89, Cannon-street, E.C., L. R. 
May 28, 1867. 








DERBYSHIRE.—Coal is now being actively sought for at Coton 
Park, in South Derbyshire. The Derbyshire iron trade con- 
tinues tolerably good; out of thirty-nine blast furnaces, thirty- 
two are at work. 

Tue Coat Propuction or THE WorLD.—The quantity of 
coal extracted in the world in 1865 was computed at 178,000,000 
tons. In this total Great Britain figured for 100,000,000 tons; 
North America, 20,000,000 tons; Belgium, 12,600,000 tons; 
France, 12,000,000 tons; miscellaneous Asiatic, European, and 
American States, 14,000,000 tons, 
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CAST-IRON CENTERING FOR TUNNELS, AT THE PARIS EXHIBITION 





Tue accompanying illustration shows a new method of tun- 
nelling by means of a portable iron framework, designed by Mr. 
F. Rziba, and employed by him in the construction of the 
Ippenser tunnel. A very few words will be sufficient to illus- 
trate the advantages of this system. The outside framework 
consists of a set of cast-iron segments, of such a size as. to be 
easily removed, these being bolted together by means of flanges 
cast on their ends. The segments are connected together hori- 
zontally and vertically by angle or bar iron, as may be most 
convenient ; and by arranging the internal divisions according to 
requirements and the height of the tunnel under construction, 
two or more lines of rail on different levels may be led into the 
tunnel at the same time, and thus whilst one line is being em- 
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DESIGNED BY MR. F. RZIHA. 











loyed in carrying trucks for the speedy removal of the materials 
Cowal in advance of the Parade p hor the others may be 
employed in carrying building materials for the construction of 
the tunnel, thus economising time and labour. There is in the 
Paris Exhibition a very complete model of this method of tun- 
nelling; but it is, like too many other things in the Exhibition, 
left to take care of itself, and to tell its own tale. Some wi 
ago we addressed Mr. Rziha, requesting to be favoured with 
further particulars regarding the results of the use of this port- 
able framework in the Ippenser tunnel; but up to the present 
time we have ‘not been favoured with any reply. Should we 
hereafter receive any additional particulars on this subject, we 
shall at onee publish them for the information of our readers. 





MACHINE-MADE DOORS AND WINDOWS. 
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Some time ago (see page 358, vol. ii., of ENGINEERING) we 
ublished a short notice of Mr. Markert’s factory at Vienna 
or making doors and windows. We remarked at the time that 
the quality of the articles there produced, and the prices at 
which they are brought into the market, would permit Mr. 
Markert to compete to advantage with English makers. At the 
Paris Exhibition we have found a large collection of the articles 
— at Mr. Markert’s works, and we have been informed 

y the exhibitor that, since the publication of our notice of his 


works, orders from England have been transmitted to him in 
considerable numbers, and an important and rapidly increasin 

trade is springing up between his establishment and severa 
firms in London, Hull, and Liverpool. We therefore consider it 
all the more necessary to draw the attention of our readers to 
the exhibition of Mr. Markert’s machine-made doors and win- 
dows. They occupy a large frontage in the Austrian machinery 
gallery, amongst the objects of civil engineering and architec- 
ture. The collection contains doors of the simplest kind, with 


specimens of flooring and windows to match ; and commencing 
with these it rises through a considerable number of gradations, 
all represented by full-size specimens, up to the most highly orna- 
mented doors, windows, and “ uet” floorin pion as made 
at these works for the internal outtit of some of the finest houses 
and palaces on the Continent. We have before this noticed the 
extraordinary depth and boldness of Mr. Markert’s mouldings, 
which is sometimes very difficult to produce by machinery, but 
which gives to these productions a particular architectural 
beauty. The annexed engravings, showing a few sections of 
Mr. Markert’s doors, as taken from his illustrated catalogue, 
will more clearly illustrate this peculiarity. The same factory 
has also made most of the ornamental show-cases in the 
Austrian Pa mor gp of the Paris Exhibition, and some of these 
are very creditable specimens of design and workmanship, and 
would perhaps be more fully ez by visitors in general 
if their cost prices were attached to them in some conspicuous 
manner. 








GUNS IN THE PARIS EXHIBITION. 
No. II 


We have noticed, in a previous article, some of the 
most remarkable guns belonging to former ages which 
are shown in the Paris Exhibition, and we purpose 
now to direct attention to those of more modern date, 
including such as illustrate the present practice in 
ordnance-construction adopted by the several Govern- 
ments of Europe, whose guns are to be found in the 
Champs de Mars. In commencing this notice, we 
must again refer first to Denmark, which country, 
besides having, to all appearance, been the first to adopt 
the practice of breech-loading, seems also first to have 
initiated the system of rifling the bores of their guns; 
for we find amongst those guns to which we have 
already referred as belonging to Denmark a rifled gun 
dating from the middle of the eighteenth century. 
This is made of gun-metal, and is a muzzle-loader of 
the following dimensions: length of gun, 5 ft.; dia- 
meter of bore, 1}4in., having eleven grooves of a 
particly circular form, nearly 4th of an inch deep, and 

aving rather a sharp spiral curve through the bore. 

This is the only early specimen of rifled gun to be 
found in the Exhibition, but it points significantly to 
= fact that the invention is by no means one of recent 
ate. 

It is certainly curious, and an omission which can- 
not fail to strike the most casual observer, that there 
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is no show of American heavy ordnance in the Paris 
Exhibition. We liave been accustomed to hear so 
much of late years regarding the superiority of Ameri- 
can guns over every other, and of their enormous 
calibre, that we cannot but regret that an opportunity 
such as the present occasion would have offered of 
testing their capabilities side by side with our own and 
the French should have been permitted to pass 
by. The only guns exhibited in the American court 
are a Ferris gun, which is a polygrooved rifled breech- 
loader thro a ball of 3 lb. weight with a charge of 
24 oz. of powder. ‘ By the side of this gun is a small 
iece of iron plate 3 in. in thickness, composed of three 
in. plates bolted together, and through which are 
severe] perforations made by shot fired from the gun at 
50 yards distance. The total range of this gun, at an 
elevation of 35 de; _ is stated tobe — — 
There are also two Gatlin’s manufactu 
by Colt’s Patent Virearns Moskdiiecng Company, 
which consist of six barrels litid some distance apart 
from one another in'a frame revolving round a central 
pin. ‘The barrels of one of these guns are ,', in., and 
of the other lin: bore. These ‘have been illustrated 
and fully described im ENGINEERING, page 269 of 
the present. volume. Very near to these, amongst 
theAmerican small arms, is a cannon-destroyer, which 
éonsists of a metal plug to be inserted into the mutzle 
ofthe gan after it is loaded, causing it to burstion 
fired. ‘We ‘also noticed specimens of the Pea- 
»'breech-loader, the Spencer repeating rifle, and of 
the» ington'guns, of which last mentioned class an 
obder for 25,000 has recently been given by the French 
Government. 

‘Coming now to the machinery or outside eirele of 
the Exibition building, the most conspicanous' object 
in guns ‘is Krupp’s 15 in. rifled breech-loader;:which 
We ‘have ‘already described it full detail in a former 
fmniiiber. ‘Besides this, Krupp'shows two other heavy 
guts, "one 9 in. and the other 6in. in bore, in addition 
to some smaller pieces. “All'these guns are breech: 
loaders, and are constructedein solid steel; and it is 
only in the heaviest class of ordnance that he further 
strengthens his guns by means of external rings of 
steel shrunk ‘on whiie hot; and:this principle seems to 
have been generally followed by most of the other 


Continental gun-makers. All the guns, with the ex- 
ception of the 15 in. gun, receive their charges through 


the extreme endof the breech, and the breeches are 
afterwards elosed by various applications of wedges 
and screws, whilst in one field-piece, on a wrought- 
iron carriage, the vent-piece is further secured by screws 
from the rear of the gun. ‘The lighter form of gun has 
an evenly turned surface from the muzzle to the touch- 
hole, with a gradually increasing thickness towards the 
breech, and they terminate in a square breech, very 
similar in form, though differing of course in propor- 
tion, to a Danish breech-loader of the commencement 
of the seventeenth century. Next to Krupp’s guns 
we find Berger’s, from whose factory many of the 
guns for the Prussian and Russian Governments have 
been turned out. These consist of three guns, of no 
great calibre, formed very similar in shape and other 
details to those by Krupp. They are all breech- 
loaders, bored right through, and receiving their 
charges through the end of the breech, which 1s after- 
wards closed by wedges in the usual manner. ‘Two of 
these guns are smooth bores, and one a polygrooved 
rifle. 

Broadwell, of Carlsruhe, exhibits two breech-loaders 
rifled with twelva grooves, making about a quarter 
turn. These are loaded from rear of the breech, which 
is afterwards closed by cross wedges, at the end of one 
of which is a circular square-cut screw, which takes 
two turns into the breach of the gun to hold the 
wedges in. A. Frederix, of Liége, shows a fifteen- 
grooved breach-loader, 6} in. bore, the breech of which 
is closed by a square-shaped wedge screwed into the 
side, and further held up against the charge by a screw 
passing through the breech end of the gun. 

The Austrian Ministry of War is represented in the 
Exhibition merely by a set of models, chiefly of guns 
in gun-metal, casemates for guns, swords, and other 
weapons for war, which we will not further notice just 
now. 

From Russia there are four guns, namely, two 
muzzle-loaders of 6 in. and 44 in. bore and two breech- 
loaders of 3@in. and 6 in. respectively. All these are 
smooth bores, and the breech-loaders are not finished, 
as the vent-pieces are not fittedto them. The muzzle- 
loaders are exhibited by Kamsk, of the Government of 
Perm, and the breach-loaders by Oboukhoff, of St. 
Petersberg. nat oare mes 

Leaving the Exhibition building by the principal 
entrance, which brings us into the Grande Avenue, we 





find, on the left-hand side, two buildings painted with 
red and white stripes, the one nearest the Grande 
Avenue containing a collection of guns by private 
manufacturers, whilst the building bebind it contains 
the exhibition by the English War Department. 

Amongst the private exhibitors, Sir William Arm- 
strong shows a wrought-iron 12}-ton 9 in. muzzle- 
loading rifled gun, constructed throughout on the coil 
principle, and mounted on a wrougiit-iron crrriage and 
slide. e is rifled according to the “ Woolwich” 
method used for similar guns in H.B.M.’s service. 
The projectiles weigh 2501b., and the full charge of 
powder 43 lb. The gun and carriage have been proved 
at sea according to the British service rule of proof, 
and the general construction of the: gun, carriage, and 
slide, as originated by Sir W. Armstrong and ©o., is 
now ‘adopted for H.B.M.’s land and sea’ service. 
The carriage and slide weigh together 44 tons 5‘ the 
compressor for checking recoil is wholly of iron, ‘and 
is thrown in and out of action by a Jever-handle, plated 
on one side of the carriage, which acts of itself if 
neglected, and serves also to control the motion of the 
fan when running in or out in a seaway. The degree 
of compression is adjusted by a regulating lever-handle, 
placed on the opposite side of the carriage. This gun 
stands behind a wooden framework which represents 
the section of an iron-clad frigate, and exhibits the 
mode of firing and working the gun in a broadside 
port. Sir William also exhibits a 3 in. muzzle-loading 
rifled field gun, weighing 9 ewt., constructed with's 
steel barrel reinforced by superimposed coils of wrought 
iron, and mounted on a carriage with a limber at- 
tached, both, wholly of wrought iron. The gun is 
rifled upon the “shunt” method. The projectiles 
weigh 121b., andthe service charge 1} lb. The'gun, 
carriage, limber, ammunition, and equipments complete 
weigh in all 374 ewt.; the wheels may be ‘taken: 'to 
pieces, and the various parts replaced by screwing. 
In front of Sir W. Armstrong’s big gun is a collection 
of Whitworth guns, manufactured by the Whitworth 
Company ; these all have hexagonal bores, and consist 
of a 32, 70, aad 150 pounder, with their projectiles, 
aud . small 12-pounder field gun with carriage and 
limber. After the recent severe trials to which guns 
by both the above-named makers have been subjected, 
they are rightly placed side by side in the Paris Ex- 
hibition, but they illustrate two different methods of 
construction ; those by Sir W. Armstrong being of iron 
built up coil by coil, and ring by ring, whilst Whit- 
worth uses a mild steel approaching wrought iron in 
its qualities, and makes up his gun by forcing tubes 
over each other by hydraulic pressure. On the left 
hand side of the building is a heavy 9 in. Palliser gun, 
with six rifle grooves, constructed by Armstrong and 
Co. The interior of the gun is made of wrought iron 
on the coil system, and the exterior is of cast iron 
run round a barrel in a mould. The weight of the 
pouaee for this gun is 250]b. It will be remem- 

ered that Major Palliser first directed his attention 
to strengthening our old cast-iron guns:by boring them 
out and inserting an iron tube, but he has since ex- 
tended his principle to the construction of guns after 
the method just described. The building also contains 
specimens of small arms, fowling-pieces, pistols, cast 
rifled projectiles for smooth-bore guns, naval armour, 
tubes of cast steel for lining guns, cannon balls, &c., 
&c., and a model of Chalmers’s target; one piece of 
armour plate from Messrs. John Brown and Co.’s, of 
Sheffield, is 13m, thick, and there is one entire plate 
30 ft. in length, 3 ft. 6 in. wide, 6in. thick, and weigh- 
ing 11 tons 5 ewt. 

Coming now to the building occupied by the British 
War Department, we find a 12 in. wrought-iron muzzle- 
loading Woolwich rifled gun, fitted with elevating are, 
tangent, and trunnion sights, also top, fore, and hind 
sights. This gun is built up with cast-steel tube, 
forged breech-piece, trunnion ring, and eight coils of 
fibrous wrought iron, and is of the following dimen- 
sions: weight470 ewt., length of bore 145 in., having 
9 grooves, each 1.5 in. wide and 0.2 in. deep, the 
spiral increasing from 1 turn in 1200 to 1 turn in 
600 in.; weight of-charge 70 lb., and of projectile 
600 Ib... It.1s mounted.on a wrought-iron casemate 
carriage and platform, fitted with Armstrong’s self- 
acting compressor. . Next we noticed a 9 im. and 
7 in. wrought-iron muzzle-loading Woolwich rifled 
gun, the former with 6 and the latter with 3 grooves; 
a 7 in. wrought-iron breech-loading polygrooved rifled 
gun, built up with coiled iron barrel, forged breech- 
piece, trunnion ring, and six coils of fibrous wrought 
iron; the breech closed by a vent-piece supported by 
a breech screw; the number of grooves is 76, having 
an uniform spiral of 1 turn in 259 in. A 64-pounder 
wrought-iron muzzle-loading shunt rifled gun, built up 


‘pounder and 





with coiled iron tube, of which the muzzle part is a 
double coil, supported by 1 triple cecil at the breech. 
A 10-in. cast-iron mortar, mounted on siege travelling- 
carriage, with limber cart, containing ten shells; the 
carriage forms the mortar-bed, pry wl firing, the 
wheels are taken off, and the hed placed upon a hori- 
zontal platform. A 64pounder wrought-iron side 
breech-loading peleeresves rifled gun, manufactured 
at Elswick, and built up with coiled iron tube, 
forged breech-piece, trunnion ring, and five coils of 
fibrous wrought iron; the breech is closed by a steel 
stopper, supported by a wrought-iron wedge. A 40- 
pounder wrought-iron breech-loading polygrooved 
rifled gun, with breech elosed, after loading by a 
vent-piece, supported by a: breech. serew; and a 12- 
der guns, hoth.on the same prin- 
ciples all three, ofthese are built up with coiled bar- 
rels, forged .breeeh-pieees, trunnion rings, and three 
coils of. fibrous. wrought iron, and the breeches all 
closed by.ventspieces, supported by a breech,screw. 
‘There, is besides\in this building a forge-wagon,,with 
limber for field service, a triple coil of hehe wrought 
iron, unwelded,-employed in the breech. of a 25.ton 
gun onthe Fraser system, and, a coil and trunnions 
orged hollow; for the-breech of a 25-toen gun on the 
same~system,. both. manufactured at the royal gun 
factories ; and» a variety of royal, Jaboratory stores, 
=— small arms, _ ammunition, and armour 
8. on 

We have thus«in the British section a variety of 
systems ‘of - gun-construction, exhibited «in close 
proximity to one another, namely, those of Armstrong, 
Fraser, Whitworth, and Palliser ; and we are informed 
that the Whitworth Company intend shortly to com- 
mence on the spot the manufacture of shot for their 
guns, in order to show: the extreme expedition with 
which they can be turned out, the whole time required 
for casting, turning; and completing ready for use 
being somewhat uncer 10 minutes. 

Crossing now tle Grande Avenue, and turning dur 
steps in the direction'of* the French iron lighthouse, 
we come in sight of the’ building belonging to the 
French Minister of War, which may be easily dis- 
covered by the number of guns ranged outside in 
front of it. Unlike the practice adopted in the British 
section of placing all the guns under cover, the French 
have’ placed nearly all theirs in the open air, and have 
devoted the space within their building to the exhi- 
bition of small arms and models of military buildings 
and operations. The exhibition of French guns is not 
nearly so good as that sent by the British War Depart- 
ment, and there is no one amongst them all of any 
great size, or that could compare with our 12 in. gun. 
With one exception, they are all constructed of gun- 
metal; they are all muzzle-loaders, and the rifled guns 
are uniformly made with six grooves. Amongst them 
all, there was nothing to attract attention, with the 
exception of a small gun-metal mortar, capable of being 
carried by two soldiers. Inside the building is a gun- 
metal field-piece, with carriage and ammuuition- 
wagon, fitted complete for service, with model horses 
attached, and another small field-piece detached from 
its carriage, and mounted for transport on two models 
of horses, the one carrying the gun and the other the 
carriage. The other warlike materials with which 
this and the adjoining buildings are filled must be re- 
served for a separate notice. 

In another building near the head of the Grande 
Avenue, belonging to Messrs. Petit and Gaudet, may be 
found some very fine works in steel, representing parts 
of ordnance. First, there is a large coiled steel gun 
with a bore a little over 9 in. ; it is nearly 18 ft. long ; 
its weight is 16 tons, and it is intended to throw a 
projectile of about 300 lb. in weight; and there are 
steel hoops. and, trunnion, pieces with which to 
strengthen guns up to 42 centimetres in diameter. 
We should also mention that Sweden and Norway 
show some cast-iron guns from their foundries at 
Finspong. 

We are informed that a trial is shortly to take place 
between French and English guns against French and 
English armour-plate targets. At this competition, 
unless the present rules be relaxed, no naval or mili- 
tary officer belonging to either country, with the ex- 
ception of such as may be nominated jurors for the 
contest, nor any representative of the press, will be 
admitted. It is to be hoped, however, that such an 
absurd rule will be rescinded, and that the public will 
be permitted to enjoy an equal opportunity of judging 
for themselves the results of such a contest as is 
afforded in the case of all other competitive test of 
articles or machines in the Exhibition which require 
such proofs in order to ascertain conclusively their 
relative merits and advantages, 
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LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 471.) 
Mized Load. 

AssuUMING, as in previous instances, the mixed load 
to be composed of # rolling and } dead load, the mean 
coefficient willbe 1.4x}#+.71 x}=1.23; or, taking 
the coefficient .71 as the unit of measurement, that for 


the mixed load will be LTS times that amount. 


Hence the strain in ewts. per square inch due to the 
weaght of the structure for carrying a railway will be : 


—05 y 73 
t=.021 See's (1.73- ) 


Putting @=.021 82/4, when 2=1.25 and y= 
= 
$.2+.0028, we have: 
a= .02684/ 2.8+.00168. 
Taking the limiting strain T= 80 ewts. per square inch. 


we have : 
1384 


~ 80-+.73a 
which equation gives the following results : 
Strain in cwts. per 


Span in feet. square inch. Depth. 
300 21 } 
400 27.5 
500 34 
600 40 
700 46 
800 51.5 
900 57 

1000 62 
1100 67 
1200 71.5 
1300 76 
1400 80 4 
Themultiple na will have the following values : 
Span in feet. Multiple. 
300 4 = 36 
500 i = 74 
600 $2 = 1.00 
700 $$ = 1.35 
800 ais = 1.82 
900 $4 = 2.48 
1000 $3 = 3.38 
1100 = 5.16 
1200 21-5 = 8.40 
1300 ts . = 19.00 
1400 = at 


Type 11.—Straight Link Suspension. 

We have found the mass of our last type girder to 
be similar to that of the bowstring, less a large pro- 
portion of the compression member ; and in the same 
manner it can be shown that our present type will be 
equal to that of the straight-lmk girder, minus the 
whole of the compression member, together with a cer- 
tain proportion of the mass of the verticals affected 
thereby. All our remarks, with reference to the de- 
flection and the conditions of the straight-link girder, 
will, mutatis mutandis, apply equally to the straight 
link suspension ; consequently, it will be merely neces- 
sary here to effect the requisite modifications in our 
former calculations. 


Rolling Load. 
The mass of the ties will be the same as before, 
=a(se+ 227). But massx¢ spanx.03 cwts. 


4 
=moment i:: cwts.; therefore, for 1 square inch, 


of 8°z , 7d*y 
=.03(=* (ay) 
“ 6 3 ) 


Now C= strain in cwt. per square inch; and since 
economic au we have a= 8? ; and the 
Qly 23 Ny 
strain, ats 

t=.03(.76S29/_¥ ). 
Zz 


Dead Load. 
The mass of the ties will be the same as for the 


rolling load = a(se+=2). That of the verticals 
The 





will be the additional amount of ( ; 





total mass of the girder consequently will be : 
a(se+ ty ) 
23 fF 
But massx} spanx.03 cwts.=moment in cwits.; 
hence, if a=1 square inch, 


e Sr 3d 
w= .03( "+ ie J 


: ; We 8 Tr 
Since economic d?=——, i _-V/ 2. 
ity we have 598 Jz ; 

and the strain in cwts. per square inch equal to 

t=.03( 9882/9 ). 
z 
Mixed Load. 

Putting .03(.98 se/ £ )=« we have,when e=1.25, 
and y=3.2+.0028, a=.0378,/2.56+.00168 ; and 


the strain in ewts. per square inch due to the weight 
of the straight-link suspension bridge for a railway 





will be equal to: 
in -78aT 
T—.22a 
Taking the limited strain T=80 ewt., we obtain the 


following results : 
Strain in ewts. per 


Span in feet. square inch. Depth. 

300 1 4 
400 22 
500 28.6 
600 35.2 
700 43.8 
800 51.8 
900 61.7 

1000 71.6 


1100 82.5 + 
The weight of iron in terms of the useful load will be 
as follows : 





Span in feet. Multiple. 
300 33 = 25 
400 33 = 38 
500 —— = 56 
600 aa:8 = 78 
700 45-6 = 1.22 
800 sis = 1.85 
900 $19 = 3.37 
1000 TL = 7.53 
1100 = oo 

Having thus ascertained the weight of iron, in 


terms of the “useful” load, required in the con- 
struction of each of our type girders, the first stage of 
our inquiry is brought to a termination. It will now 
be necessary to determine the specific amount of the 


load in each instance, as upon that depends the weight | 


of the main girders, and then to ascertain the weight 
of iron required in each bridge, exclusive of that 
amount; for it is obvious that the respective ad- 
vantages of the different systems can only be fairly 
tested by a comparison of the gross weight of iron re- 
quired in the complete construction of the bridge 
in each instance. We shall not, therefore, waste time 
by giving a summary of the results in their present in- 
complete form, but proceed at once with the necessary 
steps for obtaining a final result. 

Now the gross “useful” load on the main girder 
will be made up of the following elements: Ist, 
the horizontal bracing, necessary to ensure the lateral 
stability of the platform, &c.; 2nd, the girders car- 
rying the platform, consisting of cross girders, with lon- 
gitudinal bearers between each pair, and under each rail ; 
3rd, the platform covering, including the permanent 
way; and, 4th, the rolling load. The first two 
elements will rapes affect the gross weight of iron 
in the bridge in a double degree, as not only will their 
own proper weight appear in the sum-total, but they will 
also affect that amount indirectly, by throwing the 
additional load on the main — due to their weight. 
As the joint weight of the bracing and the platform- 
ae will be governed partly by the span and partly 

y the type of the main girders, it will be necessary to 
estimate the amount for each individual case. 

To carry a double line of railway, the weight of the 
platform girders will be about 7 ewts. per foot run of 
the bridge ; and this amount will increase in a certain 
ratio with the span, as the width of platform assumed 
in the instance of the 300 ft. span would be wholly in- 
adequate to secure lateral stability at the higher spans. 
Nowy the maximum span, to which we shall have occa- 
sion to refer, will be about 3200 ft.; and in order 
to obtain the required degree of lateral stiffness at 
that span, the effective depth of the horizontal bracing 





should not be less than 100 ft., and, consequently, 
the span of the cross girder must be at least 100 ft., 


although possibly no greater length than 25 ft., at the 
centre, will be occupied by the railway proper. As- 
suming, then, for the 3200 ft. span, cross-girders 
100 ft. span and 30 ft. apart, with longitudinal gir- 
ders of that span under each rail, the weight of iron 
in the platform would be as follows : 

Total weight of the four girders under rails=4% cwt. 
per foot run of bridge. 

Weight of cross girder=5} ewt. per foot run. 


“Se =18} ewt. per foot run of bridge. 


The total weight of the platform girders will, there- 
= be=43-+184—23 ewt. per foot run of the 
ridge. 

The heaviest class of horizontal bracing required in 
any of our type constructions we shall assume to be 
equal to #ths the weight of the preceding platform 
girders. ‘The total weight of iron required, in addition 
to that of the main girders, will, therefore, be as 
follows : 

300 ft. span, 13x 7=11 ewts. per foot span. 
3200. sig, 13x 23=37 - 

Now, 11 : 37 :: 4/800 : 34/3200 (nearly); conse- 

uently, the weight of iron in the platform girders and 
the heaviest class of horizontal bracing will be ex- 
pressed ty the simple equation : 

eight in ewts. per foot run of bridge 
= 44/ Span in feet. 

The remainder of the load on a long span railway 
bridge may be considered as a constant amount for all 
spans, equal, for the double line, to 40 cwts. per foot 
run of the bridge. It follows, therefore, that the 
“useful” load in ewts. per foot run (L), to be carried 
by any girder, will be expressed generally by the 
equation : 

L=40+24/5. 

For the heaviest description of horizontal bracing, 
we have found the value of z to be 3%. Substituting 
the proper values for the various required degrees of 
lateral strength, and classifying our type forms accord- 
ingly: = obtain the following equations for the “ use- 

ul” load : 


Types 1, 2, 3, 4......+.. L=40+ 3/8. 
ae) Yee L=40+74/58. 
> See L=40+ 34/8. 
Now, W being the gross weight of iron in ewts. per 


foot span required in the construction of a bridge, and 

M the multiple arrived at in our previous investigations 

for the particular case under consideration, we ave: 
W=ML+L-—60. 

Substituting the given values of M and L in this 

equation, we obtain the results shown in the following 

tabular form: . 


Type 1.— Bor Girders with Plate Webs 


Span in feet.  M. L—40. Ww. 
300 86 11.5 55 
400 1.5 13.3 93 
500 2.6 15. 156 
600 5.6 16.3 331 
700 25 17.6 1458 

Type 2.—Lattice Girders. 
300 51 11.5 38 
400 87 13.3 60 
500 15 15 96 
600 2.83 16.3 179 
700 8.3 17.8 496 
Type 3.—Bowstring Girders. 
300 51 11.5 37 
400 79 13.3 56 
500 1.19 15 80 
600 1.86 16.3 120 
700 3 17.6 190 
800 5.15 18.8 322 
900 15 20 920 
Type 4.—Straight Link and Boom. 
300 A 11.5 32 
400 72 13.5 52 
500 1.28 15 102 
600 2.61 16.3 164 
700 9.97 17.6 593 
Type 5.—Cantilever Lattice. 
300 39 10.1 29 
400 61 117 43 
500 88 13.1 59 
600 1.23 14.2 80 
700 17 15.4 109 
800 2.5 16.4 157 
900 3.6 17.4 225 
1000 5.43 18.4 334 
1100 9.25 19.3 568 
1200 21 20.3 1469 
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Type 6.—Cuaatilever Lattice, varying depth. 


Span in feet. M. L—60. w. 
pa300 3 10.1 25 
400 46 11.7 35 
500 65 13.1 47 
600 88 14.2 62 
700 1.2 15.4 82 
800 1.61 16.4 107 
900 2.17 17.4 142 
1000 2.96 18.4 191 
1100 4.15 19.3 265 
1200 6.1 20.3 388 
1300 11.2 21.1 705 
1400 22 21.8 1380 
Type 7.—Continuous Girder, varying depth. 
600 85 14.2 60 
700 11 15.4 76 
800 1.33 16.4 91 
900 1.61 17.4 110 
1000 1.84 18.4 128 
1100 2.1 19.3 144 
1200 2.48 20.3 169 
1300 2.87 21.1 199 
1400 3.37 21.8 230 
1500 3.91 22.6 267 
1600 4.58 23.3 312 
1700 5.35 24.1 366 
1800 6.47 24.6 449 
1900 7.98 25.3 546 
2000 10.42 26.1 715 
2100 14,32 26.6 981 
2200 20 27.3 1375 
2300 29 28 2000 
Type 8.—Arched Ribs with Braced Spandrils. 
300 42 10.1 36 
400 63 11.7 44 
500 9 13.1 60 
600 1.22 14.2 80 
700 1.55 15.4 100 
800 2.2 16.4 135 
900 3 17.4 189 
1000 4.3 18.4 268 
1100 6.5 19.3 408 
1200 11.3 20.3 701 
1300 30 21.1 1850 
Type 9.—Suspension with Stiffening Girder. 
300 36 8.6 26 
400 53 10 36 
500 76 11.2 50 
600 1.02 12.2 65 
700 1.4 13.2 87 
800 1.9 14.1 116 
900 2.6 15 158 
1000 3.5 15.8 211 
1100 5.4 16.6 322 
1200 8.7 17.3 515 
1300 19.4 18 1148 
Type 10.—Suspended Girders. 
300 tw 8.6 26 
400 52 10 36 
500 74 11.2 49 
600 1 12.2 64 
700 1.35 13.2 85 
800 1.82 14.1 113 
900 2.48 15 152 
1000 3.38 15.8 204 
.100 5.16 16.6 308 
1200 8.4 17.3 500 
1300 19 18 1120 
Type 11.—Straight Link Suspension. 
300 5 8.6 21 
400 38 10 30 
500 56 11.2 40 
600 78 12.2 53 
700 1.22 13.2 78 
800 1.85 14.1 114 
900 3.37 15 200 
1000 7.53 15.8 436 


We have now before us the gross weight of iron per 
foot span required in the construction of bridges of 
every class of design, not absolutely eccentric, as we 
maintain these structures must be which cannot be re- 
ferred to one or the other of our types. ' : 

The weight per foot of the main span will not in 
itself represent the comparative cost of the superstruc- 
ture even—much less, as we have shown at the com- 
mencement of these papers, that of the entire bridge. 
With the exception of the first four, all our type con- 
structions are mae upon extraneous aid for their 
stability, and the proportional cost of that portion 
spread over the whole span must obviously be included 
in the proper weight of the spau itself before a com- 


parison can be made with either of the independent 
girders, when such provision is unnecessary. Thus, 
iven a viaduct of three spans, the centre opening 
eing double the others, then the average weight per 
foot of the superstructure, if constructed with inde- 
pendent girders, would. obviously be the mean weight 
per foot of the large and small spans ; whereas, should 
some other system, such as the cantilever, be adopted, 
the average weight per foot would be that due to the 
long span throughout. We shall defer for the present, 
however, this branch of our inquiry, and proceed at 
once with the adaptation of our formule to steel struc- 
tures. B. B. 








MINING ENGINEERING AND MODELS 
IN THE PARIS EXHIBITION.—No. IL. 
In our former notice of this subject we described in 

detail all the models and apparatus in the French 

department of the Paris Exhibition, relating to coal- 
mining ; and very near to the models there described 
will be found, up against the wall forming the inside 
boundary of the machinery gallery, an ae ap set 
of es and plans of the iron mines of Rancié, show- 
ing, besides other particulars, the subterranean works 
and geological sections of the strata. Accompanying 
these models is a book containing full particulars re- 
garding the — of the mines, from which we 
ave gathered the following information : 

The ores obtained from the mines of Rancié consist 
of a mixture of brown and red hematites, containing 
on an average 55 per cent. of iron. The amount of 
iron raised in each year varies considerably accord- 
ing to circumstances; thus, in 1863 tke yield was 
24,000 tons., but it fell in 1864 to as low as 11,000 tons., 
and in 1866 it was 18,000 tons. The price of the 
mineral in 1860 amounted to 1.75 per 100 kilo- 
grammes, but was at the latest date only 1.500, the 
principal cause of reduction being due to a lower rate 
of pay to the miner. There is also an account given 
of all the improvements introduced in the mines 
between the years 1860 and 1867, and a list of the 
various objects exhibited relative to these mines in 
Classes 40 and 47, which embrace raw and manufac- 
tured products of mining industry, and apparatus and 
processes of the art of mining and metallurgy. 

Near these mines is quantity of compressed coal, and 
machinery used in its manufacture, descriptions of 
which have already been given in ENGINEERING. 

We have as yet discovered but little from Belgium 
referring to mining, excepting so far as raw material 
is concerned; but in the machinery department will 
be found drawings of winding engines of 150 and 
200 horse-power for raising coal, designed by M. Andry, 
six of which have already been constructed at four 
different mines, and close to these is a pair of engines 
at work on the same plan. These engines have 
inverted cylinders working vertically direct on to 
cranks placed at either end of the shaft carrying the 
winding-drums. 

In the Prussian section within the building are 

shown models of pumping machinery for mines, and of 

two different classes of lifts for the miners and 
minerals ; the one being on the parachute principle, 
and the other consisting of several fixed stages one 
above the other, on either side of which passes a belt 
turned round a drum at top and bottom, and from 
which are suspended small stages which are carried 
round with the belt, so that they are always ascending 
on one side of the fixed stages and descending on the 
other side of them. We next come toa set of well 
executed models in relief, showing the underground 
arrangements of the coal mines at Gerhard, near 

Lonjsenthal, at Hemjtz, near Neunkjrcher, and of the 

Crown-Prince Frederick William, near Schwalbach, 

exhibiting in one view all the horizontal galleries, 

pillars, tramways, draught passages, &c. A ground 
plan in relief, showing buildings in connexion with, 
and the geological strata of, the land in the vicinity of 
the coal mines at Herne-Bockum. A large model of 
the Frederick William pits, near Griinberg, in Silesian 

Prussia, showing pumping-engines, shafts, and galleries; 

and a model showing a part of the galleries of mines 

at Konigs Grube, in Oberschlesien. 

Turning now into the park, we find in the Creusot 
house (the principal contents of which we have already 
fully described elsewhere) a model of Creusot in re- 
lief, and another model, partly elevational and partly 
sectional, showing the geological strata in the vicinity. 

In another building, near the Grande Porte, the 
Companie Anonyme des Forges de Chatillon et Com- 
mentry exhibit a model in relief of the different coal 
strata in the beds of Bezenet, and maps showing sec- 
tions and drawings of apparatus and machinery in use 





at the pits of St. Barbe. 





Wandering round the park, we arrived at one of the 
minor entrances in a remote coruer of the enclosure, 
close to which is a small black wooden building, with 
no title or sign attached outside to denote for what 
purposes it had been erected, beyond a heap of 
minerals consisting of red hematite and other iron ores, 
by the side of which is another heap of -compressed 
coal and pieces of coke, some of the latter being of 
extraordinary large size. Near to this again is a large 
glass case containing a model of the machinery and 
apparatus employed at the mouth of the coal pits of 
St. Louis, belonging to the coal company of St. 
Etienne, together with a model of iron gates designed 
by Verpilleux for the purpose of localising the explo- 
sion of gas ina mine. Behind this model, and stand- 
ing under a shed erected against the outside wall of 
the Exhibition park, is a stuffed horse fitted with 
trappings adapted for facilitating the lowering of 
animals down coal shafts, which system is also applic- 
able for raising and lowering horses, &c., on ship- 
board or elsewhere. This consists of a complete 
harness of stout straps, with a ring over the nose of 
the animal and another ring on the strap across its 
chest. For the purpose of lowering, a hook at the end 
of the lowering cord or chain is passed through both 
these rings, aud when the animal is raised from the 
ground, it is safely held in the harness by a strap pass- 
ing across the buttock, whilst the nose attachment pre- 
vents it from tossing its head about, or struggling dur- 
ing its descent. Passing now to the interior of the little 
black building, we find it filled with a most interesting 
and instructive collection of models, sections, diagrams, 
geological plans and other details of the coal mines of St. 
Etienne, in the department of the Loire. Amongst these 
may be noticed a set of machinery for compressing 
coal, models of furnaces for burning coke, and speci- 
mens of all the different products, natural, chemical, 
and manufactured, obtained from the mines. Small 
boxes contain specimens of all the different-sized 
small coal, accompanied with a statement of the prin- 
cipal uses to which each sort is mostly applied; by 
these are larger specimens of the several species of 
coal obtained direct from the mines, compressed coal 
in different shapes, coke, &c. No less than thirty 
bottles are shown, containing as many different speci- 
mens of the chemical products obtained from the coal, 
such as carbonate, chlorhydrate, sulphate, &c., of am- 
moniac, benzine, naphthaline, benzole, &c.; and below 
these is a glass case containing hanks of silk dyed by 
the various colouring products obtained from coal and 
the produce of coal mines, comprising almost every 
shade of green, blue, purple, yellow, red, and brown. 
Turning now to the implements and machinery em- 
ployed in extracting the minerals, we find specimens 
of seven different-sized iron cables used for different 
purposes of haulage, raising, winding, &c., &c., a set of 
tools used by miners in the extraction of coal, safety- 
lamps, as designed by M. Bernard, the foreman of the 
mines, and an alarm indicator to show the level of water 
in boilers. And, finally, the collection contains a set 
of books containing plans and other details of machi- 
nery and buildings employed on or about the mines. 
Altogether, the collection in this small outbuilding 
contains materials for a good deal of useful study, and 
the specimens and products are as complete and well 
arranged as could be desired. 

Altogether the collection of models and materials 
illustrative of mining engineering forms a most impor- 
tant feature in the Paris Exhibition, and is only second 
in completeness to the collection of civil engineering 
models, most of which we have already referred to in 
former articles. 








Rartways In Iraty.—A line from Civita Vecchia to Nan- 
ziatella, which is to unite the Leghorn line to Rome, vid the 
Marennes, is now ready for traffic. Numerous works of art 
have been executed upon the line with great rapidity, under the 
direction of a French engineer, M. Barthelemy. Among the 
works especially deserving of notice are bridges over the Mig- 
none, the Marta, the Arone, and the Fiera. 

Rattways in Russta.—The sale of the St. Petersburg and 
Moscow Railway has been decided on in principle by the Russian 
Government. It appears that a great number of applications 
for new lines have been addressed to the Russian Government, 
either from foreign or domestic capitalists, but all inviting the 
financial co-operation of the Government. In order to provide 
for these new charges, the Russian Government proposes to 
turn to account the considerable value of the St. Petersburg and 
Moscow line. The total extent of this line is 411} miles, on 
402} miles of which a double set of rails is laid down. The 
capital employed upon the line—including the rolling stock, 
which cost 1,153,200/—is 11,920,0002. In 1863, the net profit 
realised upon the line was 931,247/., showing a return on the 
capital engaged at the rate of 7.82 per cent. per annum. As 
the traffic is expected to increase upon the line when other lines 
are carried out from Moscow to Tambow, and from Moscow to 
Sevastopol (vid Orel, Koursh, Charkow, and Ekaterinoslaw), it 
is calculated that the Russian Government will obtain 
16,000,0002, from the sale of the concern. 
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ON THE VENTILATION OF PUBLIC 
BUILDINGS.* 


By GENERAL Morin. 


‘Tne renewal of air in buildings is only rendered necessary by 
the vitiation resulting from the respiration and exhalations of 
the occupants, and by the accumulation of the products of com- 
bustion from artificial lighting; and the writer has been led, by 
his own observations and the consideration of the results ob- 
tained by others, to the following conclusions as to the principles 
on which the ventilation of buildings should be based; 

Ist. Ventilation consists in getting rid of all vitiated air and 
replacing it by fresh air. 

2nd. The principal object of ventilation is to get rid at once 
of all vitiated air. It ought to be removed in general from the 
point nearest to the place where the vitiation takes place, in 
order to prevent any further diffusion into the room; and, on 
the contrary, fresh air ought to be introduced at the point 
furthest removed from the occupants of the room. 

3rd. The different arrangements that proceed by Suction, 
well proportioned and well carried out, are more effectual than 
those which depend exclusively on blowing in the fresh air, as the 
latter do not in every instance and at all times ensure the 
vitiated air being uniformly and-continuously expelled. 

4th. The quantity of fresh air required, whatever may be 
the height from which it has to be drawn, and whatever the 
quantity, can be obtained by suction alone, and without the aid 
of any blowing apparatus, by giving to the inlet openings for 
the fresh air sufficiently large dimensions, and by suitable ar- 
rangement. 

5th. Suction can easily be obtained either by means of the 
ordinary open fireplaces with chimneys or similar heating ap- 
paratus, or by means of special fireplaces placed at the bottom 
of the exhausting-flues oa acting as auxiliaries when the rooms 
are large. The air to be removed ought to flow towards the 
bottom of these fireplaces, and, wherever possible, by means of 
special air-flues leading from openings close to the sources of 
vitiation. 

6th. Ventilation by suction by means of fireplaces and chimneys 
can be adapted to the proportions and arrangements of every 
kind of room, as it resembles the ordinary and natural ventila- 
tion of rooms, and the volume and temperature of the fresh air 
supplied can be varied as required. It only requires the con- 
struction, at a small expense, of fireplaces with their chimneys, 
and of air-flues, which, when once constructed, cost but little to 
keep up; and also the regular feeding of the fireplaces, which 
any common attendant is competent to do. On the contrary, 
ventilation by means of blowing or other mechanical apparatus 
necessitates, besides the flues and chimneys common to both 
systems, the addition of blowing-machines and engines with 
special air-passages, special artisans, engineers, and firemen, and 
involves an extra cost for keeping up. 

7th. In — with several stories, the blowing-in system 
does not afford the same guarantee as that of suction against 
the diffusion of the vitiated air from'one room to another through 
the openings of the discharging-flues, when it happens that 
the pressure and movement of the air of the room is disturbed 
by the opening of doors and windows. 

Suction produced by simple fireplaces and chimneys, with 
sufficient area of opening for allowing the fresh air to replace 
the vitiated air, and without any mechanical apparatus, is con- 
sequently the most desirable means, in the writer’s opinion, for 
effecting the ventilation of buildings, except in rare cases; and 
where special cirecmstances may necessitate the forcing in of 
fresh air by mechanical means, the action of a strong suction 
should also be added. This necessity never occurs in buildings 
where a continuous supply and removal of a nearly uniform 
quantity of air is required, but only when, on the contrary, this 
service has to be varied frequently between different portions of 
the same building, and when the quantities of air to be removed 
differ greatly from one day or from one hour to another, as in 
the case of the St. George’s Hall, Liverpool, where mechanical 
ventilation exclusively is adopted, and the quantity of air re- 
quired varies in the extreme proportion of 1 to 50. In such 
cases it may become necessary, or at least useful, to employ 
mechanical apparatus in addition to the action of suction, in 
order to ensure a sufficient supply of fresh air. 

The following proportions for the quantity of air required to 
be supplied per hour for each person are based upon the results 
of a large number of experiments by different observers, and 
though higher than the rates formerly adopted are not in the 
writer's opinion at all exaggerated: 


Hospitals for ordinary patients 2000 to 2400 cubic feet. 


Ditto, in cases of epidemic... 5000 ‘- 
Workshops, ordinary trades ... 2000 ” 
Ditto, unhealthy trades 8500 * 
Prisons ive ese o 1700 aa 
Theatres 1400 ,, 1700 


Meeting-halls ... ose 
Schools for Children .., eee 
Ditto, Adults”... . 

The temperature of the ai 


1000, 2000, 
400,, 500 
= = ae 
ir in places abundantly ventilated, 
and having a continuous renewal of the air, can be allowed 
to be maintained at a higher point than in rooms not well 
ventilated; but as a general rule the temperature should not 
exceed, in 
Hospitals ... eee eve ove 
Workshops, barracks, and prisons 
Schools... ose eee ove 
Meeting-rooms 
Theatres . tne one eee ooo 68.72? 5 
The fresh air supplied should be at nearly the same tempera- 
ture as the one to be maintained in the room; but this has to be 
increased to as high as 85° or 95° Fahr., if there is a large cooling 
surface of glass; or to be diminished where the room is heated 
by a large number of lights or a large concourse of persons. 
or the purpose of regulating the temperature, the supplied air, 
warmed by some heating apparatus, has to received first 
a: rca into which cold air can be introduced for mixing 
with i 


61° to 64° Fahr. 
59° 


” 
66" 68° 5, 
66, ” 72 Z ” 





* Paper ready before the Institution of Mechanical Engi- 
neers at their meeting at Paris on Tuesday last, the 4th inst. 








The following relations between the volume and temperature 
of the air and the areas of the air flues have been obtained from 
theory and practice combined: 

V=Cv(T— 1) H 
Q=CAV(T—1 A, 
In which A=sectional area of the exhausting flue. 
H=height of exhausting flue. 
‘T =average temperature of air in flue. 
Ti= temperature of external air. 
C=coeflicient, constant for each air-flue as regards its 
proportions and arrangement. 
V=average velocity of air in the fue. 
Q=volume of air passed per second. 

The results derived from these relation are that the velocity 
of the escaping current is proportional to the square root of the 
excess of the temperature of the heated air in the flue over the 
external air, and also to the square root of the height of the 
flue or chimney ; and the volume of air extracted is consequently 
proportional in addition to the sectional area of the flue. 

he position of the openings for the admission and removal 
of the air is a point of great importance; and none of these 
should be made at the level of the floor, as is too often the case, 
because they are then exposed to obstruction by sweepings and 
rubbish from the floor, The openings for the admission of fresh 
air, whether warm or cold, should be placed near the ceiling, 
or at such a height that no person may receive the impression 
of a draught. ‘The openings for the abstraction of the air 
should on the contrary be placed generally in the lower part of 
the room. 

The velocity of the air should continually increase through 
the several passages of the building, from its entrance to its 
final discharge, which is best effected by the use of a single shaft 
for taking off the air from the whole building; and the velocities 
should be about— 

2.3 to 2.9 feet per second at the entrance, 


3.3 ,, 3. pe ia in the first passage, 
43 ,, 4.6 ” pe in the second passage, 
5.9 ,, 6.6 in the discharging shaft. 


” ” 

These speeds can be easily obtained in most cases by an excess 
of 35° to 45° in the temperature of the discharging shaft over the 
external air, except in the case of theatres, where a difference of 
95° to 105° is required, on account of the complication of the 
passages. With the supply openings in the ceiling, so that the 
air descends vertically, the velocity of the entering current 
should not exceed 1.6 ft. per second; but when the air enters at 
the sides of the room at a considerable height, the velocity may 
be as high as 3.3 ft. per second without causing inconvenience. 
The plan of ventilation by suction has been objected to as caus- 
ing objectionable draughts of air when doors are opened com- 
municating with the exterior; but this sensation of draughts is 
got rid of when suitable proportions are adopted, and when care 
is taken that the passages communicating with the exterior are 
suitably warmed. The ordinary chimneys of houses produce in 
many cases a sufficient abstraction of air even without a fire, 
from the ordinary difference of temperature between the internal 
and external air; and this ventilating power can easily be in- 
creased by introducing into the chimney a vertical pipe contain- 
ing a few gas-burners. is q 

An example of the application to a large building of the prin- 
ciples of ventilation described in the present paper is shown in 
the accompanying diagram, Fig. 1, which represents the Public 
Schools in the Rue des Petits Hétels in Paris. This building 
contains an elementary school for 400 children, and a drawing 
school for 270 pupils. The ventilation is at the rate of 350 cubic 
feet per hour per person, and the warming is effected by two 
heating stoves with vertical tubes. The warmed air is supplied 
toeach story by three vertical channels, which discharge into a 
long wide passage extending the whole length of the rooms, and 
into this passage external cold air can be admitted to regulate 
the temperature. The supply of air flows into the rooms hori- 
zontally near the ceilings. : 

The rooms of the drawing school are open at night, and offer 
special difficulties in ventilation, from the large number of gas- 
burners in use. The plan of abstracting the vitiated air close to 
the floor cannot be exclusively applied in this case, as it would 
cause the discomfort of pouring down air of 85° to 95° tem- 
perature upon the heads of the occupants. It is necessary, 
therefore, in this case to allow the heated gases from the com- 
bustion of the lights to escape through openings in the ceiling, 
but at the same time fresh air is made toenter at the sides near 
the ceiling. In such cases, when the room has not attics above 
it through which the outlet openings in the ceiling can discharge, 
special flues are required to be made for this purpose, and these 
should be situated as far as possible from the points where the 
admission of fresh air takes place. By means of this plan of 
ventilation, the temperature of the above rooms has been main- 
tained until ten o’clock at night at 71° at a height of 5 ft. above 
the floor, and at an average of 75° near the ceiling; but before 
this plan was adopted these temperatures were 80° and 91° re- 
spectively. 

The discharge openings should be made along both of the longer 
sides of the room, and should be as numerous as possible, and 
their total effective area should be such as to limit the velocity 
of the air passing through them to 2.3 ft. per second. They 
should communicate with descending passages, converging below 
into a main discharge passage leading to the bottom of the dis- 
charging shaft. The chimney pipe from the hot-air stove is 
made to pass up this shaft for assisting the draught, but a small 
fire at the bottom of the shaft is also requisite. ‘ 

An example of the ventilation of a large meeting-rvom is shown 
in Fig. 2, which represents the lecture-theatre of the Conser- 
vatoire des Arts et Métiers (in which the present meeting is 
held) and in which the ventilation arrangements have been car- 
ried out by the writer, and have been satisfactorily working for 
the last four years. ’ : : 

The vitiated air is taken off through orifices made in the risers 
of the steps, opening into the space below the seats, which com- 
municates by an outlet passage with the discharging shaft; the 
requisite draught is maintained in the shaft by means of a fire 
at the bottom, dampers being placed in the passage to moderate 
the current of the air, The supply of fresh air is introduced 
from a chamber in the roof, aud enters the lecture-theatre by 
opening distributed over the surface of the ceiling. 





In such buildings the ventilation should provide an amount of 
1000 cubic feet of air per hour for each person, and the area of 
openings for the abstraction of the vitiated air should be suffi- 
cient to prevent its velocity through the openings exceeding 2.3 
to 2.6 ft. per second, the epeniagp being distributed as uniformly 
as possible over the whole of the steps. The velocity of the air 
in the outlet passage should not exceed 3.9 ft. per second, and 
the velocity in the discharging shaft should amount to 6.6 ft. 
per posnene in order to ensure the stability of the current. 

The inlet openings for supply of fresh air, when situated in 
the ceiling, should have such an area as to allow the velocity not 
to exceed 1.6 ft. per second; in this lecture-theatre, where the 
total quantity of air admitted reaches 170 cubic feet per second. 
the area of openings slightly exceeds the above proportion, 
When it is requisite in such places for the inlet openings to be 
at the sides, they should be situated on two opposite sides, and 
as high from the floor as practicable. 

The air introduced for ventilation should in winter have a 
temperature of 34° below that maintained in the lecture- 
theatre, which should be about 68°. As such places require to 
be ventilated only when occupied, it is necessary to have the 
means of warming them by special orifices, in addition to those 
which supply the ventilation. 

The ventilation of a large theatre is illustrated by Fig. 3, 
representing the Théatre Lyrique in Paris, in which the prin- 
ciple of the writer’s plan of ventilation was adopted; but this 
was unfortunately only partially carried out in the details, so 
that the full advantage is not realised in the results. 

The number of seats in this theatre is 1470. For the venti- 
lation of the stage and its dependencies, special means have to 
be applied by an auxiliary discharge flue above the stage, in- 
tended for use when required to remove any large quantities of 
smoke from extensive illuminations. In the body of the house, 
where the maintenance of a constant ample ventilation is re- 
quired, there should be a supply of fresh air of 1400 cubic feet 
per hour for each person, with the means of increasing this in 
summer to 2000 cubic feet per hour. It is important for the 
supply of fresh air to be obtained from open spaces or gardens, 
if possible, or else by special shafts bringing the air from a point 
above the buildings, and far removed from the outlets of vitiated 
air. In the case of the theatre shown in the diagram, the inlet 
for fresh air is made in the square of the Tour St. Jacques, by 
means of a well 114 ft. diameter, communicating by a tunnel of 
the same area with the space under the theatre that is occupied 
by the warming apparatus and the mixing air chambers. The 
velocity of the current in the inlet passage was ascertained to 
be 3.08 ft. per second in a special examination that was made 
some years since, and the sectional area of the passage being 
97 square feet, the volume of fresh air admitted amounted to 
300 cubic teet per second, which was somewhat in excess of the 
quantity that the apparatus was designed to supply. This area 
of inlet, however, has subsequently been allowed to be contracted 
considerably by the growth of ivy at the entrance. 

The admission of the fresh air to the body of the house takes 
place between the floor joists or through the false bottoms made 
under the floors of each of the rows of boxes and galleries, as 
shown in the diagram, Fig. 3, the air entering horizontally all 
round the theatre through these spaces, which should not be less 
than 5 to Gin. clear height. ‘The fresh air is also admitted by 
openings from about 10 ft. height in the vertical walls on each 
side of the stage, and also by auxiliary channels under the 
flooring of the passages, intended especially for extra summer 
ventilation, and controlled by valves. For preventing the oc- 
currence of unpleasant draughts upon the opening of doors into 
the exterior passajes, these passages have to be warmed to a 
temperature of about 68°, an inlets of warm air are provided 
opposite the different doors in the passages. f 

A portion of the air, on entering by the main inlet passage, is 
warmed by traversing two sets of heating apparatus placed in 
the basement, as shown in the diagram; and the remainder is 
delivered into mixing chambers for regulating the temperature 
of the air supplied in the building. The area of passage through 
the heating apparatus is 97 square feet, and the volume of warm 
air supplied 245 cubic feet per second, giving a velocity of cur- 
rent of 2.5 ft. per second. : 

The vitiated air is taken off through numerous openings in 
the lower part of the sides of the boxes and passages, and in 
the risers of the steps in the gallery, each box or pair of boxes 
having a separate discharging flue; and the total area of these 
openings has to be such as to allow the velocity of the air not to 
exceed 2.3 to 2.6 ft. per second. The exhausting flues from the 
several tiers of boxes are made to rise towards the dome above 
the chandelier, those from the pit, orchestra, and boxes on the 
ground tier being carried below the floor into main flues leadin 
to vertical shafts, as shown in the diagram; and the area o 
these exhausting passages should be such as to give a velocity 
of current of 3.3 to 3.9 ft. per second. In the pit and orchestra, 
outlet gratings should be placed all round the sides, and in the 
sides of the air passages underneath the seats; these outlets 
open into a space left under the floor, which leads to the main 
discharging shaft on each side, this space being divided accord- 
ingly into two portions. These outlet gratings should not be 
placed in any case in the floor, as was done in this theatre, con- 
trary to the writer's intention. : 

The cast-iron chimney pipes from the heating apparatus are 
carried up the exhausting shafts to aid the draught, the pipes 
being kept isolated throughout; and a small firegrate is placed 
at the bottom of each shaft, for use when extra ventilation is 
required in summer. ‘The area of these exhausting-shafts is 
required to be such as to give a velocity of current of 5.6 to 
5.9 ft. per second; and they should all lead, when possible, to 
the dome over the centre of the theatre, into which the outlet 
flues from the upper tiers of boxes also discharge. It is best 
for a general outlet shaft to be built of brick (uot metal) above 
this dome, and to be carried at least 20 or 25 ft. above the top, 
the area of this shaft being such as to give a velocity of current 
of about 6.6 ft. per second. ray 

A series of experiments on the ventilation were made on five 
successive nights in May, 1863, with the external temperature 
ranging between 56° and 74°; and the result obtained was that, 
with an average consumption of 4 cwts. of coal per night, cost- 
ing 7s. to 8s., the removal of 166 cubic feet of air per second 
was effected, amounting to 1400 cubic feet per hour per seat of 
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the pit and orchestra. With this ventilation the temperature 
of the house can be maintained within comfortable limits; but 
this extent of ventilation is unfortunately not employed, as the 
intended use of the two large exhausting-shafts is not carried 
out. The experiments made at the sams time on the ventila- 
tion of the boxes showed that an abstraction of 377 cubic feet 
of air per second was effected by the centre shaft over the 
dome, amounting to 1800 cubic feet per hour per seat. The 
actual average ventilation for the whole house during the five 
evenings was found to be 1230 cubic feet per hour per seat. 
By this uniform ventilation the temperature in the different 
rows of seats was maintained most remarkably constant, the 
average temperatures in the first and fourth tiers being 68° and 
70° respectively, when the external temperature was 52°; and 
when the latter was 70°, their temperatures were 78° and 81° 
respectively: in other large theatres, however, which are not so 
ventilated, these temperatures are not unfrequently as high as 
95° to 105°. 

At another trial in November, 1863, when the external tem- 
perature was as low as 39°, the temperatures within the house 
were found to be maintained at 

66° on the stage. 

71° in orchestra stalls. 
73° ,, » boxes. 

74° ,, yy gallery. 

The above results show the satisfactory manner in which the 
mode of ventilation that has been described effects the objects 
intended ; but the full benefit of these results is unfortunately 
not received in the present case, from the arrangements being 
only partially carried into regular use; and it has to be re- 
marked that, however perfect the ventilating arrangements may 
be in the construction of a building, it is indispensable that the 
working of them should be under the constant charge of pro- 
perly qualified and responsible management, in order to ensure 
the desired object being systematically attained. 


” 





ON FLOATING DOCKS. 
By Mr. Freperick J. BRAMWELL. 
For the purpose of affording access to the immersed parts ot 


vessels, there can be little doubt that in the early periods of 


navigation the vessels were either hauled up on the beach for 
examination, in the absence of rise and fall of tide; or, where 
there was a considerable rise and fall of tide, the vessel was 
placed over a flat beach at high water, and allowed to ground as 
the tide fell. Although the latter plan is easy of application, 
and useful, to a certain extent, even for large vessels, where 
there is a considerable rise and fall of tide, the former mode must 
have been difficult to carry out except with very small vessels; 
and, therefore, it is probable that the plan of ‘ careening” was 
resorted to as soon as vessels were built of any considerable 
8120. 

This plan, more properly called “ heaving down,” was car- 
ried out in two ways: either as shown in Fig. 1, by bringing the 
vessel near a quay-wall provided with mooring-rings and cap- 
stan, and attaching ropes to the heads of the masts, so as to 
haul the ship over into a nearly horizontal position on the water ; 
or as shown in Fig. 2, by putting the heaving-down tackle on 
beard another vessel, so that the operation could be performed 
independently of the land. This second plan had the advantage 
of being also independent of the rise and fall of the tide, which, 
in the other method, of course affected the position of the ship 
under repair. 

The plan of “careening” seems to have been extensively prac- 
tised in the naval arsenals of France at anearly date. Whether 
done by tackle from the land or from a ship afloat, the operation 
was of course aided by the removal of the ballast and heavy 
weights, so as tolighten the vessel. By the mere shifting of the 
weights, and without the assistance of tackle, a !arge amount of 
the ship's surface could be exposed; but this plan was of neces- 
sity attended with considerable danger of foundering, as exem- 
plitied in the fate of the Royal George, which foundered at 
Spithead in August 1782, with upwards of 600 persons on 
board, whilst being careened. Careening is also stated to have 
been the cause of permanent distortion in the shape of vessels, 
from the exposed side being strained to an unnatural degree of 
convexity prior to the driving in of the caulking, which then 
kept the vessel to the distorted figure it had assumed. 

The next mode to be mentioned is the ordinary graving dock 
or dry dock, which even at the present day is the plan most 
commonly employed in Europe, and will probably continue to 
be preferred in all places where there is a large rise and fall of 
tide, and where the soil is suitable for excavation. As regards 
the derivation of the term “ graving” dock, it has been suggested 
that the name was taken from the resemblance which the dock 
hore to a “ grave ;” but the writer believes it tobe derived from 
the operation carried on in the dock, as it appears from records of 
the date 1667 that what is now called “ paying” a vessel with a 
composition was formerly called “ graving ;” and it would seem 
that this word is of French origin, and in turn owes it deriva- 
tion to the place where the graving was sometimes performed, 
namely, on a flat sandy beach or “ grdve.” As early as 1623 
there was a dry dock at Deptford, and in 1667 there was one 
also at the arsenal at Rochefort in France. 

Various kinds of graving-docks have been either executed or 
proposed. In many parts of England the rise and fall of the 
tide are sufficient to admit of very large vessels being drawn into 
a dock at high water, brought over the keel blocks, and allowed 
to settle down upon them as the tide recedes, until the dock is 
left dry and the vessel exposed for repairs; the sluices being 
then closed exclude the water, so that the succeeding tides 
cause no interruption to the work, But in situations like the 
shores of the Mediterranean, and in other places where the tide 
is but small, the water has to be got out ot the dock by pump- 
ing, which, before the days of steam power, was found both an 
expensive and a tedious process, causing great delay before the 
vessel could be reached even for slight repairs, or even for in- 
spection. To make the operation more expeditious, large cham- 
bers have in some instances been provided below the leval of the 
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dock, sufficiently capacions to receive from the dock the whole 
or the greater part of the water contained in it, which could 
afterwards be pumped out of them at leisure. This plan cer- 
taily gave the advantage of speed in emptying the dock, but it 
added largely to the first cost, and, moreover, caused the labour 
of pumping to be increased, owing to tke greater depth from 
which the water had to be drawn; nevertheless, these chambers 
were in use at Toulon and also at Portsmouth, notwithstanding 
that at the latter port there is a rise and fall of about 10 ft. at 
ordinary spring tides. 

Vhere ra was a lofty shore and a supply of water from 
a high level, it has several times been proposed, and amongst 
others by Belidor, to make dry docks, as shown in Fig. 3, where 
A represents the ordinary sea level and B a low-level dock 
opening into a basin in connexion with the sea, and having its 
sides, C, as much above the sea level as would equal the 
draught of the largest ship to be docked. D represents the 
upper dock, having the top, E, of its sides level with C, and 
having its floor, F, a little above the sea level, A. If a ship be 
floated into the lower dock, B, and the gates be then shut, and 
if water from a high level be allowed to flow into B and D, the 
water will continue to rise, and the vessel will be lifted until its 
keel is high enough to pass over the blocks on the floor, F, of 
the upper dock, when it can be hauled into that dock and the 
sluice of the lower dock opened so as to allow the water to 
escape into the sea, leaving the vessel securely berthed in the 
raised dock. 

In some few favourable situations graving docks are compara- 
tively simple to construct and maintain, narhely, in such situa- 
tions as Birkenhead, where the docks are hewn out of the solid 
rock, which, while it is sufficiently hard and homogeneous to sup- 
port the heavy weights, is sufficiently soft to be readily worked. 
in these cases there are none of the dangers to be apprehended 
of settlement or of blowing up the bottom that exist where the 
dock is built in an excavation made in the earth, which is fre- 
quently of an extremely treacherous character at river sides. 
As regards the mode of closing the entrance to dry docks, this 
has been effected either by gates, to open sideways like those of 
a lock, or to fall upon the bed of the river, or by caissons. ‘The 
latter, now that the introduction of iron for ship-building pur- 
poses has admitted of their being made of that material, are 
almost universally adopted for large docks, and have the advan- 
tage of affording the means of retaining water inside the dock 
as well as of keeping it out, which is of considerable importance 
for allowing time enough to adjust the vessel properly before it 
settles down on the keel blocks. Among the largest graving 
docks may {be mentioned the double dock now construct- 
ing at Brest, 721 ft. long and 92 ft. wide, with 55 ft. depth of 
water over the cill; and the double dock at Portsmouth, which 
is 636 ft. long, 88 ft. wide, and 27 ft. deep over the cill; and one 
of the largest single docks is that of Malta, which is 415 ft. 
long, 73 ft. wide, and 32 ft. deep over the cill. 

The hauling up of ships appears to have been practised from a 
very early period in the Venetian arsenals, and also at Toulon, 
in France, where it was carried out in 1818 on a large vessel; 
but the ships seem to have been only brought over an ordinary 
building slip, and then hauled up on the ways, being steadied by 
a sort of sliding cradle. 

A special construction of carriage for this purpose was in- 
vented in 1818 by Mr. Morton, of Leith, which is shown in 
Figs. 4 and 5. A represents the inclined slip-way, formed on a 
slope of about 1 in 20, and provided with rails on which travels 
the wheeled carriage, B, the railway being extended sufficiently 
below the water to adinit of the ship being floated over the car- 
riage. By then hauling up the carriage by the chains and 
capstan gear, C, the ship being attached to the chain is drawn 
up out of the water and above the influence of the highest tide, 
and is blocked up off the floor of the slip, so as to admit of the 
carriage being removed. To prevent the ship from heeling over, 
the carriage is provided with bilge blocks, D, sliding on timbers 
transverse to the slip. As the vessel settles down on the keel 
blocks, E, and beture she is removed from the water, these 
bilge blocks, D, are hauled iu until they support the bilges, the 
hauling being done by ropes, F, led up to the deck of the ship. 
lrhis appears to have been the first use of proper bilge-block 
shores which could be applied while the vessel was still afloat, 
and in the writer’s opinion such a mode of sustaining vessels 
at the bilges before the water support is taken away is of the 
greatest utility, on account of its importance in preventing 
undue straining or risk of heeling over. In ordinary graving 
docks, it is true, bilge shores are used, but they are not applied 
until the water has been removed from the dock, and therefore 
not until after the ship has been subjected to the strains arising 
from the weight of her contents without her natural water sup- 

rt. 

Morton’s slips were at first intended only for small vessels, 
but they have lately been coustructed for ships of 2000 to 3000 
tons burden. With small vessels little difficulty was experienced 
in building the slips, especially where there was a considerable 
rise and fall of tide, because the lower part of the slip could be 
constructed at low water; but when the longer modern vessels 
were required to be taken up, the length of the slip-way below 
the water became very great, as a slope of 1 in 20 requires the 
length of slip below water to be twenty times the draft of the 
vessel merely to reach her stem, and the slip must then ve 
carried still further to extend under the length of the vessel. 
As this portion had to be constructed by the aid of divers, and 
its execution was attended with serious difficulty, it has been 
proposed to shorted the slip in the three ways shown combined 
in Fig. 6. The first plan is to make the slip of a curved form, 
so that the part below the water line is much more nearly hori- 
zontal than if the slope had been uniform; the second mode, 
intended for places where there is a rise and fall of the tide, is to 
enclose the upper part of the slip within water-tight walls, and 
employ gates for suutting out the water; and the third plan is 
a telescopic construction of the cradle on which the ship is 
lifted. 

Fig. 6 represents the ship partially raised, and with the first 
few lengths of the telescopic cradle drawn out. A A represents 
the surface of the slip made to a curve; B the gutes, placed 
just below where the vessel will be when fully hauled up; C the 
telescopic cradle, composed of lengths attached to each other by 
rods, D D, so that when it is lowered it may rest at the bottom 





of the slip, collapsed to about one half its full length. 


As soon 
as the stem of the vessel takes its bearing on the first section of 


the cradle, and the hauling commences, this first section is 
drawn out from the second to the full extent of its coupling- 
rods, and the second is then drawn out from the third, and so 
on; the result being that the vessel is securely taken upon a 
cradle requiring no greater length of slip-way below the ship 


than half the length of the ship. By these various contrivances 


the length of slip has been considerably shortened from what it 


would have been if constructed on the original system unaltered ; 
but as regards the dock-gates and the water-tight side walls, it 
may not unfairly be said that their use is inconsistent with the 
employment of a simple slip, nor indeed could they be resorted 
to in a tideless sea without the expense of a pumping apparatus 
to empty the upper part of the slip. 

The application of the slip to vessels of a larger class soon 
rendered some improvement necessary in the simple hauling 
chain that had sufficed for ships of 200 tons. A set of traction 
rods was first substituted for the body of the chain, and was 
hauled in by a short flat-linked chain working over a _ 
wheel driven by gearing. The end of this flat chain was first at- 
tached to the foremost rod, and then hauled in until the second 
rod was brought up to the place of the first, when the flat chain was 
overhauled and made fast to the second rod; and this operation 
was repeated with the successive traction rods until the ship was 
fully drawn up. A further improvement consisted in making 
the flat-linked chain endless, so as to avoid the necessity of over- 
hauling it. For some time past, however, the larger slips that 
have been erected have been worked by the direct application of 
hydraulic rams to the ends of the traction rods; and, among 
other plans, double presses have been employed, made to work 
alternately, so that the hauling up might be nearly continuous. 

An important adjunct to the slip is an arrangement of trans- 
verse lines of rails m the building-yard at the upper end of the 
slip, so that by the use of carriages the vessels hauied up can be 
shifted sideways, thereby enabling a single slip to serve for haul- 
ing up several vessels requiring repairs at the same time. 

The simple plan already mentioned of placing a ship ona 
beach at high water, so that it may be left dry at the ebb, is 
still used where there is a considerable rise and fall of tide; 
and, to enable it to be carried out without risk of unequal sup- 
port to the ship, a regular open framing of beams is made on the 
beach, called a “ gridiron,” by means of which vessels can be 
blocked up, and properly examined and repaired at low water. 
There is, of course, the objection that at the rise of each tide 
the work has to be suspended; but nevertheless the system is 
so simple and inexpensive, and the vessels are so readily got off 
and on, that it still continues to be used. 

In the plans previously referred to for lifting vessels out of 
the water, the vessels have been hauled up on an incline; and 
in the class of direct lifts, which has now to be considered, the 
earliest is that of Mr. Alexander Mitchell, the inventor of the 
screw pile, who in 1833 pow to employ the rise and fall of 
the tide for raising vessels out of the water by the means shown 
in Fig. 7. A A represents two parallel rows of piling placed 
sufficiently wide apart to admit the vessel between them. BB 
represents a permanently buoyant floor, made of light materials 
or of caissons. On the ebb of the tide this floor sinks between 
the piles, and at low water pins, C C, are fixed inthe piles above 
the flooring. When the tide next rises the floor is held down by 
the pins, and at high water the vessel is brought over the- floor 
and allowed to settle down on it, being maintained in an up- 
right position by shores from the piles. At the next ebb the 
ship is duly propped up by bilge shores from the floor, and, the 
side shores being then removed and the holding-down pins with- 
drawn, the flooring is lifted by the next rising of the tide, taking 
up the ship with it, which rises and falls with the buoyant floor- 
ing at each tide until the repair is completed, when the flooring 
is again held down for the vessel to be floated off at the next 
high tide. This plan is evidently not suitable for cases requiring 
rapid access, as it needs at least three low and three high tides 
for enabling a vessel to be got on and off. 

In 1827 a screw dock was constructed in America for lifting 
vessels independent of the tide. This is shown in Fig. 8, and 
consisted of a platform, A, on which the vessel was to be lifted, 
the ends of the transverse timbers, b, of the platform being 
steadied by two parallel rows of piles, C C, placed far enough 
apart to admit the vessel between them. The longitudinal 
timbers which connected the heads of the piles carried a number 
of vertical screws, as many as forty-six having been used in one 
instance, the lower ends of which were connected to the trans- 
verse timbers of the platform, so as to raise the vessel out of the 
water. Since 1836, however, this dock, or rather lift, has been 
worked by means of hydraulic presses. Fig. 9 shows the ar- 
rangement which the writer saw at work at New York in 1853. 
Chains, F F, are attached to the ends of the transverse bearers, 
KE, of the platform, and pass over the pulley, C C, to the long 
traction-bars, DD, the land ends of which are connected to the 
hydraulic presses for lifting the platform with the ship upon it. 

In 1842 an improvement upon the screw-lifting dock was 
proposed by Mr. Robert Mallet, which is shown in Figs. 10 and 
11. The framework, B, on which the ship is to be raised is 
carried on a number of supports, C CC, hinged at the lower 
ends toeyes, D DD, supported on the rock or on piles, and at 
their upper ends to the frame, B, forming a sort of parallel- 
ruler motion. ‘The slings, E E, attached to the top of the sup- 
ports, C, are provided at their upper ends with rollers, F fr 
which runs within a tubular-rail, G, having a continuous slot 
on its underside; and they are hauled in by the chains, H H, 
worked by powerful steam -winches. The frame, B, being 
lowered and the ship drawn-over it, the chains are then hauled 
in, so as to pull the slings horizontally, thereby raising the fram- 
ing until the ship is lifted out of the water. This arrangement 
has the advantage of giving a nearly uniform strain on the chains 
and machinery throughout the lifting of the vessel, inasmuch 
as at the commencement, when the supports are nearly hori- 
zontal and carry but little of the weight, the slings are vertical, 
and the weight of the ship’is almost entirely carried by the 
water; while, by the time the ship has lost tue support of the 
water, and the slings have become inclined, the supports have 
assumed # position more nearly upright, and, therefore, al- 
though the whele weight of the ship has now to be borne by the 
lift, the proportionate strain coming oa the chains is but small. 
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In the lift designed by Mr. Scott in 1850, and shown in Fig. 
12, the ends, C C, of the cross timbers of the platform, B, were 
attached to slings depending from the crossheads of a number 
of vertical hydraulic presses, DD, the stroke of the presses 
being equal to the lift of the vessel. It was intended either to 
repair the vessel on the platform, or to move it off on railways 
either endways or sideways, so as to make one lift answer for 
the simultaneous repair of several vessels. 

The ship-lift of Mr. Edwin Clark, which was put to work at 
the Victoria Docks, London, in 1857, is shown in Figs. 13 and 
14. The two parallel rows of cast-iron columns, A A, contain 
hydraulic presses, and the slings from the crossheads of the 
trusses are attached to truss-girders, BB, which extend from 
side to side of the dock. Ifthe lift be used at a place where 
repairs are not frequent, these girders carry the framing on 
which the ship isto be lifted; but if the lift is expected to be 
much used, as in the case of the Victoria Docks, then these 
cross-girders carry a saucer, C, or shallow wrought-iron vessel 
of sufficient capacity to float the largest ship which can be 
taken on the lift. The girders being down and the saucer 
upon them, the ship is floated and adjusted over it; and the 
hydraulic presses being put to work, the saucer is raised until 
the blocks touch the keel of the vessel; bilge-blocks are then 
placed against the vessel, and the working of the presses is 
resumed until the saucer is raised above the water. The saucer 
is provided with large valves, which are open during the time of 
raising, so that the water runs out as the saucer rises; but as 
soon as the saucer is fully up, these valves are closed, and then 
the repair is either done on the lift, or else the girders are 
lowered again and the saucer left floating with the ship on it. 
The saucer is then hauled away to one of the basins, D D, which 
it just fits both in surface dimensions and draught of water ; and 
the repairs are executed there, leaving the lift at liberty to be 
used for other vessels. At the Victoria Docks there are now 
eight of these saucers in use. 

Another lift that was erected in the London Docks consisted 
of a pontoon carrying a deck, over which the vessel to be raised 
was hauled, the pontoon at the time being full of water. When 
the vessel was adjusted over the pontoon, the water was pumped 
out from it, and then the pontoon rose, lifting the vessel with 
it. ‘To preserve the surface of the pontoon horizontal in rising, 
a number of parallel-rule joints were connected to the pontoon 
and to eyes at the bottom of the basin. Unfortunately this 
apparatus failed before any ship had been docked uponit. The 
failure is believed to have been due toa want of strength in the 
parts, as the pontoon on being lowered sprung so serious a leak 
that it became impossible to raise it again, and it remains a 
wreck to this day. 

In each of the various plans already considered, with the 
single exception of careening by the aid of another vessel, it has 
been necessary that there should be some connexion with the 
solid ground; but floating docks properly so called dispense 
with the necessity of any such connexion with the land for the 
purpose of support, as the dependence for support is on the 
water alone, the only requirements being a sufticient depth of 
water and a holding ground tu which the apparatus can be 
anchored. 

As early as 1785 a floating dock was constructed by a ship- 
builder named Watson, which is shown in Fig. 15. It con- 
sisted of a timber vessel, 245 ft. long, 58 ft. wide, and 23 ft. deep 
on the blocks, having an open end which could be closed by 
gates. Water being admitted into the vessel to sink it to a 
sufficient depth, the gates were opened, the ship to be repaired 
was drawn in, and then the gates being closed and the sluices 
shut, the water was pumped out, leaving the ship in the interior 
of a true floating dry dock. Mention is made of one vessel, the 
Mercury, having been docked in this dock with great success. 
No provision appears to have been made to regulate the descent 
of the dock, nor to prevent it from sinking too low, and it is to 
be assumed that the material employed being wood was in itself 
sufficient for this purpose. Docks of a similar character have 
been constructed at various times and places; but in order to 
ensure stability they have been sunk between guiding piles upon 
a level bed, and were, therefore, not true floating docks, that is, 
docks independent of the land. Such a dock, it appears, was 
proposed to be constructed for the port of Havre about 1848, 

In 1809 Trevitbick and Dickinson designed a floating dock or 
caisson of wrought iron, with air chambers at the sides for float- 
ing the dock when its body was full of water. It was then to 
be sunk by admitting just as much water into the air chambers 
as was required for making it very slightly in excess of the 
specific gravity of the water; and the ship being brought over 
it, the caisson was to be raised by ropes until its top edge was 
brought just above the surface; and then the water was to be 
pumped out-of the body of the dock, so as to make the caisson 
rise all round the ship, leaving the ship accessible for repair. 
‘The size of caisson proposed was 220 ft. long, 54 ft. wide inside, 
and 30 ft. deep, the top being surrounded by a flat rim 6 ft. wide 
to serve as a working platform, and also to strengthen the edge. 
The record of this idea appears to possess considerable interest, 
as showing that even so early as 1809 the possibility of con- 
structing a wrought-iron caisson of these large dimensions was 
contemplated. 

The Sectional Floating Dock, invented about 1837 in the 
United States, is shown in Figs. 16 and17. A AA are the 
sections from which the dock takes its name, each composed of 
a bottom caisson, B, on the ends of which are raised frames, 
C C, carrying platforms and houses, DD. The frames are made 
high enough for the greatest depth to which the dock has to be 
sunk, so that the platforms and houses muy at all times be out 
of the watr. In the frames are placed air tanks, E E, capable 
of movement within the frame; or rather the frames are capable 
of movement past the tanks, as the latter remain without mueh 
variation in reference to the level of the water that the dock is 
floating in. ‘The connexion between the tanks and frames is 

-made by means of rack and pinion gearing, worked off shafting 
which extends along the dock from the engines in the houses 
on the central sections. The same shafting also works in all 
the houses pumps, F F, which are connected with the bottom 
caisson, B. In applying this dock for lifting a vessel, a number 
of the sections are brought together and secured to one another 
by tie beams; and sluice valves being opened to admit water 
into the caisson, B, the dock begins to sink. The gearing con- 


nected with the air tanks is then put to work, so as to allow the 
tanks to remain at the surface of the water while the dock 
sinks to the desired depth, at which it is then held suspended by 
the air-tanks. The sluice cocks are then shut, and the vessel is 
drawn into the dock and secured in a central position by “* breast 
shores.” The pumps are then all put to work to raise the dock 
until the oan takes the keel blocks, when the bilge blocks are 
hauled in to support her, and the pumping is continued, causing 
the dock to rise, lifting the vessel with it. In the act of rising 
the whole is in a state of unstable equilibrium, and would be 
liable to turn over were it not for the air-tanks, which by means 
of the gearing are still kept at the water level. By this ar- 
rangement, if the dock endeavour to heel over, it is at once 
restrained by the air-tanks, as it cannot change its perpendicular 
position without drawing one cf them partially into the water, 
and raising the opposite one an equal amount out of the water. 
Thus, if due precautions as to bulkheads be taken in the con- 
struction of the dock, to prevent an excessive force from being 
applied to turn the dock over, the side air-tanks are sufficient, 
not merely for determining the point to which the dock shall 
sink, but also for giving it stability both in rising and in sinking. 
These sectional docks have been connected with a system of 
railway, so that a vessel might be run off the dock on to the 
rails and be repaired there, while the dock was used to lift 
another vessel. 

The Balance Dock or Box Dock, introduced in the United 
States in 1839, is shown in Fig. 18, and consists essentially of 
a pontoon bottom with two side walls. ‘The pontoon possesses 
sufficient displacement to carry the whole weight of the dock 
and of any ordinary vessel that has to be raised. The side 
walls are hollow and of considerable width, serving the same 
purpose as the air-tanks in the sectional dock, namely, to pre- 
vent the dock from sinking too far and to preserve its stability 
in rising and sinking. Vortholes are made in these walls to 
assist ventilation, and the walls afford the means of shoring up 
the ship by breast shores as in a stone dock; on the top are the 
engine-house and pumps and the working platform. For lifting 
the heaviest vessel that could be taken inside the dock, gates 
have been fitted at the ends of the dock, so that it might float 
with the surface of the pontoon below the water and thus acquire 
an additional amount of buoyant power according to the depth 
ot immersion. 

Several balance docks have been constructed in America, 
which the writer believes have all been built of wood. The 
dock at Havannah was built at New Orleans in 1858, and was 
towed out without accident to Havannah. It is 300 ft. long by 
79 ft. broad, and the hollow floor is 9 ft. 6 in. deep, and it can 
lift a vessel of 20 ft. draught. It is provided with one steam- 
engine, having a cylinder 12in. diameter and 30 in. stroke, 
working with 60 lb. steam, and driving seven pumps with 
barrels 24 in. diameter and 30 in. stroke, making about 14 double 
strokes per minute. Being constructed of wood, with a solid 
thickness of 2 ft. 6in. of timber in the flooring, the floating 
power of this dock is so great, that for sinking it not only has 
all the available space to be filled with water, but 500 tons 
of ballast have to be added. The total cost of this dock was 
100,0002. 

In 1859 the writer, in conjunction with Messrs. Miers and 
Maylor, of Rio de Janeiro, designed for the Brazilian Government 
a plan of ship lift which combined the principles of the American 
hydraulic dock and of the floating dock. ‘This is shown in 
Fig. 19, and consisted of two parallel floating pontoons, A A, 
carrying between them a framing, B, on which the ship was to 
be lifted by chains, C, pulleys, D, traction bars, E, and by 
hydraulic presses, I, precisely as in the American arrangement. 
‘Two presses, however, were here applied to each traction bar, 
one at the further end and one half way, whereby the strains on 
the traction bars, and therefore their requisite sectional area, 
were diminished ; and the presses were so arranged that they 
made the lift in two strokes of half the length. he pontoons 
were arranged to separate into parts when required for shorter 
vessels at different places ; but when these parts were used com- 
bined together for the largest ships, means were provided to 
ensure preserving the full strength of the pontoons as girders. 

In considering the essential principles of a good floating dock, 
and the defects most important to be guarded against, the first 
and principal requirement appears to the writer to be that the 
ship should be supported on as rigid a bottom as when on a 
building slip or in a stone dry dock. ‘lhis condition, however, 
is not universally recognised, and, on the contrary, it is urged 
that, if a vessel has assumed a certain distorted form in the 
water, this form ought to be retained when out of the water for 
purposes of repair ; and it is alleged that this can ke accomplished 
by giving the ship an elastic bearing, such as that afforded by 
the separate portions of the sectional dock, or by the somewhat 
yielding saucer of the Thames graving-dock. ‘The employment 
of an elastic bearing appears to the writer, however, to be errone- 
ous, because it is based on the assumption, either that the ship 
having already gone out of shape to a certain extent will not 
yield further, or that all the parts of a vessel are of equal weight 
per foot run, so that the elastic bearing will yield to an equal 
extent at all parts throughout the entire length of the vessel, 
which is evidently contrary to fact. 

The other requirements of a floating dock are stability, venti- 
lation, facility tor repair of the dock itself, and a minimam 
expenditure of power and time in lifting the dock. The materials 
employed should also be arranged in such a manner as to obtain 
a maximum of strength from a minimum of material; and the 
design should be one admitting of many repetitions of a few 
forms, so as to allow of the work being done to a few standard 
templates, avoiding, as far as possible, any necessity for welding 
heats and smith’s work. 

As regards the question of stability; the difficulty is experi- 
enced not when the dock is raised with the surface of its floor 
fairly above the water, but during the time that it is in the act 
of raising or lowering a vessel. ‘Ihe stability of the dock when 
raised is great, as illustrated by Fig. 20, where A represents the 
centre of gravity of the dock with the vessel, B the centre of 
buoyancy when the dock is not heeled over, and U the new centre 
of buoyancy when the dock is heeled over. It will be seen that 
the new centre, C, is far outside the perpendicular form, A, and 
that there is therefore astrong tendency for the dock to right 
itself. But when the dock lias been sunk so that the bottom is 





entirely below the water line, then some contrivance must be 
resorted to not merely for keeping it from sinking to the bottom 
of the sea, but also for keeping it from turning over. 

When the vessel in the dock is equally loaded on each side of 
its centre line, and is placed on the keel blocks perfectly in the 
centre of the dock, then during the raising of the dock the whole 
is free from any tendency to turn over to one side more than the 
other, but at the same time is manifestly in a state of unstable 
equilibrium. Now, if the dock heel over a little under any 
influence, such as the wind, the causes which would increase its 
inclination and turn it over are, first, the fact of the centre of 
gravity of the ship and dock being no longer over the centre of 
support; and secondly and largely, the fact that the water re- 
maining not yet pumped out alters its position in the dock, and 
thereby seriously affects the stability, unless proper arrangements 
be made for preventing such an occurrence. Insome docks that 
have been constructed due attention appears not to have been 
paid to this point, and the writer believes it is principally from 
this cause that failures have occurred of floating docks. 

If a floating dock made without any longitudinal water-tight 
bulkheads, as in Fig. 21, were half full of water, and were to be 
heeled over sideways so that the surface of the water should ex- 
tend as a diagonal from corner to corner, the result would be to 
shift the centre of gravity of the water to A, one-third the 
width of the dock from the lower side, or one-sixth from the 
middle. But if the dock have one longitudinal water-tight 
bulkhead along the centre, as in Fig. 22, tien the same amount 
of heeling over will cause the surface of the water to assume 
the shape shown iu each compartment, which may be looked on 
as being divided into two equal parts, a parallelocram and 
a triangle. ‘The centre of gravity of the two parallelograms, 
BC DE will, of course, be the same as before the dock was 
heeled over, while the centres of the triangles being one-sixth 
of the total width from their lower ends, the common centre of 
gravity of the two will be at one-twelfth of the width from the 
centre of the dock, or only half the distance of the centre of 
gravity in the former case; but as the contents of the two 
triangles taken together are equal to only half the triangle in 
the former case, the effeetive moment tending to turn the dock 
over is only one-fourth of that which it was without a bulkhead. 
Similarly if three bulkheads were put in, so as to divide the 
dock into four compartments, the effect of the water in turning 
the dock over would be reduced to j,th of what it was when 
there was no bulkhead; and generally, the tendency of the 
water to turn the dock over wheu it is at all inclined diminishes 
in the ratio of the squares of the number of chambers into which 
the dock is divided. 

The foregoing principles were kept in view by the writer on 
the occasion of having to design a floating dock for the Danish 
Island of St, Thomas, in the West Indies, Tuis dock has been 
prepared in England, and is now in course of erection at St. 

Lhomas; and it is shown in Figs. 23 and 24.* The leading 
particulars are as follows: length, 300 ft.; external width, 
100 tt.; clear width between the side girders, 72 ft.; depth of 
bottom, 9 ft. 9in.; extreme height, 42 ft. 3in.; it can take in 
and lift, leaving an adequate ainount of free board, a vessel 
drawing 24 ft. of water and not exceeding 4000 tons of actual 
weight, not tonnage, The weight of the dock, with machinery 
and all complete, is about 3400 tons. 

AA are the main girders, and B B B the separate water-tight 
pontoons, six in number, forming the bottom of the dock. 
These have ‘set downs” at the ends, where they receive the 
bottoms of the main side girders; and as any oue pontoon may 
have either to support the girders or to be partially supported 
by them, the connexion has been made by means of very strong 
attachments rivetted to the pontoons and having shanks ex- 
tending down to the very bottom of them. Cross plates are 
placed over the diagonals of the main girders, near the junction 
of the diagonals with the uprights; and on these plates bear 
strong cotters, so that it one of the pontoons were quite full of 
water it could be lifted by the others without the least injary. 
The attachment of the pontoons to the girders is one which can 
at any time be readily undone, so that any pontoon can be de- 
tached and floated away, and then taken up on the remaining 
pontoons for examination and repair. 

‘The ship is supported in the usual way upon the keel blocks, 
CC, which are provided with folding wedges. These blocks are 
secured to the upper decks of the pontoons immediately over 
the longitudinal bulkhead, D, which extends along the centre 
line of the dock in each pontoon, In this way a portion of the 
weight ot the ship is transmitted directly to the bottom plates, 
say over the area EF. Another portion of the weight is trans- 
mitted by the two sloping ties, I 1, of the athwartstip trusses to 
the water-tight bulkheads, J J, and by these to the bottom 
plates, which take off a further portion represented by the 
spaces FG, A further portion is transmitted through the ties, 
K K, to the uprights, L L, and thence to the bottom at G H, and 
so on to the end. ‘Lhere are nineteen of the athwartship trusses 
above described, placed side by side in each pontoon; and at 
the point M is provided a system of fore-and-aft trussing, 
whereby the whole of these athwartship trusses are connected 
with the fastenings by which tue pontoons are hung up to the 
main girders. In this way the weight of that part of the ship 
which bears on any pontoon is upheld either entirely by that 
pontoon alone, or by transmission of the surplus tnrough the 
main girders to some more lightly loaded pontoon; and in order 
to enable any lightly loaded pontoon to receive the load brought 
upon it by the girders, each pontoon is provided with a reverse 
set of viagonals in the athwartship trusses, which transmit the 
weight from the sides towards the centre. 

‘Lhe bilges of the ship are supported by the hinged bilge- 
shores, N N, which are provided with sott wood caps aud wedges 
to take the immediate bearing against the ship, and are upheld 
by pauls of two different lengths, so that when the range of the 
shorter pauls is passed the longer pauls come into play. Tuese 
pauls take into rack plates, which are supported on transverse 
timbers, ‘The pressure produced by the bilge-shores is trans- 





* We gave a full and illustrated account of this dock in the 
first volume of ENGINEERING (vide page 231), and we republish the 
engravings on the next page, as although they are not furnished 
with reference letters, they will render the description of the dock, 





contained in Mr. Bramwell’s paper, more readily understood, 
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mitted mainly to the longitudinal water-tight bulkheads, J, in 
the pontoons. This — of bilge-shores was proposed by 
Messrs. Miers and Maylor in the Brazilian hydraulic dock before 
referred to. 

When the dock is fully up with the ship on it, the pressure 
from the water is comparatively trifling, being not more than 
about 9 ft. head of water against the bottom plates; but when 
the dock, after being sunk to its full depth, and having received 
the ship, is in the act of beginning to rise by the water being 
aren out, then the pressure of the external water upon the 

ttom plates of the sunken portion is about 28 ft. head of water 
or about 141b. per square inch or 4-5ths ton per square foot. 
In order to economise material the writer determined on resist- 
ing this pressure, not by means of “ frames,” as in a ship, 
because for so large an extent of surface their weight would 
have been excessive; but by means of a system of inverted 
queen trusses, O O. As regards the vertical plates, these 
trusses are in most cases complete; but as regards the top and 
bottom plates and a few of the verticals, advantage is taken of 
the various diagonals of the main trusses to form portions of 
these minor trusses, so far as they extend. This arrangement 
does not require one piece of metal to fulfil two duties at a time, 
inasmuch as when the main trusses are fully loaded, by the 
dock being fully raised and carrying the whole weight of the 
vessel, the pressure produced by the water is then but slight, and 
therefore the small trusses come upon the main trusses for only an 
inconsiderable amount of assistance; whilst when the dock is 
sunk and the full strain comes upon the small trusses by the 
pressure of the water, the main trusses are not then required to 
exert any resistance in respect of the vessel, which at that time 
is borne by the water. 

The bottom members of each of the main girders are formed 
not only to resist extension, but are provided with sufficient 
lateral stiffness for resisting compression, by being composed of 
two purallel double girders, connected at the bottom by horizontal 
struts and diagonal ties. The top member of each mam girder 
is composed of two small girders, P P, similar to those of the 
bottom member, but united at their lower edges by a floor, R, 
forming a trough section. This trough has its sides and bottom 
made water-tight, and is covered with a wooden deck carried 
on iron deck beams, and within it are the various shafts and 
gearing for the working of thedock. The diagonals of the main 

irders are formed each of two plates, connected by stretchers, 

Its, and lattice bracing. The uprights of the girders are made 
of open lattice columns, with strong angle-irons at the corners ; 
and to these angle-irons are riveted plates and other angle-irons, 





which act as guides for the floats. From each of the uprights 
and from the junction of the diagonals extend the main altar 
frames, SS, to the top of the pontuons; and between each pair 
of these main trames are intermediate lighter altar frames. The 
feet of all the altar frames are secured tothe pontoons by being 
placed within angle-iron wedging pieces, and by being bolted to 
the pontoons, This arrangement is adopted to admit of any 
pontoon being disconnected fro n its altar frames when that pon- 
toon requires to be docked for repair. The upper slopes of the 
altar frames are provided with steps, which receive the w 
blocking for the purpose of applying shores to the ship when 
necessary, and also to afford support for the gangway boards 
which extend from altar to altar. The spaces between these 
boards are left open, so as not to interfere with the ventilation. 

There are in ail twelve floats, T T, one to each of the bays of 
the main girder; each float is 46 ft. 9 in. long, 11 ft. 3 in. wide, 
and 5 ft. deep. A longitudina] central web extends from end to 
end of each float, worked out in three places to form boxes for 
receiving the tubes of the nuts in which work the regulating 
screws, UU. The floats are made with angle-iron frames placed 
at frequent intervals, and every second frame has diagonal ties, 
which transmit the upward strain to the central web, and thence 
tothescrews. Immediately opposite each screw there is a trans- 
verse truss, having double diagonals, to take the weight of the 
float when lifted for repairs at any time while the dock is above 
water. The exterior of the dock is protected by wooden waling 
pieces and fenders. 

It was the original intention to deck over the pontoons with a 
wooden deck laid with $ in. spaces upon beams placed on the 
tops of the pontoons; but fears were eutestained that during 
the repairs of iron steamers this deck might be set on fire. The 
wood deck was therefore abandoned, and a Portland cement deck 
3 in. thick was decided on; but experience has shown that this 
is not necessary, and that a coating of cement and tar } in. 
thick is all that is required for protecting the tops of the pon- 
toons. Portland cement, however, has been used in the interior 
of the pontoons, to fill up all confined places where decay might 
arise. 

The deck on the top of the main girders of the dock is widened 
by brackets for a length of 100ft. at the centre, and on this 
part are erected the engine-houses, QQ, with workshops at the 
ends. Each engine-house contains a boiler of locomotive con- 
struction, having a firegrate 3ft. 4in. square, and a barrel 
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iron well is also provided to each engine-house, which hangs 
down between the central uprights of the main girders, and con- 
tains a feed-pump to draw water from the sea whenever re- 
quired. Each boiler supplies steam to a pair of inverted direct- 
acting engines, having cyiinders of 10 in. diameter by 15 in 
stroke, working the pumps through the line shafts, V V, which 
extend alcng each side of the dock. The _ are placed 
inside the uprights of the main girders, in the spaces between 
the ends of the floats, At the centre upright there are two 
pumps, one of which pumps out the pontoon to the left, and the 
other that to the right. In each of the next two uprights on 
either side there is one pump connected respectively with the 
second pontoon and the third or end pontoon. The pumps are 
17 in. bore, and the stroke can be varied from J2 in. to 24 in. by 
altering the position of the crank-pin in the disc driving each 
pump. The linings, buckets, and suction-valve seats are of gun 
metal, and there are doors by which the valves and buckets can 
be examined or removed when the dock is raised; means are 
also provided for drawing up the bucket and valve when the 
dock is sunk, or for sending down another valve on the top of 
the first without removing it; or the lateral outlets through 
which the pumps discharge can be closed, and the bucket 
being withdrawn a workman can descend to the suction-valve 
itself. Each pump is provided with a pipe between the clack 
and the bucket, by which air can be admitted, so as to stop or 
check the action of any one pump out of each set of three, the 
admission of the air being governed by acock. A float in each 
end of every pontoon indicates the quantity of water in the pon- 
toon; and the tubes through which the float-rods pass up serve 
as air-tubes to the pontoons. 

Two small direct-acting inverted engines are also placed in 
each engine-house, fitted with link motions, and driving, by 
gearing, the shafts, X X, which extend right and left along the 
top of the dock to work the regulating-screws, of which there 
are three to each float. These screws are 6 in. diameter and 
ltin. pitch; their bottom ends are formed with collars like the 
thrust-bearings of a propeller-shaft, and are cased with gun 
metal, and they are supported in steps fitted with bearing sur- 
faces made of discs of lignum vite. The screws work in cast- 
iron nuts, which are contained in deep cast-iron tubes fixed to 
the floats. The spaces in the tubes above and below tie nuts 
are filled up solid with tailow. As the screws make only 200 
revolutions during the whole ascent or descent of the dock, the 


3 ft. 6 in. diameter, and 7 ft. 6 in. long, containing 110 tubes 2in. | speed of the engines has to be greatly reduced by the gearing; 
diameter. The boilers are fed by injectors with fresh water | it can, however, be varied at pleasure, so as to allow for greater 


carried in tanks made in the top of the girders. A wrought- 


rapidity in the descent than in rising. 
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On each side of the dock a screw-cock inlet-valve is provided 
on every pontoon, to admit the water for sinking the dock. 
These valves are worked in four separate sets of three each by 
hand-wheels in the engine-houses, gearing with the shafts, 
Y Y, extending along the top of thedock. In each engine-house 
there are two tell-tales to show the fore-and-aft and the 
athwartship level of the dock; each conists of an index magni- 
fying by means of gearing the angular movement of the pendulum. 
ay eer extend from one engine-house to the other, and 
also from each engine-house to the bridge at the end of the 
dock, from which the orders are given; this bridge is closed ex- 
cept when the very longest ships are taken in. 

The mooring of the dock is made from a single mooring-anchor 

laced to windward, to which is secured a chain of 35 fathoms 
length, made of flat links of the form employed in suspension 
bridges, with the eyes rolled in the solid. To this chain are 
attached two smaller chains, each 35 fathoms long, which are 
made fast. to the mooring-rings on the head or windward end of 
the dock. At the stern end there are two small mooring-chains, 
led away at anangle to two mooring-anchors; these chains pass 
over rollers up to capstans at the top of the side-girders, by 
which they can be hauled in as required. There is a one-ton 
crane on each of the four quarters of the dock, for raising or 
lowering material, &c. 

From the foregoing description it will be seen that, for the 
purposes of working, the dock may be considered as divided 
into four independent sections; for in each of the two engine- 
houses the engineer has the power of working independently 
the set of three pumps on the right and the set on the left; 
and the same with regard to the floats and the inlet valves. 
In order to lower the dock for receiving a ship, the inlet valves 
are all opened to admit the water into the ends of the pontoons 
as far as the water-tight bulkheads, J J; the central portion 
never requires to be filled, inasmuch as the whole buoyancy of 
the dock can be overcome by the admission of water into the 
side compartments. While the deck is sinking, the screw 
engines are put to work at such a speed as to keep the floats, T, 
always one half immersed in the water. When the dock issunk 
to the required depth, the inlet valves are shut, and the ship, 
which has been movred close to the dock moorings, and there- 
fore directly to the windward of the dock, is hauled in over the 
keel blocks and adjusted by means of breast tackles and shores. 
The pumping engines are then put to work, and the dock is 
raised until the keel blocks just take, their bearing against the 
vessel; and the bilge-shores being hauled taut so as to secure 
the vessel thoroughly, the pumping is resumed, and the screw 
engines are put to work at their siow speed, so that as the dock 
rises the floats are still maintained just about half immersed. 

In a properly constructed dock it is difficult to see what in- 
fluence could force the dock out of level under any circum- 
stances; but supposing it were ever found that, in the raising 
of the dock now described, one corner was becoming low and the 
opposite corner high, this would immediately be corrected by 
altering the working of the screw engines, so as to depress the 
three floats at the low corner, and elevate those at the high 
corner. This alone would always be sufficient to adjust the 
dock, without interfering with the pumping, which might go on 
continuously ; but there is in addition the power of throwing 
any three of the pumps out of gear while keeping the others at 
work, and the screw cocks of the high corner might even be 
opened to let the water in again, if this were desirable in an 
extreme case. 

In designing the construction of floating dock that has now 
been described, the object of the writer was to supersede the 
objections that appear to him to attach to the Morton slip and 
other ship lifts, and also to the two principal of the previous 
ficating docks, namely, the balance dock, shown in Fig. 18, and 
the sectional dock, shown in Fig. 16. The reason for discarding 
the use of slips and lifts was that they are dependent on the 
earth for their support. This objection, however, did not apply 
to the sectional or the balance dock, both of which, like the 
St. Thomas's dock, have the important advantage of being 
wholly independent of the land, and are therefore capable of use 
in any place where there is sufficient shelter and depth of water, 
combined with the means of mooring ‘The grave objection in 
the writer’s opinion to the sectional dock is its entire want of 
rigidity. Although this does not apply to the balance dock, yet 
this dock also involves objections which the writer believes to be 
of importance. One is that, as ordinarily built in one entire 
structure, the balance dock requires either an excavation into 
which water can be admitted to float the dock after its comple- 
tion, or else the construction of very large and expensive launch- 
ing ways. Moreover, the rigidity and also the stability are 
obtained by the use of complete side walls, which have a large 
displacement when the dock is sunk. As far as the question of 
rigidity is concerned, the writer believes that these side walls 
involve the use of more iron than is required in an open girder 
to obtain the same strength; while they absolutely preclude 
efficient ventilation of the sides of the ship, and present a large 
extent of surface for reflecting the heat of the sun and for the 
wind to act upon. The engine power for pumping out the 
water is also increased as compared with open sides by the 
greater displacement of the solid sides when sunk, which involves 
a corresponding increase in the quantity of water to be taken in 
and subsequently pumped out. 

In the St. Thomas’s dock, although the lower part is composed 
of six separate pontoons, for facility both of original construction 
and of subsequent examination and repair, the objection applying 
to the sectional dock is got over by the use of the strong side 
girders. These are provided with a double set of diagonals, and 
have their top and bottom members made of such strength as to 
be capable of resisting a strain tending to depress either the 
middle or the ends. ‘Thus, supposing the dock is in the act of 
raising a paddle-wheel steamer, which has a large portion of its 
weight accumulated in the centre, and only a small portion at 
the ends, the girders will transmit the surplus floating power of 
the end pontoons to the assistance of the heavily loaded central 
pontoons; and in the event of two small but heavy vessels being 
taken on at the ends of the dock, the girders will convey the 
extra flotation of the central pontoons to those at the extremities 
of the dock. 

As regards the important question of stability and the means 
of controlling it, it is to be observed that even with the balance 





dock shown in Fig. 18 there is nothing to fear so long as the 
upper surface of the bottom is fairly above the water, because 
on any attempt at heeling over, the rectangular bottom produces 
a change in the position of the centre of ye aged so rapid com- 
pared with any slight inclination of the dock, that the tendency 
to right itself is very strong indeed. Moreover, at that time the 
dock is pumped dry, and the danger arising from shifting the 
centre of gravity of the internal water is atan end. In Fig. 25, 
taking A B as the water line, tiie balance dock is shown fully 
raised and heeled over, and the power of restoring an upright 
position to the dock under these circumstances has already been 
fully investigated in reference to Fig. 20. But when the dock, 
while in the act of being raised or lowered, has its floor wholly 
immersed, as shown by the water line, C D, then the tendency 
to restore equilibrium is not so great, as the effect of the whole 
triangle, EF G, is diminished by that of the interior figure, 
HIKL. Moreover, there is at this time within the dock a large 
amount of water, the centre of gravity of which is, of course, 
shifted by the heeling over; and the effect of this is most serious, 
unless a sufficient number of bulkheads be provided to subdivide 
it into small sections. From whatever cause however the 
stability of a balance dock may have been disturbed, it is clear 
that the effect of its sides to restore equilibrium can be increased 
only in proportion to the amount of heeling over, and can never 
be caused to exert any effect in excess of this. If, therefore, a 
balance dock has once heeled over, it cannot be righted by its 
sides, so long as the force which caused the heeling over is con- 
tinued. . 

With the {side floats, however, in the St. Thomas’s dock the 
case is different, as the position of the floats in reference to the 
dock can be controlled as desired; and therefore, in the case of 
any heeling over, an extra immersion can immediately be given 
to the floats on the low side, while those on the high side can at 
the same time be raised more out of the water. By this means, 
when the heeling over is only slight and therefore the tendency 
to heel over further is also slight, the floats can be made tu 
exert as great a counteracting power as the walls of the balance 
dock would have when the heeling over was great and there- 
fore the tendency to go further also proportionately increased. 

Another important reason for preferring the open sides of the 
St. Thomas’s dock to the close sides of the balance dock was 
the saving of time in pumping for raising the dock. Supposing 
that the St. Thomas’s dock had been made with close sides, 
these would have had each a sectional area of 14 ft. wide by 28 ft. 
deep when fully immerseo, which with 300 ft. length would 
give 210.000 cubic feet total displacement for the two sides. 
The section of the bottom is equal to 900 square feet, which with 
300 ft. length gives 270,000 cubic feet, or 7700 tons ; but as the 
dock, with all its machinery complete, weighs 3400 tons, only 
4300 tons of water have to run in, equal to 150,500 cubic feet. 
Hence the close sides would have added ?4ths to the amount of 
water to be pumped out; so that the time required for pump- 
ing out the dock if the box sides had been used would have been 
in the ratio of 36 to 15, or 12 to 5, as compared with the open 
sides. 

In respect, therefore, to the three questions of ventilation, 
stability , and economy of pumping, the writer trusts that he his 
shown satisfactory reasons for preferring the open lattice girder 
with movable floats to the close box side-walls of a balance dock. 








ON MECHANICAL PUDDLING.* 
By Mr. W1Lt1AM MENELAUS, of the Dowlais Iron Works. 


Durie the last few years various attempts have been made to 
apply machinery to the purpose of puddling iron, by adapting it to 
the ordinary puddling furnaces, where it is made to do the heaviest 
portion of the work, but leaving the workman to exercise his 
skill in guiding the tools, and in working and finishing the heat 
much as in the old way. Special machinery for this purpose 
was invented and first used, the writer believes, in France; and 
a great deal of ingenuity has been expended upon the subject, 
both in France and Eng'and. In England, although the ma- 
chines were somewhat simplified, and rendered as pertect as 
machinery of the kind can well be made, they have not met with 
much favour, and very few are now at work. ‘hese machines 
have not received the attention and encouragement which in the 
writer’s opinion they deserve. 

Other attempts have been made to dispense with manual 
labour altogether in puddling, by giving motion to the furnace 
itself, in order to produce the necessary agitation in the metul, 
and so render the use of tools nearly or altogether unnecessary. 
One plan is to impart a rocking motion to the furnace; and in 
another the bed of the furnace is made to revolve on a vertical 
axis, or an axis slightly inclined from the vertical. Another 

lan was that of Messrs. Walker and Warren, for making the 
urnace in the form of a cylinder, which was to be lined to the 
proper shape, and made to revolve on friction wheels with the 
axis horizontal or nearly so. No experiments on a practical 
scale, however, were made in connexion with the origination of 
this idea, as far as the writer is aware; but it was subsequently 
taken up by Mr. Tooth, who made a long series of experiments 
on puddling in cylindrical vessels, and appears to have been the 
first to succeed in producing puddled balls without the inter- 
vention of manual Jabour. For more than twenty years the 
writer's attention has been directed to the question of mecha- 
nical puddling; and he has watched caretully every attempt 
which has been made to improve the system of puddling, either 
by lessening the labour of the workman or by endeavouring to 
dispense with manual labour altogether. 

Some years since the writer commenced a series of experi- 
ments on mechanical puddling, taking the above idea of the 
horizontal cylindrical vessel as the one most likely to fulfil all 
the conditions which he held to be essential ; and the purpose of 
this paper is to detail the amount of success achieved, and inore 
particularly the many grave difficulties that have been met 
with, some of which have not yet been overcoine. 

Having arrived at the conclusion that the horizontal vessel 
was the best, the next step was to adopt the best fourm. In 
designing the experimental vessel, the writer took as a guide 
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the internal area of a common puddling furnace at the bridge 
and flue, and made a vessel which when lined should have open- 
ings at the ends about equal in area to those of the common 
puddling furnaces. The middle diameter and length of the 
vessel were such that a heat of 5 or 6 cwts. could be worked 
without boiling over. A form of vessel was thus arrived at as 
shown in Fig. 6, drawn to a scale of one-third full size, where the 
shape of the experimental vessel is indicated by the dotted lines. 

The notion of bringing out the heat in several balls was dis- 
carded, because with the form of vessel adopted it would have 
been next to impossible to do this; and for rail-making, which 
is the principal trade at Dowlais, a large ball, say of 6 cwt., is a 
positive advantage. Thi size of the bridge end of the vessel is 
Just sufficient to allow a ball of 6 cwts. to pass through, and the 
vessel is adapted to work a sufficient quantity of iron to pro- 
duce a baJl of about this weight, as suown by the red dotted 
lines in Fig. 6. A specimen of the ball is exhibited to the 
meeting. Each end of the experimental vessel was made sym- 
metrical in shape, as shown by the dotted lines. 

The vessel is made of 3 in. boiler plates, with covering strips 
over the joints. Its entire length is 8 ft. 2 in., and the greatest 
diameter is 5 ft. 9in.; the diameter of the shell at the flue end 
is 2 ft. 4in., and at the bridge end 2 ft. 10in. The vessel is 
divided vertically into two haives, which are joiped by strong 
angle-irons. On the bridge end of the vessel is shrunk a strong 
wrought-iron hoop, 6 in. wide by 2 in. thick; and upon the flue 
end another wrought-iron hoop is fixed, of the section shown; 
to this hoop is bolted the spur-wheel whereby the vessel is 
driven, which is put on in two pieces and fastened by bolts, as 
shown in the drawing. ‘Ihe hvops at the ends aad the edges of 
the middle angle-irons are turned up true in the lathe. The 
vessels are all made to a gauge, so that any vessel will work in 
any set of bearings. Two trunnions, coloured red, are fixed to 
each vessel for the purpose of lifting it out of its bearings, and 
also for tipping it ; these trunnions are firmly rivetted to one of the 
middle angle-irons, and are fixed as nearly as possible in the 
centre of gravity of the vessel when lined. 

After completing a series of experiments with a single vessel, 
a forge containing eight working vessels of slightly modified 
forin was designed, as shown in Fig. 5, one half of which was 
erected, with the charging and tipping arrangements, a steam 
hammer for working the balls, and a sceam crane for lifting the 
vessels. With these four vessels a large quantity of iron has 
been made, and a great number of experiments tried. 

Fig. 2 shows a side and end view of the vessel in position for 
receiving its charge. Although cold iron may be charged into 
the vessel and melted in it in the ordinary way, arrangements 
were made for running it in hot from a blast furnace, to save 
time in melting. C, Fig. 2, is a strong wrought-iron loop sus- 
pended from a steam crane, and hitched to the trunnions of the 
vessel, as shown; the ends of this loop drop into sockets in the 
strong cast-iron frame which supports the vessel while it is 
being charged. After the charge is run in by the spout at B, 
the vessel is lifted by the crane and placed in its proper bearings, 
where it is immediately thrown into gear, and the eperation of 
puddling commences 

Fig. 3 shows the vessel in the position for tipping. When the 
heat is finished, the vessel is lifted by the crane trom its bearings, 
aud placed in a cust-iron frame, the ends of the loop passing 
through holes in the side brackets to keep the vessel in position. 
A clutch, A, is then thrown into gear with the trunnion by the 
lever, B, aud by turning the spindle, C, with a common winch 
handle, the vessel may be turned with ease in any direction. 
The cinder is first discharged from the small end. For dis- 
charging the ball the bridge end of the vessel is turned down, 
aud the ball drops out upon a carriage, ready to be taken to the 
hammer. The vessel is then brought back to a horizontal posi- 
tion, and lifted by the crane into the charging-frame previously 
described, whence it is again taken when filled to the driving 
gear for puddling. 

Fig. 4 shows a plan of the driving machinery and the position 
of the vessels when at work. The vessels are arranged in pairs, 
each wt being worked by a small 8 in. cylinder engine, H. ‘The 
vessel, A, is shown on its bearings, while its fellow is removed 
so as to show more clearly the framework and friction-wheels 
upon which it rests when at work. D is the firegrate, of the 
same dimensions as the grate of an ordinary puddling furnace. 
E is the flue, communicating, by an underground culvert, with 
a chimney common to four vessels. The fluebox is titted with 
a door like a common puddling furnace door, and a dumper, as 
shown at E. Rings ot angle-iron are bolted to the throats ot 
the grate and Aueboxes, as shown in Fig. 6; these rings are 
concentric with the hoops on the ends of the vessel, and a space 
of 2 or 3 in. is left between the hoops and the angle-iron rings. 
These spaces are closed by a telescope joint by thin bands, F F, 
sliding upon the angle-iron rings; and the bands may either be 
made to close the joints entirely, or may be left open for the 
admission of air at the bridge end, as much as the workman 
considers necessary during the process of puddling. When the 
vessel is lifted out of its bearings the bands are slid back, so as 
to allow a few inches of clearance between the vessel and the 
fixed grate and flueboxes. 

The vessels are driven by spur gearing, and either vessel may 
be disengaged independently of the other, by sliding its driving 
pinion out of gear. When at work each vessel rests upon fric- 
tion wueels, G G, of large diameter, as shown in Figs. 6 and 7. 
At tue flue end these wheels fit into a groove in the end bearing 
of the vessel, so as to prevent end motion. 

Fig. 5 shows the general arrangement of the forge as designed, 
one-half of which was erected at the Dowlais works. P is the 
blast furnace for supplying the puddling vessels, A A, which 
are arranged in pairs round the steam crane, L. I is the 
position of the vessels when being filled, K when they are being 
emptied. N is the steam hammer for reducing the balls to 
square blooms, M M are small cranes for lifting the vessels 
when they are being lined. The circular arcangement of the 
puddling vessels round a central crane has been chosen by the 
writer as the one best suited to the situation; but they may be 
arranged in lines, or in any other manner which may be deemed 
most convenient for working and handling them. 

The chief difficulty in puddling in revolving vessels is to get 
a living which will withstand the chemical activn of the melted 
metal and ciuder, aud the mechauical action of the iron from 
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the time it comes to nature until it is balled up. The success- 
ful use of “ ganister” for lining the Bessemer converting vessels 
led the writer to try this substance, and the vessels were in the 
first place lined with ganister rammed in in the same way as in 
the Bessemer converters. The linings of ganister stood on the 
whole very fairly, but the iron produced was cold-short; and 
although various devices were used to get over this grave 
defect, they have not been entirely successful. Various linings 
have been tried, indeed almost every likely substance, and some 
of them in various forms. One of the inmost successful was 
what is known as “titanic ore” from Egersund in Norway, 
introduced to the writer's notice by Mr. Riley. This substance 
was used in solid blocks in its natural condition, and also finely 

und, tempered, and rammed in the same way as the ganister 
my it stood very fairly, particularly in solid blocks, and 
the iron produced was of a better quality than with the ganister 
lining, being less cold-short, and also free from red-shortness 
when preperly treated in the furnaces. 

The titanic ore and the ganister were found on the whole the 
best of materials used for the lining of the puddling vessels, and 
they may be taken as types of the various substances tried. The 
linings were put in in various ways. Sometimes the material 
was used in its natural condition, as in the case of the titanic 
ore; and sometimes in was reduced to powder, tempered, and 
rammed round acore, and then carefully dried ia situ. In other 
cases the ground material was made into bricks of the proper 
size and form to fit the vessels, and these were burnt in the 
usual way, and set carefully in the vessel with cement, generally 
of the same inaterial. 

Some of the substances tried for lining, from which better 
results might have been expected, failed signally: in this class 
were “ bulldog” and “ puddling ore.” As soon as it was known 
that experiments were being made at Dowlais on a large scale, 
suggestions were sent to the writer from all quarters, mostly 
from England, but many from the continent of Europe, and 
some even from America. ‘Tne writer may fairly say that he 
gave every feasible suggestion a fair trial, when it was practicable 
to do so. A lining ot iron in imitation of the common puddling 
furnace was a favourite plan with many, and to test it the 
writer had a vessel lined with iron bars, placed on edge in the 
longitudinal direction and firmly secured to the vessel; the 
spaces between the bars were filled and rammed hard with one 
of the best lining materials, ‘The bars were for the purpose ot 
preventing the lining from being abraded by the action of the 
granular iron in the course of puddling, and it was hoped that 
the lining in its turn might prevent the iron from adhering to 
the edges of the bars. As was feared, however, the iron stuck 
fast to the bars wherever their edges were exposed, to such an 
extent that in one instance the whole heat adlered to the sides 
of the vessel. As far as the writer's experienve goes, it is next 
to impoesible to prevent the puddled iron from adhering to the 
clean surface of an iron lining, heated to the temperature 
necessary for puddling. 

It was observed that with the natural draught through the 
vessels the action produced on the charge by the oxygen of the 
air was not so marked and effective as in ordinary puddling 
furnaces; which was easily accounted for by the form of the 
vessels, the iron not being so directly exposed to the action of 
lo reme dy this defect, 





the air passing through the furnaces. 
blast was introduced at the firegrate end, and made to impinge 
upon the surface of the charge. This had a marked effect in 
improving the quality of the iron; it removed a great portion 
of the impurities, and as a consequence produced a cinder richer 
in iron and more closely approximating to that of the ordivary 
puddling furnaces. — 

Although the quality of the iron produced was not altogether 
satisfactory—and this is the great difficulty still to be solved— 
the quality was wonderfully uniform; there was no bad puddling 
in the ordinary sense, the iron being all perfectly and uniformly 
worked. 

The results here briefly stated were arrived at by a long 
series of experiments on mechanical puddling, made with great 
care, and ona scale sufficiently large and practical to render 
them thoroughly reliable; and the writer’s aim in the present 
puper has been to give a complete account of all that has been 
done at Dowlais in trying to cheapen and improve what is per- 
haps the most important process in the iron manufacture—a 
process that appears likely to held its ground in some form or 
other for very many years, inasmuch as it is the only method 
at present known by which on a jarge scale the great bulk of 
the pig iron made can be converted into malleable iron or steel 
Although by the Bessemer process certain qualities of pig iron 
made can be converted into a material which for nearly every 
purpose is greatly superior to malleable iron produced by pud- 
dling, this method untortunately adinits only of dealing with 
iron practically free from certain impurities that are common to 
the great bulk of the pig iron produced in almost every country ; 
and thus the application of this highly ingenious and beautiful 

ywrocess is limited, It seems not improbable indeed that the 
3essemer process, even yet in its infancy, may owe its full 
development to puddling; for it has already been practically 
demonstrated that steel of excellent quality can be made from 
common pig irou purified by the puddling process, and there- 
fore the expense of puddling seems to be the only obstacle in 
the way of its application for prep.ring common pig iron for 
the Bessemer converters. 

Looking at the subject of iron manufacture as a whole, there 
appears to be no commercial question at the present time of so 
much importance to the world at large as that of cheapening 
the mode of purifying crude iron. At present this is effected 
by such a combination of high skill and severe manual labour, 
as can only be purchased at great cost ; and this cost will doubt- 
less go on increasing, unless something is done to lighten 
materially the labour of the puddler, and so render his occupa- 
tion more endurable. In England it may be said that the ex- 
tension of the iron manufacture is limited by the supply of 
labour in this particular branch; and there are serious deubts 
whether under any circumstances the supply will keep pace 
with the demand. 


Pauuser Suor anp Boxter Carreipcres—About 500 
Palliser shot and 300,000 Boxer cartridges are now being turned 
out per day at Woolwich Arsenal. When the plant for the pro- 
duction of the Palliser shot is completed, it is expected that an 


iditional 100 or 150 per day will be cast and prepared for use. 
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INDIAN ENGINEER EXAMINATIONS. 

THE second week in July next has been fixed by the 
Secretary of State for India as the date when the next 
examination of candidates for appointments in the 
Public Works Department in India shall take place, 
and all intending candidates must forward their certi- 
ficates and testimonials to the India Office, for approval, 
before the 29th of the present month. 

In previous years, but little information regarding 
the service was vouchsafed to candidates prior to their 
appointment; but the papers issued regarding the 
forthcoming examination contain a certain amount of 
information, relative to salaries, promotion, leave of 
absence, &c., which will enable some idea to be formed 
of the advantages of the service. 

These examinations have now been held annually 
for the past eight years, and eighty-six engineers have 
obtained appointments in the Indian Government ser- 
vice during the same period, as the results of those ex- 
aminations, of whom some five or six have since re- 
signed the service, and six or seven have died. Seve- 
ral have also been at home on sick leave at one time or 
another; and thus, we should think, those younger 
members of our profession who contemplate future 
employment in India, and are really desirous of first 
obtaining every possible information regarding the 
service, and its prospects, ought not to find much 
difficulty in satisfying themselves as to its merits or 
otherwise. We have seen letters in some of the pub- 
lie papers which indulged in most unmeasured fone 
of it, and, again, we have heard the service well spoken 
of by others; so that we are unwilling to believe all 
the evil that has been published, although we are by 
no means blind to many of its disadvantages. In the 
first place, the pay on appointment is very much too 
small, and especially so when the high qualifications 
required of candidates is taken into consideration. 
Few qualified engineers would expect to earn less than 
2007. a year, even in their first appointment in this 
country, and how then can it be contended that such 
a salary is a suflicient remuneration for service in 
India, where living is notoriously more than twice as 
expensive as it is at home? in addition to which some 
consideration ought to be given to the disadvantages 
of climate, and uncertain prospects of speedy promo- 
tion. We maintain that it is unjust to place a young 
civil engineer on first entering the Public Works De- 
partment in a position subordinate to an officer of the 
Royal Engineers, whereby they not only are made to 
commence at little more than half the salary, but are 
delayed at least one year in the chances of promotion. 
We have referred to this subject on previous occasions, 
and now repeat it in the hopes that such a serious 
anomaly only requires to be pointed out to be at once 
corrected. 

So far as we have heard, the principal complaint 
against engineer appointments in India is on account 
of the low salary given at the commencement of service, 
and which is certainly not sufficient to enable a young 
man to keep himself; he must, therefore, either obtain 
some assistance from his friends, or run into debt. 
The obvious remedy to this state of things would be to 
appoint civil engineers at once to the grade of second- 
class assistant-engineers on their first going out to 
India, allowing them to draw the salary of that grade 
from the date of their arrival in India. This, we feel 


| convinced, would soon yield good fruit by attracting a 


more numerous and better trained set of men to com- 
pete for the appointments. 

The present. state of the Public Works Department 
in India, renders it, just now, rather a good time for 
entering the service. The department is confessedly 
undermanned, whilst the demands on the resources of 
the establishment are constantly increasing; and, as 
soon as the contemplated scheme for the extension of 
irrigation works is once fairly launched, and the works 
commenced, the want of an increased staff of engineers 
may become still more seriously felt; indeed, we 
should not be surprised if eventually a separate branch 
of the Public Works Department were formed ex- 
pressly for the purpose of constructing works of irri- 
gation. An inspector-general of irrigation works has 
already been appointed, and, as soon as everything is 
ready for the vigorous prosecution of works, that officer 
will undoubtedly require an executive staff of engi- 
neers. Assuming, then, that a considerable increase 
must shortly be made to the Indian Public Works 
Department, those who get on to the establishment 
before any such changes are effected may not unreason- 
ably expect to obtain a sudden step of promotion as a 
consequence of the increase. We must guard our 
readers against any supposition that the above remarks 
are in any way official, or that they are anything more 
than an expression of what we believe must shortly 
tuke place. If the present attempt to obtain twenty- 





five engineers, instead of ten only, as has heretofore 
been generally the number annually appointed, should 
fail, some other means will have to be adopted in order 
to recruit the ranks of the department. e will not, 
however, anticipate the failure of the forthcoming ex- 
amination to attract the required number of qualified 
candidates ; but we cannot ignore the fact that the 
numbers who have come up lately to the examinations 
have shown a considerable falling off since the year 
1863. 








Tue YorKsHIrRE Enorve Company.—At a meeting of the 
proprietors of the above company, held at their works at Sheffield 
yesterday week, it was stated by the chairman (Mr. Archibald 
Sturrock) that although the works had only been commenced in 
October, 1865, the workshops were already completed, and in 
full operation, with the exception of the boiler and tender shops, 
which, however, were nearly finished. The company has already 
turned out three locomotives for the Great Northern Railway, 
and orders are now on their books for a considerable number of 
engines for the East Indian, the Great Indian Peninsular, the 
Great Northern, and other companies. Several of the locomotives 
for the East Indian Company are almost ready for delivery, and 
it is expected that before the end of the year a considerable 
number of engines will be turnedout. The gasworks are in 
satisfactory operation, and the workshops have for some time 
been lighted with good gas supplied from them at a remune- 
rative price. The cottages, also, built by the company for the 
use of their workmen are all occupied, and the rental obtained 
for them is sufficient not only to provide for all repairs and de- 
preciation, but to pay 5 per cent. on the outlay incurred in their 
erection. Amongst other resolutions it was agreed at the 
meeting that Archibald Sturrock, Esq., and the Hon. W. G. 
Eden, the two retiring directors, should be re-elected ; that Mr. 
John Adamson and Mr. James Halliday be elected auditors . of 
the company for the ensuing year; that the sum of 25/. each be 
paid to the auditors for their services during the past year, and 
that, for the ensuing year, the sum of 50/. each be paid to the 
auditors, to include expenses. Also, that the sum of 5002. be 
paid to the directors for their attention to the interests of the 
company during the past year, and that the sum of 500J. be 
appropriated as remuneration to the directors for the ensuing 
year. 

Coat in Prussta.—The quantity of coal raised in Prussia 
in 1865 was 18,592,115 tons, as compared with 16,547,745 tons 
in 1864, showing anincrease of 2,044,570 tons, or about 12} 
percent. The number of working miners employed in 1865 
was 89,152, as compared with 80,175 in 1864, showing an in- 
crease of 8977, or 11 per cent. The amount of coal raised by 
each mine was thus rather more than 208} tons in 1865, as com- 
pared with nearly 2064 tons in 1864. We have not yet received 
the statistics of 1866, but in consequence of the warlike events 
of last year they probably show no further progress. 

RAILWAYs IN GERMANY.—The construction of a line of 
railway is proposed between Chemitz and Leipzic. The 
German railway companies are endeavouring to stimulate 
passenger traffic by every means in their power. ‘Thus excur- 
sion trains have just been established between Berlin and Paris, 
and will run during the whole period of the Universal Exhi- 
bition. Second and third class tickets only are delivered by 
these trains, which leave Berlin on Fridays at 8.30 a.m., and 
arrive at Paris on Saturday at 2 p.m.; while return trains leave 
Paris on Wednesdays at 2 p.m, arriving at Berlin on Thursdays 
at 9.45 p.m. The reduction made in the fares is 50 per cent. 

Tue CieveLAnp Iron TrApE.—No change has taken 
place in the number of furnaces in blast in the Cleveland dis- 
trict. Several new furnaces near Middlesborough, erected by 
Messrs. Cochrane and Co. and Messrs. Hopkins, Gilkes, and Co., 
are rapidly approaching completion. Shipments of pig iron to 
the Continent are not so brisk as they'were some time since, and 
in manufactured iron there is not enough doing for the mills tu 
be kept going more than half time. 

WortremsBerc.—The Wurtemberg Government is actively 
occupying itself with the development of public works in its 
territories. The opening is announced of a new railway 
terminus at Stuttgard, the simultaneous execution of a series 
of small branches intended to complete the railway network of 
Wartemberg, and the conclusion of a contract for the construc- 
tion of a new post office at Stuttgard. To provide for these 
various works a loan of 480,000/. bas been contracted with the 
house of Rothschild. 

Cusan TELEGRAPHY.—A royal Spanish decree has just 
organised the telegraphic service of Cuba. Special mstructions 
have been given with reference to the management of — and 
private correspondence. These regulations present all the more 
importance, since the island of Cuba will be united by a sub- 
marine cable to the United States, and subsequently to Porto 
Rico and South America. 

Raitway AMALGAMATION.—Colonel Palmer, of Nazing- 

ark, has addressed a letter to the shareholders of the Great 
Korthern, Great Eastern, Manchester, Sheffield, and Lincoln- 
shire, and Lancashire and Yorkshire Railway companies, sug- 
gesting that an amalgamation should be made of their respective 
companies, upon equitable terms, to be proposed by independent 
parties and submitted for the approbation of the shareholders of 
the four companies before being finally carried into effect. 

Tue San Pauto Rattway.—Brazillian advices confirm the 
favourable progress of the traffic of the San Paulo Railway. 
The receipts have experienced an uninterrupted increase, and 
appear during the month of March to have been at the rate of 
34. per mile per week. Uuder the circumstance the station 
accommodation and rolling stock are found inadequate, and will 
have tobe increased with all possible despatch. 

City RarLroaps.—It is estimated by the companies that 
more than 100,000,000 passengers travelled greater or less 
distances in the city cars in New York in the year 1866. There 
are no returns made of the number of omnibus passengers. On 
the New Orleans city railroads, there are two hundred and 
twenty-five cars, and ;thuy carry daily about sixty thousand 
passengers. The street lines are thirteen in number, and their 
total length is very much more than a hundred miles. 
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WATERWORKS IN AMERICA. 


In America, as in this country, the question of water supply 
is becoming one of more and more importance, and it seems 
certain that within the next five years considerable extensions 
will have to be added to the waterworks of many of the princi- 

cities and large towns of that country. From recent re- 
ports, it appears that the Philadelphia waterworks will require 
renewal on an entirely new basis, and the same may be said of 
Cincinnati and St. Louis. At St. Louis the necessary exten- 
sions have been agreed upon; but at Cincinnati they are endea- 
vouring to get on by additions to the old works. At Phila- 
delphia it is expected that a commission of engineers will be 
appointed to consider the Perkiomen scheme of Mr. Henry P. 
i Birkinbine, the engineer of the Philadelphia works, and also 
anotber which proposes to draw a supply of water from the 
river Delaware at some rapids about twenty miles above the 
city. We shall probably give some particulars of the Perkio- 
men scheme in an early number. Pending the appointment of 
the commission above mentioned, two Cornish engines have been 
added to the existing works at Philadelphia. One of these is 
a beam engine with 72 in. cylinder and 20} in. pump-plunger, 
the stroke of both the piston and pump-plunger being 10 ft. ; 
and the other isa Bull engine with 72 if. cylinder and 28in. 
pump-pole, the stroke being, as in the otlier engine, 10 ft. 

At Chicago, a pair of pumping-engines, to be coupled to one 
flywheel, are in progress. They are to deliver 14,400,000 
gallons per day, the height of the lift being 110 ft. ‘The cylin- 
ders are each 44 in. in diameter, with 8 ft. stroke; and the 

amps, which are double acting, are 28in. in diameter, and 
oe the same stroke as the steam cylinders, beneath which 
they are placed. At Brooklyn a new pumping-engine is wanted 
forthwith, the capacity of this engine being required to be the 
same as that of the other engines at Brooklyn, which we illus- 
trated and described at page 250 of our first volume, namely, 
1333 cubic feet per minute raised 160 ft. The rising main is 
short, its length being only 3500ft. It is proposed that the 
new engine should be a double-cylinder engine, with crank and 
flywheel. The Croton aqueduct depariment also is constructing 
a large storing reservoir on one of the branches of their river, 
and not before it is wanted. 





COURTS OF HONOUR. 
To tut Eprron oF ENGINEERING. 

Sir,— My attention has been called to an article in 
ENGINEERING, of May 31, headed ‘Courts of Honours,” and 
signed “Z, C.,” in which an attack is renewed on Mr. Bidder, 
for the position taken by him in reference to the recent investi- 
gation of the charges against Mr. Scott Russell. 

Since such an attack was first made on Mr. Bidder in your 
pages, I presided at a meeting of the Institution of Civil En- 
gineers, on April LOtn, when Mr. Hawkshaw made a statement 
which proved the untruthfulness of the assertions which had 
been made with regard to Mr. Bidder, by Mr. Russell and his 
suppporters. 

iP as I infer from the initials used, Mr. Zerah Colburn was 
the writer of the article to which I have referred, your readers 
should know that he was present at that meeting, and must have 
heard Mr. Hawkshaw’s statement. 

I say nothing of the strictures upon the council, or the new 
insinuations against Mr. Bidder: they are both able to defend 
themselves, it they think the remarks of “Z. C.” require any 
Notice. 





I am, Sir, your obedient Servant, 
Cuaries Hurron GREGORY, 
1, Delahay-street, Westminster, June 3, 1867. 
[ Mr. Gregory affects to be unaware that he is writing to the 
person of whom he speaks, as if in doubt, in the third person, 
Z. C., Ep. E.] 








STEERING GEAR OF THE GREAT EASTERN. 
WE give, on pages 580 and 581, engravings of the inge- 
nious and exceedingly effective hydraulic steering gear fitted 
to the Great Eastern by Messrs. George Forrester and Co., 
of Liverpool, previous to the last departure of that vessel to 
America. At first sight the apparatus—which we should 
state was constructed according to Mr. J. McFarlane Gray’s 
patent—may appear to be somewhat complicated ; but if it 
is carefully examined, it will be seen that it would be very 
difficult to reduce the number of parts without impairing 
the efficiency of the arrangement. The construction of a 
thoroughly effective hydraulic steering gear is a difficult 
problem, as, whilst the rudder should be under perfect 
command, it should at the same time be able to yield if 
exposed to excessive strain by the action of the waves. The 
gear we illustrate fulfils these requirements very perfectly, 
the rudder being capable of yielding, and, at the same time, 
returning to its desired position when the disturbing force 
is removed. When the Great Eastern left Liverpool on her 
last voyage, she was steered down the Mersey entirely by 
the aid of this steering gear ; and on that occasion, as well 
as throughout her whole trip to America and back, the gear 
gave perfect satisfaction both to Captain Sir James Ander- 
son and to all concerned in the navigation of the vessel. 
The officers, indeed, speak of it in the highest terms, and 
there is little doubt but that the success which has attended 
its trial on the “ Great Eastern’ will lead to its application 
to other large vessels. The gear can probably be best 
described by referring to its parts seriatim, as follows: 

A, Bridge-shaft. 

Al. Telegraph stand- wheel. 

A®. Ring collar fixed on the shaft. 

A’. Pedestal bearings. 

A‘. First half of safety-clutch; the bridge hand-wheel is 
fixed in this piece, and a journal is formed on it. 

A‘. The second half of safety-clutch ; this piece is seated on 
feathers on the shaft, and it can slide longitudinally on the shaft 
on these feathers. A‘ drives A5, and thereby drives the shaft. 
The driving projections on A‘ and on A’ have inclined driving 





faces, so that A‘ will slip out of gear from A‘, unless they are 
held together. 

A‘, A spiral spring compressed to keep A‘ in gear with A®, 
when not more than the safe amount of force is applied. When 
more force is used, the pressure acting on the inclined faces of 
the clutch tends to part them with greater force than the com- 
pression of the spring, which tends to keep them in gear; and 
AS slips out of gear from A‘, and the hand-wheel rotates with- 
out communicating motion to the shaft. This spiral spring is 
in a telescopic case. 

A’. Nut for compressing the spiral spring, A°. The thrust 
of the spring is borne by A2. 

A’. Stop-clutches fixed on shaft, A. 

A®. Traversing stop-nut. ‘This piece is screwed asa nut, 
and traverses a screwed portion of the shaft. It has clutch 
projections on each end to gear with A® A’, when at either end 
of its travel, so as to limit the number of revolutions of the 
shaft. 

A", Guide for A®, to prevent it from turning with the shaft. 

A", Mitre wheel driving a similar wheel, B'. 

B. Intermediate shafiing extending from the bridge-shaft to 
the machine at the stern, 

Bt. Mitre wheel gearing with A". 

B?, &c. Pedestals for the shafting. 

B®. Cotter connecting the last length of B shafting to the 
machine at the stern. This cotter is removable to allow the 
machine at the stern to be worked at the stern independently of 
the bridge gear. 

C. The telegraph shaft of the machine at the stern. 

C1. A cylindrical coupling. 

C?. A broad spur pinion gearing with D', an equal pinion. 

Cx. Bearing for C in framing-piece, X. 

C+. Ring collar to carry up the weight of shaft, C. 

C®, Mitre pinion to gear with E‘, a similar pinion. 

C*, Bracket fixed on framing; it forms a bearing for shaft, 
and it carries a stop-wheel, C*, 

C’. Right-hand worm, or endless screw, .gearing with the 
quadrant, F'. 

C8’. Stop-wheel; a portion of the circumference of this wheel 
is blank; the ends of the helix of the worm, C’, strike on this 
blank part, and the number of teeth cut in the wheel is such as 
to allow of only the required number of revolutions. ‘This stop 
is required only when the machine is worked by the aft hand- 
wheel, E. 

D. Screwed-shaft. This is the°differential screw. 

D'. A narrow spur-pinion, equal in diameter to C%, and gear- 
ing with it. 

The differential motion produced causes D' to slide vertically 
on C2, but always in gear with it. ‘There are clutch projections 
on upper side of D! to gear with similar projections on D*, 

D*. The nut wheel, a mitre-wheel gearing, with a similar 
wheel on the barrel-shaft; the centre of D? is a long boss, 
screwed as a nut to work on the screwed shaft, D. There is a 
neck journal turned on this boss, and it is supported in bearing, 
Dz, in the framing-piece, X. The centre of this wheel projects 
below the bearing, Dz, and there carries a pinion, C*, which 
forms the lower collar for the neck journal. ‘There are clutch 
projections on the upper side of D2, to gear into similar projec- 
tions on Ds. D? carries also a stud-pin on the upper side to 
operate the hammers of a bell. 

D . A pinion keyed on D2, and driving G', an equal pinion 
on the indicator shaft. 

D*. A grooved collar-piece fixed on the screwed shaft, and 
lifted or lowered with it. This piece carries the end of the 
traverse lever, and thereby the differential motion of the screwed 
shaft is transmitted to the stop-valve of the steering engine. 

Ds. A disc clutch; the clutch projections are on the bottom 
side, and gear with similar projections on D2, 

De, Bell with two hammers for the same, springs for the 
hammers, anda plate to which the hammers are attached. ‘The 
bell itself is fixed ou the upper end of the screwed shaft, D, and 
with the stud-pin carried by D?; these form a compiete warn- 
ing bell, striking when the screwed shaft leaves its middle posi- 
tion either way, and when it returns to it, also when the signal 
for full speed over is given, and when it is withdrawn. 

Dz. Bearing for D? in piece X. 

Dx. Intermediate shalt to transmit the motion of the steer- 
ing barrel-shaft to T'. 

x 


D*. Spur-pinion on Dx. 


x 
D*. Mitre-pinion on Dx, driven by N?, a pinion on the 
steering barrel-shaft. 


x x 

Dx, D’, and D?, to some extent perform the functions of 
D, D*, D?, in the first arrangement. 

E. Shaft for aft hand-wheel. ‘This shaft has two positions. 
In one position the pinions E* and C® are in gear, and in the 
other position they are out of gear. 

E}, Aft hand-wheel. By this wheel the steering-engine can 
be operated at the stern. 

E*. A centre plate with boss for supporting the shaft, E. 

E*. A pall-piece fitting either of the two grooves on the 
shaft, E, and thereby retaining the shaft in the one or in the other 
of its two positions. This pall-piece is hinged on a pin in ears 
at one side of the boss, and a similar pinhole in ears at the other 
side admits a lock-pin or a padlock. 

Es. A mitre-pinion on E, gearing and ungearing with C>. 

Es. Bracket supporting inner end of shaft, E. 

F!. Telegraph quadrant, the worm, C’, moves this quadrant. 

F2, Magnifying telegraph director. This is a pointer jointed 
on the indicator quadrant and also on the telegraph quadrant. 
These joints are close to each other, so that any movement of 
one quadrant past the other quadrant is shown as enlarged at 
the extremity of the pointer. 

G. Indicator shaft of the machine at the stern. 

G!, Spur-pinion on lower end of G. This pinion is driven by 
D®, an equal pinion. 

Gz. Bearing for G on framing-piece, X. 

G*. Bearing for upper end of shaft, G. 

G3. Worn with lett-hand screw on upper end of G, and gear- 
ing with indicator quadrant, H'. 

H. Small shaft carrying H' fixed, and F* loose 
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H'. Indicator quadrant and pointer formed in one piece. A 
segment index-scale is also formed on this pointer to measure 
the indications of the magnifying telegraph director. 

Hf. Graduated index on H* for the magnifying telegraph 
director. 

Hw. Graduated index segment for rudder-indicator fixed on 
the framing or wooden casing. 

J. The valves of the engine; they are cylindrical, and there- 
fore equilibrium. ‘These valves are worked each by one fixed 
eccentric on the engine-shaft. The starting and reversing of 
the engine is accomplished by an arrangement ot steam-passages 
leading from the stop-valve, K. When the stop-valye is opened 
one way, the engine moves round in one direction; and when the 
stop-valve is opened the other way, the course of the steam is re- 
versed in the passages, and the pexine rotates in the opposite 
direction without interfering with the valves or valve motion of 
the engine. ‘The passages ard formed with a descent from the 
cylinder to the exhaust-pipe to drain off any water of con- 
densation 

J!, Space in the engine-valve casing corresponding to the 
space at the back of the slide-valve in common engines, that is, 
to the steam-chainber. 

J*. Spaces in the engine-valve casing corresponding to the 
space within the slide-valve of common engines, that is, to the 
exhaust-chamber, 

J%. Covers for engine-valve casings, with stufling-boxes and 
glands for engine valve-rods. 

*, Doors on back end of engine valve-box. 

J5. Rods for engine-valves. 

J®. Eccentric rods for engine-valves, 

J’. Guides for engine valve-rods. 

Jk. Casting forming casing for steam-valves. 

K. Stop-valve for letting on the steam to the engine. This 
valve does not form a working part of the engine, but is merely 
an admission-valve. When it is opened at one end the engine 
rotates in one direction, when it is opened at the other end the 
engine rotates in the opposite direction. The use of this valve 
is to reverse the course of the steam in the passages, changing 
steam-pussages into exhaust-passages, and exhaust-passages 
into steam-passuges. ‘This stop-valve is opened and shut by a 
lever, Q’, on the tranverse lever-shaft, Q, and the position of 
the stop-valve witi reference to its whole travel will always 
correspond with the position of the screwed shaft, D, with re- 
ference to its longitudinal travel. When the stop-valve, in open- 
ing, is moved from the stuffing-box end, the steam passes into 
the spaces marked J*, and the engine-valves will admit the steam 
to the working cylinders in the same way as the slide-valves 
admit it in common engines, and J? will be the exhaust-pas- 
sages leading to the exhaust-pipe on the underside of K?. But 
when the stop-valve is opened by moving it towards the stuffing- 
box end, J2 a the steam-chamber of the engine-valves, 
and J* the exhaust-passages leading to K2, where the exhaust- 
pipe begins. 

K*. Steam or inlet chamber of stop-valve. 

K’. Exhaust or outlet chamber of stop-valve. 

K*. Cover for stop-valve with stuffing-box and gland for rod. 

K*. Stop-cock. By shutting this, cock the engine can be 
overhauled. 

K*. Rod of stop-valve. 

K®, Connecting-rod of stop-valve jointed to Q%. 

L. Pistons of the engine. 

Cylinders of the engine. 

®, Cylinder-covers. 

. Stuffing-boxes and glands for piston-rods. 

. Brackets cast on cylinders for attachments to the fram- 


— 


5, Piston-rods. 

. Connecting-rods. 

- Crossheads. 

. Slides. 

. Crank-shaft of engine. 

M’. Discs earrying the crank-pins. 

M*. Eccentries for working the valves of engines. ‘These 
are keyed in a position virtually at right angles to the position 
of the crank-pin. 

Ms, Spur-pinion on crank-shaft. This pinion transmits the 
power of the engine to the steering barrel-shaft by gearing with 
the spur-wheel, N*, or to the winding ends, O02, by gearing, with 
two equal spur-wheels, Q*. This pinion slides on feathers on 
the shaft, and is held in any required’ position by the forked 
arms, P?. 

N:. The steering barrel-shaft. It is described here and shown 
on the drawings as a steering barrel-shaft with chains to the 
tiller; but it may be the continuation of the screw of a screw- 
steering apparatus, or of the steering wheel-shaft of any other 
form of steering gear. 

N!. A large spur-wheel driven by pinion, M*. 

‘2, A mitre pinion gearing with an equal pinion. These 
pinions transmit motion to the rudder indicator part of the 
machine. 

N3. Steering wheels for manual power. 

O. Shafts for winding ends, O07. 

O°. Spur-wheels for winding ends, 0°. 

O?. Winding ends. 

bP. Screwed shaft for drawing the pinion, M*, along the shaft 
to gear it or ungear it with the rudder gear or with the winding 
gear, as required. 

P. Forked arms with screwed boss forming a traversing nut ; 
these arms embrace the pinion, M°, and carry it along the shaft ; 
they also maintain it in the required position. 

2, Hand-wheel on P. 

Q*. Traverse lever shaft. 

Q:. Traverse lever. 

{ Q*. Block in end of traverse lever. 
turned groove formed on D*. 

Q . Stop-valve lever. 

Q+. Hand starting-lever, to be used when hoisting. 

Q*. Quadrant for guide for Q*. 

k. A rack connecting R* and R*. 

Ri, A bydraulic ram. 

R?. A hydraulic cylinder. 

R*. A bydraulic pipe leading from R* at the bridge to S* at 
stern. 


This block lies in the 
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R+. A bydraulic ram similar to R'. 

R*. A hydraulic cylinder similar to R*. 

R*. A hydraulic pipe leading from R* to S*, similar to R*. 

R*. Rack pinion. 

t*. A light toothed quadrant gearing with a small pinion on 
the Same shaft as the hand-wheel and the rack pinion. This 
quadrant is connected to the telegraph index pointer, R». 

S. A screwed rod extending from the ram, S$; this screwed 
rod travels through the eye of the pinion S*°; the rod does not 
rotate. 

S'. Hydraulic ram. 

S*. One end of a hydraulic cylinder separated from the other 
end by a water-tight division. 

Ss. A flat tube connected to S*. It is similar to the tubes 
used in the construction of Bourdon’s pressure-gauges, and is 
used here as a pressure-gauge tube. 


Bs A hydraulic ram similar to S*, and connected to it by side 
rods. 

S*. One end of a hydraulic cylinder, the other end is lettered 
S?; a water-tight division separates the two ends. 

S*. Pressure-gauge telegraph director. This pointer is con- 
nected to both of the pressure-gauge tubes, Ss,S*, so that when 
the fluid is being forced into one of the tubes and being 
drawn out of the other, the pointer will incline to that side 
where the pressure is least, and that will be the side to which 
the steering-wheel should be turned, 














”» 
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S*. A small rod connecting the index arm of the rudder in- 
dicator to the hydraulic rams, S*, S*. 

S*. Index arm of rudder indicator; the motion communicated 
to this pointer corresponds with the motion of the rams, S* S*. 

S‘°. A mitre wheel gearing with N?, and driven by it. The 
eye of this wheel is screwed as a nut, and the wheel has a 
bearing in the bracket, X*, with collars to prevent motion 
end ways. 

T. A screwed shaft or rod. This piece does not revolve; it 
is guided by the crosshead, T?, or the fixed guides, T; the 
=o on T is very short, to allow of sufficient traverse between 

<P © 

T+. A broad pinion with a turned groove on one end of its 
centre; this pinion has a limited traverse between the two 
frames. 

X*. This traverse pinion performs the function of the 
screwed shaft, D, and the grooved collar-piece, D‘, in the first 
arrangement; but here the nué has the differential traverse 
motion. 

T?. Crosshead guide for T?. 

T. Guide tor T*. 

T*. A chain, or rope, or rods leading to a barrel, or quadrant, 
or crank at the telegraph hand wheel at the bridge or the place 
of governance. 

U. Casing enclosing the gearing of telegraph index at the 
bridge; the index dial is formed on this casing; a screen or 
shade, not shown, is fixed round the dial, 





V. Supports for hand-wheel {shaft at the bridge. The 
guide-plate ‘for stop-nut is fixed on V. A lantern, which is 
not shown, is also placed on V to light up the dial, when re- 
quired ; a screen on U keeps the light from spreading. 

W. Casing of wood enclosing the telegraph and indicator gear, 
and telegraph bell on the steering-engine. 

To light up the dial there are two lanterns, one at each side 
of the dial, and a screen round the dial to keep the light from 
spreading. Instead of lanterns, the dials themselves may be 
transparent and lighted up from the inside. 

X. Horizontal piece of framing supporting the telegraph and 
rudder indicator gearing. 

Y. The aft frame of the steering-engine, with one pedestal- 
bearing for the crank-shaft formed on it. This frame carries 
also two bosses for bearings for ends of winding-shaft, O. 

Z. The fore frame of the steering-engine with one pedestal- 
bearing for the crank-shaft formed on it, also a pedestal-bearing 
for end of steering barrel-shaft, and two bosses for bearings for 
ends of winding-shafts, O. 

Z:. Bracket for carrying the differential gear for chain con- 
nexion arrangement. 

X*. A bearing for the nut-wheel, S*°. 

X+*. Guides for the side-rods of the rams, $+, S+. These form 
stops to limit the differential traverse motion of the cylinder, 
S?, Ss. 

We are indebted to Messrs. George Forester and Co. for the 
drawings from which our engravings have been prepared, 
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THE PARIS EXHIBITION. 
Tue Inpustry AND Propuctions or BELGIUM. 

Tue Belgian Government has directed the preparation of a 
catalogue of the industrial products and works of art contri- 
buted by that country to the Paris Exhibition, and interspersed 
in this work are some useful notices recapitulating the progress 
of industry in Belgium, and calling attention to leading facts 
and principles connected with the productions of the country. 
These notices, prepared from the most recent official data with 
special reference to the requirements of the Paris Exhibition, 
are of very considerable value; but as many of them discuss 
questions in the fine arts and other matters with which we have 
nothing to do, it would be foreign to our functions to notice 
them further here, The remarks, however, prefixed to Group 
6—which comprehends the instruments and processes of the 
useful arts—contain engineering and industrial information 
which we cannot very well omit. We here, there fore, lay a 
translation of those remarks before our readers. 


Remarks prefixed to the Belgian official catalogue of Instruments 
and Processes of the useful Arts exhibited by Belgium in the 
Paris Exhibition. 

Belgium possesses numerous manufacturing works, producing 
machinery for the use of nearly all branches of industry. ‘These 
establishments, some of which are of great importance, and 
organised on a large scale, are spread over every part of the 
country, enjoy in general a good reputation, and fairly illustrate 
the industry of the country in this great Exhibition. Liége, 
Charleroi, Brussels, Verviers, Gand, and their neighbourhoods, 
Tirlemont, Nivelles, Tubize, Braine-le-Comte, Boussu, Saint 
Vaast, &c., have very complete worshops, capable of satisfying 
all the wants of every kind of industry, and of which the pro- 
duction needs not fear the competition of other nations. 

The first place must be assigned to that group of workshops 
which stand round Lidge, Seraing, Ougrée, Grivéguée, &c., 
which have been the source of engineering industry. Up to 
1825 the work of industrial construction was alinost entirely 
restricted to the establishment of John Cockerill, at Seraing, 
and here were built locomotives, steamboats, steam-engines, 
and other prime movers and apparatus, and instruments for 
mines and distilleries, and for preparing and weaving textile 
fabrics. In fact, all kinds of machinery applicable to the dif- 
ferent branches of industry were here manufactured. The 
construction of all these instruments of production has gradually 
been extended to about thirty establishments of the first class 
and a considerable number of secondary ones. 

Verviers bas equally become an important centre for machine- 
making. The remarkable development of the industry for the 
mannfacture of woollen fabrics which has taken place in this 
town and its neighbourhood has‘given a powerful stimulus to the 

roduction of suitable machinery for carrying out the manu- 
feetena, In the district of Charleroi, although the business of 
machine-making is of comparatively recent origin, it increases 
with such rapidity as to promise soon to become one of the 
rincipal branches of industry. Large new establishments have 

— puilt, and old ones have been enlarged, especially those 

that supply the articles required by railways and mines. This 

branch Hi manufacture has the great advantage of possessing in 
its neighbourhood coal and iron, and also a large field for the 
consumption of its productions, The surrounding coal mines 
have largely contributed to develop these establishments by 
giving extensive orders for the machinery required for their ex- 
tension, for bettering the condition of the workmen, and for in- 
suring, as far as possible, the security and salubrity of the mines. 

Workshops increase also rapidly in the district of Mons. 
There are several at Jemmapes, Qulyregnon, Watones, Flornu, 
Boussu, Braine-le-Comte, Ecaussines, and Saint-Vaast. These 
workshops are already celebrated for their machinery employed 
in mines, sugar manufactories, and mills. ‘They have marched 
with a firm step along the path of progress, and they have been 
prepared to make any sacrifice in following up the improve- 
ments which the spirit of invention has not ceased to inaugurate 
in applications of mechanisms to industrial enterprise. 

Brussels and its suburbs now possess very considerable 
establishments, which give a distinguished rank to that capital 
among the other localities where mechanical industry is col- 
jected. Various extensive establishments have been there 
founded, having branch establishments in the provinces for the 
construction ot the matériel for railroads. Otber large works 
are occupied solely in the manufacture of agricultural imple- 
ments, apparatuses used for sugar refineries, beetroot distilleries, 
and the preparation of alcohol. In fact, every branch of me- 
chanical industry is represented in the capital, and is fed by 
orders received both from the home and foreign markets. The 
progress which has taken place in this kind of industry in Brussels 
and its neighbourhood is the more remarkable as it has been 
made almost wholly during the last few years. 

At Gaud there are very extensive workshops for the manu- 
factory of steam-engines and of spinning and weaving ma- 
chinery of all kinds. 

The existing establishments are more than sufficient for the in- 
ternal supply of the country. A large quantity of machines is 
exported to the neighbouring countries, where they contribute 
to the creation of important relations. The construction of 
extensive lines of railway in Austria, Kussia, Italy, and lortu- 
gal have, above all, contributed to give a vast impulse to the 
exports of Belgium to those countries. 

Great Britain continues to supply Belgium in small quantities 
with detached pieces of machinery, and also with” certain 
number of machines, mostly of recent invention. 

We see from the followiog table that the exports have 
quintupled since 1841, and the increase becomes more striking 
after 1857. This increase is mainly due to the reduction of 
duties on iron and manufactured iron, which dates from the 
month of January, 1857, and has placed the manufacturers, 
with regard to the qualities and the prices of these materials, 
in a better position to compete with foreign manufacturers. 

The following is a summary of the movements of Belgian 


commerce from 1855 to 1864, in that particular branch of 
industry to which these remarks refer: 





Imports. 


| Exports. 





Year. | Quantities.| Values. | Quantities. Values. 
} 





frances. 
4,126,000 
5,303,000 
6,507,000 
10,943,000 
7,891,000 
9,059,000 


979 


kilog. 
2,448,039 
4,024,514 
5,523,693 
8,886,001 
9,679,438 
8,076,410 
10,546,028 
13,341,191 
14,817,100 
16,565,333 
17,216,257 


francs. 

403,000 

994,000 
1,044,000 
2,760,000 
8,634,000 
1,967,000 
2,198,000 
2,846,000 
- 8,233,000 
| 3,613,000 
| 3,244,000 


kilog. 
251,857 
693,243 
756,050 
2,341,250 
2,857,980 | 
1,733,889 
2.734,690 | 
2'887.754 
2:953,071 
3,658,342 
3,191,839 


Average, 
1841—1850 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 


000 
22,141,000 
21,616,000 











The following Table shows the destination of the exports from 
Belgium during the years 1851, 1855, 1860, and 1864; 


1860, | ‘1864. 





Where Exported. | 1851. { 1855, 





kilog. 
1,986.539 
886,934 
1,861,036 
3,151,116 
4,346,613 
570,555 
182,011 
840,811 
27,655 
212,779 
137,456 
1,830,012 


| kilog. 
996,296 
99,928 
820,477 
| 138,314 


kilog. kilog. 
at 3,196 554 
439,025| 1,675,919) 
869,615) 1,279,858 
716,011) 1,120,447 
199,310) 1,112,549 
836,458} 694,411 
57,984 681,517 
218,000 
151,143 
152,191 
76,348 
66,024 


Russia ore eee 
Sardinia & Piedmont 
Pays-Bas (Holland) 
France ‘as tad 
Spain ..-| 566,184} 
Prussia .|1,569,602 
Turkey... «| 16,543 
Egypt “a 

Austria 
England 
Brazil 119,696 
Cuba , 63,162 
Mexico Sed da gee 
Peru ane 75,410 
Chili a os 124,230 
Portugal ... “a ees ese 
Papal States aes 
Hanseatic Powers ... 
Switzerland ote 
Philippine Islands...| 
Other countries 


27,132 
64,381 
227,497 
154,759 
94,800 


54,389 
50,948 


883,052 
275.000 
207,450 
117,77! 

56,502 
180,645 








137,902] 143,067 


4,024,514] 10,546,028 











Totals... 17,253,937 

The foregoing table shows that Belgium exports machinery to 
the whole world, and competes in this branch with England. 
It is a significant fact that Belgium bas exported to its rival, 
England in the year 1864 212,779 kilogrammes, and in 1857 
635,000 kilogrammes of machinery. 

What has greatly aided the Belgian manufacturers is the 
application of article 40 of the decree of the 4th March, 1860, 
which permits the introduction of foreign iron at the duty of re- 
exportation, and after undergoing a sort of transformation in 
Belgium. 

The decrees of the 24th of May, 1848, and of 11th June, 1853, 
permitted, after certain formalities, the free importation of 
machinery and other articles not made in the country. These 
decrees have been abrogated by the law of the 27th May, 1856, 
and has imposed a moderate import duty on that kind of mer- 
chandise. 

It has been ascertained that, under the effect of the law of 
1848, of 600,000 kilogrammes of merchandise imported on the 
average during 1850 to 1853, a quantity of 400,000 kilogrammes 
has been imported free of duty. 

Experience has proved that that measure has not been pre- 
judicial to the development of this branch of the industry of 
3elgium, because some manufacturers imported from abroad 
certain new machines ; and if the trial was successful, they gave 
orders for more in the country. 

The industry of machine-making employs numbers of work- 
men in Belgium, as follows: 


Hainaut... 

Liége 

Brabant... ons 

Flanders, East ... 
- West... 

Namur ... 

Antw erp 

Lembourg 

Luxembourg 


2188 workmeh. 
2115 
1587 
1033 
192 
105 
24 
10 
8 

Total ae 7251 workmen. 

This does not include the furnece-men, which number in the 
kingdom 3330, nor the workmen in other trades. But, con- 
sidering that since 1856 the branch of machine-making has 
rapidly extended, especially in the provinces of Hainaut and 
Brabant, we are not far trom the truth in computing the num- 
ber of men employed in machine-making at 20,000. 

This industry offers the best prospect to the working class of 
Belgium. 

The Chamber of Commerce of Mons, in their report of 1860, 
says: ‘The machine-maker has few accidents to fear. He 
‘* works in the open air or in large workshops, uses his strength 
“ without great effort, and the nature of his work keeps always 
“ awake his intellectual faculties. His wages are remunerative, 
“and the working of the machines is another occupation imme- 
“ diately accessible to the majority of those workmen who are 
“inclined to abandon machine-making. Besides, this art is far 

from having reached perfection. New engines are invented, 

and inventions are improved. This industry is therefore 
“* destined to take the highest flight, especially in those countries 
where iron and coal are abundant. Belgium possesses these 
‘ two elements of superiority, and nothing is wanted in order to 
“obtain the greater success but a large number of skilful 
artisans.” 








THE PARIS EXHIBITION. 
A Fourth WALK THROUGH THE ANNEXES. 

We have already stated that between the Porte de 
Université, at one of the corners of the park of the Ex- 
hibition, and Porte Rapp, which is situated in the centre 
of that side of the park nearest to Paris, a range of sheds 
or annexes extend, abutting against the boundary of the 
park on the back, and facing a straight street within 
the park, called the Boulevard du Nord, extending 
from the central to the corner gate. Entering this 
line of sheds at the corner of the park, we first come 
among apparatus for heating and lighting, which con- 
stitute Class 24 of the official catalogue. At No. 71 
of this class of the catalogue, H. André, Barbezat and 
Co., 58, Boulevard du Prince Eugéne, Paris, exhibit a 
collection of grates, pots, and other ironmongery ob- 
jects, in which there is nothing remarkable. We 
next come upon a hot-air apparatus by an anonymous 
exhibitor, dating from 20, Boulevard Haussman, for 
reproducing the climate of Nice, and growing the 
fruits and flowers of all countries in hot-houses, by 
arrangements not explained. 93, L. Liotard, jun., of 
123, Rue d’Allemagne, exhibits various kinds of gas 
stoves; and E. Bretier and Sons, of 7, Rue Royale, 
Paris-villette, exhibit an apparatus which is heated in- 
differently by gas and spirits of wine, and for which 
some advantages are claimed. 17 and 77, O. Baudon 
and Sons, of Lille, and 22, Boulevard Filles-du- 
Calvaire, Paris, exhibit a handsome grate and ornamental 
stove, the designs of which are highly ornamental, and 
the castings of the most exquisite character; also 
several cooking apparatuses, some of large size, suitable 
for public establishments, and some small, such as 
mall be fit for household use, but all admirably 
finished. 78, J. L. F. Vaillant, of Metz, exhibits a 
large cooking apparatus not well finished ; and 22 and 
72, Boutiers and Co, 58, Quai d’Horloge, Lyons, 
exhibit a large well-finished cooking apparatus calcu- 
lated to cook for 600 persons. 9 and 91, Charles 
Boyer, 139, Boulevard de la Villette, Paris, exhibits 
heating and ventilating apparatuses, one of which is 
a large cylindrical stack of oval smoke-pipes communi- 
cating with annular flues of iron, and calculated to 
heat 90,000 cubic métres of air per hour to a tempera- 
ture of 18° centigrade. This apparatus is said to be 
suitable for churches. Its construction is very rough. 
The same exhibitor also shows a smoke-burning fur- 
nace with perforated fire-bricks, which are heated 
by the escaping products of combustion. 74, G. 
Pichou, 9, Rue des Postes, Paris, exhibits a large 
handsomely finished cooking apparatus, with great 
copper boilers set upon a dead plate; and 74, C. FE. 
Lolley and Co., of 150, Rue du Faubourg-Poissoniére, 
exhibits similar apparatus. 3 and 102, O. L. A. 
Bertcher, of Douai, exhibits smoke-burning stoves and 
grates, some of which have pipes introduced at the 
back, for the purpose of heating-the air. 103, L. 
Cerbelund, of 133, Rue St. Lazare, Paris, exhibits a 
stove and a heating furnace for baths, composed of a 
large cubical box of brick, with internal furnace, the 
smoke from which winds through a coil of rough sheet- 
iron pipes or flues. He also exhibits a stove and 
cooking apparatus. 51 and 104, L. A. Bengel, of 21, 
Rue des Trois-Couronnes, Paris, exhibits several 
small cooking-ranges of rough construction, all for 
gas; also small gas furnaces for heating smoothing- 
irons, and for other domestic purposes. 79, Godin- 
Lemaire, of Guise (Aisne), exhibits a number of 
enamelled grates and stoves of different colours, and 
some enamelled in imitation of marble; also some 
ordinary grates and some cooking apparatuses. 106, 
Baptiste Gerard, of 30, Avenue des Champs Elysées, ex- 
hibits a cooking apparatus with several ovens, in one 
of which there is a spit for roasting meat, turned 
round by a small smoke-jack or ventilator, worked by 
the escaping hot air. 2, A. Gervais, of 18, Rue des 
Francs-Bourgeois-Saint-Marcel, exhibits a heating 
apparatus for hot-houses, and a cylindrical furnace 
for heating, with a copper boiler, having a dome top 
around the furnace, the fuel being fed into the fur- 
nace through a circular hopper in the crown of the 
dome. The copper work of this cover is of the very 
first quality, and all the work displayed by this exhi- 
bitor is good. 80, C. Jussaume, of Nantes, and 17, 
Rue du Calvaire, Paris, exhibits a very handsome 
stone with marble top supported on four pillars of 
polished iron, a zine bath polished within, with internal 
furnace at the end for heating the water, a grate with 
a great deal of polished steel work on its front, a hot- 
air safe or cupboard with heating apparatus for same, and 
a splendid cooking apparatusjflarge size, with admirably 
finished boilers and other vessels of copper, all highly 
polished. The work of this exhibitor is all of the very first 
quality. E.Baudon and Sons, 49, Rue du Faubourg-St.- 
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Martin, exhibit a large cooking apparatus of excellent 
workmanship, with a roasting spit at one end driven 
by a smoke-jack, and with a gridiron placed over an 
opening in the top dead-plate, with hood over gridiron 
for carrying fumes into the chimney. The same ex- 
hibitors also show various articles at the corner of the 
Rue de Provence, in the main building. Le Play Noel 
and Co., of 14, Rue de Belzunce, Paris, exhibit an 
apparatus for heating and lighting by one of the hydro- 
carbon oils, and where all that is required for the 
action of the apparatus is a current of air without 
heating of the oil. They say the apparatus is not 
liable to explosion, but this we should doubt. 5 and 
73, E. Delaroche, ainé, 22, Rue Bertrand, Paris, ex- 
hibits some well-finished cooking apparatuses, and some 
grates and stoves. Of these stoves, one is on Franklin’s 
principle, in which the smoke is burnt by passing 
through the fire, and which is represented in Fig. 1., 
page 384. <A is the fire in a state of incandescence, 
which has been lighted through the door, B, through 
which also the state of the fire may at any time be in- 
spected. C is the ashpit, and D the door of the ashpit. 
EK is the receptacle for fresh coal, which is a conical 
pipe to permit the coal to descend to the fire without 
sticking, and which pipe is closed at the top by the 
lid or stopper, F, resting on the plate, GG, cast with 
external and internal coomings to keep the joint tight, 
if desired, with the aid of the dust or sand resting 
there. The pipe, E, is supported near the bottom by 
small projections cast on it, and which rest upon the 
thick receptacle for the fire. H H is the annular space 
through which the products of combustion escape to 
the chimney. I and JJ is an annular space external 
to the above, in which the warming air circulates, 
entering cold through the opening at K, and escaping 
hot into the room through the gratings, LL. 

One of the forms of hot-air grate exhibited is that 
represented in Fig. 2, page 384, shown by; the 
Compagnie des Appareils de Chauffage Mousseron, 
17, Rue St. Gilles, Paris. Here A A are tiles closing 
the orifice of the chimney, except where pierced by the 
firebrick tube, C. D is the fire, and the air descends 
through the fire and escapes to the chimney through 
the passage, E, burning the smoke during its progress. 
Around the grate is a hot-air chamber, and the hot air 
passes into the room through the openings, B B. 

There are many stoves, heating apparatuses, and 
grates exhibited besides the foregoing, Dut of inferior 
interest, and also various gas-fittings and apparatus, 
of which those shown by Menand, 25, Rue Notre 
Dame des Victoires, are probably the most prominent ; 
also balloons, lanterns, and other objects of that 
character. 

Entering through the central door of the adjoining 
annexe, containing various kinds of engines and useful 
machinery, we first come upon an upright engine and 
boiler (146) of six or eight horses power, by Leclen 
and Clavier, 75, Boulevard Mont Parnasse, Paris. The 
shaft is supported by two pillars, and the cylinder is 
vertical. ‘The connecting-rod is forked, and the piston- 





'the governor by the aid of bevel gearing. 


by the oscillation of the cylinder. The trunnions are 
at the bottom. 

N. F. Boreiko de Chodzko, 58, Rue Babylone, Paris, 
exhibits a smoke-burning furnace, consisting of two 
grates set in the same furnace, that nearest the door 
being higher than the other. The coal is coked on the 
first grate, and is pushed back to the second in the 
form of incandescent coke, and the gases emitted from 
the first grate are supposed to be burnt by passing 
over the bright embers of the second. Grandperrin’s 
plan for burning the smoke in furnaces by the aid of a 
steam-jet was described in an article in our last number. 

Bérendorf and Sons, of 294, Rue Mouffetard, Paris, 
exhibit a double-cylinder engine of 20 horse power, 
in which the two cylinders are inclined to one another, 
and work simultaneously up to a crosshead, which 
moves vertically in guides above them. ‘The crank is 
turned by a connecting-rod, which proceeds from the 
crosshead downward to the shaft beneath. In this 
arrangement the two piston-rods in some measure 
press against one another, and concur in moving a 
crosshead, not in the direction of either, but in a direc- 
tion intermediate between the two. The steam enters 
one cylinder direct from the boiler, and escapes into 
the other cylinder through a pipe or channel cast in 
the framing ; the air-pump is wrought by a lever sup- 
yorted by a rocking-frame. The workmanship is fair, 
Dut the design is fantastic. 

Jules Lecherf, of Fives-Lille (Nord), exhibits a 
cylindrical boiler with thirty-four internal tubes of 
about 3}in. diameter, and two large tubes about 25 ft. 
diameter, running beneath the main boiler, and con- 
nected thereto with necks on the usual French plan. 
The necks are shorter than usual, and are not rivetted 
to the boiler at the point of junction, but are merely 
tightly fitted into the holes, and the point of junction 
is further surrounded by rust cemeat. ‘This boiler is 
well made, and is a good specimen of the type. 

Hediard and Joly exhibit what they term an inex- 
plosible boiler, in which the water is contained in 
several vessels set within a furnace, like gas-rctorts, 
the steam generated in these vessels being conducted 
away by pipes at the ends. Gogordan, of Rue Hotel 
Montesquier, Paris, exhibits a hydraulic press for ex- 
tracting oil from seeds or olives; and Herman Lacha- 
pelle and Charles Glover exhibit two small’ vertical 
engines and boilers, one of 2 horse power and the 
other of 8 horse power. ‘These are well made 
engines, and have water-heaters. |The boilers are made 
with three cross water-tubes, after the fashion adopted 
many years ago in England by Mr. Robert Armstrong. 

At the end of this shed, Claparede, of St. Denis, ex- 
hibits one of the greatest monstrosities in the Exhibition, 
in the shape of a horizontal engine of 60 horse power, 
and about 40 ft. long, unskilfully designed and roughly 
constructed. The governor is driven by spiral gear- 
ing nearly strong enough to transmit the whole force 
of the engine, and which gearing gives motion to a 
shaft running the whole length of the engine to rotate 
The valve 


rod is guided by a prolongation of it working through jis moved by an eccentric, the rod of which is thick 


an eye fixed between the pillars. 


hand-wheel. 


There is a separate |enough to form the connecting-rod of a good-sized 
expansion-valve worked by an eccentric, and the | engine. 
amount of expansion is determined by an adjusting | shaft which has only a single bearing. 


The crank is stuck upon the end of a short 
But this, we 
were informed hy a visitor to the engine, was to be 


Mazeline and Co., of Havre, exhibit a fire-engine | exchanged for a shaft of the usual length, with two 
with two cylinders without cranks, and two pumps | bearings. Our informant also stated that the engine 


moved by prolongations of piston-rods. 


The valve of | was intended for an ironworks. 


Such an engine can 


up a shaft lying across top of boiler, and the crank 
bearing is supported by a cast-iron frame which joins 
the cylinder so as to take all thrust off the bolts at- 
taching these parts to the boiler. The valve is worked 
by a small return crank constituting a continuation of 
the crank-pin. Governor worked by two spur-wheels 
and two small bevels. Feed-pump worked by eccentric. 
This is a remarkably neat engine, well designed and 
well constructed. ‘The same makers also exhibit a 
horizontal engine of twelve horse power, with forked 
connecting-rod and two intervening guides; governor 
worked by a belt and two bevels ; slide valve worked 
by eccentric ; expansion valve adjustable by a handle 
which shifts an internal cam. 

A. Aubert, 4, Rue Claude-Villefaux, Paris, exhibits 
an upright boiler with upright cylinder bolted upon it 
and also to a frame which supports shaft pillow-block. 
Forked connecting-rod with prolongation of piston- 
rod working through eye; Slide-valve worked by 
eccentric, by lever beneathyyalve casing, and feed-pump 
also worked by same eccentric. The waste steam 
passes into a feed-water heater, and there is a hand 
wheel for adjusting the ‘expansion. This is a neat 
engine, but is disfigured by straggling* copper pipes 
which are not skilfully. led. Oye 

Alfred Maulde and Webart; 12; Rue’ de l’Arrivée, 
exhibit a vertical three-horse engitie arid boiler. ‘The 
boiler is surrounded by a castiron ‘framework, with 
great openings left in to lighten it, and to this frame 
the engine is attached. The connecting-rod, which is 
forked, works up to a shaft running across the frame, 
and a prolongation of the ‘pistou-rod works through 
an eye. The valve is worked bya return crank on end 
of crank-pin. ‘The governor is'driven by a belt, and 
a small pair of bevels. ‘This is‘a ‘neat engine, but the 
pipes are badly led. A vessel like a large pot is set 
in the middle of the furnace, leaving an annular space 
all round down to the level of the furnace-door, where 
the bottom of the pot, terminates, and a hand-hole is 
placed in this situation ‘with pipe carried to the ex- 
terior of the boiler, to enable any deposit to be readily 
cleared out. 

I’. M. Claparede, of Saint Denis, exhibiis a portable 
windlass formed with a cylindrical boiler, on top of 
which is set a strong cast-iron frame supporting two 
horizontal cylinders working gearing which gives 
motion to pulleys for ropes. There is a cast-iron steam 
dome set at the root of the chimney. The feed-pump 
is worked by an eccentric, the rod of which passes 
through a pipe formed in the cast-iron dome. This is 
a very rough job, but strong. , 

A. Lévéque, of 6, Rue Sainte-Foy, Paris, exhibits 
a generator of inflammable vapours and a boiler in 
which those vapours are burnt. The inflammable 
vapours are obtained by forcing air by means of a fan 
through a vessel suitably arranged internally for bring- 
ing petroleum vapour into contact with the air, 
whereby an inflammable mixture is obtained, and this 
vapour is then conducted through suitable tubes, and 
is inflamed within a boiler, a jet of flame being pointed 
through every: heating-tube which the boiler contains. 
This arrangement is quite too precarious to be eligible 
for practical adoption in its present form. 

Contiguous to the foregoing, a pair of small vertical 
engines are exhibited, by whom does’ not appear, nor 
for what purpose. ‘The piston-rods are connected by 
horizontal slots to the cranks, and there are three 
valves to each engine, all of which are moved by a 


one engine is moved from the piston-rod of the other, 
as is a common arrangement in American fire-engines 
and donkey-pumps. The boiler is upright, and the 
smoke passes upwards through vertical tubes. The 


'do the makers no credit, and it would have been 
| better for their reputation if they had not exhibited it. 
| Egrot, of 17, Rue Mathias, Paris, exhibits a vertical 
| boiler, with feed-chamber above it; and J. Belleville 


large straggliug frame, to which motion is imparted by 
an eccentric. ‘There is also a pump worked by an 
eccentric. A very rough model of an old locomotive 
is placed beside the delectable engine aforesaid, and, 


springs are composed of two flat leaves supported 
apart from one another, and, instead of being thicker 
in the middle, are much broader in the middle, while 
the thickness remains about the same at every part. 
At the front of the engines is a large copper air-vessel 
surmounted by a lantern. 

A. Thirion, of 167, Rue Vaugirard, Paris, also ex- 
hibits a fire-engine with upright boiler, supported by 
two wheels. The water is contained in the external 
cylindrical water-space, and in rows of horizontal tubes 





and Co., 6, Rue 'Trudaine, Paris, exhibits a portable 
boiler of four horse power, with the water in the 
tubes, which are connected to one another at the ends. 
The grate surface is 0.26m., the heating surface 5.26m. ; 
the total weight, water included, 1480 kilos., and 
the wheels and traverses 250 kilos. He also ex- 
hibits a stationary boiler of the same construction and 
of larger size. 

Scott and Co., of Rouen, exhibit an ill-designed 
double-cylinder condensing engine of ten horse power. 


24 in. diameter running across it, there being six tubes | The arrangement is complicated with crosshead and 


in each layer. There are two upright cylinders in this 
engine, with forked connecting-rods and flat guides. 
The connecting-rods work up to a cross-shaft, with 
three solid cranks formed in it, working three pumps 
standing beneath. This engine, which has been added 
to the annexe within the last few days, is a first-rate 
piece of workmanship. 

F. Morane, jeune, of 43, Rue Esquirolles, Paris, ex- 
hibits a small oscillating engine of rough construction, 
attached to an upright boiler. The piston-rod works 
up to the crank, and the admission of steam to the 
cylinder and its emission from the cylinder is governed 





crosstail, and other insignia of untamed ingenuity. 

C. Leclerq, of Grenelle, Paris, exhibits a well-de- 
signed and well-constructed horizontal engine of six 
horse power, with variable expansion valve regulated 
by the governor. The slide valve is moved by an 
eccentric, which eccentric also works the feed-pump. 
Of this engine we need say nothing further here, as 
we propose to give a more detailed desciption of it in 
a separate notice, 

Kaulek, Sons, and Bazy, of 18, Rue Commines, Paris, 
exhibit an engine of two horse power, with vertical 
boilers. ‘The connecting-rod, which is forked, works 


we suppose, is displayed by the same exhibitor. Such 
crudities should never have been admitted to this 
Exhibition at all. While we were making a few 
memoranda touching this most instructive apparatus, 
an officer or doorkeeper of the Exhibition approached 
to inform us that it was against the rules of the Exhi- 
bition to take notes of anything! So that if au 
observer, pleased perhaps with some particular contri- 
vance, and anxious to possess the name and address of 
the exhibitor—with a view, perhaps, to a purchase— 
he would be hindered by some such over-jealous Cer- 
berus from obtaining even this information. We 
accordingly at once brought the matter before the pro- 
yer authorities, with the request that they would 
inform us whether such a rule existed or not, and we 
were assured that no impediment would be permitted 
towards such an examination of each contrivance 
exhibited as we might think necessary to enable us to 
pronounce om nega upon it; that the very purpose 
of the Exhibition was to afford means of comparison 
between the productions of different nations and in- 
dividuals, which could only be done by examining 





them carefully; and that the interests of exhibitors 
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would be compromised altogether if, by hindering the 
taking of notes and addresses, the spectator aa the 
exhibitor were to be prevented from coming into com- 
munication with one another. It is to be hoped that 
all the servants of the commission will be instructed 
accordingly. 

A. Damey, of Dole, Jura, exhibits a 16 horse hori- 
zontal engine of good design and fair workmanship. 
The feed-pump is worked off a prolongation of the 
crosshead. ‘The valve is worked by an eccentric, and 
the expansion valve is worked by a separate eccentric, 
but so arranged as to give a variable travel. The ec- 
centric hoop has a short frame cast upon it, the part of 
which facing the valve is formed with a groove or slot 
circled to the radius of the valve connecting-rod, and 
this rod, by being moved up or down in this slot, gives 
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more or less throw to the expansion-valve. This slot 
acts virtually as a double-ended lever, and a link in 
connexion with the eccentric frame prevents it from fall- 
ing to the lowest part of the shaft by its own weight. 
The adjustment of the rod in the slot is made by the 
governor, which carries two discs on its spindle, both 
of which are moved up or sunk by the expansion or 
collapse of the balls. Interposed between these discs 
is a pulley, which is connected with a screw for 
moving the valve connecting-rod, and when the engine 
is running too fast one of these dis¢s drives the pulley, 
and when too slow the other drives it, but in a reverse 
direction. 

The same exhibitor shows a 12 horse portable 
engine with double or solid crank and two dy-wheel 
pulleys. The valve gear and general construction of 
the engine is the same as the foregoing. The boiler 
has a cylindrical furnace-flue running to end of boiler, 
and connected with return tubes, so that by unbolting 
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the front of the boiler the whole interior may be taken 
out for cleaning and repairs. The smoke after having 
reached the front of the boiler returns through a number 
of narrow external flues between the shell of the boiler 
and an external casing lined with cement, about 2 in. 
thick, and it comes again to the front of the boiler 
through another set of these narrow flues so as to 
effectually exhaust the heat. Durenne, of Courbevoie, 
exhibits a small portable engine, with the wheels of 
the carriage formed of sheet iron. The job is a very 
rough one, and does little credit to the makers. 
Rouffet, ainé, exhibits a very excellent portable 
engine with expansion tappets and adjusting hand- 
wheel, valve worked by eccentric, and feed-pump by 
another eccentric. This engine is an excellent job. 
It is figured in plate 36 of Armengaud’s Traité des 
Moteurs 4 Vapeur. 

Martin ainé and Calrow, 63, Rue St. Maur Popin- 
court, Paris, exhibit a horizontal portable engine of 
8 horse power, with {cylindrical furnace tube proceed- 
ing to the end of the boiler, and with fourteen return 
tubes of 2$in. diameter. Instead of an ordinary 
governor, there isan air-piston and cylinder, with 
escape-nozzle and compressing-weight, the air being 
forced into the air-cylinder by a pump, and the rate of 
discharge, and consequently the speed of the engine, 
being regulated by an adjustable outlet. A feed-water 
heater stands between the cylinder and the chimney, 
through which the exhaust steam is passed before its 
final issue in the chimney. The connecting-rod is 
forked with central guides, and the engine is carried 
by two wooden wheels, and is covered by a roofing of 
sheet iron to protect it from the weather. 


C. L. Carville, ainé, of 15, Rue Commines, Paris, 
exhibits a corrugated water-space boiler, with stud- 
rivets passing through the water-space at each furrow, 
and with each water-space distinct and removable, 
so as in effect to constitute a small distinct boiler, 
and the whole are joined to a central steam-chest by 
radiating pipes at the ends. The workmanship is 
rough, and a rough and noisy engine is attached to 
one side of the boiler. But the principle of the boiler 
is better than that of many others exhibited. 

Varral, Elwell, and Poulot, of 9, Avenue Trudaine, 
Paris, exhibit a portable horizontal engine, of 6 horse 
power, with cylinder set in the smokebox, and cross- 
pipes also carried across the smokebox for heating feed- 
water. A link, sliding in short horizontal guides or 
grooves, in which pieces, formed on the sides of the 
link, slide, moves the valve, and, by shifting the valve 
connecting-rod in this link, the throw of the valve is 
varied, and the expansion of the steam regulated. The 
governor is driven by four bevel wheels, and the feed- 
pe is worked by an eccentric. The tubes in the 

oiler are of iron, 14 in. diameter. This, in common 
with most of the engines in this annexe, is a rather 
rough job. 

J. Vouruz, ainé, of Nantes, and 52, Rue des Dames. 
Paris exhibits a well-made horizontal portable engine, 
of 10 horse power, with central guides to piston-rod 
and forked connecting-rod. The crank is solid, and 
the shalt carries two fly-wheel pulleys. Expansion- 
valve worked by eccentric, with adjusting hand-wheel. 
The governor is driven by spiral gearing. The feed- 
pump is worked by an eccentric. The engine is car- 
ried on a strong sole-plate, set on top of boiler, and 
the furnace is cylindrical, with return tubes. ‘This is 
astrong, sound job, with no rattletraps about it. 

E. Gouin and Co., of 110, Avenue de Clichy, Paris, 
exhibit a rough portable engine, with an ordinary link- 
motion. The cross-head is guided by a single square 








eye, embracing a square slide-bar. The governor is 
formed with very short arms, and the wheels of the 
carriage are formed of sheet-iron discs, with suitable 
tires. This is a very poor job, and bears the appear- 
ance of having been produced by untutored ap- 
prentices. 

Rocher fréres, of 4, Rue des Ecluses, St. Martin, 
Paris, exhibit two upright cylinder engines, one a 
good deal larger than the other, but both of good work- 
manship. The plan of bothis the same. The crank- 
shaft is carried by an entablature, supported by four 
fluted columns, and the cross-head is guided by round 
guide-rods. The valve is worked by an eccentric, and 
the feed-pump also by an eccentric. The governor is 
driven by a strap and two small bevel wheels. A small 
boiler, set in brickwork, furnishes steam to drive both 
engines. 

One of Huyon’s gas-engines, of 1 horse-power, is also 
shown in operation in this part of the annexe; and 
A. Liry, Lizars and Co. exhibit a gas-extractor, with 
three great sheet-iron plungers, and water-packing 
driven from cranks in a horizontal shaft carried by 
entablature overhead. Each plunger moves a tumbler 
to open or close a gas-valve. 

H. Marinoni, of 67, Rue de Vauregard, Paris, shows 
an upright boiler, with horizontal engine at its base, 
of 4 horse power. ‘This engine has a link-motion, and 
the cross-head is guided by two round guide-rods 
upon one side, the eyes sliding on which are con- 
nected, and a stud from the point of junction works 
the feed-pump. There are two fly-wheel pulleys, and 
the boiler stands on a foundation cistern of cast iron, 
into which the feed-water is sent. The same maker 


also exhibits a 2 horse engine in another annexe driv- 
ing a large printing-press of excellent construction, also 
made by him. ‘The engines are only of medium 
quality. 

Near Levéque’s petroleum apparatus, Gargan and 
Co. have a very onl 5 horse horizontal engine at work 
for driving a fan to supply air to mix with the petro- 
leum vapour. This engine has a forked connecting- 
rod, with a separate expansion-valve, moved by an 
eccentric, and adjusted by a hand-wheel. The feed- 
pump is also worked by an eccentric. Steam is sup- 
plied to this engine by a small cylindrical boiler, set 
in brickwork, and constructed upon the system of E. 
Schmitz, for preventing incrustation. Two views of 
this contrivance are shown in Figs. 3 and 4, and it 
consists substantially in the introduction of pans or 
casings at a short distance from the heating surfaces, 
to the end that a rapid circulation may take place in 
the narrow intervening channel, whereby deposit will 
be prevented, and the matter which would otherwise 
go to form scale, by being indurated by heat upon the 
flues, will deposit itself, in a state nearly resembling 
soft mortar, in the interiors of the pans, where it will 
do no injury, and may be removed at leisure from the 
boiler. This boiler also is by Gargan, as also is an 
adjoining portable engine of 8 horse power, formed 
with a forked connecting-rod, without variable expan- 
sion, and fitted with wrought-iron carrying-wheels. 

Adjoining the foregoing there is a small portable 
engine by A. Decauville, but it is a rather rough job, 
and undeserving of further notice. q 


Rar.ways 1n ITaty.—by the transference of Venetia to the 
kingdom of Italy, the network of Italian railways has been in- 
creased to the extent of 600 miles. An uninterrupted line of 
railway has now been established on the eastern side of the 
Italian Peninsula. The opening of the line from Ancona to 
Foligno and Rome puts the north in communication with Naples. 
Florence has now also uninterrupted railway communication 
with Rome. 
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STILMANT’S RAILWAY BRAKE, 


AS USED ON THE WESTERN{AND}EASTERN RAILWAYS OF FRANCE. 
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Tu brake, known as Stilmant’s, is one which is regarded 
with considerable favour in France, and upwards of twelve hun- 
dred vehicles fitted with it are now in use in that country, on 
the lines of the Eastern, Western, and Northern Railway.Com- 
panies. It is also applied to several of the railway carriages 
and wagons in the Paris Exhibition, and a model of it is shown 
in the French department. ‘The annexed engravings show four 
forms of this brake. Fig. 1 represents it as applied to tenders 
on the Western Railway of France; and Fig. 2 as fitted to the 
third-class carriages on the Eastern Railway; whilst Fig. 3 
shows two forms of the brake applicable to trucks, 

From these engravings, the construction of the brake, which is 
very simple, will be readily understood. The brake blocks are 
of cast iron, ard the links by which they are suspended from 
the frame have oval holes for the suspending-pins, so that a 
certain amount of vertical movement is permitted. ‘This pre- 
vents the brake, when applied, from interfering with the action 
of the springs upon which the vehicle is carried. The brake 
blocks are connected by rods to a pair of inclined slides, between 
which a wedge, formed of two parts jointed together, works; or, 
in some cases, one inclined slide only is employed, as shown on 
the left-hand side of Fig. 3. The wedge, being formed of the 
halves jointed together, can readily accommodate itself to the 
varying inclination of the slides as the latter open; and it is 
connected to the slides by dovetails, so that it can draw them 
together when raised, us well as force them apart when de- 
pressed. The wedge is connected by a link to a short lever 
tixed on a rocking-shaft carried by bearings fixed to the car- 
riage frame, and on this shaft is also placed a long lever, to 
which the power of the brakesman is either directly applied, as 
in Fig. 3, or by which the brake is applied through the interven- 
tion of a screw and hand-whecl, as in Figs. 1 and 2. The 
various parts of the brake are so lg gapeer as to prevent the 
“ skidding” of the wheels to which it is applied. 








Inp1AN Raitways.—The public in India complain greatly 
with the Bombay authorities and the Great India Peninsula 
Railway for the unfinished state of the main line. between 
Khundwa and Jubbulpore, a distance of about 260 miles. The 
East Indian line has been completed to Jubbulpore with a speed 
most creditable to the contractors. Had Bombay done its duty, 
there would at this moment be through railway communication 
between Calcutta and Bombay in two and a half days, and the 
mails would be accelerated accordingly. It is stated, however, 
by residents on the spot there is no prospect of these 200 miles 
being linked on till the end of 1869, the consequence being not 
only inconvenience to the public, but serious loss to Goverument 
and the East India shareholders, for the Allahabad and Jubbul- 
pore section just opened wili hardly pay its working expenses 
till there is through traffic. At last the line from Cawnpore to 
Lucknow has been opened. 





ARTIFICIAL STONE AT THE PARIS 
EXHIBITION. 


Tne manufacture of concrete stone has become an 
important bratich of industry in almost every civilised 
country. ‘The advantages arising from the facility of 
moulding, the selection of grain, and the greater or less 
amount of strength which can be given at will to arti- 
ficial stones, are obvious. Improved quality and lessened 
cost make the concrete stone preferable, in many in- 
stances, to the natural stone, and give to the former a 
wide and rapidly increasing field of application, Al- 
though, strictly speaking, every brick, every article of 
terra cotta or Portland cement, is an artificial stone in 
the widest sense of that term, we have become, at a 
more recent date, accustomed to confine the name to 
those articles which are produced from loose mate- 
rials, such as pieces of stone or sand, by the applica- 
tion of a cementing or binding substance, the action of 
which combines the loose particles and transforms the 
whole into a solid and cohesive mass. The principal 
material used in the manufacture of artificial stone is 
siliceous sand, but occasionally dust of marble, pieces 
of stone of considerable size, and other substances, are 
employed. The cement is, of course, the more important 
and, in fact, the principal element in this manu- 
facture, and it is that which forms the principal 
difference between the various processes now in exis- 
tence. One of the most readily adopted cements 
used in making concrete stone is hydraulic lime. 
Stones made from sand and hydraulic lime have been 
in use for a very considerable fength of time, and they 
have been found particularly suitable for structures 
exposed to the action of the sea, in which posi- 
tions they are decidedly superior to any natural 
stone that can be conveniently substituted in such 
localities. The Paris Exhibition contains a very rich 
collection of stones of this kind, many specimens having 
been taken up after having been exposed to the action of 
the waves for a succession of years without deterioration. 
Stones of this kind are of a very rough ap earance, 
and suitable only where large and massive blocks are 
required, and beauty or regularity of surface is of no 
object. For the purposes of ornamental building, 
hydraulic lime is sometimes mixed with fine-grained 





sand, and this gives a material of very suitable quality. 
An example of this kind is the Kufstein cement, which 
we have already mentioned in one of ourprevious notices. 
Natural hydraulic lime, being confined to certain 
localities, where it occurs as a volcanic product, is 
generally replaced with advantage by Portland cement, 
and in the form of a concrete of fine sand and 
Portland cement, artificial stone has become well 
known and largely used in many countries. We find 
stone of this kind in the Paris Exhibition in the French 
and Italian and in several other departments, applied 
objects of fine art and to architectural decorations. 
Such stone moulds extremely well, and does not shrink 
in setting, but its colour is very unpleasant, being a 
dull dark grey. The hardness and durability of the 
material depends to a great extent upon the proportion 
of cement which it contains. For a good and durable 
quality of stone a very large proportion of cement 
enters into the combination, Ae makes this material 
so expensive, that in'a keen competition with natural 
stone the scale turns against its application in 
many instances. Some inventors have made artificial 
stone from sand cemented together by asphalte or coal 
tar. Such a material has scarcely the character of a 
stone, as it possesses a certain pliability, particularly 
at a high temperature ; still it is capable of a variety 
of applications in practice, particularly on account of 
its impermeability to water. In the Exhibition a very 
large fountain basin of such a material is shown in the 
park by M. Bourgeois, of Paris. A material similar 
in composition is also used in’ Paris for the pavement 
of the streets, apparently -with eminent success. The 
streets are prepared in the same manner as for the com- 
mon macadamised roads, and are then covered with a 
layer of sand and'mortar; after’ which-the mixture of 
sand and asphalte is spread and pressed down with a 
heavy roller. ‘The roads, are. extremely smooth and 
even, without, at the same time, being slippery in wet 
weather; they raise very little dust when és, and’ 
make no mud when covered with water. The carriage 
wheels move over them absolutely noiselessly, there 
being nothing heard but the muffled sound of the 
horses’ hoofs. ‘The cost and durability of this pavement 
seem to be in its favour, since. its application is rapidly 
increasing in Paris. To return to the artificial stone ex- 
hibited in Paris, we have still to name the most impor- 
tant and most valuable of artificial stones,‘ viz., the 
concrete stone of Mr. Ransome exhibited in the British 
department. Mr. Ransome’s stone, as is now gene- 
rally known, consists of sand anda cement of silicate 
of lime, produced by a purely. chemical process, be- 
tween the particles of sand when in the mould. This 
stone combines the advantages of facility of moulding, 
and absence of contraction in setting, with those of 
great hardness and strength, and with a fine colour, 
variable at will from -the purest white through all 
shades and.tints. The stones named hitherto are 
produced in moulds. without pressure, the chemical 
action of the ingredients being the only power which 
affects the cementation. .The application of pressure 
assists the conglomeration of certain substances, and 
affords a possibility of producing stone of a sufficiently 
close and even grain for accepting fine and lasting 
polish, like granite or marble. These stones are the 
so-called artificial marbles; they are produced in very 
different ways, sometimes by the mere compression 
of fine dust: of hydraulic lime in a slightly damp 
state, sometimes by mixing dust of real marble with 
cements of different kinds. . They are, as a rule, pressed 
cold; but there are so many parties in this branch of 
manufacture who keep their processes secrct, that no 
general account can be given of the mode of production 
ofthese marbles. In our present notice we propose to 
confine ourselves to an account of stones made with- 
out pressure, as this is the only kind hitherto made use 
of for engineering as ‘The most important exbi- 
bition in the French department is that of the works 
at Lafarge-du-leil (Ardéche) belonging to Messrs. L. 
and E. Pavin de Lafarge. This establishment has 
been in existence thirty-five years; it consists of a 
quarry for hydraulic limestone, situated at the banks 
of the river Rhone, and has gradually increased 
to its present rate of production, amounting to 90 
million tons of hydraulic lime per annum. There 
are 500 workmen employed on the spot, and thirty-five 
kilns for burning the lime are in continuous operation, 
these requiring a-daily supply of 500 cubic metres 
of broken stone and 70 tons of coal. The average 
height of the quarry at its frontage is 100 metres, its 
length 400 metres, and the whole is worked on four 
superposed platforms, each about 25 metres above the 
other. ‘The whole works cover an area of 15 acres. 
The principal application of the hydraulic lime pro- 
dana at Lafarge-du-Teil is the manufacture of concrete 
blocks for masonry exposed to the action of the sea, 
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such as breakwaters, sea-fortifications, &c. Stones 
of this kind have been applied in a great number of 
harbour works, particularly in the Mediterranean ; and 
specimens of such stones are exhibited with the testi- 
monials of the authorities attached to them, stating 
how long they have been exposed to the action of 
the sea. We find concrete blocks from the harbours 
of Toulon, Marseilles, Cherbourg, Odessa, Barcelona, 
and Port Said. The proportions of materials used for 
making this concrete stone are given as follows: from 
350 kil. to 400 kil. of lime ground into dust and one cubic 
metre of sand are mixed together, and form a mortar 
for blocks exposed to the sea. About 300 kil. of lime 
per cubic metre of sand give a mortar for foundations 
in fresh water; and 250 kil. of lime and one cubic 
metre of sand make a cement or mortar for structures 
and stones used in open air. For the production of 
artificial stones, these mortars are mixed with broken 
stones or coarse-grained sand, viz.: for the sea, 2 
volumes of mortar and 3 volumes of stones; found- 
ations in fresh water, 1 volume of mortar and 2 
volumes of stones; stones for building purposes to be 
used in the open air, 3 volumes of mortar and 5 
volumes of sand. The hydraulic lime of Teil takes about 
18 hours for setting, which makes an important 
difference between it and Portland cement and most 
other materials of that class, which set almost im- 
mediately. Under certain conditions this slow setting 
is an advantage, as less care is required in using the 
mortar; but there are other cases when a quickly 
setting cement will be preferable. The chemical 
analysis of the limestone in its burnt and powdered 
state is given as follows : 


Water 

Carbonic acid 
Silica 

Alumina 

Lime gee 
Sand and clay ... 


ef FF x4 


There have been many tests made to ascertain the 
tensile strength of the mortar and artificial stone pro- 
duced by Messrs. Parin. These experiments doe 
that the strength increases very per ec with the 
age of the stone, the action of the atmosphere assisting 
in hardening the material by a slow process of absorp- 
tion of carbonic acid, which combines with some free 
quicklime left in the mass at its first formation. 
The price of the hydraulic quicklime, burnt and 
ground, delivered at the works, is 15 francs 
per ton. ‘The exhibition of Messrs. Parin also con- 
tains some specimens of oramental tiles produced 
from dust of this hydraulic lime by compression. 
The tiles have a very smooth surface resembling marble, 
and appear to be very strong and durable. The pro- 
cess of their manufacture is a recent invention of 
Messrs. Rousset and Damon, of Viviers. 

Artificial stone of a similar kind is also exhibited by 
the Usine Conturier, after having been submerged in 
the harbour of Toulon since 1862. The hydraulic 
lime in this stone is that of Theil. Another stone, 
exhibited by Messrs. F. Durn and Co., in Lyons, con- 
tains hydraulic lime from a locality called Homme 
d’Armes, near Lyons. Stones made of Portland cement 
and sand are shown by Messrs. Demarle, Lonquety and 
Co., of Boulogne-sur-Mer. The strength of this ma- 
terial is shown by weights suspended from square 
blocks of such concrete. One specimen, consisting of 
two volumes of sand and one volume of cement, carries 
a load of one ton on a section of 10 centimetres square, 
and a block of pure cement is weighted with about 
three hundredweight on a section of about 14 centi- 
metres square. Similar specimens are also to be seen 
in the Prussian department; they are very valuable 
as proofs of the great strength of these cements, but 
they present little novelty in themselves or in the 
mode of their application. A very different position 
is occupied by the artificial stone of the Coignet Com- 
pany in the French department, and by that of the 
Officina di Palazzolo, near Brescia, in Italy. The 
Coignet Company has a large and powerful establish- 
ment at Paris. Its registered title is Société Centrale 
des Bétons Agglomérés, and the articles produced by 
the company have an extensive sale throughout France, 
and also in some other countries. The béton of M. 
Coignet is a mixture of fine sand and cement ; it is 
used for pavings, foundations, exterior house decora- 
tions, = ornaments of all kinds. The Coignet Com- 
pany have supplied a great quantity of the foundations, 
pavings, and stone facings in the present Exhibition, 
and they have, besides this, established a special 
building made almost cntirely of their stone in a variety 
of forms, and fitted with specimens of their artistic 





articles, such as statuary, sculptures, &c. The models 
selected by the company are mostly taken from 
sculptures of classic beauty, and the reproduction of 
these in artificial stone is very good, so that the ob- 
jects shown in the Exhibition and also in the sales- 
rooms of the company form points of attraction even 
for those who take little or no interest in the process 
of their manufacture, .The .xeproduetion~ of classic 
sculptures in this material has many obvious advan. 
tages over the use of plaster of paris, the most impor- 
tant of all being durability and strength of the article 
produced ; at the same time it enables the manufac- 
turer to produce these objects at a very moderate 
price as compared with sculptures of marble or of 
natural sandstone. Architectural details of highly 
ornamental character are produced with equal facility, 
and the beauty and boldness.of outline shown in some 
of the specimens amply illustrate the great facility 
which this material affords in its treatment. There is 
also in the Exhibition a large arch made in one piece 
of this artificial stone, and carrying a considerable 
load at its crown, asa specimen showing the strength 
of this material. Another-arch is made to hang over 
unsupported at one end, there being only about three- 
quarters of the arch completed, and the whole carries 
itself, supported only at one abutment. All this amply 
illustrates the great utility of a material like artificial 
stone. M. Coignet’s stone, however, leaves much to 
be desired, with regard to its colour and its dura- 
bility.* The factory of Palazzolo, in Italy, has shown 
some articles of a highly ornamental character, which 
very closely resemble those made of Coignet’s stone. 
These articles are made. from a natural hydraulic lime 
found in that locality, mixed with fine sand ; they are 
very beautifully moulded, and show perhaps more pro- 
minently than any other articles of artificial stone in the 
Exhibition how great the advantages are which artificial 
stone possesses in its application to ornamental work. 
The most modest of all the exhibitions of artificial 
stone, compared with its value and importance, is that 
of Mr. Ransome’s concrete stone. It is divided into 
two collections, one placed in the machinery gallery, 
amongst the articles of civil engineering, and the other 
in the central part of the building, amongst objects of 
architecture and house-decoration. The latter group 
is the larger and more important one of the two. It 
consists of a full-size gothic window and a balustrade 
with a pair of columns placed in front. The articles 
are very fine in colour, outline, and grain, but the 
design of the objects are made is somewhat plain 
and without any pretence to high artistic merit. 
It therefore requires “a certain amount of know- 
ledge of the process by which this stone is produced 
to conclude by inference and comparison what it 
is capable of making if applied in the same manner 
as that in which the Continental manufacturers of 
bétons use their materials. By a happy coincidence, 
an account of the eminent success which has attended 
the use of Mr. Ransome’s stone in India has just 
reached Europe. Mr. Walter M. Ducat, R.E., Execu- 
tive Engineer for Reclamations, has published the 
results of his experience with the concrete stone in 
the Bombay Builder, and the results obtained by him 
are fully as favourable as those obtained elsewhere 
with Mr. Ransome’s material. We will now only 
quote the following passage from Mr. Ducat’s state- 
ment: ‘‘ As the sand, chalk, moorum, or other ingre- 
‘ dients which may be used, are merely required to be 
“absorbent, and have no part to perform in the 
‘chemical action which takes place in the formation 
“of the stone, it is clear that by the introduction of 
* the natural earth, colours, such as red and yellow 
‘ ochres, &e., we can produce any variety and depth 
of colour that we like, and this alone will make 
artificial stone highly prized for ornamental an.1 
string courses, &c., in these days of polychromatic 
architecture.” There can be no doubt that the con- 
crete stone of Mr. Ransome is the most important 
article of this class exhibited at Paris. It ranks 
amongst the most important inventions made within 
the last decennium, and indeed amongst the most 
valuable results of inventive ingenuity made at any 
time. 

There are some other exhibitions of silicious stones 
produced by French makers to be seen in an annexe de- 
voted to objects of civil engineering, close to the Porte 
Rapp, and at first sight these may be thought to be 
produced by the same process as the concrete stone of 
Mr. Ransome. This, however, is not the case, although 
there is some resemblance in the scientific principle 





* The foundation block of the smaller Allen engine, made of 
this cement in the Exhibition, is broken right through already, 
and many other articles of the kind show signs of rapid decay. 





involved in their manufacture. The stones exhibited are 
the make of M. Leon Dalemagne, of Paris, the 
owner of a patent for the application of silicates in 
solution for the preservation of natural limestones, 
and for the production of artificial stones from a mix- 
ture of sand and lime by the application of these 
soluble silicates. This is the same process first indi- 
cated in 1825, by Professor ‘Fachs, the discoverer of 
the soluble silicates, to which he gave the name of 
“ water-glass ” in the German language, and as subse- 
quently carried out by M. Kuhlmann, of Lille. The 
application of chloride of calcium is not included in 
these first attempts to produce artificial siliceous stone. 
The manufacture of M. Leon Dalemagne seems to be 
principally applied to the silicalisation of natural stones, 
and of this kind of industry he shows some very fine spe- 
cimens, such as some ornamental architectural details 
for a church built of a soft limy sandstone of Antoigne, 
which has been converted into a very hard stone by the 
liquid silicate, after the sculptor’s work having been 
completed. In all those stones, the silicate of lime is 
produced from the lime naturally contained in the 
original stone, and the subsequent application of 
chloride of calcium does not form any essential part of 
the process. The few specimens of artificial stone 
made of sand by M. Dalemagne show the difficulty not 
yet surmounted by him to produce thick masses or 
large blocks of artificial stone. This, indeed, has been 
Mr. Ransome’s great difficulty for more than ten years 
vast, and has orly very recently been overcome by 
him ; and this, of course, is the vital point in the prac- 
tical applicability of any process for the manufacture 
of artificial stone. There is another exhibition of 
siliceous stone at Paris by M.L. Mignot. This is pro- 
duced from quicklime and soluble silicate, and used as 
a kind of cement for covering other articles with, and 
protecting the latter from atmospheric or other chemical 
influences. M. Mignot’s material is called silexore, 
and its applicability to a variety of purposes is illus- 
trated by several specimens. 








THE COBLENTZ RAILWAY BRIDGE. 


Tue bridge over the Rhine at Coblentz, of which we 

give a two-page illustration this week, is one of the finest 
and most interesting structures of its kind in Europe. It 
has been erected by the Rhenish Railway Company in Prussia, 
and was completed about three years ago, from the de- 
signs and under the superintendence of M. Hartwich and 
M. Sternberg, two of the chief engineers of the above com- 
pany. The situation of the bridge is close to the town of 
Coblentz, aud within the range of fortifications surrounding 
that town on one side of the river, the opposite side 
being occupied by the well-known fortress, Ehrenbreiten- 
stein, one of the strongest military positions in Rhenish 
Prussia. In the construction of the bridge, military questions 
played an important part, and consequently we find both 
its piers constructed for strategic purposes, each being a 
small fort or so-called “téte de pont.” The clear distance 
between the two fortified piers is 978ft. (Prussian), and 
this space is divided into three equal spans of 308 ft. clear 
width each, and separated by two piers of 27 ft. thickness. 
The arches are segments of a circle, having 437 ft. radius,’ the 
versine being one-eleventh the span. The rails are placed 
2 ft. above the crown of the bottom flange of the arch, and 59 ft. 
above the low-water level of the river. On one side the 
line of rails rises towards the centre of the bridge at the rate 
of 1 in 70, so as to reach the level of the railway at the Cob- 
lentz side of the river, where the space for a longer and less 
steep incline could not be conveniently had. At the other side 
of the river the line remains horizontal, and level with the 
crown of the bridge. The bridge carries two lines of rails and 
two footways. Its total width is 33 ft. Gin. Each span is 
carried by three parallel wrought-iron arches, the construction 
of which is given in detail in the engravings. They are 
connected by a cross bracing, as shown in the cross sections, 
Figs. 9 and 10, and the permanent way is carried upon wrought- 
iron cross sleepers. The ironwork for the three spans consists 
of 182 tons of wrought iron and 108 tons of cast iron. 
_ The strains are calculated not to exceed 5 tons per square 
inch. The greatest load upon one arch is estimated at one ton 
per current foot of iength. ‘The contract price at which the whole 
ironwork was taken by two contractors in Prussia was ut the 
rate of 22/. 10s. per ton. The total cost of the bridge has been 
about 13,5001. Fig. 1 of the engravings shows a general 
elevation, and Fig. 2 a plan of the entire bridge. In Fig. 3 one 
complete arch is shown to an enlarged scale, and a still more de- 
tailed representation of the arches is given in Fig. 7. There are 
twenty-five vertical struts in each half of each arch, as shown in 
Fig. 7; and the cross sections of the bridge are represented in 
Figs. 9 and 10. 

igs. 4, 5, and 6 show the construction of the piers, and 
Fig. 8 the detail of the abutments and the mode of connecting 
the arch to the cast-iron saddle-plate, so as to allow for expan- 
sion by heat; these being the principal details of interest in 
the construction of the bridge. The Coblentz bridge is a 
bold and fine specimen of a wrought-iron arch bridge. In 
its execution and service, it has proved a perfect success; 
and im beauty of appearance, it is equal to any modern railway 
bridge in existence. The drawings of this bridge are now ex- 
hibited at Paris by the Rhenish Railway Company. They form 
a very tine volume of plates, to which a description of the 
bridge and of the mode of its erection has been added by M. E. 
Hartwich. 
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LONG-SPAN RAILWAY BRIDGES. 
(Continued from p. 572.) 


' 
} As we do not purpose making a digression on the 
ubject of the comparativestrength and other advantages 
of steel, our paper having already exceeded the pro- 
nosed limits, we shall have little more to present than 
the tabular results given by the slightly modified for- 
mule for similar iron structures. 

The general conditions of the several types will be 
little influenced by the substitution of the new material. 
The deflexions will be proportionally the same, al- 
though, of course, the specific amounts will be greater 
on account of the higher value of the limiting strain. 
The comparative weights of metal required in the 
construction of steel and iron long-span bridges will 
yary ina much higher ratio than the mere ultimate 
resistarices of the two materials. Thus, if the strain 
due to the weight of the girder itself be 50 ewt. per 
square inch, there will, with a limiting strain of 80 ewt. 
yer square inch, remain 80—50=30 ewt. per square 
inch available for the “ useful” load; whereas, had the 
limiting strain been 130 ewt., the residue would have 
been 130—50=80 ewt. per square inch ; consequently 
in such an instance, although the ultimate resistances 
of the two materials are only as 13: 8, the practical 
available strengths would be as 8: 3, or about 13 
times the amount which might at first sight have been 
expected. We shall consider a strain of 130 ewt. per 
square inch on steel to represent the same factor of 
safety as a strain of 80 ecwt. per square inch on iron. 
This will be well within the limits, and we take it pur- 
posely, so to avoid all exaggeration of the probable ad- 
vantages accruing to steel as the material for long-span 
bridges. We shall not make any special modification 
in our formule on account of the slightly increased 
specific weight of steel, but include all necessary 
changes in the altered values given to the coefficient y. 
It will be unnecessary to give the process in the same 
detail as before ; we shall merely give the final formule 
and the combined tables for each type. 


Type 1—Box Girders with Plate Webs (Steel). 

As the same causes which make this a disadvan- 
tageous form for a long-span irox bridge operate with 
still greater effect when s¢ee/ is the naatie employed, 
we donot consider it necessary to investigate the con- 
ditions of this type.in the present mstance. 

Type 2.—Lattice Girders (Steel). 

The weights of the platform girders and bracing in 
steel we shall take to be 2 of their former amounts, but 
we shall, in all instances, add five per cent. for con- 
tingencies to the value of W as given hy the formule. 
The notation will remain as before: that is, S—span 
in feet ; T=limiting strain=130 cwt. per square inch ; 
sand y coefficients depending upon the practical con- 
struction of the girders ; / the strain in hundredweights 
per square inch resulting from the load of the structure 
itself; M the weight of iron in terms of the “ useful” 
load (L); and W the gross weight of iron per foot 
tun of the entire bridge. 

t=.038y. When y=2.7+.0018, we have : 
=.1055+ .00003S?. 


t t 
AS —4( _ : 
M a L=40+ 5 Vs 

W=ML+L—40. 

Span in feet. t. M. W. 
300 34.2 .05 25 
400 46.8 56 38 
500 60 38 52 
600 74.8 1.35 83 
700 88.2 2.1] 126 
800 103.2 3.85 225 
900 118.8 10.6 607 

1000 135. oe) DM 
Type 3.—Boustring Girder (Steel). 
__ 1.440T 
T+44a 
When y=4.2+.0028, we have c=.048 
/3.36+.00168 
t 4 - 
M=— . L=—40 - is 
f ——; L=40+ 5 Vs 
W=ML+L—40. 

Span in feet. Z. M. W. 
300 31 ol 24 
400 41.5 46 33 
500 51.5 65 45 
600 61.5 .89 5g 
700 71 1.2 78 
800 80.5 1.62 102 
900 90 2,25 140 

1000 98 3 184 
1100 103.5 3.9 238 








Span in feet. é, M. W. 
1200 115.5 8 480 
1300 123 17.5 1047 
1400 131 ie) ie) 
Type 4.—Straight Link Girder (Steel). 
_ dal 
When T—.3a° 


y=4.2+4.002 8 we have a=.059 S4/3.36-+.0016 8 
t 4 
77: I 40+ 5 J 
W=M L+L— 40. 


Span in feet. t. M. W. 
300 25.4 24 21 
400 35.8 38 29 
500 46.2 55 40 
600 58.8 83 55 
700 71.5 1.22 78 
800 86.5 1.99 123 
900 101.6 3.58 214 
1000 124.6 23.1 1304 

1100 140.7 (ora) ¢) 
Type 5.—Cantilever Lattice, uniform Depth (Steel). 





t=/265 + .0085*+ 32000— 179. Wheny=3.3-+ .001S 


tb = 

= _____.. L—40 + — 3 

$ (T=/) +AVs 
W=ML+L—40. 

Span in feet, t. M. W. 
300 22 29 22 
400 30 45 31 
500 38 .62 42 
600 46 86 54 
700 54: 1.13 70 
800 63 1.5 91 
900 70 1.93 116 

1000 78 2.53 152 
1100 86 3.34 198 
1200 95 4.74 280 
1300 103 6.76 397 
1400 lll 11.1 650 
1500 120 22 1288 
1600 128 120 7000 
1700 137 oe oo 


Type 6.—Cuantilever varying Economic Depth (Steel). 
¢ = 7215+.0068?+32000—179 


th 7 fs 
A= L=40+,]5 
8(T—2) - 18 
W =ML+L—40 

Span in feet. t. M. W. 
300 18 23 19 
400 24 32 24 
500 31 AT 33 
600 37 61 41 
700 pa 79 48 
800 50 1.0 64 
900 58 1.27 76 
1000 64 1.57 98 
1100 71 1.98 124 
1200 79 2.6 158 
1300 85 3.23 195 
1400 91 4 242 
1500 98 5.35 315 
1600 106 84 481 
1700 113 12.0 720 
1800 120 22 1326 
1900 128 120 7150 

2000 134 vo i 

Type 7.—Continuous Girder, varying Economie Depth 
(Steel.) 
Ma +3mb _ 5 L=40+ 7/8 
a+b 18 
: W=ML+L—40. 

Span in feet. M. W. 
600 61 42 
700 79 52 
800 97 63 
900 1.15 75 

1000 1.3 84 

1100 1.5 96 

1200 a7 109 
1300 1.9] 123 
1400 2.12 137 
1500 2.37 152 
1600 2.63 168 
1700 2.94 189 
1800 3.26 210 
1900 3.67 237 
2000 4.08 264 
2100 4.6 297 
2200 5.13 332 
2300 5.93 885 





Span in feet. M. Ww. 
2400 6.7 434: 
2500 7.8 506 
2600 9 585 
2700 11 716 
2800 13.2 861 
2900 17.5 1141 
3000 24.9 1625 
3100 52 2821 
3200 11.8 7000 
3000 oo @ 

Type 8.—Arched Ribs with Braced Spandrils (Steel). 
Lie 
‘= ——. 
+a 
When 


y=4.5+.0028, we have a —.0268/3.6+.00168 


M=,! . L=4047 V8 
P an t 18 
W=ML+L—40. 

Span in feet. 4. M. Ww. 
300 27.6 27 21 
400 36.8 39 28 
500 44.8 52 36 
600 53.2 69 46 
700 58.5 .87 57 
800 68 11 71 
900 74.8 1.35 84 

1000 81.5 1.68 102 
1100 87 2.02 125 
1200 94.5 2.66 163 
1300 100 3.33 203 
1400 105 4.2 255 
1500 110 5.5 333 
1600 116 8.3 500 
1700 120 12.2 735 
1800 124 20.7 1240 
1900 128 64. 3836 
2000 133 @ ae 


Type 9.—Suspension with Stiffening Girder (Steel). 
¢ =.0268 «/ 3.36 + 00168. 
When y=4.2+.0028 . L=40+4,/5 


Sy { t ( Sy i ; 
M=39900t ta—7\ 4+ g0000 J 5: When 
=5+.0035, 

W=ML+L—40. 

Span in feet. t. M. W. 
300 15.3 .23 17 
400 20.8 .o4 24. 
500 26.5 45 31 
600 32.4 6 39 
700 38.5 aa 49 
800 44.8 .97 60 
900 51.3 1.22 74 

1000 58 1.52 91 

1100 64.9 19 113 

1200 72 2.38 148 

1300 79 2.98 175 

1400 87 3.92 228 

1500 93 5 289 

1600 101 6.98 402 

1700 109 10.51 600 

1800 117 18.34 1055 

1900 125 51.5 2910 

2000 134 ao ao 

Type 10.—Suspended Girder (Steel). 
seat 
T+.73a 
When y=4.2 + .0028, wehavea=.02681/3.36 +.00168. 
M= T° L=40+4V5 
W=ML+L—60. 

Span in feet. ¢, M. W. 
300 24.4 .23 17 
400 31.6 .o2 22 
500 39.7 43 28 
600 47.5 57 36 
700 54.7 72 44 
800 64.5 9 54 
900 69 1.13 66 

1000 75.5 1.4 81 

1100 82.5 1.74 102 

1200 88 2.14 124 

1300 95 2.7 152 

1400 101 3.3 186 

1500 105 4.2 234 

1600 110 5.5 307 

1700 117 9 500 

1800 123 17.5 961 

1900 127 42.3 2320 

2000 132 i) io 2) 
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Type 11.—Straight Link Suspension (Steel). 
.78aT 


=P — 220° 
When y=4.2+.0028, we have a=.0378 
V 3.36+.00168 
M=," , > L=40+4 v5. 


W=ML+40-L. 

Span in ft. t. M. W. 

300 8 16 14 
400 24.5 23 18 
500 31: > 23 
600 39. A 30 
700 r 38 
800 7 49 
900 54.6 60 
1000 ’ 28 78 
1100 84.! 86 110 
1200 95.5 2. 160 
1300 109 2.2 368 
1400 118.8 6 597 
1500 129.5 2000 
1600 2” 

The results of our various investigations are shown 
collectively in a graphical form in diagrams Nos. 1 and 
2, the curved lines of which are obtained by plotting 
the gross weight of iron in ewts. per foot span, given 
in the final tables for each type, to the vertical scale of 
100 ewts. to the imch. A careful inspection of these 
diagrams will enable us easily to trace the comparative 
merits of the respective systems as far as the super- 
structure of the main span itself is involved, and to 
note the varying influence of the span in each instance. 
A glance will be sufficient to assure us that the several 
types do not maintain the same relative economic 
positions throughout, since in many instances the lines 
cross one another, showing that, at the span corre- 
sponding to the point of intersection on the diagram, 
the weight of metal required in the construction of a 
bridge on either of the systems in question will be 
identical. 

Briefly summarising the results indicated in the 
diagram for iron structures, we find that at the span of 
300 ft., Type 11—the straight-link suspension bridge— 
obtains an advantage of some 20 per. cent. over any 
other system, and that it maintains a certain advantage 
of diminishing value up to 700 ft. span, when it has to 
resign the leadto Type 7—the continuous girder of vary- 
ing depth (Sedley’s patent)—which type maintains a 
rapidly increasing advantage over all others up to the 
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limiting span. These two forms of construction, then, 
within their own proper spheres, appear to be the most 
economical possible, as far as regards the superstruc- 
ture of the main span. Of course it is quite possible 
that in numerous instances anchorage could not be 
obtained for the suspension bridge except at a cost 
which would render even our heaviest type—the box 
girder—a more economical form of construction. 


The system following next in order in the scale of 
economy is Type 6, the cantilever lattice girder of 
varying depth, which maintains its relative position 
throughout unaffected by the specific length of span. 
Types 9 and 10, the suspension with stiffening girder, 
and the suspended girder, succeed the last named one. 
Although palpably different both in principle and 
appearance, the respective weights are almost identical 
Secucheh. being, up to 700 ft. span, little different to 
the a type. We now come to Type 5—the 
cantilever lattice girder of uniform depth—following 
closely on the heels of the last two systems up to 
600 ft. span, when it is suspended by ‘Type 8—the 
arched rib with braced spandrils. The imdependent 
girders, as might fairly be expected, occupy the lowest 
place on the list, although at 300 ft. span, Type 4—the 
straight-link girder—shows a slight sluminas over the 
arch. Within the limits of 400 or 500 ft. span, the 
straight link is the most economic form of the indepen- 
dant girder; above that span the bowstring girder 
surpasses it. ‘l'ypes 2 and 1, the lattice and box girders, 
conclude the list. 

We have already insisted that the order of economy 
thus exhibited holds good only with reference to the 
superstructure of the main span, and that it does not 
represent the comparative costs of complete structures 
on the different systems, for which, indeed, no general 
rule could possibly be given. Some of our types re- 

uire loftier and, ceteris paribus, more expensive piers 
than others; thus the piers for a suspension bridge 
will be higher than those for an arch, and the land- 
chains required in the former system will be another 
cause of excess. Probably the fairest way of arriving 
approximately at the true relative economy of the dif- 
ferent systems in average cases will be by ascertaining 
the gross average weight of iron per foot run required 
in the construction of viaducts consisting ‘of three 
spans, of which the side spans are one-half the opening 
of the centre one. Under these circumstances, with 
the exception of the independent girders, the average 
weight per foot run will be that due to the long span, 
whilst in those instances the smaller weight per foot of 
the side spans will reduce the average weight per foot 
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of the entire structure, as may be seen by the com- 
parison of the following Tables with former ones : 


S=span of centre opening; 5 7: Span of side 


openings. W average weight of iron in ewts. per 
foot run of bridges. 
Iron Girder Viaducts. 


Box. Lattice. Bowstring. 


Ww. W. W. W. 
+h 32 31 27 
66 45 43 39 
500 102 65 57 65 
600 193 109 79 98 
700 766 273 118 318 
800 189 
900 494 
Steel Girder Viaducts. 
- Lattice. Bowstring. Straight-link. 
S. W. Ww. Ww. 
300 21 21 18 
400 29 26 23 
500 37 34 30 
600 54 42 38 
700 79 54 52 
800 132 68 76 
900 326 90 125 
1000 115 672 
1100 145 
1200 270 
1300 558 

From the preceding tables it is at once apparent 
that, at the shorter spans, the difference of weight be- 
tween the independent girders and those dependent 
upon some extraneous means of support is much 
less marked than before. Indeed, in some instances 
the conditions are reversed : thus, at 300 ft. span both 
the lattice and bowstring girders show a certain 
positive advantage over the arch, which the more 
economical system of the straight link retains up to 
400 ft. span even. 

The positions of the several types in the scale of 
economy would, obviously, be again shifted if the side 
spans were taken at a different ratio to the main - 
than $; but we believe it is’ unnecessary on that 
account to extend our investigations, since, with the 
assistance of the tables already given, there will be 
little difficulty in ascertaining with a considerable 
amount of accuracy the most suitable form of con- 
struction possible for any “ /ong-span railway > 

B. B. 
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STUART’S PULP-ENGINE; 









A 


We here give some illustrations of T. C. Stuart's pulp-engine 
asort of metallic grinding-mill or rasp for grinding down wood 
or straw, or other similarly hard materials into pulp for making 
paper. This machine, which has for some time been in ex- 
tended use in America, has lately been introduced into France 
by Montgolfier and Sons, of 39, Rue de Palestro, Paris, who are 
authorised by M. Orioli, paper-maker at Ponchana, to state that 
this pulp-engine gives good results in the preparation of paper 
from straw. The pulp obtained ftom straw or wood may be 
used with or without the addition of pulp from rags. Fig. 1 is 
alongitedinal section of the machine; Fig. 2,a ground plan; 
and Fig. 3, an end view of the whole apparatus on a smaller 
seale. Fig. 4 is a face view of the end of the drum, against 
which the serrated steel disc revolves; and through an opening, 
J,in which (seen also in Fig. 1) the pulp escapes after being 
ground. Fig. 5 is a face view of the serrated steel disc, which 
grinds the materials in the manner of a millstone. A is the 
driving pulley; B the drum containing the revoiving disc, and 
which is furnished with serrated ends, one of which, C, is fixed, 
while the other, D, may be moved backward or forward by the 
endless screw, F, whereby the proximity of the end to the disc 
is regulated. E is a screw for regulating the proximity of the 
disc to the fixed end of the drum, C. The pump which lifts 
water into the hopper for carrying on the action of the apparatus 
is driven by the pulley, G; and H, Fig. 3, is the pump itself. 
The materials to be ground are carried with the water from the 
hopper down the pipe, shown in Fig. 1, as entering at the centre 
of the drum, and, being ground to the requisite fineness by the 
revolving disc, are finally expelled through the pipe, J. The 
after part of the end, D, it will be observed, is formed as a great 
external screw, so that, by rotating it, the end is advanced or 
retired relatively with the rotating dise. ‘This is a well-designed 
machine, and we have no doubt it will come into extended use 
in Europe, as it has already done in America. 





THE SUSQUEHANNA RAILWAY BRIDGE. 


Tue Susquehanna Bridge at Havre de Grace, U.S., which is 
now nearly completed, has been constructed to unite the hitherto 
severed portions of the Philadelphia, Wilmington, and Baltimore 
Railway ; and we condense the following particulars of it from 
an account which has recently appeared in the Scientific 
American : 

The bridge is situated about half a mile above the mouth 
of the Susquehanna river, and about one quarter of a mile 
below the point of Watson’s Island. The line of the bridge, 
which is a continuation of the line of railroad on the east 
side of the river, is at right angles to the general line 
of the stream, which is at this point divided by the bar, 
extending southerly from Watson’s Island, into two channels, 
the easterly of which has a depth of 49 ft. and the westerly of 
25ft. 6in., while at the point where the bridge crosses the bar 
a ced depth is but 5 ft. 6 in. below low water. 

superstructure, which is for asingle line, is of wood, built 
mainly on the Howe plan, with arches, and consists of twelve 
spans of 250 ft. 9 in. very nearly in the clear, and a draw-span of 
174 ft. 9in. The whole distance between the abutments is 
8278 ft. 9in. On the west side of the river the bridge is con- 
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nected with the old line by double lines of rails 3000 ft. 
long. 

The piers which support the superstructure are thirteen in 
number, and are of stone carefully laid in cement, within 
caissous of boiler iron which reach a point above the line of 
running ice. From this height the piers are finished with cut 
stone laid in courses. The draw pier (No. 8) is circular, with a 
diameter of 24 ft. 8 in. at the top of the caisson, while each of 
the other piers has a width of 8 ft., anda length of 35 ft. 4 in. 
at top of caisson, and a width of 7 ft. 3in, at top of the cut stone. 
Beside the piers which carry the superstructure, there are at the 
draw two guard piers, one above and one below, which serve to 
protect the draw from injury and to aid vessels in passing. 

The piles for the pier No. 3, in the deepest water built in, were 
levelled at a depth of 38 ft. 5 in., and the piles for the pier No. 4, 
in the shoalest water built in, were levelled at a depth of 4ft. 11 in. 
below low water. The abutments, two in number, are of cut stone. 
From low water to the under side of chords at abutments is 25 ft. 
8 in., and the bridge rises by a regular curve from each abutment 
toward the centre, making the distance from low water to under 
side of chords, at piers Nos. 7 and 9, 27 ft. 6 in. 

The charter of the Susquehanna Bridge was obtained of the 
Maryland Legislature at the session of 1853. Surveys and 
examinations of different lines were made, and the building was 
begun in the same year ; but in 1854, after some piles had been 
driven and some materials purchased, the work was suspended 
until 1862, Between the middle of June and the end of 
November, 1862, a full examination of the bed of the river was 
made, the plan ot the piers was decided upon, and from that 
time to the present the work has progressed, subject, however, 
to some interruptions. 

By the 20th of November last the work was sufficiently ad- 
vanced toullow the crossing of a locomotive, and on the 26th of 
November the bridge was so far completed as to allow of its 
being formally opened for traffic. Since the opening. of the 
bridge the work of completion has steadily progressed, and is 
now nearly finished, except the iron covering of the trusses, 
and the iron second story of the abutments, which are designed 
to flank the superstructure. ‘These pieces of work will not be 
completed before another year. 

The unstable nature of some parts of the bed of the river, 
together with the unusual depth of the water and the occa- 
sional violence of the ice freshets at the site of this bridge, are 
what have given the work a character of unusual engiueerng 
difficulty. The mode of constructing the piers was especially 
designed to meet this difficulty, and it has answered its purpose 
very perfectly. The masonry was laid within wrought-iron 
water-tight cuissons, which were fastened to timber plattorms, 
and lowered gradually with the building of the masonry to pre- 
pared foundations of piles. The lowering was in some cases 
assisted by screws, and in others the platforms were guided to 
the bottom by temporary guide piles. One of the piers was 
lowered by means of six 34 in. screws, 56 ft. long, to a pile 
foundation in water generally over 40 ft. deep. 

The bridge was built after the plans and under the superin- 
tendence of Mr. George A. Parker, C.E., and it has been tested 
by a load of four times the weight of any train that can ever 
pass over it. Its cost was about 1,500,000 dollars, a heavy 
sum for a single line of railway only 100 miles in length. 





BESSEMER STEEL MAKING IN AMERICA. 


Some time ago Mr. A. L. Holley, the well-known author of 
“Ordnance and Armor,” visited England for the pu of 
—— a thorough practical knowledge of the process of Besse- 
mer steel making as carried on here. On his return to America, 
he laid out at Troy some works belonging to Messrs. Winslow, 
Griswold, and himself, where the manufacture of Bessemer 
steel has since been very successfully carried on. Of course, 
the mode of carrying on the Bessemer at the Troy works 
is generally the same as that adopted here; but in the arrange- 
ment and details of the plant employed Mr. Holley introduced 
several improvements well worthy of attention. 

At the Troy works the pig-iron to be converted is brought 
into the melting-house on trucks on a railway, from which the 
loaded trucks are lifted by an 8 ton hydraulic crane to the 
charging floor, whence the iron is fed into the cupola furnace, in 
which the melting is performed by anthracite coal. From this 
furnace the molten iron is run out into a ladle hung on trunnions 
and arranged upon a platform-scale, so that the charge of 5 tons 
for the converter can be accurately weighed and then tipped into 
a trough, or “runner,” which conducts it to the converter. 

Instead of the two converters being situated opposite to each 
other, one on each side of the moulding pit, as is usual here, 
they are placed side by side, Mr. Holley’s object in adopting this 
arrangement being to obtain more room for pouring and remov- 
ing the ingots. ‘Io provide for the rapid removal of the tuyeres 
which have become choked by slag or impurities, and their re- 
placement by new ones, Mr. Holley jm the converters in 
sections, secured together by cottered bolts, and under each con- 
verter there is arranged a hydraulic lift, onto which there is 
run on a railway a carriage which may be raised up by the lift 
to receive the lower part of the converter, so that when the 
latter has been taken off at a joint below the trunnions, it may 
be run off by the carriage to an opening provided in the converter 
platform at the side of the converter, and here the old tuyeres 
are removed and the new ones inserted and secured by ramming 
ganister around them. By this contrivance the entire operation 
of removing the old tuyeres and inserting new ones all ready for 
the repetition of the converting process can be performed in half 
an hour. The same contrivance which provides for the renewal! 
of the tuyeres also affords great facility for renewing the entire 
lining of the converter, which has to be done after about eighty 
charges have been converted. 

Besides the above method of providing for the renewal of the 
tuyeres, Mr. Holley has introduced in the ‘lroy Bessemer Steel 
Works severe] other iinprovements upon the English plant. One 
ot these is the addition of top supports to the cranes, by which 
they are made much lighter thau when the only supports are 
the hydraulic cylinders. Another is the employment of three 
instead of only two cranes around the ingot pit, by which greater 
facility is affurded for the rapid removal of the ingots; and an- 
other is the substitution of the Worthington duplex pump for the 
English plunger pump to work the hydraulic machinery. He 
has also provided a screw adjustment for the fire-clay stopper 
of the pouring-hole of the ladle from which the steel is poured 
into the moulds, by which much scrap is saved. 

At the Troy works the spiegeleisen is as usual melted in a re- 
verberatory furnace, but the other iron is melted in cupolas, a 
practice which has, to some extent, been adopted here. Mr. 
Holley provides for the relining of the bottom of the cupola in a 
very ingenious way, without any delay, by furnishing it with 
three separate bottoms, arranged to revulve about a central 
vertical pivot so that one can be removed and another brought 
into place. The central pivot is made hollow to serve as a 
conduit for the blast to either bottom which is in place. 

The blast for the cupola for the melting of the iron, and the 
reverberatory furnace tur melting the recarboniser, is turnished 
by one of Dimptel’s and one of Koot’s blowers; and that for the 
converters is supplied by two blowing-engines, with 42 in. blow- 
ing cylinders, and 36 in. steam cylinders, of four feet stroke, and 
au aggregate horse power of 350, built by Miers Corywell, of 
the Dry Dock Ironworks, New York. These engines are fitted 
with Dickerson’s improvement of Sickle’s cut-off. The hy- 
draulic machinery and steam-pumps for working it were con- 
structed at the works of H. ke Worthington, in New York; 
aod Mr. Holley was greatly aided by Mr. D. S. Hines, of the 
Worthington establishment, in the design, construction, and ar- 
rangement of this machinery. 

Une mixture of iron used at the Troy works consists of two- 
thirds Iron Mountain and one-third Willoughby and Fletcher 
Lake Champlain pig. Instead of spiegeleisen, franklinite, which 
is a compound of # similar nature, but containing different pro- 
portions of irou, manganese, and carbon, has been used with 
moderate success, and sumetimes a factitious compound of the 
three elements just mentioned obtained from England has been 
used. From every charge of steel converted at the Troy works 
a sample or test ingot is cast, and then taken to the blacksmith’s 
shop, and submitted to various tests of welding, hammering, 
hardening, and bending; notes are inade of the iron and decar- 
boniser used, and of the indications observed during the convert- 
ing process; and the test samples and corresponding nutes are 
numbered ; so that, by observing similar conditions, steel, cor- 
responding with the samples as to ductility, hardening property, 
&c., can be obtained. ‘Lhe tests are made under the direction 
ot Dr. Adolph Schinidt, and the converting process is conducted 
under the general superiutendence and direction of Mr. J. C. 
Ihompson. Mr. Holley is now engaged in arranging and com- 
pleting the works of the Pennsylvania Steel Company’s Works 
at Harrisburg, U.S. 








Raitways 1 Russ1a.—It is the intention of the Russian 
Goverument to sell the St. Petersburg and Moscow Kailway. 
Ihe capital expended upon the line, including tue ainount paid 
for rolling stock, is about 12,000,000/., but the return realised 
upon this outlay has been at the rate of nearly 8 per cent. per 
annum; and, as tue traflic is expected to increase upon the 
completion of the lines now in progress, it is believed tuat the 
sale of the undertaking will produce 16,000,000/. to the Russian 
Treasury. During the last six years the assistance afforded by 
the Russian Governinent to the construction of railways in the 
territories under its control has been about 18,000,000/. 
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THE DRAINAGE DISCUSSION. 
To rae Eprror or ENGINgeERIne. 

Srr,—Under the title of “Improved Sewage Question,” a 
new correspondent, disguising himself under the all-claiming 
initials ‘‘ C. E.,” advocates a method of removing fecal matter, 
patented by Mr. Taylor. Supposing the writer to mean 
“sewerage” instead of “‘ sewage” system (in which expressi¢n 
there is no more sense than in that of water, gas, or steam 
system), allow me to ask ‘ C.E.” whether he refers to the plan 
of Mr. Francis Taylor, of Romsey, prunes 9th of April, 1861? 
If so, I must confess that, though his objections against the 
water-closets are all true enough, the improvements there 
suggested are somewhat questionable. As “C. E,” does not 
favour us with a description of this scheme, and perhaps few 
will take its merits for granted on the mere assertion of an 
anonymous advocate, I will shortly state what it consists in. 

Under the floor of the closet a large turntable is placed hori- 
zontally, in such a manner that deposits can fall on the outer 
part. . The table is connected by means of a ratchet arrangement 
with the door of the apartment, so that whenever a new-comer 
enters, the table turns a few inches around for the purpose of 
letting each discharge fall on a new place. (Please do not 
laugh: the specification really reads this way.) The liquids 
are supposed to leak off from the table either crossways or side- 
ways, while the more solid substances accumulate in the form 
of a circular ridge, constantly drying. When the mass becomes 
high enough (how high is not stated, but we may suppose that 
the proper time is when the nuisance becomes insupportable), it 
is to be scratched off and pulverised, while the paper is carefully 
picked out, washed, scalded, and sent to the paper-mill. The 
finids, being considered valueless, are run to waste in a sewer; 
but the solids become,as “C. E.” has it, a “ hard, dry, inodo- 
“* rous guano, very valuable, very portuble, and a source of enor- 
“ mous mural and agricultural wealth.” 

Though not acquainted with the third and fourth improve- 
ments of this whimsical contrivance, it is supposable that the lead- 
ing features of allare the same, namely, coleeting ona turntable 
the solids as the most valuable, and allowing the escape of the 
fluids as the most worthless of the ingredients. Without stopping 
to discuss this proposterous scheme, or to consider what kind of 
people would be insane enough to adopt it, I will merely point 
out how wrong Mr. Taylor’s estimate is of the comparative 
— of fertilising ingredients contained in each. 

The following table exhibits an average of the analyses given 
by Messrs. Liebig, Hofman, W ay, Witt, Stéckhardt and Thudi- 
chum of annual excreta per head of population: 





Principal useful Ingredients. Feces. | Urine. | Total. 





pounds, 

10.87 
1.80 
1.33 


33.00 


pounds. 


pounds. 
1.49 


9.38 
2.80 
1.08 
22.49 











35.75 50.00 

This statement gives an analysis of the matter actually col- 
lected, allowing for waste, and shows that, while the urine has 
fully 24 times more collective manuring element than the faces, 
it holds also about nine times more of ammonia, the best ferti- 
liser of all; and this Mr. Taylor, assisted by the unknown 
“C. E.,” coolly proposes to throw away. 

This proportion of ingredients also explains why the most 
successful attempt at utilisation has been found in separating in 
settling-tanks the solids from the fluids; for the former hardly 
a sale can be found, while the latter a:e highly useful for irri- 
gation. 

So convinced, among others, is the learned chemist, Professor 
Thudichum, of this comparative value, that he actually patented 
a contrivance for collecting matters separately, by means of 
placing a partition in the closet basin, the front part conducting 
the fluids by a small pipe to a separate sewer. Though there is 
no probability of anybody ever being foolish enough to employ 
such an impracticable trap, which, by the least want of atten- 
tion in usage, might become a source of endless trouble, still the 
principle of it is a good criterion of the professor’s opinion. 

The only proof “ C. E.” offers of the merit of his favourite 
system is the assertion that the Japanese reject the urine and 
only use the faces, which, he says, are mixed with water, and 
applied in a fluid condition. Now, according to Dr. Maron, 
these people are certainly the most successful agriculturists in 
the world, contriving, actually by using only human manure, to 
grow all the food required for a larger population than Great 
Britain upon a lesser extent of arable land, and still have a 
surplus for export. 

But it is highly improbable that these results are obtained by 
the method “ C. kn escribes ; and I must confess not to know 
where Baron Liebig says that the ‘‘ Japanese are not partisans 
“of the nitrogen theory.” This may be due, though, to not 
having seen all his writings. But I beg to say that it would be 
very strange if these intelligent folks took the great trouble of 
separating these two matters, which are generally produced 
simultaneously, throw away the best part and use the worst, 
after mixing it with useless water. Surely, if dilution is wanted 
in order to use the solids, no mortal would be stupid enough to 
remove the urine from them. Nor is it clear how that separa- 
tion is effected, unless Professor Thudichum’s amusing patent 
dodge is in general use in that country. 

It is difficult to obtain correct information from there, but, 
besides the evidence of probabilities, 1 may mention that of my 
brother, the late Dr. Liernur, who managed, in his botanical 
researches, to see a great deal of that region. He states that 
the fecal matters are in each household collected in earthen- 
ware vessels, excluding all other slops; that every morn- 
ing the collection of the preceding day is thoroughly mixed 
up by means of a paddle, so as to give it an uniform consistency, 
and utilised at once in the field or garden by pouring the mix- 
ture in shallow trenches between the rows of plants and imme- 
diately covering it up. In planting time the seed is placed on 
the ridges between the trenches. The following season the 
position of trenches and ridges is reversed, thus placing plants 








always in ground manured some time before. So highly is the 
manure valued that they place vessels along the roads, both for 
the convenience of wayfarers and to prevent that a single morsel 
of manure should be wasted. The Chinese have a similar 
ractice (see Fortune’s “Tea Districts of China and India”). 
n that country good manners require that a departing guest 
shall leave behind that which can promote the growth of food 
for a future individual claiming hospitality. The accounts of 
Messrs. Davis, Eckeberg, Hedde, and others, contain some in- 
teresting particulars concerning Chinese agriculture. Accord- 
ing to oP Schultz-Schultzenstein, the farmers of Lombardy 
and Piedmont place, like those of the East, conveniencies along 
the rosd for similar purposes. So minute is their estimate of 
their manure that, in the purchase of cesspool matter, they 
(coming long distances to the towns to get it) pay to Protestant 
householders about 10d. more per head of the family than to 
Catholics, the more spare diet of the latter being no doubt the 
cause. 

In former times European farmers also entertained Mr. Tay- 
lor’s idea of the greater value of the faces, and only found their 
error by noticing that the roads along which the manure was 
hauled, and receiving thus the liquid drippings, became more 
fertile than the fields receiving the solids. In fact, it is not 
probable that at present anybody but perhaps the patentee and 
the unknown “C.E.” would commit such an agricultural 
blunder. 

But I must acknowledge that these comments may be, after 
all, based upon a wrong idea of the “sewage system’’ in ques- 
tion, and that the 3rd and 4th improvements contain some prac- 
ticable plan. If so, what I have said does not count. But an 
accurate description of such a meritorious scheme, giving com- 
prebensible details instead of general allusions, would be highly 
interesting ; and it is to be hoped that “ C. E.” will not act like 
““W. P.” who, until now, has not responded to a similar invita- 
tion, thus giving cause for suspecting that he had no good 
evidence whereon to base his recommendations of the “ Eureka 
process,” and hence that he had no right to advocate it. 

I am, Sir, respectfully yours, 
Cuar.es T. Liernur. 

34, Regent-square, W.C., May 27, 1867, 


To THe Eprror or ENGINEERING. 

Sir,—In support of Mr. C. T. Liernur's statement in his letter 
of the 21st of May, to the effect that if sewage were to be dis- 
charged into the sea it would rise to the surface and be left on 
the beaches of coast lines by the ebb tides, and there slowly 
decompose, I beg to inform you that each tide leaves « long line 
of coal-dust along the beach, south of this port. ‘The coal finds 
its way into our docks at the coal-drops used for loading ships ; 
the larger pieces settle down, but the dust is carried into the 
Humber when the dock is levelled. I think it may safely be 
deduced from this fact that sewage, which is of a smaller 
specific gravity than coal, would be left ulong the coast in a like 
manner. 

I am, Sir, 
Your obedient Servant, 
Henry SAMson, 
Assistant Engineer, Grimstvy Docks. 

Manchester, Sheffield, and Lincolnshire Railway, 

Grimsby, June Ist, 1867. 
SPEED OF CORLISS ENGINES. 
To tHe Eprror or ENGINEERING. 

Sir,—In an article on the Paris Exhibition in your last 
number, | find this remark: “ Corliss’s engine, like other fixed 
“ steam engines, performs admirably with a piston travelling, 
“ say, 200 ft. a minute, or about the usual traditional speed of 
“ the steam engine.” ‘This may te a slip in the hurry of com- 
position; at all events, as I have probably built more Corliss 
engines than any engineer in Britain, you will be ready to record 
my experience, which is that, with Mr. Inglis’s improved valve 
gear, Corliss engines will run well at 450 ft. and 480 ft. per 
minute. I refer to cylinders of, say, 24 in. diameter and 4 ft. 
stroke. I have not run any of these engines less than 400 ft. 

1 am yours faithfully, 
ROBERT DouGLas. 

Dunnikier Foundry, Kirkcaldy, June 1, i867. 


LONG-SPAN BRIDGES. 
To THe Epitor oF ENGINEERING. 

Srr,—As you have granted Mr. Young space for a third letter, 
may I crave the same to reply to him for the last time? He 
writes, “‘Mr. Sedley says he claims the mid girder;” so I do, 
and he has given no reason why I should not fairly do so, as he 
points to no example where it has been actually employed and 
erected. His attempt to prove that a continuous lattice girder 
is the same us my system fails. He does not even go so far as to 
explain where the imaginery cantilever ends and the mid girder 
begins. No more need be said on that head. 

With regard to the bridge over the South-Western Railway, 
it may be anchored at the ends, but it is simply a lattice girder ; 
and although it may be a most excellent bridge, it is certainly 
a bad imitation of my system. 

Mr. Young may be in a fog, but he is facetiously endeavour- 
ing also to fog others (to use his own terms); he has not an- 
swered my letters, but fenced them with his own views. I say 
so on the following grounds: He has not proved his patent to be 
previous to mine. He has not pointed out a single practical 
example of his so-ealled patent, and has coolly set up his own 
system as better than that of an eminent member of your pro- 
fession, whose scientitic works are well known, and whose 
bridges are in existence. Lastly, he has adopted the system 
which was formerly attributed to opposing counsel when they 
had a bad case, viz., to abuse their opponent soundly. 

To end the matter as far as I can, is Mr. Young willing to 
try conclusions with a practical model 18 ft. or 20 ft. span? If 
so, I am ready. He shall do what he likes with my model; 
will he permit this (if -he accepts) with his? 

The matter of judgment and the future discussion I leave 
in your hands. 

I am, Sir, your obedient Servant, 
ANGELO SEDLEY. 

38, Conduit-street, Bond-street, June 1, 1867. 








PROPER ARRANGEMENT OF LOCK-NUTs, 
To THE Epiror oF ENGINEERING. 

S1r,—I have read with much interest the discussion on the 
above subject which has —— in your recent numbers; as 
however, there-is nothing further on this head in your last 
issue, 1 am induced to submit the following view of the matter 
to you ; "more especially as I find that in locomotive engines 
built by Messrs. R. Stephenson and Co., 1861, Fairbairn 
and Co.,; 1861, Sharp, Stewart and Co., 1862, Beyer, Peacock 
and Co., 1865, the lock-nut is the thinner of the two; and if 
this arrangement were really wrong, it might be supposed that 
the fact would have been brought under the notice of these firms 
by bad results in practice. 

Let the nut, A, be screwed against the surface, B, ther it wil] 
be forced against the threads of the bolt, C, in the direction of 
the arrow, D, with a pressure which we may represent by P 
Now let a nut three-fourths the thickness of A be applied as a 
lock--nut, and serewed up so as to exert against A a pressure 
equal to } P; the effect of this will be to divide the strain, P, 
between the two nuts in proportion to their thicknesses, and to 
distribute it over a greater number of threads of the bolt, C, 


thereby conducing to the durability of the threads on the bolt 
and in the nuts, and assisting to prevent the nuts from slacking 
back when subject to a jar or an unusually severe strain. 

If, however, a lock-nut of greater thickness than A be 
applied, and screwed against A so as to exert a pressure greater 
than P, then the nut, A, ceases to bear aguinst the threads of 
the bolt, C, in the direction of the arrow, D, and becomes useless 
except as a distance-piece, the whole of the strain exerted 
against the surface, B, being borne by the lock-nut. 

I must apologise for troubling you with this, but having this 
view strengthened by the practice of the firms whose naines [ 
have given, lam anxious that the matter should be settled in 
such a way as to leave no further room for doubt. 

I am, Sir, yours respectfully, 
SPANNER. 

Wolverhampton, May 27, 1867. 

P.S. May not the two nuts be taken as being nearly the 
same in effect together as a single nut of depth equal to the 
two combined, the depth of the nut being from 14 to 1} times 
the diameter of the bolt? Such nuts are used for holding tools 
in wheel-turning and other lathes, where the tool is subject to 
jars, and are found to answer much the same purpose as locked 
nuts. 

{ Spanner,” like some of our former correspondents, has evi- 
deutly mistaken the purpose and action of a lock-nut. A_ pair 
of nuts cannot be “ locked ” unless they press against the threads 
of the bolt in opposite directions, or, in other words, the outside 
nut could not act as a dock-nut to the nut, A, in “ Spanner’s” 
diagram, until it had relieved that nut of the strain exerted 
upon it in the direction of the arrow, and had caused it to press 
against the threads in an opposite direction, As we stated in a 
note appended to the letter of a former correspondent, 
it is the “spreading,” as it were, of the pair of nuts 
which constitutes the locking action, and this * spreading ” 
could not take place in the instance above quoted until the nut, 
A, was not only prevented from pressing against the threads in 
the direction of the arrow, but was forced against them in the 
opposite direction. It will be seen that it is this “* spreading” 
ot the pair of nuts which gives them a frictional hold on tlie 
bolt, and prevents thein from slipping, and it must also be evi- 
dent that the strain on the inside nut will be=spreading 
force —force in the direction of the arrow ; and that on the out- 
side nut or lock-nut=spreading force+-force in direction of 
arrow.—Ep. E.] 


Tue West Cork Rarpway.—The West Cork Railway, into 
the affairs of which a “committee of investigation” has been 
prosecuting inquiries, furnishes a good illustration of tle mode 
in which railways ought not to be constructed. It appears that, 
at the time that the works were commenced, all the money that 
had been contributed by the shareholders, on a proposed capital 
of 320,0002, was 54202, of which 51032. had been expended in 
Parliamentary costs and attempts to carry out a contract. Not 
only so, but liabilities to the extent of 40002. had been incurred 
in addition. With nearly 4000/. on the wrong side of the cash 
account, a contract was entered into, and the works commenced. 
Under these circumstances, it is not to be wondered that they 
are still unfinished, that the company have been unable to work 
the completed portion efficiently, and that ‘ acceptances,” “ 1e- 
newals,” and a “seizure and sale” of the rolling stock of the 
company figure prominently in its history. 

Tue Nortu-Eastern Raitway.—On Monday Jast the 
fuli excursion traffic of this system was commenced, the effects 
of the recent strike of engine-drivers having been quite over- 
come, the company being able to continue the full traffic and 
start the summer trips as usual at the commencement of June. 
The company will also be able to put on the summer expresses 
to the watering-places next month. 

METROPOLITAN IMpROVEMENTS.—Within the past century, 
or little more, a total sam of 6,742,853/. has been expended by 
the Corporation of London in public works, buildings, and 
street improvements. ‘The bridges have cost 1,293,732/.; the 
exchanges and markets, 1,819,821/.; the prisons and asylums, 
380,2264.; the schools, 39,0002; and the various improvements 
of thoroughfares, 3,210,074/. ‘The commencement of the Hol- 
born Valley Viaduct, and the works, so far as they have pro- 
ceeded, come within the last-named total. 
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RECENT PATENTS. 

Tue following specifications of completed patent 
are all dated within the year 1866; and. that years 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chaneery-lane. 

(No. 2466, 1s.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of John Benjamin 
Root, improvements in those trunk engines in which 
the trank extends through both eylinder covers, and 
other engines. According to these plans, the trunk 
passing through the cover furthest from the. crank- 
shaft is prolonged, and the connecting-rod. coupled to its 
outer end, which is provided with @ guide... The 
object of this arrangement is to obtained a longer con- 
necting-rod than can be had under the ordinary 
arrangement, and to relieve the stuffing-boxes in the 
cylinder covers from the thrust caused by the angularity 
of the rod. The patent also includes making the 
trunks work through tubes fixed on the cylinder 
covers instead of through the ordinary stuffing-boxes, 
the trunks, where they work in thesé tubes, being 
provided with metallic-ring packing, like pistons. A 
method of working the exhaust-valves, and a form of 
metallic packing for pistons and trunks, are also 
included in this patent. 

(No. 2469, 8d.) William Robert Lake, of 8 
Southampton-buildings, patents, as the agent of Oscar 
Theodore Earle, of Springfield, Massachusetts, U.S., 
an arrangement of steam pump, in which the pump 
piston is fixed on the same a as the steam-piston, 
there being no flywheel, and a peculiar arrangement of 
tappet valve gear being employed. We give illustra- 
tions of this pump on another page. 

(No. 2470, 4d.) George Edward van Derburgh, of 
New York, patents substituting silicate of lime for 
carbonate of lime in the composition of artificial stones 
and cements. Mr. Derburgh proposes to produce the 
silicate of lime by placing about eight or ten parts of 
dry caustic or hydrated lime in a close vessel with one 
part of sand, and after reducing the mixture to a pasty 
condition by the aid of water or steam, and carefully 
excluding the carbonic acid of the atmosphere, keeping 
the materials in contact for a period of from 30 to 90 
days, when the patentee states that a certain amount 
of silicate of lime will be formed around each particle 
of silex. 

(No. 2474, 10d.) Thomas Burton Taylor, of 
Segham, patents forms of ship’s pumps. These are 
trunk-plunger pumps having the suction-valves placed 
at the bottom of the barrel, and removable through 
the latter itself, and having the delivery valves fitted 
to the outer end of the spout or delivery pipe. 

(No. 2481, 10d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, patents, as the agent of Célestin 
Martin, of Pepinster, Verviers, a method of oiling or 
humecting wool during the process of carding, by 
means of four revolving brushes placed near the 
scribbler, and above the endless cloth which supplies 
it, these brushes rubbing one after the other against 
a fixed blade all along which the oil falls, and thus 
distributing the oil over the surface of the material 
spread on the endless cloth. 

(No. 2482, 8d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, also patents, as the agent of 
Célestin Martin, of Pepinster, the application to wool- 
carding engines of supports fixed to the frame in front 
of the main cylinder supplying the> doffer, these sup- 
ports carrying small steel blades, which prevent the 
deposition of fibrous material on those parts of the 
doffer facing them. ‘The object of the arrangement is 
to divide the fibrous material so that it is deposited 
only in the intervals between the blades, and thus 
constitutes a more regular surface for the formation of 
each thread. 

(No. 2483, 10d.) Henri Adrien Bonneville, of 
38, Porchester-terrace, patents, as the agent of 
Guillaume Saint-Romas, of Montmartre, a form of 
bucket pump, consisting of a number of iron buckets 
connected by links, these links forming a chain driven 
in the same way as that of a chain pump. The 
buckets are fitted with an arrangement of pipes for 
enabling the air to readily escape from them when they 
enter the water in an inverted eerwe 

(No. 2486, 10d.) John Yeldham Betts, of Coventry, 
patents storing corn, harvested in wet weather, in 
stacks containing perforated air flues or tubes, and 
then drying it by currents of hot air forced into these 
flues by means of a fan driven by a portable engine. 

(No. 2491, 1s. 8d.) William Clark, of 53, Chancery. 
lane, patents, as the agent of Alfred Ely Beach, of 
Stratford, U.S., methods of collecting and delivering 
letters, parcels, &c. This patent is a voluminous one, 
and it would be impossible to describe the details of 
Mr. Beach’s plans here. We may say, however, that 
it is proposed to provide, in connexion with letters or 





parcels receiving-boxes, a pneumatic railway passing 
under these boxes, and to provide the trucks working 
on this line with an arrangement by which they are 
enabled to discharge and receive the contents of each 
box as they pass beneath it, and thus convey these 
contents to acentral receiving depdt. 

(No. 2499, 8d.) Theophilus Wood Bunning, of 
Neweastle-on-Tyne, patents the arrangement of rivet- 
ting and drifting machine, of which we published an 
illustration and description in our last number. 

(No. 2501, 3s. 6d.) Jules Alfred Chaufourier, of 
29, Boulevard St. Martin, Paris, patents a self-feeding 
cotton gin. The construction of this machine could 
not be clearly described without reference to drawings. 

(No. 2503, 5s. 8d.) This is a voluminous specifica- 
tion, comprising the sheets of drawings taken by 
Erastus Brigham Bigelow, of Boston, U.S., for im- 
pepeonents in power looms. As in the case of the 
ast-mentioned patent, the arrangements patented 
could not be described without the aid of drawin gs. 





THE HOLBORN VALLEY VIADUCT. 

On Monday afternoon last, Mr. Thomas Henry Fry, the 
chairman of the Improvement Committee, assisted by the 
leading members of the Corporation, laid, at the northern 
end of Farringdon-street, the foundation stone of the lohg- 
talked of and much-needed Holborn Valley Viaduct. The 
laying of a foundation stone is at all times a dull affair, and 
this is particularly the case when, as on Monday last, the 
operation has to be performed on a cold windy afternoon, in 
a marquee affording only a partial protection from a driz- 
zling rain. We do not, however, propose to publish any 
account of the ceremony here; but only to give some 
leading particulars of the important work of which it may 
be regarded as the formal commencement. 

In September, 1863, the Improvement Committee, of 
which Mr. Thomas Henry Fry is chairman, were empowered 
by the Court of Common Council to invite the preparation 
of designs, plans, and estimates for raising Holborn valley, 
and to offer premiums of 250/. and 150/. respectively for the 
two most approved designs, such designs to become the pro- 
perty of the Corporation. As many as 105 were sent in, 
illustrated by 206 drawings and 13 models. These were 
most carefully classified and considered, with the assist- 
ance of Mr. Haywood, the engineer and surveyor to the 
City Commission of Sewers. Five of the classes were de- 
voted to designs which in their execution did not contem- 
plate an entire removal of the surface of the roadway and of 
the property on both sides of the suggested line of improve- 
ment, but to deal only with portions, and to leave the 
remainder in its present condition. After much considera- 
tion, the committee eventually adopted a plan based upon 
the principle of constructing viaducts or high-level roadways 
upon the line of Holborn-hill and Skinner-street, involving 
the entire removal of the present surface and the property 
on both sides, Such a plan they held, while being in uni- 
son with the terms of the Act of Parliament granting the 
reversion of the fourpenny coal duty for the purposes of 
the improvement, would provide a complete remedy for the 
existing gradients of Holborn-hill and Skinner-street, com- 
prehend improved approaches from the surrounding neigh- 
bourhood, and generally offer the greatest facilities for the 
vast and still increasing traffic of the metropolis. The 
preparatory work of clearing the ground for the Holborn 
Valley Improvements has now been carried on about two 
years, and the whole of the houses on each side of Skinner- 
street and Snow-nill have been taken down, as well as those 
on the southern side of Holborn-hill; whilst St. Andrew’s 
Church, which has been hardly spared, is completely de- 
nuded, and can be seen to greater advantage than it pro- 
bably ever could before. A great unsightly gap has thus 
been made in that part of the city, and for the present the 
district stretching from the western end of Newgate-street 
to Hatton-garden is in a state of transition. 

The nature of the works which are being carried out 
will be seen from the following brief account of them which 
was read by Mr. Haywood, on the occasion of the founda- 
tion stone being laid on Monday last: “ The line of road- 
way on the viaduct will be 80 ft. in width, and will com- 
mence at the western end of Newgate-street; from that 
point it will be carried in a straight line to the western side 
of Farringdon-street, occupying nearly the whole of the 
space which flow or recently formed Skinner-street, as well 
as a large portion of the sites of the houses on that line of 
thoroughfare ; it will include also a portion of the church- 
yard of St. Sepulchre. From Farringdon-street westward 
it will be carried by a gentle curve to the end of Hatton- 
garden, occupying the sites of the houses which formerly 
Stood on the southern side of Holborn-hill, and the largest 
portion of the present roadway at that spot; it will also 
occupy part of the churchyard of St. Andrew’s, Holborn. 

From Newgate-street to the entrance to St. Sepulchre’s 
Church the gradient will be about 1 in 696, and at this 
point the eastern approach street from Farringdon-road 
will join the viaduct on its northern side ; from St. Sepul- 
chre’s Church to Farringdon-street the gradient will be 1 in 
263, and from Farringdon-street to Hatton-garden 1 in 
348.;. for all the purposes of traffic, therefore, the viaduct 
maiywe said to be level. 

*'Plie viaduct in its formation will include vaultage be- 





neath each footway, for the accommodation of the future 
houses on either side of the roadway ; outside these vaults 
will be a subway for the gas and water pipes, and between 
each subway, and forming the centre of the viaduct, the 
roadway will be carried on a series of arches. The foot- 
way vaults at the point next to Farringdon-street will be 
three tiers in height on each side of the road, and they will 
gradually diminish both eastwards and} westwards, until 
at Hatton-garden and at Newgate-street they will be but 
one tier in height. 

The general height of the subways will be about 11 ft. 
6 in., and their width 7 ft.; they will be constructed of 
brickwork, excepting where they are carried over the Lon- 
don, Chatham, and Dover Railway, and at that point they 
will be altered in form and be constructed of iron ; the tops 
of the subways will be but a small depth beneath the foot- 
way pavement, and at Farringdon-street and Shoe-lane 
vertical shafts will be formed, to enable connexions to be 
made between the pipes in the subways and those in the 
streets named. In each subway provision is made for 
water, gas, and telegraph pipes, all of which will be so 
placed that their joints can be inspected, and repairs made 
without difficulty ; the subways will be well ventilated, 
and tubes will be left between the subways and the vaults 
of the houses, for the introduction of the service pipes to 
the various premises. At each end of the subways as 
well as beneath the bridges at Farringdon-street aud Shoe- 
lane, thore will be entrances for the purpose of admitting 
work-people, and taking in any materials that may be 
needed. Immediately beneath the subways are sewers; 
drains from every alternate house-vault will be constructed 
to these sewers at the time that the viaduct is built, and 
the mode of construction of sewers, drains, and street 
gullies is such, that it is believed it will never be necessary 
to break up the surface of the viaduct, when it is once 
formed, to repair or cleanse them, 

The central vaults beneath the carriage-ways will be 
formed by arches springing from east to west ; they will be 
ventilated into the carriage-way ; the level of their flooring 
will be such as to enable carts and trucks to be easily 
drawn along them; they will be commodious, dry, and 
have an uniform temperature, and, it is anticipated, will be 
valuable for many purposes of trade and commerce, The 
entrance to these vaults will be in the abutments of the 
bridges over Shoe-lane and Farringdon-strect. On the top 
of the footway vaults and the subways the footway pave- 
ments will be laid, and the carriage-way will be principally 
laid over the large central vaults, 

Farringdon-street will be crossed by a cast-iron bridge of 
an ornamental character ; it will be in three spans, sup- 
ported by piers, one row being on the outer edge of each 
footway ; these piers, as well as the outer abutment piers, 
are to be formed of polished granite ; the height of the 
bridge next to the kerb stones will be 16 ft., and in the 
centre the minimum height will be 21 ft., which is con- 
siderably more than suflicient for the traffic. At each 
corner of this bridge flights of steps will be constructed, to 
enable pedestrians to pass between the upper and the lower 
levels ; these will be enclosed in stone structures, ample 
light and ventilation being given to them ; these structures 
will be carried up some stories above the level of the via- 
duct ; beneath the steps the space will be appropriated as 
shops or warehouses, and above the steps, the floors will be 
eligible for offices or for general commercial purposes. 


Shoe-lane, which at its northern end is now but 14 ft. 
wide at one spot, is to be made 30 ft. wide; the viaduct 
will be carried over it by a girder bridge. This lane is to 
be continued northwards with a 30 ft. width to its junction 
with the new street which is to be formed from the corner 
of Hatton-garden to Farringdon-road, and which will pre- 
sently be described. 

The western approach street will start by a junction with 
the viaduct at Hatton-garden, and be carried in a north- 
easterly direction to Farringdon-road; opposite to it the 
new street leading to Smithfield-market will commence ; the 
two streets will therefore together form one straight line of 
thoroughfare, 60 feet in width, giving direct access to the 
market and to the north-east of London. The eastern ap- 
proach street will begin at Farringdon-road, about 130 feet 
north of the point where that thoroughfare will be crossed 
by the viaduct; it will be carried nearly parallel to the 
viaduct for some distance eastwards, and will join on to it 
with a gentle curve by the side of St. Sepulchre’s Church ; 
this street will form a junction with King-street, and will 
therefore give another line of access to the new market ; the 
lower end of this street will take the place of the thorough- 
fare which is mow known as Snow-hill, the whole of which 
will be absorbed by its formation, or by the buildings to be 
erected on either side of it. 

Farringdon street or road, at a short distance southward 
of the bridge, will have its levels altered, and will be car- 
ried with a gradient of 1 in 45 as far as to West-street, and 
from that point northwards with a very slight inclination, 
until it again falls into the present level of the road; this 
alteration in gradient will enable the side streets to be 
formed with gradients of about 1 in 45. In tie approach 
street sewers will run throughout their entire length, and 
above the sewer in the western street a subway is to be con.. 
structed, which will connect with the subways on the 
viaduct.” The works are being carried out by the Improve- 
ment Committee of the Corpor ation, from the designs and 
under the superintendence of Mr. William Haywood. 
Messrs. Hill and Keddell are the contractors. 
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LETESTU’S STEAM-PUMP, 





M. Lerestu, of 118, Rue du ‘Temple, Paris, ‘follows the 
special vocation of a constructor of pumps, and is*a good deal 
employed in furnishing pumps for raising water from mines 
and pits, and also for waterworks and for irrigation. He is also 
a constructor of hand-pumps, and supplies pumps to the Go- 
vernment and also for the use of merchant ships. One of the 
pumps of this experienced constructor has been erected in an 
annexe adjoining Nillus’s pump. It is formed with two single- 
acting pumps and a central air-vessel, and the pump-rods are 
moved by cross-heads deriving their motion from side-rods 
moving vertically in eyes, the side-rods, in their turn, being 
worked by forked connecting-rojs attached at their lower ends 
to cranks driven by gearing. The diameter of the pump-barrel 
is 23.62 in; stroke of bucket, 23.62 in. ; number of strokes per 
minute, twenty; delivery per hour, 89,496 gallons; elevation 
to which the water is raised, 36 ft. 

This pump works well enough. But the workmanship is 
rough and the design most roundabout and inartificial. Rela- 
tively with the work done, there is a great deal more weight 
and complication than are necessary; and we give a drawing of 
the apparatus, not so much as showing what should be done as 
what should be avoided. 


INCREASE OF Rattway Fares.—The London and North- 
Western, Great Western, Midland, and other great railway com 
panies have simultaneously made a great increase in the rail- 
way fares of first and second class passenger taking return 
tickets. The increase dates from Saturday last, June 1, and 
amounts to about one-sixth of a single fare, or one-ninth of the 
sum hitherto charged for the double journey. Thus the fares 
between Birmingham and London, both by the London and j{ 
North-Western and the Great Western, were, up to Saturday | 
last, 20s. first class, and 15s. second, for the single journey ; 30s. | 
and 22s. 6d. for the return ticket. Henceforth the charge will 
be 33s. 6d. first class, and 25s. second, for a double journey, the 
cost of the single ticket remaining unaltered. Many other ex- 
amples might be quoted, The companies have at the same time 

reatly increased their charges for monthly tourist’s tickets. 
hey will require for the future the full return fare, and not 
only that, but some shillings in addition. We very much doubt 
if the railway companies will find themselves much benefited 


AT THE PARIS EXHIBITION. 














by the increase in their charges. 
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OUR CHANNEL STEAMBOATS. 


Ir is two o’clock in the morning, and one hundred 
and fifty weary passengers from Paris, after having 
been jolted for six hours over one of the roughest rail- 
ways in Europe, and after having had a further bump- 
ing in an omnibus, or possibly having walked down 
the mile-long pier at Calais, grope their way down a 
labyrinth of slippery steps, and cross a narrow gang- 
way, between the side rails of which they can hardly 
squeeze, and find themselves at last upon the Wave, 
or the Breeze, or some other crack boat of the Dover 
and Calais service. The night is squally and uncom- 
fortable, with now and then a dash of rain, while the 
roar of the sea outside sufficiently announces that the 
deck will soon be swept with spray. There is no 
shelter above, and scarcely even a bench to sit upon. 
There are those, of course, strong men with good sea 
legs on, who, after a glass of brandy below, will en- 
case themselves in the sailors’ tarpaulins, and pull a 
sow’-wester over their heads, and wear out the next 
two hours with the consolation of a cigar, and in com- 
pany with other passengers equally amphibious with 
themselves. But there are yet a hundred men and 
women struggling with each other to be first below. 
One by one, as their strength or opportunity favours 
them, they descend the steep and narrow stairs, and 
gain the cabins, the ladies.amidships and the gentle- 
men aft. The principal cabin is a triangular cavern, 
age 40 ft. long, or enough for six or seven men to 
ie, at full length, along either side, upon’ shelves 
politely called “berths.” Below these are lon 
cushioned seats, upon which passengers: are ekpecied 
to sit side by side, as in an omnibus; but those who 
are first below are not long in making it appear for 
what purpose they appropriate these seats, each one of 
them taking up his full six feet horizontally, and leav- 
ing those who come after to stand up or to lie upon 
the floor. The steward and his boy—the latter an un- 
happy little wretch, who, when left alone, dares’ not 
take the responsibility (and, indeed, has no key to the 
money-till) to cuange a half-crown piece—occupy the 


apex of the triangle at the stern. The steward serves 
out refreshments, not as a duty, but as a favour to the 
wretched passengers, who are completely in his power. 
He has no sandwiches. He has brandy, however ; and 
when asked for soda, he serves out seltzer water.: It 
is the only soda he has. As for the brandy, he serves 
out no more, in one glass, than he thinks good for the 
applicant. If the latter has to apply again, he does so 
upon his own responsibility, and upon the payment of 
another sixpence.’ The steward is an expert money- 
changer, and discounts the spare francs you brought 
with you from Paris at 9d. each, and realises them the 
next day, in Calais, at 9.56d. each. 

As the boat moves off, and the slight pitching and 
the greater rolling commence, and some mossoo or 
other sends up a moving wail of unhappiness, out 
come the basins. The steward’s boy, acting under 
imperative orders, makes the circuit of the cabin in 
less than two minutes, and‘whether you are likely 
to be ill or not, or whether you are already asleep 
or endeavouring to sleep, a basin comes spinning 
like a quoit, across your ios Of the after-misery of 
so many we will say little. The “cabin” is a cavern 
of sorrows, if not of horrors, and is the two hours’ 
home of sighs and groans and foul odours. 

These wretched Channel boats are an anachronism, 
belonging to the days of the old stage coaches‘and of 
roadside inns. Even in the point of speed they are 
wretchedly slow, and it takes from 1 hour 40 min. to 
2 hours to cross between Dover and Calais, although 
the distance is but 22 miles. Since the amalgamation 
of the South-Eastern and the London, Chatham, and 
Dover Companies, it may be that there is little hope 
of the competition which would give us better boats ; 
but there is still a movement on foot for boats of- the 
largest class, to cross in hardly more than an hour, and 
to take railway trains bodily across, the passengers: 
either keeping their seats or stepping out, opposite 
their carriages, into lofty and elegant waiting-rooms. 

It would be idle to say that better boats than those 
now running could not be built. It is certain, too, 
that they would increase the across-Channel traffic, 
just as, in every other known case, traflic has always 
increased wherever superior accommodation has been 
provided. It is not a question of cost or passage 
money. Any one can go to Paris vid Dieppe, and 
that, too, in the very best boats yet built for the Channel 
service, for 28s. Yet, to gain an hour or two, or three 
or four hours, passengers, many of whom like the sea, 
and do not mind a five or six hours’ passage, neverthe- 
less pay nearly twice that sum to'go vid Calais, and 
would even pay more if a still shorter and more com- 
fortable passage could be made. 

Even on about the present draught of water, there is 
nothing to prevent the working of vessels as large, 
out of water, as the Holyhead boats. There is nothing 
in the navigation of the Channel to prevent such boats 
being fitted with deck saloons and a large number of 
state rooms, somewhat in the style of the large Ameri- 
can steamboats, mavy of which run, every day in the 
year, for from twenty to fifty miles on the open ocean, 
notwithstanding that their main decks are carried out 
over the sponsons to the full width of their paddle- 
boxes. 

At present the nautical mind governs the whole 
architecture and internal arrangements of our steam- 
boats, and we bow down to the despotism of skippers 
and sailors, who are well enough in their place, but, 
wherever they interfere elsewhere, are always un- 
mitigated nuisances. We assert that it is perfectly 
practicable to combine in one vessel the seaworthiness 
and buoyancy of a yacht, the staunchness of a Jine-of- 
battle ship, the swiftness of an express. steamer, and, 
approximately, the comfort of a hotel. No mere ship- 
builder will do this, no engineer will do it, and the 
Channel skipper would, no doubt, think it was im- 
possible. We require the intervention of the educated 
naval architect, and we would suggest that those in- 
terested in the Channel service obtain the permission 
of the Admiralty to consult Mr. Reed upon this sub- 
ject, although we are bound to own that other naval 
architects, and among them Mr. Scott Russell, have 
already prepared designs for the purpose. 








THE NEW “COURT OF HONOUR.” 

Tue more the recent proceedings in the case of Sir 
William Armstrong ree Mr. Scott ‘Russell are ex- 
amined, the more unsatisfactory appears the whole 
action of the self-constituted “court of honour” lately 
set up in the Institution of Civil Engineers. We do 
not deny that cases must sometimes arise, and pos- 
sibly this was one of them, in which a public or a pro- 
fessional body is bound to inquire into and decide upon 
the conduct ofa member. But in the present case the 





examination of witnesses was hardly addressed to the 





really essential point of the whole inquiry; the case, 
so far as —_ from the printed evidence, was never 
once argued in any manner; nor was any intelligible 
conclusion arrived at. ‘There was a default, on the 
part of Mr. Scott Russell, to pay a certain sum of 
money for which he was liable ; but no one has ever ex- 
ressed a doubt that the failure to pay arose only from 
inability to pay, and, so far, the matter was one for 
compromise, or, at the worst, for a court of bank- 
ruptcy. In no event would this inability alone form 
any case for‘ any “ court of honour”—certainly no case 
for the Institution of Civil Engineers. Indeed, it was 
compromiséd, and the deficiency treated as a debt, 
without any proceedings whatever at law, beyond the 
interchange, as a matter of course, of a few letters be- 
tween solicitors. But there is the further considera- 
tion that means had been provided for the payment, 
which Mr. Scott Russell failed to make; and, had he 
not diverted the provision thus made for payment to 
another purpose, there would have been no default. 
In many, if not in most, cases in insolvency, however, 
the same fact holds good, supposing only the insol- 
vency to come about from misfortune, and not from 
gross recklessness or, still worse, intention. In this 
case there is no question whatever that when Mr. 
Scott Russell, in January, 1864, entered into his en- 
gagement with Sir William Armstrong and Co., or, in 
other words, when he gave-them the order for guns 
for America, he had fully provided for payment. The 
guns were to have been ready, all of them, by about 
the middle of the following May; and on the 20th of 
that month he promised, as’ he was then fully able to 
do, to send on money as fast as the work was com- 
pleted, although it ought to have been all completed 
at that time. (See letter No. 21, on page 42 of the 
yrinted correspondence.) And it is to be distinctly 
bots in mind that no line of the correspondence shows 
any promise or understanding on his part to pay except 
for completed work. Captain Noble (pages 149 and 
150) states, however, that Mr. Russell, on his visit to 
Elswick, asked for and received an invoice for both 
the work then completed and that in progress, holding 
out the expectation that he might be able to arrange a 
payment for both. Four days afterwards, however, he 
wrote (page 42) for an invoice of completed work 
only, aud this he paid a few days later. ‘That he had, 
in the mean time, drawn from the securities payable to 
him, upon his own endorsement, a sum much in excess 
of the completed work, and nearly sufficient to cover, 
also, that then in progress, is a fact which can only be 
construed upon his original agreement with Colonel 
Ritchie. But upon this point, perhaps the most 
essential of all, there is no evidence, beyond the fact, 
admitted by Colonel Ritchie’s solicitors, that Mr. 
Russell was not the colonel’s agent. Mr. Adams’s 
general understanding of his own functions in the 
transaction (page 153) does not alter the conclusion 
that Mr. Russell was necessarily a principal, although 
it is quite consistent with Colonel Ritchie’s professed 
supposition that Mr. Russell was Sir William Arm- 
strong’s agent. But it has never been explained how 
or why the colonel at ~ time entertained such a 
supposition, nor whether Mr. Russell contributed to 
it, or was even aware of it. It is quite reasonable, too, 
to suppose that Mr. Russell, as the party to whose 
order all the bills were endorsed, and to whom they 
all became payable on the 19th of May, 1864, would 
say to Mr. Adams that he should apply for them no 
faster than the work for which they were — was 
either finished or advanced towards completion. It is 
a wholly gratuitous supposition from the evidence, and 
also from Mr. Adams’s letter, that Mr. Russell, as a 
merchant in the transaction, was in any way bound to 
make his payments to Sir William’s firm comeide with 
those he received from the party to whom he had 
undertaken to sell the guns. As in all mercantile 
transactions, the payments of the merchant to the party 
of whom he buys have no direct relation to, or imme- 
diate dependence upon, the payments made to him by 
the party to whom he sells. He has merely to provide, 
to the est of his ability, that bis receipts, or with 
them his fixed capital, shall be in all cases sufficient to 
cover his payments, and to meet the latter as they be- 
come due. 

The real point to which the inquiry should have 
been mainly addressed was the position, whether as 
principal or agent, which Mr. Scott Russell occupied 
in the transaction. If he was an agent, there could 
be no doubt that he did wrong in diverting any moneys 
entrusted to him to other than their intended purpose. 
And it is here that the council of the Institution 
appear to have jumped, without the least inquiry, and 
against much of the evidence, to the conclusion that 
he was an agent. They have begged the whole ques- 
tion, and Mr. Russell, too, has apparently been uns 
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skilful in his own defence, as was to have been expected 
when on his trial, without counsel, upon so grave an 
implication (for there has never been any distinct 
charge) of fraudulent or, at least, morally improper 
dealing. Mr. Russell no doubt supposed, when (instead 
of refusing, as he might properly have done, to recog- 
nise or even to communicate with any self-constituted 
court of honour) he placed himself in the hands of his 
peers, that they, as gentlemen, were bound to assume 
that he acted honourably until the contrary was proved, 
bound to give him the benefit of every doubt, and 
bound to clear him if the evidence was reasonably con- 
sistent with his innocence. ‘The council, as men of 
the world, were bound to know the difference between 
the position of a principal and that of an agent, bound 
to know that the one could properly do what the other 
could not, bound to see from the evidence itself that 
Mr. Russell was not the agent of Sir William Arm- 
*strong, and bound upon Maynard’s letter (page 55) to 
see that Colonel Ritchie had not employed him as Ais 
agent. Being the agent of no one, Mr. Russell could 
only be a principal. But, although this fact is beyond 
dispute, it was most important that a full explanation 
of Mr. Russell’s understanding with Colonel Ritchie 
should have been. given. Hardly one question, how- 
ever, was addressed to this point, and whatever may 
have been the good feeling or even the delicacy of the 
members of council in the matter, their proceedings 
were insufficient. Really, engineers, and, more espe- 
cially, men of the experience of the council of the In- 
stitution of Civil Engineers, should know, not merely 
something of law, but a good deal of it, and of the 
forms of procedure and of the general principles of 
legal investigation. The moment Mr. Scott Russell’s 
position as a principal, and, therefore, as a merchant, 
is seen, it is clear that he needed no justification for 
cashing the bills, payable to his own order, on the day 
they became due, although, in point of fact, he cashed 
less than half of them. As a merchant, too, he needed 
no justification for treating all bills, payable to his own 
order, as a part of his assets, or general cash balance. 
As a merchant, he was bound only to conduct his busi- 
ness with reasonable mercantile prudence, and to take 
only the usual precautions of a merchant to meet his 
engagements. So long as he believed himself solvent, 
he had a right to treat any sums of money in his 








hands as part of his cash balance, and this is neither 
more nor less than any merchant in the world would 


have done. Now, not one question has been asked as 
to whether Mr. Russell had reason to believe, in the 
summer of 1864, that, although he required all the 
money he could command, he was nevertheless solvent. 
If he had no reason to doubt his own solvency, he did 
not act dishonourably, but mistakenly. He had a 
lucrative professional practice, and he had at least 
one contract, apparently a valuable one for himself, 
with Day and Son; and, for anything that is known, he 
may have had others. He was generally understood 
to be interested, with his son, in large and at that 
time presumably profitable ironworks at Cardiff. If 
the action of the Institution of Civil Engineers is re- 
levant to the case, it can only be so upon the allega- 
tion of dishonourable conduct—or, to put it in plain 
English, of criminal intention in dealing with a sum of 
money. Yet if, being a principal, and therefore a mer- 
chant, Mr. Russell could show—what he has never been 
even asked to show—viz. that he had good reason for 
believing himself solvent during the first nine months 
of 1864, all supposition of improper conduct must be 
abandoned. ‘I'hat he made a mistake, a sad mistake, 
is all that can be said, but mistakes of this kind are 
not matters to be dealt with either by courts of law or 
of honour. In all such cases there is a clear founda- 
tion of law, and upon this all judicial inquiries must 
be based. 

We are compelled to recur to this case, not only as 
forming a precedent attended with great danger to the 
rights of other members of the Institution, any one of 
whom may now be attacked and condemned merely 
from having become involved in a misunderstanding or 
in pecuniary embarrassment, but the more because we 
are convinced that the whole case has been incom- 
petently dealt with. The most essential evidence has 
not been sought, and other evidence has been miscon- 
strued. Inferences have taken the place of facts. That 
the council honestly felt that they could not resist 
these inferences may be true enough, but they will see 
upon further reflection that they proceeded with really 
only half of the case before them. 

It is only natural that much sympathy should be ex- 
ressed for Mr. Russell, although there cannot be a 
oubt that he made a most unfortunate mistake. The 

moment Mr. Bidder appears to have heard of the case, 
he writes to Sir William Armstrong for an ex parte 
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statement of it, to lay it before the council. Instead 
of doing this, he carries the papers about in his pocket 
for months, offering to show tlem to individuals, 
several of whom have declared that they refused to see 
them. Mr. Bidder at last brings them, without, previous 
notice, before a general meeting, and no one who saw 
him on the oceasion to which we refer could have 
failed to be struck with the self-satisfied manner with 
which he launched his charges. Other gentlemen, 
could they have risen at all upon an ex parte case, 
would have both felt and shown deep pain in doing so, 
but it was clear that Mr. Bidder felt none. To more 
than one of those who listened to him, he appeared 
thoroughly to enjoy his self-imposed task. It happened, 
too, as is generally understood, that Mr. Bidder had 
not long previously been the concessionary engineer of 
the St. Gothard line of railway across the Alps, that 
the parties with whom he acted found themselves 
unable to complete their arrangements, that their con- 
tract was cancelled, and* that Mr. Scott Russell, with 
another eminent engineer, had succeeded ‘Mr. Bidder 
in the undertaking. It is upon this ground, and no 
other, that we are aware of, except from the apparent 
satisfaction with which he has pursued the attack, that 
Mr. Bidder has been so generally suspected, if not 
indeed accused, of having had interested motives, or at 
least a private spite, in heading the attack. As Mr. 
Gregory observes, in another column, we heard Mr. 
Hawkshaw’s defence of Mr. Bidder, but we heard 
nothing in it to remove the general suspicion with re- 
spect to the point we have named. We still see no 
reason to doubt that upon any rumour of a misunder- 
standing between any other member of the Institution 
and his client, or contractor, or indeed with any one, 
Mr. Bidder, especially if he be not upon the best 
terms personally with such member, will at once write 
a letter to such client, contractor, or other person, 
obtain an ex parte statement, and force the matter upon 
a general meeting, to be referred thence to the council. 
If any one—we will not say Mr. Gregory alone—sup- 
poses that the present matter is one of personal feeling, 
we need only assure him that we do not share in, nor 
even know of, such feeling. It is a case of deep inte- 
rest to the Institution—indeed, of vital interest to 
every member—and judging it, as it is our province 
and our duty to do, we cannot overlook the fact that 
while an unpleasent inference is to be drawn from Mr. 
Bidder’s conduct, the case itself has been incompetently, 
and therefore improperly, dealt with. Upon Mr. Scott 
Kussell’s conduct we presume to pass no opinion, 
further than that the evidence, though incomplete, is 
not inconsistent with his innocence. We only say that, 
had the case been properly conducted, his innocence or 
otherwise would have been made clear beyond all dis- 
pute. It is certainly against Mr. Russell that he did 
not make a better defence; but enough was shown to 
prove that he was not an agent, and that therefore he 
acted as a principal, with all the privileges of a prin- 
cipal. It was for Sir William to prove that he was 
not a principal; but we can only conjecture what 
further light would have been afforded by a full ex- 
planation of Mr. Russell’s original arrangement with 
Colonel Ritchie. In the absence of this, the case, 
upon every principle of law, should have been decided, 
if at all, in Mr. Scott Russell’s favour, although none 
can doubt, and he, of course, admits, that he made a 
sad mistake, and naturally laid himself open to grave 
suspicion. Let us hope, however, that such mistakes, 
however serious, will not be again adjudicated upon in 
the Institution of Civil Engineers. 


THE PARIS EXHIBITION. 
Paris, Tuesday, June 4. 

It having been announced that the Emperor of 
Russia would visit the Exhibition yesterday morning 
at ten o’elock, a large number of persons assembled 
near the Grande Porte within the park to witness his 
arrival. Meanwhile the programme had been changed, 
and he did not visit the Exhibition until to-day, 
though yesterday his two sons made a tour of inspec- 
tion. Spite of rains, heats, and counter-attractions, 
the number of visitors continues to increase. On Sun- 
day there was a great race at the Bois de Boulogne, 
at which all Paris was supposed to be present, and 
where one might see a line of carriages six deep and 
five or six miles long. But, nevertheless, the Exhibi- 
tion on that day counted over 91,000 visitors. 

At length the electric light to be displayed from the 
top of the wooden pile of deformity, in the English 
department, has become visible to the unassisted eye. 
This event first came off on Sunday evening, but the 
flashes were so feeble as to require « good pair of eyes 
to discern them. Last week we intimated that there 








was a leakage of electricity somewhere, so that the 
first imperfect performance cannot be accepted as any 
measure of the illuminating power. On the whole, 
however, it would have been better to have been with- 
out this disfiguring object at all—the more especially 
as the efficiency has not hitherto been such as to re- 
deem the deformity. Late, ugly, and defective—and 
at the same time most painfully conspicuous—such, 
up to the present time, are the distinctive features of 
this oppressive contribution, which we may be quite 
sure the French would have been better pleased to be 
without. Some experimental paintings of the cross 
poles in blue have lately been made upon this strac- 
ture, any change upon which would, no doubt, be an 
improvement, as it could not be uglier than it is. 

The numerous vestiaires, or cloak-rooms, which are 
scattered about in the park, and which were intended 
as depositaries for the cloaks, umbrellas, or superfluous 
vestments of visitors, having been found greatly to 
exceed in size and number the public wants, are now 
being converted into places of supply for soda-water, 
lemonade, and other refreshing drinks. One of these, 
situated near the main entrance, is at present receiving 
the foundations of a steam-engine of one horse power 
for the manufacture of seltzer water under the eyes of 
the public. 

On Sunday the Café Chantant in the Salle Suffren, 
to which referred last week, opened its doors to the 
public in the evening for the first time; and both 
singers and refreshments are highly spoken of. 

The concourse of sovereigns thickens. Yesterda 
morning the Queen of the Belgians made her last visit 
to the Exhibition, and the king and queen have since 
left Paris. But besides the Emperor of Russia, who 
is here, the King of Prussia is expected to-morrow, 
and the Queen of Spain and Emperor of Austria are 
expected about the 20th of this month. The Emperor 
of Russia is lodged at the palace of the Elysées, where 
he will be sueceeded by the Emperor of Austria; and 
the King of Prussia will be lodged in the “ Pavillon 
Marzon,” which forms part of the Tuilleries. 

The commissioners of the Exhibition announce that 
they will place at the disposal of persons who take 
after this date season-tickets for the whole Exhibition 
two thousand tickets for numbered stalls in the Palais 
de Industrie, available on the occasion of the distri- 
bution of prizes, which will take place on the 1st of 
July, and when the Emperor himself will preside. 

Nearly opposite the Théatre International a very 
elegant portahile house, called the ‘ Chalet Waaser,” 
has been erected, of which, next to its elegance, the 
main peculiarity is that the parts may all be taken 
asunder, be carried to a distance, and then with little 
trouble re-erected. Three rooms of this house—and it 
is the only elegant portable house we have ever seen— 
have been opened for the sale of chocolate. Imme- 
diately opposite this chalet are Porret’s dining-rooms, 
where refreshments may be procured on the same 
moderate scale of charges as in the other establish- 
ments of the same person in Paris. To suit the Eug- 
lish taste, however, a slice of Spiers and Pond’s cold 
beef and a salad will have precedence over all the French 
stews and ragouts which can be obtained at the Ex- 
hibition, and which dishes, however admirable in first- 
rate establishments, degenerate into vile and preten- 
tious imitations in those of a fourth or fifth rate order. 

The Exhibition opens at 10 o’clock for the general 
public, the price of admission being 1 france. But by 
payment of 2 francs instead of one, visitors may enter 
as early as 8 o’clock in the morning, and those who 
wish to study particular objects before the crush 
of visitors arrives avail themselves of this privilege. 
The machinery begins to work at 10 o'clock, and the 
main building and annexes close at.6. The. park, 
however, remains open daily until 11 o’clock at night, 
and visitors are admitted. by the turnstiles until 10.30. 
At 10 o’clock in the morning the hydraulic lifts for 
conveying adventurous visitors to the roof of the 
machinery zone begin to work. From 11 to 6 the 
glass works in the Allée de Bretagne are at work, 
and from mid-day till 5 the stearine establishment is at 
work. 

From 1 to 6 the experiments with the diving- 
dresses of Rouquarol-Denayroue are carried on in a 
tank with glass windows on the side of the Seine, and 
to-day at 2 o’clock Bevington’s organ in the English 
department is played by M. Lavocat. At 3.30, in 
the French section, the organs of the “Société 
Merklin-Shutze” are played by M. Durand, and at 
5.30 the organs of the same society, in the Belgian 
section, are played by M. Saint-Sens. The mechanical 
process for washing clothes is at work from mid-day 
till 5 o’clock, and the mechanical bakehouse of 
Lebaudy, which we have already described, works at 





June 7, 1867,] 


ENGINEERING. 


595 








9, 4, 5, 6, 7, 8,9, and 10 o’clock. At 3 o’clock, in 
the English department, Kelly’s harmonium is played 
by M. Loret, and half an hour later Broadwood’s 
pianos are played by M. Templin. From 3 to 5 the 
janos in the American section are played by MM. 

aynus and Boscomitz. At 3.30 there is militar 
music in the park by a band of the Imperial Sesek 
About 8 o’clock in the evening the electric lights in 
the park begin to be displayed, and at 8 o’clock the 

rformances at the Chinese theatre begin. ‘These 
erformances consist chiefly of tumbling and mounte- 
ank tricks and grotesque dancing. 


Wednesday, June 5. 

The Moniteur of to-day contains a long article upon 
the electrical apparatus at the Exhibition. It also 
contains an article entitled, “ ‘The Two Czars at Paris,” 
and in which a good deal of historical information re- 
specting the visit of Peter the Great to Paris in 1717 
isgiven. The Monitenr further states that the Emperor 
Napoleon, with some of the great dignatories of the 
state, will meet the King of Prussia at the railway 
station to-day at four o’clock. 

Chalmers’s target has been tested at Vincennes, and 
has successfully resisted penetration; but tle! experi- 
ment is still incomplete, as the target prepared by the 
French authorities, and which contaims the same 
weight of iron per square foot, has not yet been tried. 
Probably the authorities aforesaid had their misgivings 
as to the powers of endurance of their target ; but un- 
less it can be shown that it successfully resists pene- 
tration, the mevitable inference from any postpone- 
ment of the prescribed test will be that it is unable to 
do so. 

‘This week has been a busy one among the eiigineers 
here, but as the circumstances are noticed elsewhere, 
we refrain from further mention of, them, here, .To- 
morrow the mechanical engineers, under the presidency 
of Mr. Penn, are to dine at the Trois’ Fréres, in’ the 
Palais Royal. English faces have manifestly been on 
the increase in the Exhibition during the last week, 
Up to the present time, however, it cannot be denied 
—if such a Hibernian mode of expression’ be per- 
missible—that most of the English in Paris are 
Americans. 

Shaw’s hot-air engine of 20 horse power, exhibited 
in an annexe or shed of its own in the park, continues 
to work regularly, and to attract a good deal of atten- 
tion. ‘his engine we have already briefly noticed ; 
but at that time no means had been applied to. ascertain 
the amount of power really exerted. “Now, however, 
an indicator has been fitted, and diagrams have been 
taken which show that the engine performs well rela- 
tively with the fuel consumed, a promising result in a 
new engine so widely removed in all essential points 
from evgines of the usual character. 

The weather during the past week has been very 
hot; nevertheless, a,,good deal of rain has fallen, of 
which the effects are seen in the,yerdure of the grass 
and trees ia the park of the Bxhibition and in the 
rapid evolution of ‘the flowers. The influx of 
strangers# continues; and seems ‘likely to increase. 
The Prussian railways are authorising excursion trains 
at half the usual prices charged for second and third 
class passengers; and the return tickets are available 
for forty days. Of collateral attractions there is no 
stint. ‘To-morrow there will be a review of sixty 
thousand men in honour of the Empéror-of Russia. 
The Guard will be under the orders, of Marshal St. 
Jean d’Angely, and the line under the orders of 
Marshal Canrobert. 

One of the most valuable institutions of Paris is 
the asphalte with which the footpaths and ‘Poads are 
made, and which might be imitated in London with 
much advantage. The London aSphalte, whether for 
footways or roadways, has betn' a complete failure, 
whereas the Parisian is a most éminent 'suceess—a’ 
result not imputable to the nature of the, traffic so 
much as to the nature of the composition. The 
asphalte used for the footways after being heated. very. 
hot by afire applied to a gliadeioal vessel, with trun- 
nions at the ends, so that it may he. tilted. and -theeon- 
tents poured out at a large square bung+hole’by ro- 
tating it by a worm-wheel'upon'*thé’ trunnions, «1s 
emptied into buckets, and is spread ‘by hot irons? 
Whereas that used for the roads is a brown powder 
consolidated by hot iron rammers, and the surface is 
smoothed by hot irons, and is finally rolled by a heavy 
iron roller. The asphalte thus laid is durable, the 
traction upon it nearly as easy as upon a railway, 
and one material benefit is that there is. hardly any 
noise. One important benetit of the Exhibition would 
be the importation into England and other countnes 
of this improvement, and we trust that'those of our 
goon visiting Paris who have’'to do with roads 
will acquire a thorough insight “into the Paristan 
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asphalting system with a view to its introduction else- 
where. 

The French are manifestly withholding the speci- 
mens of their guns which they esteem the most highly, 
in the idea perhaps that other nations would copy 
from them. They may save themselves the apprehen- 
sion. The most powerful guns they have got are 9 in. 
or 94 in. breech-loaders ; but breech-loading, in the case 
of heavy guns, is a mistake, and the indication to be 
fulfilled is to have easily loaded and effectually cooled 
muzzle-loaders of such strength as to be exempt from 
all risk’of bursting with any amount of service, while 
at the same time it is as light as possible. The person 
who has advanced furthest towards the production of 
such a gun is unquestionably Mr. Whitworth, whose 
system of casting wrought iron or steel under com- 
pression promises to give the strength, the lightness, 
and the cheapness we require. The first indication to 
be fulfilled is to get the strongest metal that is available. 
The next is so to form the gun that all its constituent 
parts shall be put upon the same amount of tension, 
and that it cannot be torn from the inside to the out- 
side’ in detail. This is best done by casting the gun 
on Rodman’s plan, and which is as practicable with 
one metal as with another, veeied only that it is 
fluid to begin with. With his present apparatus, Mr. 
Whitworth cannot make guns larger than of 7 in. bore. 
But this is only a question of scale, and by employing 
larger apparatus larger guns will just be as easily 
producible. 

INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue members of the Institution of Mechanical 
Engineers have held their meeting at Paris during the 
paspent week. The proceedings commenced ou Tuesday 
ast, when the chair was taken by the President; Mr. 
John Penn, and General Morin, Dr. Fairbairn, Mr. 
F.,J. Bramwell, Mr. C. W. Siemens, Mr. Clay, Mr. 
Whitworth, and Mr. Ramsbottom occupied places on 
the ‘platform. The minutes of the last meeting were 
fitst read, and the result of the ballot for new members 
declared. It was then announced that fifty new 
members: had been elected—an evidence of the 
peeenity of the Institution. The papers read on 

uesday were, one “On the Ventilation of Public 
Buildings,” by General Morin, and one “ On Floating 
Docks, and other arrangements for affording access to 
ships for, external repairs,’ by Mr. F. J. Bramwell. 
On:Wednesday M. 'Tresea read a paper “ On the Flow 
of Solids,’ and Mr. Menelaus one “ On Mechanical 
Puddling.” ‘These papers will be found on other 
pages of the present number. Yesterday M. Borel 
read a “ Description of the Dredging Machinery used 
in the Construction of the Suez Canal,” and in the 
evening the members dined together at Trois Fréres 
Provengaux, Palais Royal. ‘To-day (Friday) the 
artesian wells at Butte aux Cailles and M. Says’s 
sugar refinery, and other works, are to be visited. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

The Southerness Lighthouse—The circumstance which we 
incidentally referred to with respect to this lighthouse, in a for- 
mer letter, is likely yet to provide work for the gentlemen of 
the long robe. The resolution of the Nith Navigation trustees, 
who have hitherto had the immediate care of the lighthouse in 
question, to cease to maintain the light after the Ist of July 
next, has been the subject of a considerable amount of corres- 

midence between the Board of Trade, the Commissioners of 
Northern Lights, and the Trinity House, on the one hand, and 
the Nith Trustees on the other. ‘The Commissioners of Nor- 
thern Lights have been instructed by the Board of Trade to test 
the legality of the determination to extinguish the light at 
Southerness, and to remove the buoy in the Solway. The Nith 
Trustees have lately held a meeting in Dumfries to consider 
the threatened prosecution, and to reconsider their former deei- 
sion. They complain that, as a trust, they have no funds, that 
they expended 60002. of borrowed money in improving the navi- 
gation of the river Nith, with the sanction and underthe super- 
intendence of the Admiralty, and that they have no means of 

rocuring the pecuniary wherewithal to maintain either the 
fight or the deep-sea buoys. By a majority of six to five the 
former resolution is to be adhered to, although one of the trus- 
trees, the provost of Dumfries, urged that the light could never 
be removed, and recommended that it should be retained, even 
though private-subscriptions had to be resorted ‘to. It is to be 
hoped that some, amicable arravg t will be come to, for the 
ight must be retained in all its efficiency. This is mig 1 
owing to the very dangerous character of the navigation of the 
Solway Firth. . ‘The shallows are numerous, and the tidal wave 
sometimes runs with a velocity of eight or ten miles per hour, 
aiid a breast of waters 3 ft. to 6 ft. high. At Southerness the 
distance across the channel to the Cumberland shore is only 
about séven miles, and higher up it is little, if any, more than 
two miles. 

More Sugar .—Another example of this. specialty 
of our local engineerigg industry has just been completed, by a 
Glasgow firm, that of Messrs. Walker, Brown, and Co., Bishop- 
street. Ags it, has some unusual features about it, we may 
briefly refer to. it. Jt consists of «a high-pressure beam 
engine, cane-crushing mill, gearing and pumps. The engine 
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has a very imposing appearance, but at the same time it seems 
rather incongruous to have the framework formed of Gothic 
columns, arches, buttresses, entablatures, &c., even though 
they are in harmony with each other, and possess no little 
elegance of their own. The diameter of the steam cylinder is 
26 in., length of stroke 5 ft. 6 in.; the diameter of the fly-wheel 
is 20ft., and weighs 14 tons. Mr. John Frame, the manager 
of the works, and under whose superintendence the whole of 
the machinery has been designed and constructed, seems to have 
imbibed, during his long connexion with American engineers in 
the West Indies, a strong liking for the American double-beat 
cut-off balanced valves, for they play a prominent part in this 
engine, and, in combination with the long stroke of the piston, 
assist to make an economical working engine of 70 nominal 
horse power, capable of being worked -up to ‘160 or 170 horse 
power. The crushing-mill consists of three rollers, $2 in. in 
diameter and 7 ft. Gins-long. (These are-undoubtedly very 
large, but, if our memory does uot deceive sy wersawin the 
Exhibition of 1862 a sugar-mill, made by another Glasgow firm 

with rollers 33 in. by 7 ft.) Mr. Frame calculates the crushing 
power of the mill to be equal to 25 tons of sugar per day, while 
the pump attached to it is capable of raising 5000 gallons of cane 
juice'per hour. The machinery under notice is intended for a 
Cuban plantation, being made to the order of Messrs, Chas. 
Edmonstotand Co., of Havana. The total weight is about 220 
tons, and the cost of the whole, complete and ready for ship- 
ment, is about 40002, 

Greenock Progress—Perhaps no town of its size in the 
United Kingdom is more affected with a “ go-ahead ” spirit than 
is our neighbour, Greenock. One or two illustrations of this 
spirit have already been incidentally mentioned in - former 
letters, and various projects are now afloat which, when con- 
summated, will still further illustrate it. The commerce, ship- 
building, manufacturing, and railway and steamboat traffic are 
rapidly becoming so great, that a west-end steamboat pier is to 
be built forthwith. The estimates for the same were adjudicated 
upon yesterday by. the Harbour Trustees, and that of Messrs. 
W. and J. York, the eminent contractors, was accepted. We 
give the names of the firms who estimated for the work, 
and the amounts of their respective offers: 


Names. Time. Pier. Zine. 
months. £ s. d. £ ad. 
W. and J. York 12 10,182 111... 1658 4 6 
David Manwell ... 12 10,817 18 5... 2194 15 10 
J. and A, Waddell... 12 12,869 610... 1894 4 9 


os 12,368 15 5 ... 1686 8 2 
James Bernard... 9 10,608 13 11... 1529 18 8 
Hugh Kinghorn 12 13,201 11 2 

The harbour trustees have also resolved on constructing a large 
graving-dock, so as to render their shipowners independent of 
the dock accommodation at Glasgow. One of the sites spoken 
of has been bored by the engineers, and found to be altogether 
unsuitable, notwithstanding that they had bored to a depth of 
80 ft., where the bottom was totally unsatisfactory. With such 
great engineering works to bring toa successful termination, 
the trustees have wisely resolved on engaging a professional 
harbour engineer, besides the consulting engineers whom the 
resort to in cases of difficulty. No less than twenty-nine appli- 
cation have been received for the new office, and in a few days 
the appointment will be made. ‘The salary is 260. 

Railway ‘‘ Field-day."—Yesterday was quite a “ tield-day” 
with Scotch railway directors and shareholders. The Glasgow 
and South-Western shareholders held a Wharncliffe meeting in 
this city for the purpose of considering the bill for amalgama- 
tion with the Midland Railway Company, in terms of the Stand- 
ing Orders of Parliament. Sir Andrew Orr, the chairman, pre- 
sided. This amalgamation scheme has now acquired peculiar 
interest on account of the almost virulent opposition which it 
has received from a few proprietors, one of whom is especially 
notorious as a zealot in the councils of the Free Church of Scot- 
land. As a representative elder in the general assembly held 
last week, he took advantage of a discussion on Sabbath observ- 
ance to request publicly that proxies should be given to him and 
his friends to defeat the peal sana scheme, one ostensible 
reason for his opposition being that, the Glasgow and South- 
Western Railway would require to break the Sabbath to accom- 
modate the Midland Sunday trains. It is publicly stated, how- 
ever, that the same gentleman isa shareholder in the Caledonian, 
with which he wanted an alliance, rather than with the Midland, 
and yet the Caledonian runs. two. Sunday trains each way. 
Although the meeting was held yesterday, the business in hand 
was not concluded. There’were 170shareholders present who 
voted for the amalgamation, and seven opposed toit. A scrutiny 
was demanded by the opposition party. Four serutineers were 
appointed, who took in hand the work of examining the proxies, 
commencing at half-past two o’clock yesterday, sitting till past 
midnight, returning to the work at eight this morning, and when 
the adjourned meeting was held to-day at noon, the work was in- 
complete, and the meeting was held adjourned till Friday. 
There seems to be scarcely any good reason to expect that the 
opposition proxies will be able to defeat the scheme. 

The meeting of the North British Railway Company was held 
in Edinburgh to consider an act to authorise a deviation in one 
of the Carlisle Citadel branches, and to obtain power to create 
upwards of 1,800,0002. of pre- preference stock. An amendment 
was proposed that the mouey should be raised by the system 
of terminable annuities, but only some half-dozen ,votes were 
obtained for it, and the chairman’s whole proposal was carried. 
Mr. Peter: Blackburn, ex-M.P., and the lastyehairman’ of the 
Edinburgh and Glasgow line, now merged into the North 
British system, protested ; but it does not seem that his protest 
will be of any avail. 

The Condition of Mines Question.—Mining “accidents,” as 
they are called, come so thick and fast in some of the coal and 
ironstone districts around Glasgow—even though it is only one 
life now and two or three at another time that are’ sacrificed— 
that there really is some need for a reform in the system of 
mine inspection. The miners domot seem tobe able to claim 
the inspectors as their friends, as a rule; but hereabouts they 
feel gratified that the Select Committee on Mines have brought 
oat such healthy evidence as that given lately by Mr. Matthews, 
President of the Mine-owners’ Association, and by Mr. Lionel 
Brough, the inspector for South Wales and the adjoining 
counties of England. 


Hugh Kennedy 
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DOUBLE-CYLINDER HORIZONTAL ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. VAN DEN KERCHOVE, ENGINEER, GAND. 
(Lor Description, see opposite Page.) 
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DOUBLE-CYLINDER FIRE-ENGiNE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. SHAND, MASON AND CO., ENGINEERS, LONDON. 


Best O iT) 


We here lay before our readers some of the details of con- 
struction of the steam fire-engine of Messrs. Shand and Mason 
tried at the Paris Exhibition on the 18th of May, 1867. This is 
a powerful engine with two horizontal cylinders of 9+ in. 
diameter and 8 in. stroke, driving two water-pumps on the 
bucket and plunger plan invented by Mr. David Thomson, the 
diameter of pump barrels being 12in., and of the rams 8§ in., with 
stroke the same us that of the cylinders. A connecting-rod, pro- 
ceeding from the bottom of each trunk, engages a crank in a 
horizontal shaft which moves the valves and measures the 
stroke. The boiler, which is formed with short upright tubes to 
transmit the smoke, is shown in vertical and horizontal sections 
in Fig. 1. One of the pumps is shown in section in Fig. 2, and 
one of the foot valves of the.pump is shown in plan in Fig. 3. 
In Fig. 4 is represented in plan the foot valve of the smaller 
engine, with one vertical cylinder and pump tried at Paris on 
the 28rd April, 1867. 


KERCHOVE’S DOUBLE-CYLINDER ENGINE. 

On the opposite page we give engravings of a horizontal engine, 
exhibited at Paris by M. Van den Kerchove, of Gand, a short 
notice of which we have already published in a preceding number. 
M. Van den Kerchove is one of the oldest established engineers in 
Belgium, and his works are well known for the good quality of 
the workmanship producad there. The special object in the 
construction and management of the engine now illustrated has 
been the reduction of the size and contents of the steam 
passages, which are receptacles for imperfectly utilised steam, 
and called * espaces nuisibles,” or damaging spaces, by French 
engineers. ‘There is, of course, no novelty in this desire to 
reduce the sizes of such ineffective spaces, and M. Van den Ker- 
chove, in a pamphlet written by him as an explanation of his 
views nnd intentions in constructing this engine, has named 
several English and French engineers who have preceded him in 
this direction. In the engine represented in our engravings 
the reduction of the cubical contents of the steam passages 
has been carried further than in many other construc- 
tions of double-cylinder engines, by allowing the steam to pass 
from the bottom of one cylinder direct to the bottom of the 
second cylinder, and by putting the slide-valve between the two 
cylinders, as shown in the cross section, Fig. 5. Fig. 1 shows 
the front elevation of this engine, and Fig. 2 shows the valves 
for admitting the steam from the high-pressure cylinder to the 
low-pressure cylinder, with their cams and other gear shown at 
P,%r. Fig. 3 is a plan, and Fig. 4a section through the 
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_ cylinders showing the sections and positions of the passages 
between the two cylinders. The crank on the fly-wheel shaft, 
H, is worked by the connecting-rod from the large cylinder, I, 
and the connecting-rod of the high-pressure cylinder, I', 
is attached to a double crank, F, joined to the main crank 
by a short link. The air-pump, V, is placed vertically, 
aud stands below the foundation plate. It is worked 
by a short crank, H'. The valves for admitting the 
steam to the high-pressure cylinder are double-beat valves, 
cc, worked by cams, m, and levers, /, the rate of expansion 
being varied by sliding the twisted cams onend. This can be 
effected either by hand or by the governor, which is connected 
with the expansion gear instead of acting upon a throttle valve 


ITALIAN COAL AT THE PARIS EXHIBITION. 
ITay draws almost all its mineral fuel from England. The 
absence of extensive coal mines in that country has given to the 
manufactures of Italy and to the commercial position of that 
country its peculiar and certainly unenviable character, and it is 
therefore with great interest that any discovery of Italian coal 
mines and the news of the efficient working of such mines will 
be followed, both by the Italians themselves and by those who 
have hitherto supplied Italy with the necessary provisions of 
coal, and the products obtained by its use in extractive industry. 
The Paris Exhibition contains some specimens of Italian coal, 
which appear to be of very good quality. They have been sent 
to Paris by Messrs. Chioffi and Caffarri, from a coal mine in 
the mountains of Reggio, province Emilia, where it is stated by 
the exhibitors a large coal-field has been recently opened up. 
The coal has been experimented with at Reggio Gasworks, and 
has produced 28 per cent. of hydrocarbon gas, yielding coke of 
very good quality. The locality in which this coal mine is 
situated is said to afford great facility of transport both by rail- 
way and water, since the river Secchia flows within a very 
short distance from the mouth of the colliery, which is to be 
connected by a tramway with a small river, harbour, or dock for 
the shipment of coal. The working of this colliery on an ex- 
tensive scale is, however, a proposition for. the future, as; far as 
we can learn, and has not been commenced. with as yet, from 
want of capital, while the present colliery is carried on with very 
limited power and on a very small scale. 











Lerps.—There is not much change to report in the iron 
trade, but there has been a rather better inquiry for the best 
iron, although, on the whole, the trade-is quiet. More is doing 
in machinery, and some fairorders have been received. 





ON THE “FLOW OF SOLIDS.”* 
By M. Tresca. 

Ir is now some years since a numerous series of experi- 
ments were made by the writer on the change of form of 
solid bodies, which have Jed to characterising the general 
results thus obtained by the title of the ‘‘ Flow of Solids” 
under the action of powerful pressure. The first paper re- 
lating to this subject was read by the writer before the 
Academy of Sciences at Paris, in November, 1865; and 
the views then advanced have been continuously corrobo- 
rated by the results of a great variety of further experi- 
ments made by the writer. The question now includes 
consequences of great diversity ; and the special object of 
the present. paper is to make known the most. salient facts 
required for explaining some important practical applica- 
tions, upon which this theory appears to the writer likely 
to throw new light, such as the rolling, forging, punching, 
and planing of metals. 

Principle of the Flow of Solids.—1If a hollow cylinder 
closed at the bottom end have a solid cylindrical block of 
lead placed inside it, fitting it, and the hollow cylinder 
have a round hole in the centre of the bottom, a powerful 
pressure on the top of the solid block will produce a cireu- 
lar jet of metal, having a sectional area equal to the hole 
in the bottom of the cylinder, For arriving at this first 
result the writer used the apparatus represented full size in 
Fig. 1, where A is a cast-iron cylinder of 0™ 10 diameter 
(4 in.), closed at the lower end by a cover, B, securely 
bolted to the corresponding flange. In the cover is drilled 
a round hole of 0™05 diameter (2 in.), and the shoulder 
leit in the interior of the cylinder ‘supports the moveable 
die, C, the central orifice of which is to serve for the jet. 
The block of lead to be acted upon, being placed in the 
cylinder at M, is covered with the steel piston, D; and the 
whole being placed in a hydraulic press, a sufficiently 
powerful pressure is exerted on the head of the pis- 
ton, D. 

In most of the experiments the block of lead operated 
upon consisted of a series of superposed plates or discs of 
uniform thickness; and this allowed the means of deter- 
mining the change of form and exact displacement of each 
of the individual layers in the entire mass, by making a 
longitudinal section of the resulting jet at the completion 
of the experiment. ‘This change of form is characterised 
by the following circumstances : 

First, in the main block the parallel faces of the differ- 
ent discs remain either entirely flat or flat over all the 
surface that is outside the part affected by the formation of 
the central jet. 

Secondly, in the part constituting the jet, or the trun- 
cated cone in which the layers curve and converge to form 
the jet before passing through the orifice, all the layers 
bend over so as to enter into the jet simultaneously, as 
though they individually followed a general current directed 
towards the orifice. 

Thirdly, as far as the jet is concerned, its external sur- 
face is'entirely composed of a cylindrical envelope formed 
out of the bottom disc of the original mass. 

Fourthly, each of the original layers forms in the jet a 
distinct tube, concentric with the jet, and occupying in the 
jet a concentric position between the tubes thus formed by 
the other layers, 

Fifthly, each of these tubes is closed at the outer ex- 
tremity by a cap more or less convex, which is the central 
part of each of the original discs. 

The same results having been obtained by the writer 
with various othér métals— such as tin, silver, copper, 
aluminium, iron, and even steel, as also with different kinds 
of potter’s clay, sand, powdered sugar, and small shot— 
the general conclusion has been arrived at that the par- 
ticles of solid bodies when submitted to a sufficient pressure 
flow in the same way as liquids ; and as the resulting jets 
from each’ experiment remain in a permanent state, this 
has allowed of establishing the fact that the flow of the 
different strata of the cylindrical mass under these con- 
ditions produces the tubular and concentric form of jet 
shown in Fig. 3 A. 

When the cylindrical block experimented upon has only 
a small height relatively to the diameter of the orifice, the 
material becomes displaced in the same way as a thin 
sheet of liquid at the edge of a circular aperture. This fact 
explains the suction produced in the Catalan blowing- 
engines ; and it is seen by the specimens obtained under 
these conditions, especially by the one represented in Fig. 
3 B, that the central cavities assume a perfectly geometrical 
form. It is also seen that, when the formation of these 
cavities takes place, the diameter of the jet is no longer 
equal to the full diameter of the orifice. The formation of 
a contracted vein is manifest, and a new analogy is thus 
obtained between the flow of solids and liquids. 

The series of these experiments ma le by the writer have 
been of very great variety and extent ; but those only will 
be referred to in the present paper that.are the most charac- 
teristic, and the specimens relating to, these will be exhibited 
and described. 

ist. A jet was formed by the use of two half-cylinders of 
lead, fitted close together, so as to form one complete cylinder 
divided longitudinally, -The object of this experiment was 
to make sure that the want of adherence of the discs pre- 


* Paper read before the Institution of Mechanical Engineers, at 
their Meeting at Paris on Wednesday last. The paper was illus- 





rated by diagrams, which there has not been time to engrave. 
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viously tried had not had a preponderating influence on the 
results of the flow. The two half-eylinders, each perfectly 
solid, were made to flow simultaneously in the same appa- 
ratus as before; and the jet on being separated after the 
flow in the line of the longitudinal joint showed the same 
arrangement of concentric flow. The only difference was 
that the several layers were marked in another way, prin- 
cipally by the wrinkles and small irregularities of the surface 
of the joint, which however remained on the whole practi- 
cally flat. The relative motions of the particles are repre- 
sented by a few undulations, which exactly correspond with 
those that would be expected in the flow of a similar liquid 
vein. 

2nd. A cylinder formed of two discs of iron, 0704 thick 
(1fin.), and 0™15 diameter (6 in.), was heated to a red 
heat, but not so high as a welding heat. These discs were 
placed one upon the other in a cylindrical die, having at its 
base a hole 005 diameter (2 in.), and were then com- 
pressed by a steam hammer weighing 12 tons. At the third 
blow the die broke, but the iron had already formed a jet 
of 07065 length (2$in.); and on making a longitudinal 
section of the whole, it was found that, instead of only the 
single line of joint anticipated from the use of two discs, 
every one of the parallel layers in the iron plate of which 
each disc was formed had flowed independently, so as to 
produce a series of lines, in the same way as with the 
number of separate plates employed in the experiments 








with lead. 

3rd. A jet was formed by a block of ten discs of lead | 
of 005 diameter (2 in.), forced through an orifice of 07003 
diameter (}in.). The object in this experiment was to 
carry the process to the extreme, so as to obtain a regular 
thread composed of ten superposed envelopes. Here again 
the sample obtained shows the superposition of the con- 
centric layers in the whole length of this thread, 7™ (23 ft.); 
but the plates did not remain flat (as was expected from } 
previous investigations) in that portion of the block which 
is situated outside the prolongation of the sides of the jet. 
Only the discs near the top and near the bottom now re- 
mained flat, while in the intermediate portions of the mass 
a more rapid flow took place from the circumference towards 
the centre, which hollowed each of the discs into the form 
of a funnel. This effect marked in the dise 
originally placed equidistant from the two ends of the 
cylindrical block. Similar results are obtained when the 
block experimented upon, instead of being formed of super- 
posed discs, is taken from the jets previously produced 
of 003 diameter (1.18in.). The concentric rings which 
then constitute the block continue cylindrical from the top 
down to a certain height above the orifice, but a little lower 
down they become drawn inwards, so as to enter the central 
orifice simultaneously, each taking the form of a funnel 


was most 


whose apex would fit into that of the larger funnel imme- 


diately below it. The manner in which this general dis- 
placement from the circumference to the centre is produced 
is clearly shown by the longitudinal sections made of these 
blocks after the experiment; and it is also seen that this 
lateral movement is limited to the lower parts of the block, 
whilst the upper portions go clown parallel to one another 
and without any change of form, until they arrive at a 
certain level that must be considered as the point of limit of 
jet action, beyond which the influence of the orifice ceases 
to be perceptible. In other experiments a different position 
is obtained of the point of limit of jet action, which 
evidently depends on the diameter of the orifice and the 

action of the external forces. 
4th. For the purpose of imitating the flow of a liquid 
with constant head through a concentric orifice, a smaller 
apparatus of 0™03 diameter (1.18 in.) was used ; and such 
a number of discs were employed that by the descent of 
the piston through the thickness of one disc the top part of 
the mass should not be brought within the limit of jet 
action. The piston was then raised, and a single disc added 
upon the top of the mass; and this process being repeated 
a great number of times, jets of great length were produced, 
which may be considered as jets obtained with a constant | 
head, since in reality the head never varied more than | 
0™003 (4 in.), and this small variation was entirely beyond | 
the limit of jet action. The jets formed were very regular, 
| 





but the only special feature by which they are characterised | 
consists in the fact that the distances between the ends of 

the successive tubes are all equal to one another. In jets | 
of any length, produced in this manner, the same character 

would always be preserved, and all tie ends of the concen- 
tric capsules forming the jet would present identically the 
same arrangement. 

Polygonal orifices and eccentric circular orifices have been 
successfully used; and in both cases it was invariably 
found that the superposed plates which constituted the 
primitive block became transformed into a series of tubes 
fitting into one another, each dise producing a corresponding 
tube. The plan of subdividing the primitive block into a 
number of separate discs or layers has the advantage of 
affording the means of finding the actual displacement of 
each of the joining surfaces, by making sections of the jet 
afterwards ; and thus each portion of the original mass can 
be traced in its passage, as in the case of the concentric 
orifice. In the case of a polygonal orifice it has been dis- 
covered that the general displacement towards the centre 
of the orifice is always accompanied by a circular displace- 
ment, starting from the planes passing through the axis 
and through the centre of the sides of the orifice, and di- 
rected towards the planes which pass through the angles of 
the polygon. These torsional movements, which are ren- 





dered manifest in many ways, may certainly be referred 
to the same actions as the gyratory movements observed 
in the flow of liquids when the orifice is not placed sym- 
metrically with respect to the sides of the vessel containing 
the liquid. On examining the surface of a block from 
which one of these polygonal or eccentric jets has been 
produced, the direction of the rectilinear or curved currents 
that take place even at the surface is clearly indicated by 
streaks of different shades. These currents are everywhere 
extremely regular, and the sections of all the jets show 
that the displacements are everywhere determined under 
absolutely geometrical conditions. 

Amongst this class of experiments, special reference may 
be made to trials made with double orifices, the results 6b- 
tained in these cases being remarkably characteristic. The 
die having two circular orifices drilled in it, of the same 
diameter, and placed symmetrically with regard to the 
axis of the block, there are necessarily two planes of sym- 


| metry perpendicular to each other; and hence two perfectly 


equal jets might be expected to be produced, each consisting 
of a series of tubes arranged in the same manner. This, 
however, was not found to be the case, but one of the jets 
was much shorter than the other; and, on taking the block 
out of the die, the small streaks visible on the upper sur- 
face of the block showed that at the end of the operation 
the general motion was directed from all points of the 
upper portion of the block towards the orifice which had 
produced the longer jet. On close examination of the die 
it was found that; although the two orifices were equal on 


| the side next to the base of the block, only one of them 


was perfectly eylindrical, whilst the other was reduced im 


| size by having been made slightly conical, and consequently, 


the jet formed at this orifice was diminished +4, millimetra 
(shy in.) in diameter. An exceptional resistance was thus 
produced, which oceasioned a displacement analagous,to 
that observed in the case of a jet through an eceentric 
orifice. The currents in the block passed over this ob- 
structed oritice almost as though no such orifice existed. 

The conical hole having been carefally drilled again, it 
was expected that Symmetry would then be obtained both 
in the block and the jet, as in other eases. Such was in- 
deed found to be the result; but the tubes of the two jets, 
instead of being circular or polygonal, had now become 
oval, being flattened towards the plane passing through. the 
axes of the two jets. This effect evidently, arises from, the 
fact of each tube being to a certain extent crushed by the 
matter which has to find place round it. 

When the two circular orifices are of different sizes, and 
their centres are in the same diameter line of the block, the 
distribution of the material in the two jets produced takes 
place in the peculiar manner shown in Fig. 4. The material 
in the block partly follows two distinct currents directed 
towards the two orifices; but the result is not the same at 
diffarent heights in the block. As soon as the pressure is 
sufficient, the lower layers begin to enter the orifices and 
produce jets, the outside of each jet being formed from the 
bottom dise in the block. Beyond a certain height above 
the die it has been already seen that the layers are not 
affected by the formation of the jets; in the lower or active 
portions of the block the horizontal displacement is deter- 
mined by the relative sizes of the two orifices. Thus if the 
layers nearest to the smaller orifice are sufficient to feed the 
jet from that orifice, it will be found that the upper layers 
on the other hand will flow exclusively towards the larger 
orifice. The material contained in the portion of the block 
intervening between the two orifices is therefore drawn by 
the general motion towards the larger orifice; in conse- 
quence of which the tubes in the smaller jet become thinner 
on the side nearest the larger jet, and their transverse 
sections become at first oval, then pointed, and ultimately 
do not even reach the plane that passes through the axes of 
the two jets. 

Experiments have also been made with a die having a 
circular orifice in the centre and six smaller holes arranged 
round it, the diameter of the block being only 0703 
(1'18in.). In this case the tubes of the central jet, instead 
of being circular in transverse section, were hexagonal, the 


| rounded angles of the hexagon corresponding with the po- 


sitions of the six smaller jets. A similar alteration of form 
was observed in the dises composing the block, which were 
depressed into grooves radiating from the centre towards 
each of the smaller orifices, with a well-defined elevation in- 
tervening between each groove; and the same effects were 
produced with great regularity in a number of trials. For 
imitating the circumstances of a liquid flowing under a con- 
stant head, the piston was advanced only through the 
thickness of one disc at d time, and a fresh disc was then 
added on the top of the block so as to keep the height of 
the block practically constant. Each stroke of the piston 
produced a slight lengthening in the central jet and in each 
of the six lateral jets; and the whole of these were after- 
wards cut open for examining the distribution of the ma- 
terial in them. 

On separating the successive layers composing the central 
jet, it is seen that each disc in the original block is here 
represented by a sort of conical sheath, in the form of a 
hexagonal pyramid with its apex and angles rounded off- 
Each of these layers envelops tie next layer above, which 
is exactly similar, the contiguous faces of the two becoming 
separated from one another at a short distance above the 
bottom of each sheatli. Each of the layers constituting the 
jet thus forms a sort of tulip flower with six petals united 
at the base; and this striking analogy of shape may be 
expressed by saying thatin this way flowers have been 





really formed in lead, as simply the natural and mathe. 
matical result of forcing a number of layers of lead to flow 
through several orifices simultaneously. 

Jets have also been formed with ceramic compositions, em- 
ploying a die having a circular hole drilled in the centre, 
and three smaller holes.arranged round it in the angles of a 
concentric pear The separating surfaces 
of the layers Were fendered visible in these cases by 
powdering each diag with finely pulverised fuschine or cal. 
cined red sand, before making up the block. 

In another experiment a die was tried containing ten 
orifices of 0™009, diameter (} in.), with ten discs of lead . 
and ten parallel jets are thus obtained, each formed as be. 


fore of concentric layers, The lowest disc, which consti- 
‘tuted the external cover of eachof the jets, was drawn down 


into a film of extreme thinness, serving to show clearly to 
what a great extent the metal can be drawn out without 
tearing, when subjected to suitable treatment. It is to be 
remarked that the jets nearest the centre of the die are 
rather longer than the others, because, the. pressure of the 
piston produces a. greater effect; in the. central portions of 
the block, where the, movement: of the ‘particles is not re. 
tarded by the friction of the sides of the cylinder. The 
consideration of this difference of pressure in different parts 
of a solid mass evidently affords. a satisfactory explanation 
of the displacements that are produced in the.interior of the 
mass, since every,such displacement of, material from one 
point to another, nevessarily results from a difference of 
pressure betweea these two points, aid the displacement 
o¢eturs in the direction of the line joining the two points. 

Experiments on flow through lateral orfices.—The experi- 
ments on lateral jets have been made with lead enclosed 
either in prisms of square section, With ,0™03 (1.18 in.) 
sides and variable height, or in cylinders,of 0"03 diameter : 
and the die through which the jet is-to issue was made in 
two portions, each containing ati the orifice, so that the 
die could be removed when the jet had heen produced. The 
apparatus is shown in Fig, 2, and is composed of two 
cylinders, A and B, bolted together end to end. The steel 
die, D, with a hole in the side, is held tight between the 
two, so as to fit exactly on one side against the recess in 
the upper cylinder, and on the other ‘side against the 
washer, F, which forms the base of the ¢ylindrical space ; 
this die is made in two halves, divided longitudinally 
through the centre of the side holes, ‘Phe block to be ope- 
rated upon is placed on, the, base, F, atid the pressure is 
applied by means of the piston, P. 

For the first series of experiments, the ¢ylinder was filled 
with superposed discs; while in the second series, which 
proved far more interesting in the results obtained, cylin- 
drical blocks were used, formed, each of concentric tubular 
layers. 

In the first series, with a pile of superposed discs, the 
circular orifice for the jet was 0%15 (@ in.) diameter, with 
its centre at a height of 0™020.(24n.) above the bottom of 
the cylinder ; the fifteen discs to form thé jet were each 
0003 (4 in.) thick, so that there were four dises below the 
lowest edge of the orifiee, five dises Mi front, of the orifice, 
and the six remaining dises above. 

On the pressure being appli,” the ‘edges of the discs 
opposite the orifice were first forced out, and these discs 
becoming thinner, allowed the upper ones to descend to the 
orifice, so as in their turn to join in the general movement 
towards the jet. An examination of the jet produced 
shows at once that the different layers in the original block, 
which were all of equal thickness, make their appearance 
successively at equal distances on the upper surface of the 
jet. The specimens produced also show the thinning of the 
layers in the jet as its length increases; and certain parts 
of the block show that the material below the orifice also 
participates, though only to a slight extent, in the forma- 
tion of the jet. ‘The same facts are arrived at in the case 
of lateral flow through square orifices, whether the sides of 
the orifice be parallel and at right angles to the axis of the 
block, or all inclined at half a right angle to it. One of 
the square jets is represented in longitudinal section in 
Fig. 5. 

In the second set of experiments, the cylindrical block 
was in each case composed of a series of concentric tubular 
layers, being a portion of one of the original cylindrical 
jets of 0™03 diameter (1.18 in.), formed from the cylinder 
of 0™10 diameter (4 in.), with a concentric aperture at the 
bottom. These compound lateral jets are shown in Fig. 6. 
With a pressure of about 15,000 kilogrammes (15 tons) 
acting upon the cylinder of 0™03 diameter, the circular 
jet began to be formed ; and on continuing the pressure it 
was formed very regularly in the shape of a cylinder which 
became slightly curved upwards at its extremity. This jet 
of course ceased to be cylindrical as soon as the piston came 
down to a level with the top edge of the orifice. As the 
piston descended below the top edge of the orifice, the jet 
became flattened at the top to the extent that the orifice 
was obstructed by the piston, and along this flattened sur- 
face of the jet were shown the transformed outlines of the 
concentric cylinders forming the original block. On sepa- 
rating the successive layers of which the jet was composed, 
it was seen that the outside layer remained continuous 
throughout, having been transformed from the original 
vertical cylinder to a horizontal tubular jet closed at the 
outer end, and covering a series of similar tubes formed 
from each of the successive original concentric cylinders. 

Transverse sections of the jet showed at the outer end 
only a few lines of division between the layers ; but further 
in, the number of lines was equal to the number of layers 
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in thé ‘original block; and still nearer the jet orifice, the 
number of lines was further increased, showing a double 
eurvature of the surfaces, causing them to be cut by the 
section in more than one place. Thus the lines of division, 
after -being changed from circular to nearly elliptical, as 
shown in Fig. 6 B, became still further changed near the 
jet orifice to a figure 8, as shown in Fig..6 C. A vertical 
section through the axis of the main, block shows, as in 
Fig. 6 D, that the original: cylindrical rings are divided 
into two distinct sets, separated by the material which was 
originally next adjoining the portion opposite to the jet 
orifice. 

On laying open the upper layers of the jet and exposing 
the surface into which one of the interior cylinders had been 
transformed, it was seen that each original vertical con- 
eentric.cylinder formed individually a horizontal cylindrical 
jet, which joined the original vertical cylinder by curved 
sides in the form of a letter Y, the forking of which corre- 
sponds to the insertion of the jet into the block. Conse- 
quently the transverse section of the jet at the outer single 
leg of the Y shows only a single series of rings; but at the 
point where the two branches of the Y come together, a 
figure 8 is formed in the section. It has to be considered 
that the whole of the material in the block under pressure 
follows a current flowing outwards from the interior, of 
which the jet is the result; and the portion below the level 
of the bottom of the orifice is also included in this action, 
but forms only a weaker current, which is in fact a kind of 
eddy, and is found in the lower part of the jet. 

The following conclusions are established by this experi- 
ment : 

First, that the pressures exerted on the surface of a solid 
body are transmitted throughout the whole interior of its 
inass, and tend to produce in it a flow which is propagated 
from‘ particle to particle, and which necessarily develops 
itself in the direction where the obstacles to the flow are the 
least. 

Second, that the pressures thus transmitted determine in 
a fixed order the expulsion of the material through the 
orifice, and the changes of form at each point. 

Third, that the transmission of pressure is unequally dis- 
tributed, as the particles situated at the orifice do not par- 
ticipate in the flow to the same extent. 

Fourth, that a loss of pressure thus takes place, which is 
variable ; so that for solids even more than for liquids it 
may be said that there is loss of pressure between one point 
and another during the change of form. The examples of 
hollow jets show that there are even points where the loss 
of pressure is carried so far that the pressure beeomes nil. 
The experiments in forging subsequently referred to will 
even give in certain instances the measure of this loss of 
pressure, and allow of pointing out precise rules correspond- 
ing to each of the changes of form that may be effected by 
mechanical action. 

The investigation of the laws of the distribution of the 
pressure within the mass is of a nature to supply engineers 
with precise laws applicable to all operations designed to 
change the form of a body ; and with this view it is now 
intended to examine more particularly the influence of the 
losses of pressure and of the theory of the flow of solid bodies 
in the processes of rolling and forging iron. 

Application of the principles to Rolling.—In a large num- 
ber of manufacturing operations the object aimed at is the 
conversion of a solid body into a determined form by me- 
chanical processes, more or less similar to rolling or forging. 
It is proposed to investigate the relations existing between 
the displacements occasioned in these two principal modes 
of producing change of form, and those which have already 
been considered in the experiments on the flow of solid 
bodies. It will be preferable first to consider rolling, be- 
cause the process of rolling produces invariably the same 
action on the work rolled, and the changes of form effected 
by it are therefore remarkably simple and regular, and on 
that. account are much more easily appreciated, presenting 
by their continuity a real analogy with the flow of solid 
bodies in the previous experiments. On the other hand, in 
the present state of the manufacture of iron, forging is 
generally applied only to work already rolled, and the 
changes of form produced in forging are thus added to those 
effeeted by rolling; and hence, if the results of the earlier 
operation were not first fully investigated, it would be im- 
possible to trace with the necessary precision any of the 
effects due to the subsequent process. 

In the first series of experiments on the flow of solid 
bodies, the material preferred for operating upon was lead, 
the homogeneousness and ductility of which afforded in 
many cases valuable facilities ; and the other substances 
that were experimented upon; both harder and softer than 
lead, were tried only with a view to ascertain whether the 
changes: of form produced in them offered any analogy to 
those observed with lead. In the case of rolling and forging, 
however; the important facilities in connexion with iron for 
obtaining rolled and forged specimens of any desired form 
led the writer to investigate the subject more particularly 
in reference to this metal, reserving lead, wax, and ceramic 
compounds for the purposes of verification only, But as 
the molecular movements effected in the interior of a block 
of iron by rolling or forging cannot be examined afterwards 
by separating’ the several layers, as in the case of the expe- 
rimental lead plates, it was necessary to trace the displace- 
ments by making numerous sections of the metal after it 
hadbeen operated upon, ‘The best manufactured iron is far 
from constituting a homogeneous mass ; it contains a greater 


come in contact in the puddling furnace, and in the succes- 
sive changes of form to which the bloom is subjected these 
foreign substances participate in the molecular movements 
produced in all portions of the mass. Moreover the air 
oxidises all ‘parts which are momentarily exposed to its 
action during the successive heats, and which are then 
under most favourable conditions for oxidation. It is by 
rendering visible this want of homogeneousness in the iron 
that the writer has succeeded in clearly demonstrating the 
whole of the displacements effected. Any difference in the 
chemical nature of the metal in different parts allows this 
diversity to be rendered still more manifest by the action of 
chemical reagents; and among the different methods tried 
for this purpose the readiest was found to be the use of a 
very diluted solution of bichloride of mercury. Each piece 
of iron having been carefully planed and faced was dry- 
polished with the finest emery-powder on the surface of the 
section to be prepared; in some cases {it was washed with 
ether, to clean it from grease. It was then dipped in the 
solution of bichloride of mercury until the first traces of 
chemical action appeared, and being afterwards dipped in a 
bath of pure water, the surface became gradually covered 
with coloured and regular marks, which when the first im- 
mersion had not lasted too long showed a succession of 
separate and well-defined lines. Drying and varnishing 
completed the operation, and the marks thus preserved could 
then be photographed in the most characteristic cases. The 
examination of some of the specimens thus prepared shows 
the principal effects produced by the processes of rolling 
and forging. 

In the first operation of rolling to which iron is subjected, 
after puddling and a rough shaping by the hammer, the 
bloom is passed through one of the grooves of a pair of 
rolls, the pressure exerted giving friction enough on the 
edges of the groove to draw the iron forwards; and it is 
moulded by the pressure to the section of the groove in 
passing through the rolls, the result being a bar or jet 
nearly equal in section to the area of the groove. In order 
that the groove may be well filled by the iron, the bloom 
must have been previously shaped to a section differing but 
slightly from that of the groove; and by afterwards passing 
the same piece of iron through a series of grooves gradually 
decreasing in size, it is gradually reduced as much as neces- 
sary in section, undergoing at the same time a correspond- 
ing increase in length. The operation of rolling may thus 
be considered as consisting in causing a jet of metal to 
flow through the grooves of the rolls from a block of rather 
larger transverse section ; but the pressure which produces 
the change of form, instead of being exerted on the face 
opposite the aperture of the grooves, is here replaced by 
the friction of the metal between the sides of the. grooves. 
The rolled bar produced may be considered to be made up 
of a series of elementary longitudinal fibres, and during the 
process of rolling each fibre becomes transformed into a 
similar fibre of smaller section, this diminution in section 
being made up by a proportionate increase in length. 

The result of the writer’s observations on actual rolled 
bars shows that on the whole the internal changes of form 
are very closely in accordance with this description. A 
bloom was rolled of rectangular section, and a specimen was 
cut off it at each successive passage through the rolls, in 
order that by making sections of these specimens and oxi- 
dising them it might be ascertained whether the figures so 
produced on the oxidised surfaces were in all cases similar 
to one another. Four of these specimens are exhibited, as 
well as the photographs of the oxidised sections, and it is 
seen at once that they are characterised by complete simi- 
larity in almost all respects; which is sufficient to show 
that, notwithstanding all interferences resulting from the 
working of the iron, all parts of the mass become really 
drawn out according to the law of-the concentric cylindrical 
jet obtained in the original experiments, The same experi- 
ment was made with small round bars of iron; but in this 
case the details of colouring can hardly be distinguished 
without the aid of the microscope, and could not be photo- 
graphed with sufticient clearness. The parallelism with which 
all the threads of the molecules parallel to the axis are 
drawn out is more strikingly exhibited by oxidising longi- 
tudinal sections made along to the axis; a succession of 
parallel lines are then shown after rolling, both in round 
and square bars, and each bar must therefore be considered 
as a bundle of threads, made truly parallel by rolling, and 
proceeding individually from each of the distinct elements 
that existed in the primitive mass before the operation, 

It may consequently be said that rolling produces the 
same result on metals as combing on textile substances, and 
constitutes a sort of spinning without torsion; but the 
bundle of contiguous filament thus obtained is bound to- 
gether by their adherence, and in the majority of cases by 
their welding together. These elementary filaments, which 
are large and irregular after the first passage through the 
rolls, become drawn out and reduced simultaneously with 
the entire bar formed by their union, They are found also, 
under the form of extremely fine lines, in wire from the 
rolls or afterwards drawn cold. The finer makes of iron 
are not only subjected to a series of rollings, but after this 
first operation, which brings the metal into the state of bar 
iron, it is eut into short lengths, which are then made up 
into bundles, and welded and drawn out afresh by the same 
means as before. Now each of the bars composing these 


bundles being oxidised on its surface, the oxide confined 
between the joints. forms coloured bands analogous to the 
preceding ones, and these bands are thinner and more 





or less portion of the foreign substances with which it has 


humerous in proportion as the process of making up into 





bundles has been oftener repeated. The different specimens 
exhibited show this in a striking manner, so finely are they 
marked from end to end, by lines parallel to the axis; and 
the straightness and regularity of these lines would lead to 
the idea in certain cases of their having been drawn 
artificially upon the surface of the section. . It will be seen 
subsequently how these bundles of adhering threads can be 
twisted, spread out, and even tied into knots, according to 
the mechanical action to which they are afterwards sub- 
jected in the operations of forging. 

The distinctness of the phenomenon of parallel drawing- 
out explains numerous peculiarities presented in the consti- 
tution of bar iron. Iron is said to be of fibrous quality, 
when the fracture shows very, marked fibres, these fibres 
being nothing else than the filaments produced by drawing- 
out, after separation from the neighbouring filaments with 
which they were less closely united. If fibrous iron is 
rolled in a direction at right angles to the direction of the 
fibres, it becomes fibrous in this new direction, because each 
of the elements which formed it has been drawn in the new 
direction as it had previously been drawn in the first. 
Other metals, such as copper, zine, &c., have more or less 
the same quality ; and workmen using them can easily dis- 
tinguish in which, direction they have been rolled or 
drawn, 

The structure of iron, as composed of contiguous fila- 
ments, appears to the writer to afford an explanation of the 
causes of the transformation of fibrous iron into crystalline 
iron after long use ; and he thinks that filaments of different 
natures may also differ in hardness, and that the facets seen 
in the fracture of crystalline iron are nothing but surfaces 
caused by friction between the particles, arising in the 
molecular vibrations and consequent elastic changes of form 
to which iron may be subjected, according to the use it is 
put to. These facets should never be mistaken for the grain 
in iron which is originally non-fibrous; and an examina- 
tion with a magnifying glass shows that there is in fact no 
similarity between the two states. The writer has produced 
numerous facets by twisting and untwisting the same 
specimen of granular iron a great number of times. 

In certain operations of rolling, the primitive dimensions 
are not all simultaneously modified, especially .in rolling 
plates, where the ultimate work produced retains distinct 
traces of the orginal superposed layers, as shown by the 
lined marks brought out by oxidation in sections of these 


| plates made either in the direction of rolling or at right 


angles, Some iron tubes are also shown, in which it will 
be remarked that these lines remain all round the trans- 
verse section of the tube, and are only interrupted at the 
part where the edges are brought together for welding ; and 
this interruption of the lines of oxidation affords the means 
of observing in many cases the mode in which the edges of 
the tube were prepared before welding. 

An illustration of the complete generality of the prin- 
ciple, that all the elementary threads parallel to the axis of 
the primitive solid become simultaneously drawn out, is 
afforded by the spinning of glass, especially that of tubes 
used in the manufacture of Venetian glass. At the same 
time that the outside diameter decreases in the drawing 
out, the inside diameter decreases proportionately ; and this 
tubular structure is found even in the finest threads, which 
still preserve a central hole like that in the primitive tube. 
If either of the surfaces of the tabe be serrated, the in- 
tervals between the teeth are preseryed throughout all 
stages of the drawing, and form grooves which remain con- 
stantly similar in all parts. The regularity of these effects 
could ouly be interfered with by bringing into action dis- 
tinct causes of lateral displacement, which would then act 
in combination with the simple process of drawing, 

If the different machanical actions brought into play in 
the operation of rolling be examined more closely, and the 
operation be conducted so as to bring to light the individual 
effect of each, it is found that the changes of form may not 
be effected under sueh simple conditions as those that have 
now been described; and the trials made by the writer for 
the purpose of ascertaining the influence of each action 
constituting the operation of rolling have led to the follow- 
ing results: 

First.—A single lead plate 0"06 by 0™03((22 x 1} inch) 
having been «divided on the surface by very fine lines into a 
series of equal rectangles, and then passed between rolls, it 
was observed that each passage through the rolls caused all the 
rectangles to be lengthened, but none of them were increased 
in width. ‘The longitudinal drawing-out takes place, there- 
fore, under the same conditions of parallelism as before, and 
in the lateral direction all absence of lengthening must be 
attributed to the friction developed along the surface of con- 
tact with each of the rolls. 

Secondly.—The same experiment having been repeated 
with a block formed of a number of. superposed plates, the 
rectangles at the edges alone were made slightly wider ; and 
it could be distinctly perceived that this widening was due 
to the fact that the material of the intermediate layers, not 
being kept in by the friction, flowed out between the two 
upper and lower surfaces, so as to form a kind of raw edge, 
the more metallic brilliancy of which during the operation 
showed its origin. It was only by preventing this lateral 
flow that thick plates could be rolled with the same regu- 
larity as thin ones; and many manufacturers have accom- 
plished this by using a supplementary series of vertical edge 
rolls in combination with the main plate-rolls; and these 
are now employed in the rolling of armour plates. 

Thirdly.—For investigating the rolling of a cylindrical 
bar, the writer employed a short length of one of the ¢ylin- 
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drical jets obtained in the original experiments with lead 
and formed of concentric layers. It was found that the 
ontside layers were drawn out more than the others, and 
that this difference of lengthening could be increased at 
pleasure, by reducing the amount of drawing down in each 
passage through the rolls, whereby the outside tube became 
rolled out between the grooves of the rolls and the central 
nucleus formed by the internal layers, which acted as a 
mandril. The drawing out of the material is more rapid 
near where the force is applied that produces the drawing 
out, and this action is transmitted only partially to the 
layers below. The same fact is still more clearly observed 
in the operation of forging, as noticed afterwards. A solid 
cast cylinder experimented upon in the same way showed 
the retardation of the internal portion distinctly, though to 
a less extent: and a funnel-shaped hollow was produced at 
each end, showing that the lengthening had been less in 
the axis than at the circumference of the cylinder. 

In drawing wire, analogous forms are found when a frac- 
ture takes place, showing generally that each transverse 
section originally a plane becomes drawn out into a conical 
form in the process. The drawing of tubes upon a man- 
dril also illustrates this action, and particularly the case of 
manufacturing lead pipes lined with tin, where a block 
formed of a tin cylinder with a lead ring cast upon it is 
caused to flow through an annular orifice. A remarkable 
illustration is afforded by the manufacture of thin metallic 
capsules by a single blow, a disc of metal being drawn into 
a deep cylindrical die by a plunger of slightly smaller dia- 
meter in a screw press; and the compressed metal being 
only able to escape through the small annular orifice left 
between the plunger and the die, a regular cylindrical 
film is formed by the upward flow of the metal, leaving a 
portion of the metal at the bottom to form the closed end 
of the capsule. The processes of stamping in metals are 
also based on the same principle of action. 

Forging.—In considering the ,internal changes of form 
produced in the operation of Forging, the work operated 
upon, whatever its form, may be considered for the present 
purpose fas composed of a series of cylindrical elementary 
layers enclosing one another. When a portion of one of 
the former experimental jets is taken, composed of a series 
of concentric lead cylinders, and is subjected to a lateral 
hammering, each blow of the hammer produces a flattened 
place, which spreads the exterior layers laterally, and 
causes them to enlarge gradually in circumference and be- 
come loose from one another. This unsheathing of the 
tubes, by forging on the outside, can be made to extend to 
a greater or less depth according to the character of the 
blows; to disengage the exterior layers only very light 
blows are required, in order that the disturbing force may 
act only upon the exterior layers to produce flow of ma- 
terial. Thus forging by external blows does not produce 
the effect of drawing the whole cylinder as a mass ; and in 
order to obtain this result it is requisite to prevent all 
all lateral flow of the material by some means, such as the 
use of dies, which may thus be considered to act as guides 
for forcing the material to flow longitudinally. 

Another experiment was tried with a compound lead 
cylinder similar to the former one, placing it between two 
semi-cylindrical dies, so as to compel it to extend only 
longitudinally when hammered laterally ; and it was found 
that, when very light blows were used, it was still the ex- 
terior layers alone that were lengthened, the central layers 
not being affected ; but when the experiment was repeated 
with a heavier hammer the result was reversed, and the 
central layers were more drawn out than the exterior ones. 
The explanation of this difference is to be fouud by a con- 
sideration of the effects of the loss of pressure in the interior 
of the mass under the two circumstances. 

The same principle applies when the cylinder acted upon 
is solid, as in forging iron ; and it follows that, in order to 
produce any given effect, the weight of the hammer and 
velocity of blow have tu be properly adjusted, as well as 
the size of hammer face for spreading the blow. This has 
hitherto been provided for only by the skill and experience 
of the workman employed ; but the principle of the flow of 
solid bodies should lead to a more satisfactory solution, 
from a consideration of the changes taking place in the in- 
terior of the mass. 

The jumping-up of a cylinder in forging is effected by 
blows applied longitudinally at the end of the cylinder ; 
and for the purpose of examining the internal changes 
produced in this operation, the writer first experimented 
upon a cylinder composed of a series of lead discs, as shown 
in Fig. 7. After jumping-up by hydraulic pressure, it was 
found that the middle plates had thinned considerably, as 
shown at A, increasing at the same time in diameter, the 
material having flowed outwards from the centre to the 
circumference at B B; but the top and bottom plates had 
not been enlarged in diameter, as indicated by the dotted 
lines C C, which show that the original cylinder became 
surrounded by the outflow of the inner plates, the edges of 
which became successively enlarged as they projected be- 
yond the original outline. The continued reduction in the 
thickness of the plates from the outside towards the centre 
shows that transmission of pressure takes place throughout 
from the very centre; whilst the effects of the pressure 
are considerably lessened in the top and bottom plates that 
are in contact with the surfaces by which the external 
forces are applied. 

The result of a similar experiment with a cylinder com- 
posed of concentric tubes of lead is shown in Fig. 8, in 
which it is seen that the inner layers have taken a decided 





bulge in the middle of the height at D D, retaining the ori- 
ginal diameter G G at top and bottom ; but in the external 
layers this bulge occupies the entire height at E E, the ex. 
tremities being rounded off into the planes of the upper and 
lower faces. A corresponding experiment was made with an 
iron cylinder upset by forging; and in the longitudinal sec- 
tion prepared by oxidation to show the directions of the 
fibres, the original parallel longitudinal fibres were found 
bulged out in the middle in a similar manner, though less 
regularly. It has to be remarked that in the jumping-up 
of a cylinder composed of a series of concentric cylindrical 
layers there is a tendency to a separation of the individual 
layers; and this leads to the conclusion that in the jump- 
ing-up of iron cylinders separations will be caused between 
the different parallel layers, which is really found to occur 
in practice where iron is jumped up exactly in the direction 
of the fibres, 

When, instead of employing a powerful pressure, light 
blows only were applied to the end of a lead cylinder com- 
posed of concentric layers, the extremity was found to be 
spread out laterally as a flange without altering the body 
of the cylinder; the effect of the blows only reached so 
short a distance in the direction of the length of the cylin- 
der that no displacement was produced beyond that point. 

For the purpose of examining practically the effects pro- 
duced in different kinds of forgings as to the changes in 
their internal arrangement, the writer has prepared the fol- 
lowing sections of several different descriptions of work 
made for this special object: the specimens themselves are 
also exhibited. 

First.—The first specimen in an armour plate Bolt, forged 
complete in a die with the screw thread. This shows clearly 
that the longitudinal filaments of the original bar have 
been deflected by the forging to form each of the screw 
threats, the filaments nearest the surface being lengthened 
and bent into the die, and followed by the succeeding fila- 
ments. It may therefore be safely assumed that a screw 
30 produced will offer greater resistance in the threads than 
one in which the threads have been formed by cutting away 
the metal between them. The vacant spaces seen at inter- 
vals show that the action of the forging has not been suffi- 
ciently powerful for causing the die to be completely filled 
up; and also the iron used has not been sufficiently rolled 
previously, 

Second.—The second specimen is a shaft forged with a 
series of different dimensions, being first jumped-up in the 
middle, and then drawn down and forged to different sec- 
tions, This is represented in Fig. 9, and shows that the 
original longitudinal filaments have been displaced into 
regular geometrical forms, spreading out at each increase 
of diameter, and returning to their parallel arrangement 
wherever the forging becomes parallel again ; and thus the 
material has completely followed the laws of flow. 

Third.—The next specimen is the nave of a railway 
wheel, forged complete at one operation in dies at the works 
of Messrs. Arbel; it was stamped by a steam hammer 
carrying the upper die, and was made out of a piece sawn 
off from a bar of rolled iron of common quality. The nave 
is made five-sided, with five slots, into which the spokes of 
the wheel are afterwards welded; and the original block 
has therefore to be reduced in height and spread out 
laterally into the new form. The sections show that these 
changes take place simultaneously and in regular order 
throughout the entire mass, increasing gradually in ex- 
tent towards the circumference of the mass; but it is seen 
that the severel lines of particles do not on that account 
become disconnected from one another at any point. This 
specimen shows the superiority of forging with dies, and 
of ensuring the pressure reaching the heart of the work ; 
but it may be added that, practically speaking, this pro- 
cess of stamping can be satisfactorily applied only upon a 
large scale, and that this is the source of the success at- 
tending the very ingenious method applied by Messrs. 
Arbel to the manufacture of railway wheels. 

Fourth.—Tho next specimens are a pair of medals that 
have been struck for the writer in copper and in tin, at the 
Paris Mint, by the kindness of the engraver, M. Barre; 
but in place of the single blank ordinarily used, a series of 
blanks was substituted, for the purpose of ascertaining the 
changes of form in the interior of the mass, corresponding 
to the altered surface of the metal, so as to allow of the 
operation being examined in detail. Coining a disc is an 
operation strictly analogous to forging with dies : between 
the time of the blank receiving the first blow and the time 
of the medal being finished, the metal of the blank enters 
successively into all the details of the engraving in the die ; 
and it can be seen from the specimens of the series of blanks 
that the process closely resembles those in the former expe- 
riments on the flow of solids. The deepest hollow of the 
die may in fact be considered as an orifice, into which has 
to flow from the commencement of the operation the portion 
of the first disc that is immediately above it. The disc of 
metal being thin, there may be formed on its opposite face 
a cavity analogous to the cavities in the hollow jets pro- 
duced under similar circumstances ; and this is seen to have 
actually taken place in the present experiment, by observing 
that on a face which must have been hollow at one stage of 
the operation the flatness has subsequently been restored by 
the further blows of the coining press, causing edges of 
junction to appear where the doubling back of the plate 
took place. This would no doubt have been avoided if the 
final form had been obtained by the use of intermediate dies 
gradually approaching to the finished form; and this expe- 
riment most clearly illustrates that in stamping, as in roll- 





ing, it is necessary to limit the flow of the material by such 
an arrangement of successive moulds as will leave no danger 
that in the further course of the process the material will 
have to be displaced in a different direction to its previous 
displacement, so as to prevent the occurrence of any doubling 
back. 

In many other manufacturing operations also, such as 
punching, shearing, and planing, numerous and manifest 
proofs are found of the general principle of the flow of solid 
bodies; and the writer has further experiments in hand 
upon these branches of the subject. The facts already 
established are, however, he believes, sufficiently character- 
istic for deducing the following general conclusions upon the 
present subject: 

First.—That solid bodies can be modified in form accord- 
ing to fixed laws, when sufficiently powerful external forces 
are brought to bear upon them ; and that, by employing 
obstacles such as dies for compelling the changes of form 
to take place in a fixed direction, a jet is produced which 
may be exactly compared to the jets occasioned by the 
action of gravity in liquids. 

Secondly.—That the flow of liquids themselves is only a 
particular case of the action of the forces exerted upon them, 
and that consequently the conditions of the flow of solid 
bodies ought to lead to more exact knowledge respecting 
the flow of liquids ; and the method of observation employed 
by the writer, by subdividing the -original mass into a 
number of distinct parts, allows the movement of separate 
particles in the successive changes of form to be traced 
throughout the phenomena of the flow. 

Thirdly.—That the variations made in the shape of the 
oritices have afforded the means of discovering movements 
of rotation round the axis of the jet when the orifice is po- 
lygonal or eccentric; and by increasing the number of 
oritices, the reciprocal influence of the jets upon one another 
can be ascertained, and the geometrical arrangements ren- 
dered manifest which result from the transmission of the 
pressures in the interior of the mass, and from the losses of 
pressure, which vary according to the direction. Also by 
causing the metal cylinders to flow through lateral orifices, 
extremely regular changes of form were obtained, bearing 
a certain relation to those obtained in the concentric longi- 
tudinal jets. The following law may therefore be considered 
of general application—that when pressure is exerted upon 
the surface of any material, it is transmitted in the interior 
of the mass from particle to particle, and tends to produce 
a flow in the direction where the resistance is least. 

Fourthly.—That by means of oxidising the sections of 
forged and rolled iron, the movements of the interior par- 
ticles are shown to follow the same laws as in the previous 
experiments on the flow of solids; that in rolling, all the 
elements of the original piece are drawn out individually 
and in parallel lines, from the surface to the very centre of 
the bar, when the external force is powerful enough. The 
rolling of metals may, therefore, be compared to the ope- 
rations of combing and drawing employed in spinning ; and 
a rolled iron bar may be considered as a bundle of threads 
or fibres, which preserve their original individuality, and 
clearly constitute the fibrous property of certain qualities of 
iron; while iron plates are formed of a series of distinct 
sheets placed on the top of one another, and the more or 
less perfect welding of these sheets determines the quality 
of the plate. 

Fifthly.—That the friction of the surfaces by which the 
pressure is applied may be made use of to reduce the change 
of form in particular directions ; which accounts for a plate 
preserving the same width during its successive passages 
through the rolls. 

Sixthly.—That the changes of form produced in forging 
may be considered as the results of successive flowings 
effected by each of the individual forces exerted upon the 
work forged. The weight of the hammer, the height of its 
fall, and the form and state of its face require, therefore, to 
be adjusted relatively to one another in the manner most 
favourable for producing the desired effect ; the intensity of 
the blow determining the depth to which its effect pene- 
trates, the form of hammer face determining the breadth 
of surface over which the blow is spread, and the state of 
its face determining the amount of friction to resist lateral 
spreading under the blow. Also in order to prevent other 
changes of form from occurring besides those intended, it is 
requisite to apply accessory resistances by means of dies or 
swages, which may be looked upon as channels left open to 
allow of the material flowing in the direction desired. 

Finally.—That in every case these changes of form take 
place from particle to particle, according to a geometrical 
order which admits of mathematical calculation. The ten- 
dency of actual practice in manufacturing processes is to 
realise as far as possible the best conditions for effecting 
the required changes of form; and the theory of the flow 
of solids, by giving the means of proving the effect due,to 
each cause, may be expected to lead to the adoption of de- 
finite rules in place of the present empirical methods. The 
writer hopes that his efforts in this direction may be con- 
sidered as a useful step towards facilitating the improve- 
ments in metallurgical industry which are being so actively 
pursued both in France and England. 








PerroLeum.—lIn a recent letter to the Times, the director 
of the chemical laboratories of the Pharmaceutical Society states 
that out of sixty samples of leum tested by him during the 
last six months he has only found two that could be used with- 
out danger, all the rest giving an explosion, sooner or later, 
when burnt in an experimental lamp in the ordinary way. 
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THE ARMSTRONG-RUSSELL CASE. 


Tue higher the standard of professional -honour is 
maintained, the greater are the care, right feeling, and 
delicacy necessary to prevent the unjust condemnation 
of professional men upon ex parte charges, or upon 
the mere appearance of questionable conduct. Th a 
“court of honour,” like that lately set up in the In- 
stitution of Civil Engineers, a verdict of “ unsatisfac- 
tory defence,” whatever it may really mean, can only 
be understood by the public as equivalent to “ guilty,” 
and, taken in this sense, the verdict upon Mr. Scott 
Russell’s case is not only unsupported by the evidence, 
but is even opposed to it. We have already said, in 
previous examinations of this unfortunate affair, that 
the Institution has made a sad mistake, which, in 
time, the members will wish to atone for; but we had 
not directed our attention so much to. the question 
whether the evidence did not show absolutely that 
Mr. Russell, except that he became insolvent (and 
the whole case has grown mainly out of his insolvency), 
acted with perfect propriety in all his dealings, both 
with Sir William Armstrong’s firm and with the re- 
presentatives of the American Government. Only last 
week we remarked that we pronounced no opinion 
upon his conduct further than that the evidence 
(proving nothing directly) was not inconsistent with 
his innocence, and this fact alone should have ac- 
quitted him. A further examination of the evidence 
has convinced us, however, that (leaving out the ques- 
tion of insolvency, with which, by itself, or when not 
supporting charges of dishonourable or criminal in- 
tention, no court of honour has any right to deal) 
Mr. Russell acted with entire propriety. And here 
we are not resting alone upon the technical support 
of the law—and no court of law in the world could 
have found Mr. Russell guilty of any criminal act— 
but-we take our ground also upon the nicer rulings 
of honour. 

It has been ingeniously maintained by Mr. Russell’s 
accusers that he held a position of trust, and that his 
failure to pay Sir William Armstrong and Co. a certain 
sum of money was a breach of trust, instead of a mere 
consequence of insolvency. It has been represented 
that the bills, to the amount of about 14,000/., lodged 
with the American Minister and endorsed to Mr. 
Russell’s own order, were specifically intended, not to 
pay Aim for the guns which Colonel Ritchie had or- 
dered of him, but to pay Sir William Armstrong and 
Co. Mr. Adams, the American minister (see his Fetter 
on page 153 of the printed correspondence), has sup- 
ported this view in writing to Sir William that “there 
“can be no question that the drafts placed in my 
“hands by Colonel Ritchie were waderstood by me as 
“ intended to pay your firm, through Mr. Scott Rus- 
* sell, for the work you were doing for the State of 
* Massachusetts, as fast as a corresponding value was 
“ reported to have been completed.” This, of course, 
professes no more than Mr. Adams’s understanding, 
and it was evidently an erroneous understanding, in- 
asmuch as Sir William’s firm were doing no work for 
the State of Massachusetts, notwithstanding that the 
guns they were making for Mr. Scott Russell hap- 

ened to be ordered from him, and that without Sir 
William’s knowledge, by the agent of that State. 
This is no merely technical point, but is substantially 
the hinge of the whole affair. The State of Massachu- 
setts had no engagement with Sir William’s firm, and 
although the guns for which its Government had en- 
trusted the money to its own agent, Colonel Ritchie, 
were not delivered, the State had no claim whatever 
upon Sir William. That State has indeed paid 2600/. 
odd, beyond the 14,000/. or so originally set apart for 
these guns, in order to obtain possession of them, 
Maynard and Co.’s letters (pages 60 and 63 of the 
—— correspondence) showing that the State of 

assachusetts paid through its agent, as admitted 
also by Captain Noble (foot of page 197). This pay- 
ment, then, was not one made by Colonel Ritchie on 
his own account, as represented by Sir William Arm- 
strong, howéver the colonel’s Government may have 
afterwards dealt with him respecting it. The State 
of Massachusetts did not know Sir William’s firm in 
the original transaction, nor did its agent, Colonel 
Ritchie ; and so long as its Government obtained the 
guns which they had ordered of Mr. Scott Russell, it 
was indeed immaterial to them whether Sir William 
Armstrong and Co. were even paid at all. No doubt 
Colonel Ritchie imagined that the real makers of the 
guns would be paid for them, sooner or later, but 
neither he nor his Government had any interest in 
such payment, dealing as he was with Mr. Scott Rus- 
sell alone. We may put it in another way. Mr. 
Russell, we will for a moment suppose, was himself 
the manufacturer of the guns. He might thus ask 





and obtain payments, not only for finished work, but 
even for work in progress; and as in business mat- 
ters money cannot always be obtained for the mere 
asking, or without a little pressure of some kind, he 
might have urged that he owed considerable sunis to 
his iron merchant and coal merchant for materials 
already used in the construction of the guns. Yet it 
would be no affair of the State of Massachusetts, nor 
of its agents, whether he actually paid over the money, 
as soon as obtained, to these creditors especially. 
the State advanced him more money than he was 
strictly entitled to at the time, it could have been 
only because of a willingness to accommodate him, 
not from any concern for or interest in the payment 
of individuals with whom the State had no engage- 
ments, and who, in the present case, had not even 
seen or communicated with its officers or agents, and 
who, indeed, did not, until some time after the guns 
were finished, even know who their ultimate pur- 
chasers were. 

It will be said, however, that the guns were noé de- 
livered to the Massachusetts authorities ; but’ it will 
be found that Mr. Russell had paid for four out of five 
of them almost as’ soon as payment was really due, 
and that he paid also for upwards of 2000/7. worth of 
ammunition, and that ‘the failure to deliver-these, at 
least, to the Massachusetts authorities, arose from’ the 
obstacles put in the way of delivery, if ‘not from 
absolute refusal to deliver, on the part of Sir William’s 
firm, who had, nevertheless, previously informed Mr. 
Russell (page 47) that “ the whole of the stores,” and, 
still earlier (page 44), that some of the guns awaited 
his orders, these being the guns and stores for which 
he had fully paid and held receipts. Yet, because— 
apparently in consequence of the guns not having 
been completed by the time promised, and when they 
were really required in war—Mr. Russell did not then 
immediately direct their shipment, Sir William refused 
to recognise his subsequent order to have the guns 
ready for delivery (page 51), and this because the pay- 
ment for the fifth gun, and for further ammunition, 
was then a subject of correspondence between solici- 
tors. Even in answer to this refusal Mr. Russell 
replied (page 52), that ‘‘as soon as the stores not yet 
“ paid for are delivered for shipment I shall pay for 
“them, as I have already informed you.” Whether 
he subsequently found himself unable or otherwise to 
make such a payment, Sir William’s firm had no right, 
except by due process at law, to withhold goods which 
Mr. Russell had already paid for, and which, by their 
own previous written admission, they held subject 
only to his order. In this respect Sir William’s firm 
acted, not only uncommercially, but illegally, and we 
shall presently show how completely they failed, be- 
sides, to fulfil their original engagement with Mr. 
Russell, this failure being, undoubtedly, the proximate 
cause of all the difficulties which followed. The State 
of Massachusetts could only enforce delivery by pro- 
ceedings, through their agent, against Mr. Russell, 
and he could, undoubtedly, have enforced the delivery 
by Sir William Armstrong and Co. of four of the five 
guns and of a portion of the ammunition actually paid 
and receipted for. No proceedings were taken, how- 
ever, in either case; but this fact in no way affected 
the rights of the parties respectively—at least, until 
the subsequent compromise, for after that no proceed- 
ings on either side could be maintained. 

Before explaining the manner in which Sir William 
Armstrong and Co. broke their original engagement 
with Mr. Russell, it will be as well to examine the 
allegation in Maynard’s letter (page 55), and which, 
by inference, receives a certain support from Mr. 
Adams’s letter (page 153), to the effect that Colonel 
Ritchie, in entering into negotiations with Mr. Russell, 
supposed that he represented the Elswick Company in 
the capacity of an agent. Did the facts or circum- 
stances support such a supposition, there would be 
ground for believing that, in Colonel Ritchie’s opinion 
at least, Mr. Russell really did assume a position of 
trust. Let us seek, however, to ascertain whether the 
facts or circumstances warranted such a supposition, 
and (which is quite as essential, if not even more so) 
whether Mr. Russell encouraged it, or was even aware 
of it. That Mr. Russell was no¢ the agent of the 
Elswick Company, nor of any one, is proved beyond 
dispute by the evidence, and had Colonel Ritchie made 
the least inquiry he would have undoubtedly found 
this to be the case. It has never been suggested that 
Mr. Russell pretended to such agency, nor, with his 
professional status to maintain, is it even probable that he 
would either avow or assume such an inferior position. 
But, to go a step further, is it even likely that Colonel 
Ritchie really made such a mistake? If Mr. Russell 
had been only an agent, why should Colonel Ritchie, 
himself but an agent, have dealt with him at all? Had 
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Colonel Ritchie been the American Minister, or the 
Federal “chief of ordnance,” or General Grant, or 
Admiral Farragut, or other distinguished or even 
well-known person, there might have been reasons for 
his not appearing in such a transaction. But he was 
wholly uiaves in England, except to the American 
Minister, and, just possibly, to a few private friends. 
Sir William Armstrong and Co. freely admit that at 
the time when Colonel Ritchie first visited this 


f| country, on this business, they were in search of just 


such an agent, charged with obtaining guns for Ame- 
rica. They would at been glad to have been intro- 
duced to him—had, indeed, applied to Mr. Scott. 
Russell for just such an introduction—were themselves 
perfectly willing (see page 162) to sell guns to an 
American order, and (page 163) they understood and 
would have recognised the reasons of any American 
purchaser for keeping such a transaction a secret here 
im England. Tf, then, Colonel Ritchie was prevented 
by any scruples from dealing direct with the Elswick 
Company, why did he not at, least make his drafts pay- 
able upon ¢heir endorsement, instead of that of the 
person (Mr. Russell) whom he professes to have mis- 
taken for their agent? -Colonel Ritchie, if he pos- 
sessed the least knowledge of business, must have 
known that, in dealing with Mr. Scott. Russell as a 
principal, he deprived his Government of all claim 
upon Sir William’s firm in case of failure, and that he 
put a needless temptation in the way of the gentleman 
whom he professes to have mistaken as their agent. 

Let us now see how Sir William Armstrong and Co. 
dealt with Mr. Russell. On the 24th of December, 
1863, Captain Noble, a partner in that firm, called 
upon him (page 149) with reference to obtaining an 
American order for guns. On the ‘8th of January, 
1864, Mr. Russell wrote to Captain Noble (page 33) 
that he “considered the matter nearly concluded,” if 
three guns, which were mentioned, could be “ delivered 
“at once.’ Captain Noble replied the next day, stating 
that, “with regard to immediate delivery, 1 imagine 
“that the Amer. Gov. (sic) would be satisfied 
“if the guns and ammunition were ready by the 
* commencement of the summer ‘campaign, and this, I 
* think, we could undertake to do.” e went on to 
state that another partner at Elswick thought that 
one gun could be completed in two months, another 
in three, and another in four months from that date, 
viz., January 9th, 1864. Three days afterwards, Mr. 
Russell wrote that, within a week from that day, “ I 
“think I shall be able to write to you that five 
“guns in all will be taken.” He added, “It is 
* understood that all these will be ready at the times 
** mentioned.” He-also described what would be the 
arrangements for payment. ‘Two days afterwards, viz. 
January 14th, Mr. Russell having made his contract 
with Colonel Ritchie, upon the strength of Captain 
Noble’s representations, wrote to the last named 
officer that “‘ the order is confirmed, as advised in my 
* last.” At the end of his letter he added, “I have 
“ promised for you that you will neither fail in time 
nor in quality.” 

On receipt of this letter on the following day, Cap- 
tain Noble, thus assured of the work, as he had al- 
ready received the order, replied that, “if we are for- 
“ tunate, we shall be able to complete the guns in the 
*‘ time I named to you.” And he also proposed terms 
of payment differing from those which Mr. Russell 
had informed him would be made. Mr. Russell, the 
next day (16th January), wrote to Captain Noble, 
taking no notice of the new condition of good fortune 
in getting the guns ready, recapitulating the order in 
form, and repeating the terms of the payment he 
would make, viz., that unobjectionable securities, pay- 
able to his own (Mr. Russell’s) order, would be ex- 
changed for the bill of lading, the securities having 
been that day deposited in safe keeping, These secu- 
rities, it will be understood, were payable only to Mr. 
Scott Russell’s own order, as pee to him, as a 
principal, for the guns which he had undertaken to 
supply, and he communicated such particulars of 
them as he chose to Captain Noble sonaely to convince 
him that he, Mr. Russell, was ina position to order and 
pay forthe guns. Captain Noble, perfectly assured of 
the work already ordered of his firm in two successive 
letters, writes on the following Monday, January 18th, 
endeavouring to obtain acquiescence in his own terms 
of payment, viz., one-third cash down in advance, and 
treating the matter as an open question until this point 
was settled. Mr. Russell, having been applied to, nearly 
a month before, by Captain Noble, then anxious to 
obtain an order, dealt with this attempt by replying, 
next day, that “the terms, the agreement, and the 
“ payment were all concluded before the receipt of 
“your last two letters, my only basis being your 
“ letter of the 9th inst.,” or ten days previously. He 
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repeated the only terms of payment he had to offer, 
and requested that, if these were not satisfactory, he 
might be informed at once, as the order was originally 
intended for other hands, “and the work must be 
“ executed immediately.” We may add, as a matter 
of our own knowledge, and independent of any state- 
ment of Mr. Russell’s, that the order was at first in- 
tended for Captain Blakely. Captain Noble had no 
choice, then, but to accept the order as it stood, on 
behalf of his firm, and there was no more corre- 
spondence as to terms nor as to the understood times 
of completion. This acquiescence necessarily left 
everything as communicated in Mr. Russell’s letter 
of January 14, when read in the light of his previous 
letters as to the essential dates of delivery, and of 
Captain Noble’s previous letters proposing and under- 
taking to ablde by those dates. 

Sir William Armstrong’s firm, having accepted the 
order, and accepted with it Mr. Scott Russell as a 
a ay at once applied privately to the American 
Minister (page 39) to find out to whom Mr. Russell 
had contracted to supply the guns, but in this applica- 
tion they were unsuccessful. On page 205 of the 
evidence, it appears that 704 “men” were employed 
in the ordnance works alone of the Elswick Company, 
irrespective of their ammunition and other works, at 
the time the order was given. It will not be unreason- 
able to take the wages of these “‘ men,” even supposing 
some of them were boys, as 700/. weekly, nor that the 
wages of the workmen formed not more than one-third 
(if even one-fourth) of the price of completed guns. 
Upon this view, Mr. Russell’s order for 9400/. worth 
of guns, irrespective of ammunition (and the latter, see 
page 34, was to offer no difficulty as to delivery), 
might have been expected to be completed well within 
the specified time; yet on April 7th, or nearly three 
months after the date of the order, Mr. Russell, 
having no invoice of work done writes (page 40), “I 
“ have been asked how our artillery contract is getting 
“on. A great deal of it ought by this time to be com- 
“‘ pleted, and as soon as any portion can be shipped, in 
** a fit condition to be utilised, it should be.” On the 
25th April, more than three months after the order for 
the two 150 pounders, which were to have been ready 
on the 14th March, Captain Noble wrote that they 
“were nearly ready, and will be browned this week.” 
Twelve days later, or nearly two months after the 
two 150 pounders were to have heen ready, Captain 
Noble writes to Mr. Russell that they “are ready, 
and have “ been proved.” They were then “ being 
“browned.” With reference to the other and 
larger guns, which were to have been ready for de- 
livery April 14th and May 14th, no hint of their com- 
pletion was given until July 7th, when one of the 
300 pounders was invoiced as ready; and finally, 
August 8th, the other was also ready, long after 
either of them could have been shipped with any ad- 
vantage for the summer campaign of the American war 
in 1864. The 600 pounder was not invoiced as ready 
until September 22nd, or until after more than double 
the time originally undertaken by Sir William’s firm. 
Late as these deliveries were—hopelessly late for the 
summer campaign of 1864—Mr. Russell paid for the 
first four of the five guns very soon after they had been 
invoiced as completed, and, as we have already said, he 
paid, too, for upwards of 2000/. worth of ammunition. 
As the guns were completed very much later than the 
contract time, and altogether too late, in 1864, to 
make their shipment in that year a matter of any im- 
portance, Mr. Russell did not press delivery, but 
allowed them to remain at Elswick, although informed 
by two or three letters from Captain Noble that they 
only awaited his orders. Mr. Russell had thus a right 
to suppose that any order he might subsequently give 
for their delivery would be promptly acted upon. 

We may pause here to point out what appears to be 
an irresistible conclusion as to the good faith in which 
Mr. Russell was acting, in allowing his own guns, 
already paid for, thus to remain at Elswick, and this 
for a considerable time after he had drawn his final 
payment from the American Minister. He could have 
shipped his four guns at any time between August 
and December, 1864, without cost to himself, and 
with very little inconvenience in respect of the neces- 
sary directions and attention. Had he, however, 
been conscious of improper dealing with the money 
provided—not, as we have shown, for the payment of 
the Elswick Company—but for his own payment, 
under his agreement with Colonel Ritchie, he would 
have naturally made a show of action, and have sent 
off the four guns. Their arrival in America, even at 
a time when they were not required for use, would 
have allayed any impatience or curiosity as to the 
delay in delivery. Mr. Russell, had he been conscious 





of any improper action on his own part, would have 
naturally written to Colonel Ritchie, advising him of 
the shipment of the four guns, laying the blame for 
their delay where it belonged, viz., upon Sir William’s 
firm, and making some excuse, or promise, or other 
representation, respecting the 600 pounder still in 
arrear. Had he been conscious of having violated any 
trust, or of having otherwise committed wrong, and 
had he been unwilling to confess it and atone for it, 
Mr. Russell could have at once availed himself of this 
obvious mode of allaying all suspicion for the ‘ime, 
and of gaining, at least, a further indulgence of six 
months or a year, as there can be no doubt he might 
thus have gained it. Sir William’s firm, even while 
pressing Mr. Russell for the final payment, were still 
recognising (see pagés 47—50) his right to ship the 
goods at any time during nearly four months between 
October 11th, 1864, and February 4th, 1865; and as 
on the 6th of January, 1865, and again on the 7th of 
April (pages 49 and 52) Mr. Russell expressly pro- 
mised to make the final payment “ immediately on the 
delivery of the goods for shipment,” and he was then 
pressing for delivery, it would seem that he at least 
believed himself to be still solvent. Had he thought 
otherwise, nothing would have been more natural 
than for him to ask that the gun and the stores yet 
unpaid for might be retained at Elswick, for some 
further time, and that those then lying there subject 
to his own order might alone be shipped, and shipped 
at once. Indeed, but that he had condoned the delay 
in the completion of the guns already paid for, Mr. 
Russell might have dictated rather than sought terms. 
[Irrespective of this, however, and of the denial of his 
solicitors (page 53) of any claim of the Elswick Com- 
pany against him, Mr. Russell’s whole conduct in 
respect to the delivery of the guns actually paid for, 
is wholly irreconcilable, in our opinion, with any 
sense, on his own part, of having compromised himself 
by improper conduct. 

As soon, however, as Mr. Russell requested the de- 
livery for shipment of all the stores, still promising to 
pay for those then unpaid for, immediately on delivery, 
Sir William’s firm declined to recognise his order, and 
turned the matter over to their solicitor. Thus it was 
that the four guns paid for by Mr. Russell, as well as 
the 2000/7. worth of ammunition, were not sent to 
America at all, and Colonel Ritchie was at last com- 
pelled to return to England to investigate the cause of 
the inexplicable delay. Mr. Russell, rightly or 
wrongly, then refused even to recognise any claim on 
the part of Sir William’s firm, but freely admitted his 
liability for some 5200/. to Colonel Ritchie, as the 
agent of other parties. By June, 1865, Mr. Russell 
had become insolvent, but he had, apparently, securi- 
ties of a certain value in the hands of Day and Son, 
subject to his own order (page 91). We should state 
that the date, August 4th, 1865, of Day’s letter in the 
printed correspondence is an undoubted misprint for 
August 4th, 1864, that being the real date of the 
letter. Mr. Russell accordingly gave the order (page 
91), which Day refused to recognise, but for what real 
reason has never been fully explained. Sir William 
and Captain Noble, when questioned as to whether 
they doubted that this order was given in good faith, 
have evaded the question in a manner which shows 
that they were either in doubt as to this, or that they 
even believed the contrary. Captain Noble (page 186) 
declined to answer on this point, saying, “I am un- 
“ willing to give an answer which would appear to eon- 
*‘ vey animus,” as if he could give no answer which 
would not convey animus. We think the general 
opinion, however, as Mr. Vignoles expressed (page 
190) that of the Council of the Institution of Civil 
Engineers to have been, is that the order was given in 
good faith. 

Sir William obtained through Colonel Ritchie 
(page 198) 2614/. in cash, this being half of the 
amount for which Mr. Russell was in arrear, and left 
the colonel to do the best he could for himself with the 
order on Day and Son for books, of a nominal value of 
over 5000/. All proceedings against Mr. Russell were 
dropped, and the matter was therefore settled. As 
soon, however, as a settlement was effected, the whole 
transaction became a subject of conversation in the 
London clubs, and came to Mr. Russell’s ears once 
more through Mr. Bidder, some time before that 
gentleman and Mr. Hawkshaw wrote to Sir William 
in May, 1866, for a statement of the transaction to-be 
laid before the Institution. We need not repeat what 
followed, as our readers know it fully already. 

We believe we have neither coloured any feature of 
this case nor suppressed any essential particular in 
the present article. It is, we think, clear that, beyond 
his insolvency, which apparently grew, unexpectedly, 





out of his contract with Day and Son, Mr. Russell has 
nothing to blame himself for in the whole affair. That 
he was absolutely a principal in dealing with Colonel 
Ritchie, as also with the Elswick Company, is a matter 
proved beyond any room for mere opinion. That he 
secured his own payment as a principal is equally clear, 
and it is as clear that it was as a principal that he 
volunteered to satisfy Captain Noble of his ability to 
order and to pay for guns. He made no promise on 
behalf of any other principal than himself, disclosed 
the name of no other principal, and promptly checked 
the Elswick Company for having privately attempted 
to find out who the ultimate purchaser was. He 
made all payments, and all promises to pay, absolutely 
in his own name. The securities provided for payment 
were payable to his own endorsement, and these he 
outed as his own payment, and paid the Elswick 
Company from time to time by his own cheque on his 
own bankers, or by bank-notes. It is well-nigh impos. 
sible, as Mr. Adams professes to have understood, that 
the securities were specifically intended for the pay- 
ment of Sir William Armstrong and Co., since that 
firm were under no engagement with, or obligation to, 
the State of Massachusetts, and did not even know of 
any share of the State in the matter. -That State could 
have enforced nothing upon Sir William Armstrong 
and Co. in ease of failure, and, dealing with a pre- 
sumably responsible principal, of its own, had neither 
concern for, nor interest in, ¢heir payment, even if they 
were never paid at all. The State could have equally 
dealt, through its agent, with the Elswick Company, 
and would in that case have made the securities 
directly payable to them. Mr. Russell drew his se- 
curities, from time to time, upon evidence that a cor- 
responding value of the work he had undertaken to 
have executed was completed or in progress, but his 
position as a principal did not bind him to make coin. 
cident payments to the other party with whom he had 
contracted. As a matter of prudence, it would, of 
course, have been better had he done so, but he was, 
nevertheless, justified in standing upon his rights. He 
did pay, with reasonable punctuality, for four out of 
the five guns, and for over 2000/. worth of ammuni- 
tion, although all the stores were delayed in their com. 
pletion until long after the contract time, and when it 
was useless to ship them in the same year. Mr. 
Russell, too, even after he had drawn his own pay- 
ments in full, showed how unconscious he was of 
having committed any impropriety by allowing the guns 
and other stores already paid for, and held only 
subject to his own order, to lie for months at 
Elswick, when their shipment could have been at any 
time effected with no cost, and with but trifling trouble 
to himself, and when the shipment of so much of the 
goods, coupled with a ready and natural excuse for 
the delay of the remainder, would have lulled sus- 
picion for a long time in the mind of his American 
correspondent. Even as late as January, 1865, and 
again in April, 1865, when he did press. for imme- 
diate delivery, he was promising as immediate a pay- 
ment of the balance don due to Sir William Arm- 
strong and Co. He had a considerable and lucrative 
practice as an engineer, had what appeared to be a 
valuable contract with Day and Son, and had alsa the 
alternative expedient of requesting Sir William’s firm 
to keep such of the goods as were still unpaid for, for 
a short time longer, making the common excuses In 
such eases for delay. But his whole course of con- 
duct was inconsistent with any dishonourable motive, 
and on the first appearance of legal pressure on the 

art of Sir William Armstrong and Co., he stood upon 
bis rights, and, rightly or wrongly, even denied their 
claims. 

When Mr. Russell found himself unable to meet, 
not Sir William’s claim, which he denied, but Colonel 
Ritchie’s, he appears to have done all he could to make 
him whole, and he fully expressed his wish that 
Colonel Ritchie should hold such securities as he, Mr. 
Russell, had to offer, no longer than for the time in 
which, by renewed professional labours, he could make 
good the whole amount in cash with interest. _ 

The council and the members of the Institution of 
Civil Engineers have never had the case argued in any 
sufficient manner before them, and have, we think, 
however unintentionally, misunderstood it from mis- 
taking at the outset the real position of Mr. Scott 
Russell in the whole transaction. The priceless value 
of an honest reputation, and the all-importance of 
justice between man and man, will be sufficient, how- 
ever, we are assured, to induce them to reconsider 
the whole case in its true light, and, we sincerely trust, 
to lead them to make such atonement as is yet possible 
for the deplorable mistake which has been committed 
in their deliberations. ZERAH COLBURN. 
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ON THE STEAM DREDGERS EMPLOYED IN 
THE EXCAVATION OF THE ISTHMUS OF 
SUEZ CANAL.* 


By M. Borst, or Paris. 


Tue excavation of the Suez Canal is not throughout of the 
same character, the general figuration of the isthmus requiring 
at one part cuttings of considerable depth; but the greater 
portion of the length requires only the excavation of a channel 
through ground scarcely above the sea level, and a considerable 
portion lies below that level so as to require embanking on each 
side of the channel. A general plan and section of the entire 
canal is shown in the accompanying diagrams, Figs. 1 and 2. 
The present distance from the Mediterranean tothe Red Sea 
across the Isthmus of Suez is 100 miles; but at a comparatively 
recent date the waters of the Mediterranean reached up to the 
table land of El Ferdane, and the Red Sea nearly to Chalonf. 
The land distance of 56 miles between these places was farther 
reduced by Lake Timsah, which was formerly fed by the waters 
of the Nile, having a bottom 19 ft. below the sea level; and 
also by the two salt lakes, which are 124 and 9 miles’ length, 
and 16 to 32 ft. depth below the sea level, but are at the 
present time dry. The Mediterranean thus appears to have 
retreated about 37 miles, leaving behind it the shallow lakes or 
rather marshes of Lake Ballah and Lake Menzaleh, from the 
latter of which it is now separated by a narrow belt of sand 
of only 100 to 200 yards’ width. The Red Sea has also 
retreated about 9 miles, leaving a plain at nearly the level of 
high tide. 

he first half of the entire length of the canal, extending 
from the Mediterranean to near the salt lakes, passes mostly 
through fine sand more or less muddy, some portions passing 
through clay and mud of varying hardness and consistency, and 
some through agglomerated sand, but no portion offers serious 
difficulty to the dredger when excavated from underneath. There 
are aleo some beds of calcareous and gypseous formation more 
or less hard, but not very thick, and not expected to cause any 
great difficulty to a dredger with the ordinary buckets. Near 
the salt lakes the soil changes entirely and becomes clayey, 
and a gypseous clay with a few alternations of sand forms the 
remaining half of the distance to be traversed by the canal to 
the Red Sea; but this material is not expected to offer any 
remarkable difficulties to working by a dredger suitably con- 
structed. 

The canal starts from a point at Port Said on the Mediter- 
ranean cost, where the water deepens most rapidly, in order to 
reduce the length of the jetties that have to be constructed. 
The line of the canal passes through tht successive lakes, cross- 
ing the table lands of El Ferdane and Serapeum, and oe 
through the high ground at Chalouf; and after rounding a be 
of rocks it crosses the plain to the Red Sea at Suez. The canal 
was originally intended to be made with 26 ft. depth of water 
and 72 ft. width at the bottom of the excavation, with slopes of 
2 to 1, giving a width of water-way of 176 ft. at the surface; 
but this width has been increased to 328 ft., the slopes below 
the water line being left to take the natural slope of the soil. 
The work was commenced by cutting a fresh-water canal, in 
prolongation of the old Ouady Canal, form the Nile, for the 
purpose of obtaining a supply of fresh water for the men 
employed on the works; and extending to Ismailia, where the 
head-quarters of the works are established near the middle 

int of the main canal. ‘The line of the main canal through 

akes Menzaleh and Ballah was then commenced by two side 
cuttings executed by hand labour, the spoil forming a continuous 
embankment along each side of the canal across the ground 
lying below the sea level; and the embankment on the African 
side was made strong enough to resist the action of the waves 
in the lake, and to carry the fresh-water conduit on the top. 
A communication by water was then effected from the Medi- 
tertanean ,to the Red Sea by means of the fresh-water canal, 
a branch of which was constructed from Ismailia to Suez, and 
the channel though shallow sufficed for supplying the works, as 
long as hand labour alone was used. When the fellahs 
previously employed were withdrawn by the Egpytian govern - 
ment, mechanical means had to be resorted to for continuing 
the works, and steam dredgers were then adopted. 

The first dredgers used are shown in Figs. 3 and 4, and are 
constructed entirely of iron, with one bucket frame, the foot of 
which is ahead of the hull, so as to be able to open a road before 
the vessel; the buckets hold 14 cubic feet each. All the move- 





ments for raising and lowering the bucket-frame, and for going 
ahead, &c., are — by a condensing steam-engine of 35 | 
horse power with two cylinders. The English ballast-lighters | 
fitted to go out to sea hold 217 cubic yards, and have one | 
screw driven by an engine of 50 horse power working with sur- | 
face condensers; these are excellent boats, both in form and | 
construction, and also from the simplicity of the whole arrange- | 
ment. Others built in France carry 261 cubic yards, and work 
at high pressure without condensing. The speed in both cases 
is about 7 to 8 miles per hour. 

The mode of carrying on the work was as follows. Leaving 
the African trench for the boats bringing supplies from the sea 
at Port Said, the Asiatic trench, which as a rule was narrower 
and shallower than the other, was enlarged first. All the soil 
above the water level was taken out by hand labour, and 
carried to a greater distance than that at which the dredgers | 
could deliver it; notwithstanding which the shoots had still to | 
be lengthened and sloped more gently than before. The 
dredgers used were worked by engines of 14 to 18 horse 

wer, at high pressure without condensers, having driving- 
belts and cog-wheels driving the tumblers. The hulls, which 
are of iron, are 72 and 82 ft. long with 23 ft. beam. In order to 
add to their stability with their long shoots, a wooden lighter 
89 ft. long by 10 ft. beam was firmly lashed alongside, as shown 
in Figs. 3and4. The buckets of these dredgers are from 34 to 
54 cubic feet in capacity. ‘The shoots are made of sheet iron; 
they are 4 ft. wide, their cross section being a semi-ellipse with 
the long axis horizontal, and they are inclined from 1 in 12 to 1 
in 16, the length being from 65 to 72 ft. Sixteen of these 
dredgers have been used to make 18 miles of new channel, 59 
to 65 ft. wide, and from 6 to 10 ft. deep. 











* Paper read before the Institution of Mechanical Engineers, at 
their meeting atjParis, on last Thursday week, the 6th inst. 


In the course of working, it was remarked that by the passage 
of the vessels, and especially of the small steam tugs, the sides 
of the canal were worn down somewhat rapidly when dressed 
toa slope of 2to 1, and it was therefore decided that the slopes 
should be pitched ; but before this could be accomplished, it was 
found that the action of the waves had formed a sort of gently 
shelving beach, on which their force was then spent without 
further injury to the slopes. This clearly showed that all that 
was necessary for the further protection of the slopes was to 
shift back the spoil banks to such a distance, that not only 
might the slopes of the bed of the canal be made flatter without 
causing the sides and spoil banks themselves to give way, but 
also that there might be formed along the water line a sufficiently 
wide ledge to serve as a gently shelving shore for the waves to 
break upon. For this reason the width of the canal at the sur- 
face of the water was increased to 328 ft.; and the inner crests 
of the spoil banks were made 394 ft. apart, or 197 ft. distance 
on each side from the centre line of the canal. This necessarily 
increased the quantity to be excavated, and means had to be 
devised for depositing on each bank 286 cubic yards of spoil per 
yard run; Ds a most successful solution of the difficulty was 
found in the adoption of long shoots. But it then became 
necessary to give the dredgers an unusual height, and to make 
the shoots 230 ft. long; and it was consequenntly impossible to 
retain the same arrangement of the parts as in the small 
dredgers, The new arrangement, however, presented the great 
advantage of doing away with cranes, lighters, and especially 
wagons, which, running over banks made of mud or wet clay 
broken up by the buckets, were constantly getting out of order. 
Moreover, with the aid of a few torches the dredger could be 
worked by night as well as by day. 

The dredgers with the extra long shoots are fitted with a 
single bucket-frame like the others, the foot of which is ahead 
of the hull; the hulls are 108 ft. long and 27 ft. beam, and the 
upper tumbler is 48 ft. in height above the water. The shaft 
of the — carries a drum working two centrifugal pumps, 
for supp ying water to facilitate the discharge of the spoil 
through the shoots. The length of the shoot from the centre 
of the dredger is 230 ft., and its section is a half ellipse 23 ft. 
deep and 5 ft. wide; the with of the vertical well into which the 
buckets discharge the spoil being greater than that of the shoot, 
a tapering junction is made of as great a length as possible. The 
shoot is stiffened lengthwise by two lattice girders which rest on 
the bottom of an iron lighter placed at one-third of their length 
from the dredger; the uprights supporting the shoot are not 
fixed to the bottom, but jointed to a large spindle placed length- 
wise in the lighter, and passing along its centre of displacement. 
A horizontal hinge couples the shoot to the dredger, and allows 
of its inclination being altered; this joint is covered by a piece of 
leather protected by sheet iron, over which the spoil passes, the 
leather and iron being fixed to the dredger only. In order to 
allow of changing the inclination of the shoot, the uprights are 
made telescopic. The shoot is lifted by two small hand 
hydraulic presses; blocks of « suitable thickness are then put 
into the slides, and the whole is bolted together. 

For the purpose of facilitating the transport of the shoots, the 
framework supporting the shoot is cut in two horizontally above 
the slides just mentioned, so that when the shoot is detached 
from the dredger it can be turned on a sort of platform and 
brought into a position lengthwise with the lighter, the outer 
end being put upon a boat for that purpose. As it is necessary 
that the dredger in traversing across the canal from side to side 
should carry its shoot and lighter with it, the lighter is con- 
nected to the dredger transversely by a pair of chains at right 
angles to the hull of each, with horizontal struts parallel to the 
chains to serve as distance pieces; and a second pair of chains 
run from the stern and bow of the dredger to the bow and stern 
of the lighter, whereby they are securely stayed together longi- 
tudinally. An iron framework fixed to the dredger, and resting 
on the lighter and attached to it, makes them like one piece in 
their vertical movements. 

Many of these dredgers with long shoots are now at work 
satisfactorily, and fully realise what was expected of them; and 
twenty more are being constructed. It was feared that the 
swinging or traversing movement of the dredgers across the 
canal from side to side might be attended with some difficulty 
on account of their mass, and from the wind acting with so 
great a leverage; but these fears are found to be without foun- 
dation, as the dredgers work just as easily as those discharging 
into ballast lighters. The swinging movement of the dredger is 
performed by means of chains passing from the four corners of 
the dredger to anchors with very large and strong flukes. These 
chains pass through hawse-holes 3 to 5 ft. below the water, 
leaving sufficient depth of water above them for the boats 
actually used on the canal; the hawse-holes are found to wear 
away very quickly. 

nly one form of bucket is used, which is a segment of a 
circle and very conical; and as this empties very easily, it has 
not been considered necessary to try any new shapes. it should 
be borne in mind that, beyond a certain size, the buckets empty 
very well, even when they work in sticky clays; because the 
adhering surface of the spoil is simply proportional to the 
square of the dimensions, whereas the volume and consequently 
the weight of the spoil is proportional to the cube of the same 
dimensions. Thus the weight increases more quickly than the 
adherence, and consequently the latter is always overcome be- 
yond a certain limit of dimensions. 

With these dredgers 48 ft. high it will be easy, with the ex- 
ception of certain short portions, to complete the cut across the 
Mediterranean lakes and the Suez plain, which form the two 
ends of the canal, and also to excavate the approaches of the 
salt lakes, the whole amounting to more than half the entire 
length of the canal. 

Before constructing the dredgers 48 ft. high, however, it was 
necessary to proceed cautiously in exceeding the dimensions of 
the first dredgers of only 26 to 30ft. height; and experience 
showed that it was necessary to devise some new method for 
getting rid of the spoil in the higher ground. The formation 
level of the canal is throughout at the same height, and conse- 
— the cuhic quantity of spoil increases very rapidly as the 
ground rises; and as the crest of the spoil bank deposited on 
this high ground must be at least so far below the extremity of 
the shoot that the largest lumps which the buckets bring up 
may easily be got rid of, the height of the shoot and conse- 





quently of the dredger increases much more ane than the 
lepth to be excavated. This necessitates i i e strength 
of all the framework, the length of the bucket-frame, and the 
weight of the chain of buckets; but the pins and links of the 
bucket chains had already reached very considerable dimensions 
and weights in the original dredgers, which made them incon- 
venient to repair. The first trial was made with dredgers only 
10 ft. higher than the ee ones, and their excellent working 
encouraged the making of others still 10 ft. higher; but it was 
evidently impossible to go much beyond the last height of 48 ft. 

An effort was therefore made to with cranes carried 
on the canal banks, having 33 ft. radius of swing, which were to 
have taken up the boxes filled by the — and brought 
alongside in floats. The arm of the crane not being long enough 
to discharge more than a small quantity on the spoil bank, the 
remainder was to have been run off in trucks in the ordinary 
way. The first thing necessary was that the canal banks and 
conte should be sufficiently solid to the crane and rails 
and loaded wagons, when sloped at the inclination of 2 to 1, 
which was necessary for allowing the floats to come alongside. 
After some months’ trial on the most favourable portions of the 
canal, it was found that the action of the water on the slopes, 
and their general want of solidity under the weight put bo 
them, rendered this plan defective. The object then was to find 
some arrangement of mechanism which, whilst it should be 
capable of movement lon ey should be steady laterally, 
and should discharge at least one-half of the spoil direct on to 
the bank, without the use of wagons or any further handling. 

These considerations led to the construction of an elevator, 
which is shown in Fig. 5, and consists principally of two lattice 
iron girders, placed at right angles to the canal, and resting half 
way on the bank; these support a rail inclined about 1 in 44, 
the lower end being about 10 ft. above the water, and the upper 
end about 46 ft. A truck running on the bank parallel to the 
centre line of the canal, 6 ft. above the water, supports the 
girders in the middle, and the lower half towards the water rests 
on a lighter, the centre of which is 26 ft. from the end of the 

irders; the upper half towards the shore is reve nee over- 

anging. These girders are tied together by vertical struts, and 
are strutted between their lower plates. The gussets at the 
middle are joined above the rails in an arch, and at their lower 
ends widen out and rest on the truck. The two girders are thus 
supported at two points 13 ft. apart, sufficiently to give them 
transverse strength, but allowing vertical oscillation, so as to 
suit the inclination to the level of the water. They are attached 
to the lighter by a block of cast iron, fitted with two pairs of 
trunnions placed horizontally and at right angles to each other; 
to this piece are secured four uprights, in the shape of an in- 
verted pyramid, which are rivetted two and two to the girders, 

On the inclined rails of the girders runs a trolly with external 
wheels, one pair of wheels being fixed upon their axle, and the 
other pair loose ; and the axle of the latter pair carries two drums 
of diferent diameters cast in one piece. On the smaller drum 
is coiled a chain, to which the boxes filled by the dredger buckets 
are to he hooked; on the larger drum is coiled in the contrary 
direction an iron cable, which passing over a pulley at the top 
end of the inclined rails rans down to a drum fixed to the sup- 
ports of the girders on the lighter. This drum is worked by a 
two-cylinder engine; the boiler is in the lighter, which contains 
also the water-tanks and coal-bunkers; and as the engine itself 
is fixed to the girders, the steam-pipe oa through the 
universal joint uniting’the girders to the lighter. The elevator 
is worked in the following manner: Supposing the trolly is at 
the lower end of the inclined plane, and consequently outside the 
lighter, a float is brought wacarsesth, carrying boxes filled with 
spoil by the dredger, one of which is hooked on to the chain, 
and the engine set to work. The first effect is that the cable 
uncoils itself from the larger drum on the axle of the trolly, 
thereby winding up on the smaller drum the chain hooked to 
the box, which is thus lifted until it touches the trolly; and as 
the chain cannot then be wound up any further, the cable drags 
the trolly up to the top of the inclined plane, where the spoil is 
tipped by a self-acting movement. For tipping the spoil a pair 
of rollers are placed at the back of the box and on the lower 
side, which are caught between two pairs of guiding rails parallel 
to the inclined plane; and shortly before getting to the top of 
the incline, these guides rise in a curvilinear line, so as to bring 
the box into a nearly vertical position. By reversing the engine 
the box is lowered back again into the float. 

The boxes hold 4 cubic yards, and their shape is similar to 
that of tip wagons, but the hinge is on the upper side of the 
flap; the bottom is lined with thin sheet iron, and they are made 
somewhat narrower at the back than in front. The floats each 
carry seven boxes; they are made of two long rectangular 
chambers of sheet irou, 57 ft. long, 3} ft. wide, and 4 ft. high; 
these are kept 10 ft. apart by eight openwork partitions between 
which the boxes are put, and when fully loaded they are almost 
entirely sunk in the water. Each dredger will ultimately have 
two elevators, one on each bank, and will get out a section of 
300 to 450 yards length. If this has to be done in three or four 
stages, the dredger will go up and down the length so many 
times, but the elevator will only go once. 

There was some difficulty about getting the dredgers down 
to the line of the salt-water canal, and it was impracticable to 
put them together on the spot. ‘They are therefore put together 
and tried at Port Said, whence they are brought to Ismailia, 
and so passed into the fresh-water canal by two locks situated 
there, and they are then conveyed by the fresh-water canal to 
the nearest point to that at which they are to commence work- 
ing. At this point has been cut a sort of basin opening into the 
fresh-water canal, and beyond isa second basin acting as a lock 
chamber; a communication is made between the two basins, 
and the dredgers, with 82 ft. shoots, are floated into the second. 
They then scoop out the bottom 6 ft. deep below the plain, and 
the communication between the two basins being stopped and the 
water allowed to escape from the second, the dredgers descend 
to their final level. They then cut their way to the line of the 
salt-water canal and turn north and south, cutting a side trench 
right and left, along which the dredgers, with 230 ft. shoots, 
can follow and complete the work. 

In order not to be exposed to the rise and fall of the tide, 
the cut will not be made into the Red Sea until it is ——- 
to fill the lakes ; and then a weir will be put up at the mout 
of the cut, having its upper surface about at the level of mean 
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water, and fitted with sluices, so as to be able to regulate the 
flow of water out of the canal. The rise and fall of the tide 
would otherwise impede the working of the dredgers consi- 
derably. 

These are the means employed for cutting the canal wherever 
the surface of the soil is Jess than 6 ft. above the sea level, that 
is, over a section about 56 miles in length, and including about 
50 million cubic yards of excavation. Of this work the different 
implements have the following shares respectively allotted them: 
ballast lighters going to sea, 13 million cubic yards; dredgers 
with elevators, 6 million cubic yards; dredgers with long shoots, 
31 million cubic yards. On the high portion, where a cut was 
originally opened by hand labour to a level somewhat below 
that of the water, this cut is now being completed to the full 
width in the ordinary way, with wagons drawn by locomotives, 
except that in some places excavators are used. That portion 
of the canal will then be completed by dredgers discharging 
their spoil into lighters with flap doors at the bottom, which will 
empty in Lake Timsah. 

These lighters are shown in Fig. 6, and are 108 ft. long with 
23 ft. beam, drawing 5 ft. of water. They are fitted with twin 
screws, and two cylinders placed end to end; the engines work 
at high pressure without a condenser, with a tubular boiler at 
120 lb. pressure, using only fresh water. Whether loaded or 
light, they make good a speed of 3 to 34 miles an hour, and 
although made specially for lake work they can put to sea. 
Their construction is simple and economical, and it is found that 
high-pressure engines are preferable to those of a medium pres- 
sure, as being simpler, lighter, and easier to keep in working 
— and, consequently, more to be relied on for continuous 
work. 

For the other ballast lighters it became necessary to seek 
some new arrangement by which they could discharge in very 
shallow water, as it was decided to fill up the hollows right and 
left of the cut with the spoil; and the lighters constructed with 
flap doors at the sides are found fully to answer the requirements. 
These lighters are shown in Fig. 7, and are 106 ft. long. ‘Ihe well 
is 65 ft. long, and is divided into two portions by a longitudinal 
air-chamber of a triangular section, the bottom of the boat, 
which is flut, being the longest side of the triangle; the vertex 
of the triangle is about level with the gunwales. The well is 
also divided across by five partitions into twelve compartments; 
the sides of the lighter are inclined slightly outward towards 
the top, and the flap doors ot the compartments are hinged at 
the top; these doors are 4 ft. high. The winches working the 
doors are inside the air-chamber, which is entered from both 
ends of the boat. The engines and boilers, which are the same 
as those on the other lighters with flap doors at the bottom, are 
in a compartment at the stern. These lighters carry from 100 
to 120 cubic yards, and draw 4 ft. of water. 

When the bottom of the canal has been lowered 26 ft. below 
the level of the water, the communication with the fresh-water 
canal will be cut off, and the water allowed to run out into Lake 
Timsah ; the dredgers will then begin again and work out the 
canal bed to its final level. The high ground at Chalouf will 
be cut through dry, and the stuff removed with barrows and 
wagons; these latter are entirely of iron, and hold 24 cubic 
yards each, This portion, when sufficiently low to admit the 
water from the Red Sea, will be completed with dredgers in the 
same way as the other portions. The sand on the previous 
portion of the canal was found to be completely impermeable to 
water when a certain depth was wetted; but the same is not 
the case here, as in the Suez plain the soil is clayey, mixed with 
some beds and pockets of pon It has therefore been necessary 
to put up centrifugal pumps to keep the water under in the 
cutting, as the leakage from the fresh-water canal is consider- 
- This water is run back into the smaller of the two salt 

lakes. 

To keep the numerous dredgers and engines in working order 
there are large shops at Port Said, and ten small shops on the 
different sections. In reference to the repairs, it may be men- 
tioned that, in the first dredgers used at Port Said, the pins of 
the bucket-chain were made, some of iron, others of soft steel; 
but when working in the sand a pin of 2 in. thickness was com- 
pletely worn away after 16,000 to 20,000 cubic yards had been 
got out, and three or four days were required to put in a new 
pin. The w alone for the dredgers, however, amount to 
about 4/. per day, with another 4/. to 6/. for the bargemen of 
the ballast boats, making a loss of about 8/. to 10/. per day; 
and 4000 cubic yards would have been excavated during the 
three days. Pins with triangular heads 23 in. thickness were 
then made of the hardest possible steel; the head is fixed in the 
double link, so that the single link takes all the wear. After a 
certain time the pins are turned round one-third, and now 
48,000 cubic yards can be excavated without turning the pin. 
The upper tumblers of the dredgers are made of cast iron, the 
arrises being steel; and sometimes these had to be replaced 
twice a month, which was a work of three or four days each 
time. These angle pieces, which had to be drilled and fastened 
on, have therefore beeu now replaced by a simple square steel 
bar passed through the flanges of the tuinbler. 

The following observations have been made as to the manner 
in which the different —_ pass down the shoot. The fine 
sands, which are the only sands met with, pass easily down a 
shoot inclined 1 in 20 or 25, if mixed with a quantity of water 
equal to about half their own bulk. When the shoot hus a less 
inclination than 1 in 25, the water separates from the sand, 
which is thus deposited all along the shoot in layers of con- 
tinually increasing thickness; the addition of a larger quantity 
of water does not seem to have any effect, and it is necessary to 
stir it up with a shovel. When the sand contains any shells, 
they are deposited in the shoot even with an inclination of 1 in 
20, notwithstanding their lightness, and create round them de- 
posits of sand, which continually increase, and have to be got 
rid of with shovels, or, better still, by increasing the inclination 
of the shoot. In this case again an increased quantity of water 
is not so efficacious as increasing the inclination of the shoot. 

The top of the spoil bank has the same width as the extent 
of side motion of the dredger. The inner slope is more or less 
steep according to the means used to support it; the outer 
slope, if the top of the bank is high and the spoil has but little 
height to fall from the end of the shoot, varies from 1 in 16 to 
1 in 26. The more muddy the sand is, the gentler is the slope. 


When the top of the bank is low, and consequently the spoil 
falls from a greater height, the outer slope is gentler still. The 
sand when got out occupies only 2 or 3 per cent. more cubic 
space than in the solid. 

It must be borne in mind that different degrees of fineness 
and muddiness in the sand, and different sections more or less 
flattened of the shoots, uire different inclinations of shoot. 
Mud behaves very much like sand, if it is sufficiently soft to 
mix with water; and in the old channels it is so soft as to re- 
quire no water. With clay it is quite different. If each lump 
of clay were to slide perfectly straight, all would work well; 
most commonly, however, a lump winds about, and soon stops, 
and the contents of the next bucket then drive it on 6 ft. or 10 ft., 
and the whole increases the block. Others come after and in- 
crease the stoppage, till the mass gets 12 in. or 16 in. in thickness, 
and reaches to the top of the shoot, when the contents of the 
succeeding buckets seem to break it up, and the mass descends 

uietly and regularly in pieces of about 3 ft. to 6 ft. length. 
The shoots for clay are inclined from 1 in 12 to 1 in 16. With 
an inclination of 1 in 20 the lower end gets choked, which tilts 
that end of the shoot down and empties it, the work being thus 
carried on intermittently ; with an inclination of 1 in 14 to 16 
the work is more regular. When the clay is mixed with sand, 
the surface acts like a rasp, because the water washing away 
the clay makes the grains of sand more prominent and cutting, 
and thus seems to be rather detrimental. This is also the case 
when the buckets bring up hard clay and mud; the mud 
lubricates the clay and makes it run down more easily, whereas 
the water only washes the mud away. 

In short, experience has shown that whilst a considerable 
supply of water must be added to sand, it is not so for mud or 
clay, to which only just enough water must be added for 
moistening the mass. Jets of water have not given re- 
sults; they merely wash down the points against which they 
are directed, and do not break up the lumps. At first a foot- 


way had to be put up along the side of the shoot, so as to keep 
three or four men at work to prevent its choking. Generally, 
the greatest difficulty with all kinds of material is in passing 
the first 40 ft. to 60 ft. length of the shoot; when once the 
material has passed this with any given inclination, it continues 
moving on the same inclination without further difficulty. 








Tue AmMAzon.—There is a little colony of Englishmen settled 
at Iquetos, on the Amazon, 3500 miles from its mouth. William 
Clark, an English (or is he a Scotch?) engineer, who once 
worked at Penn’s, and who was for some years the chief engi- 
neer of the Peruvian Government, organised an exploring expe- 
dition, two or three years ago, to the upper waters of the great 
river, and is now resident with his companions at Iquitos, in the 
Peruvian territory. He took out two steamers, boats, machinery, 
&c., and was accompanied by fifty volunteer soldiers and by a 
number of British workmen and their families. The settlement 
is nearly as far off and is as romantic as was Robinson Crusoe’s. 
There are plenty of cannibals near, and some twenty-five of these 
rascals were shot in a single day’s adventure. Mr. Clark has a 
foundry and engineering works, and has built and launched a 
floating dock for the repair of his vessels. From his letters, the 
upper Amazon appears to be a magnificent country, promising a 
splendid future. His steamers run regularly down the Amazon, 
and keep him and his colony well supplied with whatever they 
require from the outer world. Mills and machinery are already 
in demand in the neighbourhood. Mr. Clark receives his 
ENGINEERING With tolerable regularity. The last time we had 
the pleasure of seeing him it was in company with poor Holli- 
day, formerly Penn’s out-door engineer, and who, while chief 
engineer of the Ross Winans cigar ship, was lost one night in 
the Thames, when returning to his ship from Northfleet. Mr. 
’ Clark is likely to make a name in Peru. 

REAPING-MACHINES.—The Times reporter at the Salisbury 
show of the Bath and West of England Society remarks: “ If 
you think you know any great maker’s system, omit going toa 
show or a trial for one season, and you will find your notions 
antiquated. On the present occasion, for instance, Messrs. 
Burgess and Key have brought out a very marked improvement 
—not in their screw-delivery reaper, which lately underwent 
the perfecting transformation, but in their M‘Cormick sheafing- 
machine, the weight of the framework being now thrown en- 
tirely upon the main wheel, and the small off-side wheel thus 
relieved, which has had the effect of lightening the draught 
about one-third. The Beverley Company have introduced a 
number of substantial improvements in their great three-horse 
reaper—the modern form of the original ‘ Bell,’ and the only 
machine which will cut a field without previous preparation by 
the manual scythe, and which has therefore been used to-day to 
‘open out’ all the plots in the trial field. By very simple 
alterations a cleaner cut has been obtained; the reel is driven 
more slowly than before to avoid thrashing out corn; the re- 
versing gear is simplified, and by rounding the underside of the 
— clogging is less frequent and the resistance greatly 
reduced.” 


Buack Banp Iron 1x America.—A long oatcrop of black 
band ore, or carburet of iron, has lately been discovered in the 
great anthracite coal basin of Schuylkill County, Pennsylvania. 
The seam has been pretty accurately surveyed by the best 
mining engineers in the States, and it is estimated that iron can 
be made at a prime cost of 10 dollars or 2/. per ton. Messrs. 
Cooper and Hewitt, large ironmasters in the State of New 
Jersey, have purchased 2000 acres of land covering the ore, and 
we believe other ironmasters are also taking like steps to secure 
what is likely to prove one of the greatest mineral treasures of 
America. 

Gas Trestinc.—Dr. Frankland writes an important letter to 
the Journal of Gas Lighting, showing that Dr. Letheby’s gas- 
tests are faulty, being greatly in favour of the companies, and 
against the consumer. In his photometric experiments, Dr. 
Letheby employs a steatite burner with an internal — of 
-44in., instead of the old brass burner with an internal aperture 
of .7 in., the former burner giving to the same gas, burnt at the 
rate of 5 cubic feet an hour, a light equal to 13.56 candles, 
where the latter gives 11.30 candles, The amount of sulphur 
given by Dr. Letheby’s apparatus is also greatly less ; sometimes 





but one-half that shown by Evans’ and by Valentin’s apparatus. 


DESCRIPTION OF A 30-TON HORIZONTAL 
DUPLEX HAMMER.* 
By Mr. Joun Ramsporrom, of Crewe. 

THe hammer described in this paper arose out of the writer’s 
belief that it was necessary to provide some means more power- 
ful than any before used in England, and at the same time con- 
venient and handy, for the forging of steel in large masses, 
His attention was first drawn to this question when he was 
engaged in laying out the Bessemer Steel Works of the London 
and North-Western Railway, at Crewe. The first intention wag 
to put down a 30-ton vertical hammer of the ordinary kind. 
but as this would have required an anvil of 300 tons, the prac- 
tical difficulty and cost of dealing with so large a mass suggested 
to the writer that the principle of action and reaction might 
afford a solution of the problem. Hence arose the conception, 
of two hammers acting in opposite directions; and, as a matter 
of convenience it seemed better to lay them on their side and 
cause them to operate horizontally upon a bloom placed between 
them. As this idea grew into form, it appeared to present ad- 
vantages both in economy and convenience sufficiently impor- 
tant to warrant the construction of an experimental hammer of 
10tons. This, when brought inte operation, proved to possesg 
the advantages expected; and, in consequence, the writer 
designed and laid down the 30-ton hammer which forms the sub- 
ject of the present paper. 

Chief Advantages.—Among the chief advantages which this 
form of hammer possesses are the following: 

It requires no anvil, the whole moving force of each ham- 
mer being balanced by the one opposed to it. Hence the cost 
of laying down and afterwards of occasionally lifting an anvil is 
avoided. 

The action is equivalent to that of a vertical hammer with an 
anvil of infinite weight. Comparing it with a single 30-ton 
vertical hammer, it is evident that each block weighing of itself 
30 tons has only to be moved through one-half the space in 
order to produce the same effect; hence a greater number of 
blows can be delivered at the same time. The blows, being given 
simultaneously on opposite sides of the bloom, meet in its centre, 
and the resistance due to the inertia of the mass operated on is 
reduced by one-half. The blows, being in opposite directions, 
counteract each other; hence no vibration is produced, and con- 
sequently no damage is done to the surrounding buildings and 
machinery. 

A comparatively shallow foundation is required,a matter of 
great importance where drainage is difficult. 

The hammer is therefore an economical instrument both in 
first cost and cost of maintenance. In working, it will be seen 
that the scale can fall away quite freely from the bloom, and 
also that there is great ease in the manipulation and consequent 
accuracy in the forging of large masses; for instance, the up- 
setting of a long crank-shaft can be performed with ease, an 
operation of great difficulty under the ordinary vertical ham- 
mer. It thus appears that the hammer will be specially con- 
venient for the forging of guns and other long and heavy 
articles, more particularly since it can be made of larger dimen- 
sions at a comparatively small increase of cost. It may be 
conveniently worked in conjunction with a vertical hammer; 
and hence forgings which require two kinds of treatment may be 
easily dealt with. It can be used in buildings which, from want 
of height, could not contain a vertical hammer of the same effect. 

General Description.—The duplex hammer consists of two 
similar cast-iron blocks, shown at AA in Fig. 1, forming the 
hammer tups, placed with their heads towards each other, each 
mounted on eight wheels, and connected at the hinder end by a 
piston-rod to a piston working in a cylinder of 38 in. diameter 
and 42 in. stroke. Each block with its piston and rod weighs 
30 tons. The steam-pipe, B, occupies a position midway be- 
tween the two cylinders, and thence two branches, C C, are 
carried, one to each cylinder; thus each receives an equal 
supply of steam, the mean pressure throughout the stroke being 
30 tons on each piston, and the effect consequently the same as 
that which would be produced by the action of gravity upon the 
hammer tups through a fall equal in length to the stroke. The 
wheels run on steel-headed rails, bolted down on cast-iron 
girders, D D, on the hinder ends of which the cylinders rest, and 
are bolted down by their flanges. 

Hammer Tups.—The hammer tups are for convenience cast 
in two pieces, jointed transversely at the centre, and held 
together by two wrought-iron hoops, F, shrunk on bosses cast 
on each side of the haif-tups for this fering Two wrought- 
iron dowel pins, G, 4in. diameter and 13 in. long, driven half 
their length into each half-tup in a longitudinal direction, pre- 
vent any independent side play. 

Wheels.—The wheels are of cast iron, chilled on the circum- 
ference and flanged; they are 18 in. diameter, and the centre 
hole is 6} in. diameter, reduced by a brass bush to 5}in. dia- 
meter; they run loosely on Bessemer steel axles, which pass 
right through the bodies of the tups. These axles are 5} in. 
square in the centre, and are turned at the ends to fit the wheels, 
the journals being thus 5}in. diameter and 15in. long. The 
holes in the body of the tups are 74in. square, and the axles 
are secured in them by wood packing, shown at H, in Fig. 1, 
and iron wedges driven in at each end of the holes; this being 
considered better than bored holes and an absolutely rigid fit. 

Piston-rods.—The piston-rods are of Bessemer steel 8 in. 
diameter. They each carry at the forward end a head, J, 16 in. 
diameter and 8 in. long, forged solid upon the rod, which enters 
a hole in the hinder end of the tup, 164 in. diameter and 18} in. 
deep; a wrought-iron washer-plate 2 in. thick is — along 
the piston-rod from the other end, and is fastened by studs to 
the finder end of the tup, the diameter of the stud circle being 
21in. A packing of india-rubber jth in. thick and wire gauze 
in alternate layers is interposed between the head of the piston- 
rod and the tup. This packing is 8in. thick in front of the 
head and 3in. thick behind, between the head and the washer- 
plate. One of Ramsbottom’s pistons of Bessemer steel is 
fastened to the other end, K, of the piston-rod in the ordinary 
manner. 

Valve-chests.—The valve-chests, marked L L in Fig. 1, and 





* Paper read before the Institution of Mechanical Engineers at 
their meeting at Paris on Thursday last. 
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shown in section in Fig. 4, are cylindrical, and are both on the 
same side of the hammer when in position, so that the cylinders 
are right and left handed. The valves are the ordinary cylin- 
drical valves turned to fit accurately in the chests. The ports 
consist of holes 1in. x 1}in. length, placed in a circle all round 
the valve-chest ; thus an area of 36 square inches is obtained 
with a length of valve stroke of only 14 in. The steam pipe, C, 
is brought vertically upwards under the valve-chest, which it 
joins on the bottom side in the centre of its length. One of the 
lengths of this pipe has a horizontal branch, M, containing a 
counterpoising lever, N ; a link, 0, fastened to the short arm of 
the lever passes vertically up the centre of the pipe, C, and is 
vided with a rounded head 5 in. broad and 1 in. long, which 
its into a recess, P, made for it in the underside of the valve: 
on the long arm of the lever in the horizontal branch-pipe a ball, 
Q, is so fixed that the weight of the valve is exactly balanced, 
and friction avoided. The two valves are each connected by a 
series of links to a shaft passing below the ground level; a 
handle on this shaft is brought up above the ground in such a 
position that the attendant working the valves is in full view of 
the hammer faces, as shown at R, in Fig. 1. 


Connecting-screw.—To ensure the two hammer tups moving 
simultaneously and striking the bloom exactly at the same in- 
stant, a steel screw-shaft, S, is carried underneath the tups in 
the centre line of the hammer, and is provided with a right- 
and left-handed thread, on which work two brass nuts, T, one 
fixed upon each tup, the screw-shaft being free to turn in fixed 
bearings carried by the foundation girders. If the screw-shaft 
were turned round independently, it would draw together the 
two tups at an equal speed, making them meet exactly in the 
centre, or it would cause them to separate at an equal speed; 
consequently when the two tups are moved each by its own 
piston, any difference in the rate of their motion is prevented by 
their constant connexion through the screw-shaft. This shaft 
is 4$in. diameter in the solid and 6 in. diameter outside the 
threads; the pitch of tne threads is 9in., and there are six 
threads to the pitch. The nuts are cast in four quarters, the 
planes of division being both vertical, one transverse and the 
other longitudinal ; the wear is taken up in both directions by 
wrought-iron wedges provided for this purpose, with adjustin 
set screws; the total length of each nut is24in. The endso 
the screw-shaft abut on brass steps, U U, held between two 
snugs on a cast-iron plate fixed transversely between the girders. 
These steps are adjustable by means of wrought-iron tail- 
screws with lock nuts. If one of the hammer tups had a 
tendency to overrun the other, it would cause end-play in the 
shaft, and the fault would be shown by the greater wear of the 
step at the further end; and consequently the fact that these 
steps wear equally proves that there is no tendency to end-play 
in the shaft, and therefore that the motion of the one tup 
balances exactly that of the other. 

Girders and Foundation.—The two pairs of girders, DD, 
which carry the tups and cylinders rest at their hinder ends 
directly on the stone foundation, and at their forward ends upon 
another pair of girders, E, supported on the stone foundation, 
one on each side of the centre line of the hammer, the founda- 
tion being lower at the centre than at the two ends. The foun- 
dation consists merely of brickwork laid on the natural clay of 
the district, 23 ft. thick at the centre, and 54 ft. thick at the 
two ends, with 2} ft. of stone on the top of all. The girders 
are held down upon the stone by long bolts passing through the 
stone and brickwork. 

Ingot-trucks and Rocking-table.—The ingots, while being 
hammered, are held in trucks designed for the purpose. These 
rest on a rocking-table, shown at V, Fig. 1, to which a slight 
tilting movement can be given by the attendant, so as to keep 
the ingot always in the centre between the hammer faces, and 
ensure its being struck by both hammers simnitaneously. The 
table is formed of a cast-iron plate, V, 22in. wide and about 
17 ft. long, cast with half-round projections on its underside, 
which rest in four half-round bearings, each 8 in. long, placed in 
the centre line of the cast-iron plate and transversely to the 
hammer. The rlate is connected by link-work with a handle, 
W, placed in convenient reach of the attendant. The upper 
side of the table is grooved to admit the wheel-flanges of wagons 
of 18in. gauge. 

Truck for ordinary Ingots.—The truck employed for sup- 

rting the ordinary description of long narrow ingot is shown 
in position between the hammers in Fig. 1, and in section and 
elevation in Fig. 5. It consists of a carriage of boiler-plate 
12 ft. long and 194 in. wide, running on four cast-iron wheels. 
The ingot is held between two centres, A A, carried in two head- 
stocks, B and C, ina manner similar to that in which a shaft 
is held in a lathe. One of these headstocks, B, is bolted to the 
bed of the carriage; the other, C, is free to slide upon it. The 
gradual extension in length of the ingot during hammering is pro- 
vided for in the following manner: A onedl screw-shaft, D D, 
rans from end to end of the carriage below the headstocks; to 
the underside of the movable headstock, C, is a crossbar, E, 
having an opening in the centre to admit the free passage of 
the screw. A short distance behind this, between the side pieces 
of the crossbar, E, a wrought-iron nut, F, is placed upon the 
screw, and is prevented from turning round by wings on each 
side, which project underneath the side-pieces of the crossbar, 
E. A helical spring, G, is wound round the screw-shaft be- 
tween the nut and the crossbar, which are prevented from 
separating beyond a certain distance by two bolts passed through 
each ; at the forward end of the carriage a crossbar, H, bolted 
to the frame, carries two small brake-blocks, which act against 
the face of a spur-wheel, I, keyed on the end of the screw-shaft. 
The pressure of the spur-wheel against the brake-blocks is re- 
gulated by a transverse laminated steel spring, K, fixed at the 
other end of the carriage; on this tail-spring the hinder end of 
the screw-shaft abuts, a brass step being interposed between the 
end of the shaft and the steel plates. 

When a blow is delivered, the consequent extension in length 
of the ingot causes the movable headstock, C, and with it the 
crossbar, E, to slide backwards along the bed and compress the 
helical spring, G. The reaction of this spring against the nut 
forces the screw-shaft endways, deflecting the tail-spring, K. 
The pressure of the brake at the forward end being thus reducd, 
the screw-shaft revolves, allowixg the nut to slip along it until 
the reaction of the tail-spring, K, restores the pressure on the 





brake-blocks and prevents all further motion. To enable the 
attendant to adjust the movable. headstock to any required 
length of ingot before the yer and to admit of the easy 
removal of the ingot when finished, the spur-wheel, I, on the 
forward end of the screw-shaft is made to engage with another 
spur-wheel to which handles are affixed; a set screw at this end 
acting on the screw-shaft removes all pressure from the brake, 
and the shaft is then easily turned round as required. This 
truck is moved backwards and forwards on the rocking table by 
hydraulic power. 7 

Tyre Truck.—Another truck has been designed for holding 
the conical ingots used in the manufacture of solid weldless steel 
tyres. This is shown in Fig. 6. It consists of a carriage of 
boiler plate, bolted down upon the rocking table, and carrying 
two — of rollers, on which the cone lies with its axis hori- 
zontal. One pair of these rollers, M M, carrying the large end 
of the ingot, are 11}in. diameter by 9in. length and 2 in. 
tapered, and remain fixed in position. The other pair of rollers, 
LL, are 9in. diameter and 1} in. thick, and are carried in a cast- 
iron frame which slides vertically within wrought-iron guides, 
and is supported by a long wrought-iron wedge, N, Figs. 5 and 6. 
This wedge, which is 6 ft. 10 in. long, is driven home at the 
commencement of the hammering, and is gradually drawn out 
so as to lower the supporting rollers by degrees, and accommo- 
date their height to the increasing diameter of the centre of the 
ingot during the hammering, ‘The rate of withdrawing the 
wedge, N, is regulated by the attendant, who has thus complete 
facility for adjusting the ingot constantly to its true level between 
the two hammers with as great accuracy as if he were holding it 
by hand. The taper in the fixed rollers, M M, Fig. 4, allows for 
the slight increase in diameter of the base of the ingot, which 
advances downwards towards the small ends of the rollers as the 
hammering proceeds. The ingot is continually turned round upon 
these rollers during the hammering by means of ordinary pinch 
bars. In the centre of the carriage is a cast-iron socket, into 
which fits the stalk of a small mushroom turntable, O, on which 
the ingot can be placed when necessary with its axis vertical, 
and on which it can be easily turned round between each blow 
by means of an ordinary spanner. 

Truck for Azles.—Another truck, shown in Fig. 7, is also 
used for supporting ingots for axles. In this they rest on six 
rollers carried in a boiler-plate frame, which rests on the rocking 
table between the hammer faces; the rollers are placed one be- 
hind another along the length of the carriage. The two central 
rollers, PP, are 5in. diameter and 14jin. long; the rest are 
7 in. diameter and 143 in. long. The ingot is shifted endways 
along the rpllers by means of ordinary pinch bars. 

Truck for Long Shafis.—Long shafts are supported while 
being forged on a pair of trucks, one at each end of the shaft, as 
shown in Fig. 8. These trucks are exactly alike, each carrying 
two cast-iron rollers, QQ, between which the shaft lies. In 
order to retain the axis of the shaft always in the centre line of 
the hammer whilst its diameter continually decreases, the sup- 
porting rollers, which are 6 in. diameter and 2 in. wide, are car- 
ried in a cast-iron frame that can slide upon the body of the 
truck along an incline of 1in 4. A screw-shaft, R, fastened at 
the upper end to the body of the truck, and engaging with a nut 
in the sliding frame, enables the attendant to adjust the height 
of the rollers and the shaft between them as may be required 
from time to time. The two trucks are prevented from separat- 
ing from each other by a wrought-iron link, S. The whole runs 
on eight wheels, and is moved tv and fro on the rocking table by 
hydraulic power. 

Peel Bar.—The usual method of lifting ingots out of the fur- 
naces and carrying them to the hammer is by means of a peel 
bar used as a lever, on one end of which is the ingot, and the 
other is either weighted or held down by a number of men, the 
fulcrum being supported by a chain from a crane or beam over- 
head. Acurved wrought-iron link is — by the writer, 
as shown in Figs. 9 and 10, instead of the chain, whereby the 
point of support of the whole is brought vertically above the 
ingot ; thus the carrier is always in equilibrium whether loaded 
or unloaded, and when the peel bar is run into a furnace and 
underneath an ingot the point of support is over the roof of the 
furnace and vertically above the ingot. By this arrangement 
one man at the end of the peel bar is enabled readily to handle 
an ingot of any weight, as he has merely to guide it in its pro- 
gress to the hammer, 

Character of Work.—To show the character of the work 
done by this duplex hammer it may be mentioned that, in 
drawing down a crank-axle ingot from its cast size of 20in. 
x24in., and 3ft. 5in. long, to the form of a slab 11} in. 
X21}in., and 5 ft. 10in. long, 312 blows are delivered. Of 
these blows 84 are light, and are merely finishing blows, the 
preceding 228 being sufficient to do all the heavy part of the 
work, and these are delivered with a stroke of about 2 ft. for 
each tup at the rate of 48 per minute. The total time occu- 
pied is about 25 minutes. The slab when finished is slightiy 
round at the ends, the length of the axis being a few inches 
greater than that of the surface, thus showing clearly that the 
blows penetrate quite to the centre of the ingot. ‘The appear- 
ance of some defective crank-axle ingots which were broken 
when cold confirms this view, the metal being found to be of 
the same texture throughout, and as continuous and solid in the 
centre as at the surface. 








French Wasuinc Macuinery.—The soiled linen of the 
Grand Hétel, the Hétel du Louvre, the Grand Café, and of a 
few of the other hotels and cafés in Paris, is washed, at the 
rate of 40,000 pieces a day, at the Blanchisserie de Courcelles, 
three miles or so from the St. Lazare terminus of the Western 
Railway. The linen is boiled with soap and soda, and then 
washed in hollow wheels, rinsed, partly dried by centrifugal 
machines, and for the rest in hot-air ovens, which carry oft 
nearly three pounds of moisture per pound of coal burnt, and is 
finally ironed between polished rollers, and then packed ready 
for return to Paris. OF this establishment, the most complete 
of its kind to be found, and employing 300 workpeople, we shall 
shortly publish a detailed description with drawings, for which 
we are indebted to the kindness of M. Flachat, the eminent 
French engineer, who is also the consulting engineer to the 
establishment we have named. 





ON THE MACHINERY FOR BORING 
ARTESIAN WELLS.* 
By M. Drv. 


Tue Artesian Wells at present sunk in the Paris basin of 
the tertiary formation range in size generally from about 
8 in. down to 2 in. diameter, with a depth of about 330 to 
860 ft. The bore-hole is usually lined with copper, in order 
to make the wells water-tight and bring the water to the 
surface without loss. These works frequently present con- 
siderable difficulties in their execution, from the frequent 
changes in the nature of the soil passed through, and from 
the impediments that are so often encountered in driving 
the tubes through the beds of sand and clay. 

Borings of a much larger size are now in process of exe- 
cution in Paris, for the purpose of bringing to the surface a 
large supply of the artesian waters, whose existence has 
been proved by the well at Grenelle of 3} in. diameter that 
was sunk in 1841, and the subsequent one of 23 in. diameter 
sunk at Passy in 1861. Each of these two artesian wells 
required six or seven years’ work for its completion. 

A large artesian well is now being constructed by the 
writer at Butte aux Cailles for the supply of the city of 
Paris, which is intended to be carried down through the 
green sand to a depth of 2600 or 2900 ft. The boring is at 
present 490 ft. deep, and its diameter is as large as 3 ft. 
1lin. 

During the last two and a half years the writer has also 
been sinking a similar well of 1 ft. 7 in. diameter for sup- 
plying the sugar refinery of M. Say, in Paris; this well is 
now 1570 ft. deep, and it is expected that the water- 
bearing strata will be reached at a depth of about 1800 ft. 

For the smaller wells, hand-boring tools are in use, but 
these are limited to borings of inconsiderable depth and 
small diameter. For borings of the diameter of these large 
wells, it is necessary to make use of special tools, worked 
entirely by steam power ; and in some cases of sinking mine 
shafts, tools of as large a diameter as 14 ft. 9 in. have been 
used. The boring is effected by a rotary motion in the case 
of the small diameters; but in borings of a large diameter 
and considerable depth percussive action alone is employed, 
which is effected by raising the tool and letting it fall with 
successive strokes, 

The apparatus employed by the writer in boring the large 
wells that have been mentioned is shown in the diagram 
Fig. 1, drawn to a scale of 1-30th size. 

The boring-rod, A, is suspended from the outer end of the 
working beam, B, which is made of timber hooped, with iron, 
working upon a middle bearing, and is connected at the 
inner end to the vertical steam-cylinder, C, of 10 in. diameter 
and 39 in. stroke. The stroke of the boring-rod is reduced 
to 22 in., by the inner end of the beam being made longer 
than the outer end, serving as a partial counterbalance for 
the weight of the boring-rod. 

The steam-cylinder is shown enlarged to one-third full 
size in Fig. 2, and is single-acting, being used only to lift 
the boring-rod at each stroke, and the rod is lowered again 
by releasing the steam from the top side of the piston ; the 
stroke is limited by timber stops both below and above the 
end of the working beam. A friction-brake is applied 
to the drum to regulate the rate of lowering the boring- 
rod. 
The boring-tool is the part of most importance in the 
apparatus, and the one that has involved most difficulty in 
maturing its construction. The points to be aimed at in 
this are simplicity of construction and repairs, the greatest 
force of blow possible for each unit of striking surface, and 
freedom from liability to get turned aside and choked. 

The tool used in small borings is a single chisel, as shown 
in Fig. 13 to a scale of one-third size ; but for the large 
borings it is found best to divide the tool face into separate 
chisels, each of convenient size and weight for forging, but 
keeping all the chisels in a straight line, whereby the extent 
of striking surface is reduced, and the tool is rendered less 
liable to be turned aside by meeting a hard portion of flint 
on a single point of the striking edge, which would diminish 
the effect of the blow. 

The tool is shown one-third size in Figs. 3 and 4, and is 
composed of a wrought-iron body, connected ‘hk a screw 
socket to the boring rod, and carrying the chisgls fixed in 
separate sockets and secured by nuts above; two or four 
chisels are used, or sometimes even a greater number, ac- 
cording to the size of the hole to be bored. This construc- 
tion allows of any broken chisel being easily replaced ; and 
also, by changing the breadth of the two outer chisels, the 
diameter of the hole bored can be regulated exactly as may 
be desired. When four chisels are used, the two centre 
ones are made’a little longer than the others, to form a lead- 
ing hole as a guide to the boring tool. A cross bar, L, 
shown in Fig. 4, of the same width as the tool, guides it in 
the hole in the direction at right angles to the tool. 

If the whole length of the boring-rod were allowed to fall 
suddenly to the bottom of a large bore-hole at each stroke, 
frequent breakages would occur ; and it is therefore found 
requisite to arrange for the tool to be detached from the 
boring-rod at a fixed point in each stroke, and this has led 
to the general adoption of free-falling tools. There have 
been several contrivances for effecting this object, and the 
writer’s plan of self-acting free-falling tool is shown in the 
accompanying drawings, Figs. 5 and 6, in side and front 
view, drawn one-third full size. This tool consists of four 





* Paper read before the Institution of Mechanical Engineers, at 
their Meeting at Paris on Thursday week. 
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principal pieces, the hook, A, the catch, B, the paul, C, and 
the disengaging-rod, D D. ‘The hook, A, has the chisels, 
E E, fixed in its lower end, and slides between the two 
vertical sides of the box, F F, which is screwed to the lower 
end of the boring-rod ; and the catch, B, works in the same 
space npon a centre pin fixed in the box, so that the tool is 
lifted by the rod, when hooked on the catch, as shown in 
Fig. 6. The paul, C, at the same time being opposite the 
tail end of the catch, B, secures it from getting unhooked 
from the tool; but this paul is centred in a separate sliding 
hoop, H, forming the top of the disengaging-rod, D, which 
slides freely up and down within a fixed distance upon the 
boring-rod, being carried by two guides, G G, outside the 
box of the boring-rod, and the hoop, H, rests upon the upper 
one of these guides. In lowering the boring-rod, the disen- 
gaging-rod reaches the bottom of the bore-hole first, as 
shown in Fig. 7 ; and then being stopped prevents the paul, 
C, from descending any lower, and causes the inclined back 
of the catch, B, to slide down past the paul, forcing the 
catch out of the hook, as shown in Fig. 7, and thus allow- 
ing the tool to fall freely and strike its blow; and this 
height of fall of the tool will always be the same, being 
determined only by the length of the disengaging-rod, D. 

As the boring-rod continues to be lowered to the bottom 
of the hole, the catch, B, falls back into its original posi- 
tion, and engages with the hook, A, as shown in Fig. 8, 
ready for lifting the tool in the next stroke. As the boring- 
rod rises, the catch, B. trips up the paul, C, in passing, as 
shown in Fig. 9, allowing the catch to pass freely ; and the 
paul, before it begins to be lifted, returns to the original 
position shown in Fig. 6, where it locks the catch, B, and 
prevents any risk of its becoming unhooked in the case of 
lowering the tool down the well. 

The boring-rods employed are of two kinds, wrought iron 
and wood, The wood rods, shown in Fig. 10, are used for 
borings of large diameter, as they possess the advantage of 
having a larger section for stiffness without increasing the 
weight, and also when immersed in water the greater por- 
tion of their weight is floated. The wood for the rods re- 
quires to be carefully selected, and care has to be taken to 
choose the timber from the thick part of the tree, and not 
the toppings; and in France Lorraine or Vosges deals are 
preferred. 

The boring-rods, whether of wood or iron, are screwed 
together either by solid sockets, as in Fig. 11, or with sepa- 
rate collars, as in Fig. 12. The separate collars are pre- 
ferred for the purpose, on account of being easier to forge ; 
and also because, as only one half of the collar works while 
the other half is fixed, the screw thread becomes worn only 
at one end, and by changing the collar end for end a new 
thread is obtained when one is worn out, the other end 
being then jammed fast as the fixed end of the collar. 

The boring-rod is guided in the lower part of the larger 
diameter of the hole by a lantern, K, shown in Fig. 8, con- 
sisting of four vertical iron bars curved in at both ends, 
where they are secured by movable sockets upon the boring 
rod, and fixed by a nut at the top; these bars admit of 
being readily adjusted to any required diameter. In raising 
up or letting down the boring-rod, two lengths of about 30 
feet each are detached or added at once, and a few shorter 
rods of different lengths are used to make up the exact 
length required. The coupling screw by which the boring 
rod is connected to the working beam serves to complete 
the adjustment of length; this is turned by a cross bar, 
and then secured by a cross pin through the screw. 

In ordinary work, breakages of the boring-rod generally 
take place in the iron, and more particularly at the part 
screwed, as that is the weakest part. in the case of break- 
ages of the rods occurring, the tools usually employed for 
picking up the broken ends are a conical screwed socket, 
shown in Fig. 14, and a claw, shown in Fig. 15. Tools 
with nippers are sometimes used in large borings, as it is 
not advisable to subject the rods to a twist. 

In boring through chalk, as in the case of the wells in 
the Paris basin, the hole is first made of about half the final 
diameter for 60 to 90 ft. depth, and it is then enlarged to 
the full diameter by using a larger tool. This is done for 
convenience of working, for if the whole area were acted 
upon at once, it would involve crushing all the flints in the 
chalk ; but by putting a scoop in the advanced hole, the 
flints that are detached by the blows of the tool are received 
there without getting broken during the working of the 
second larger tool. When the boring tool has detached a 
sufficient quantity of material, the boring-rod is drawn up 
by means of the drum and rope worked by the steam-engine, 
shown coloured red in the general drawing, Fig. 1 ; a scoop 
is then lowered into the bore-hole by the wire rope from 
the other drum, coloured blue in Fig. 1, and the scoop is 
then drawn up again with the excavated material. 

This scoop, shown in Figs. 17 and 18, consists of a 
rivetted iron cylinder, with a handle at the top that can 
either be screwed to the boring-rod or attached to the wire 
rope; and the bottom is closed by a large valve opening 
inwards. On lowering this cylinder to the bottom of the 
bore-hole, the valve opens and the loose material enters the 
cylinder, where it is retained by the closing of the valve, 
whilst the cylinder is drawn up to the surface. 

The resistance experienced in boring through different 
strata is very various, and some rocks passed through are 
so hard that with 1200 blows per day of the boring tool, 
weighing nearly 10 cwt., with 19 in, height of fall, the bore 
hole was advanced only 3 to 4 in. 





As the opposite case, strata of running sand have been 
met with so wet that a slight movement of the rod at the 
bottom of the hole was sufficient to make the sand rise 30 
to 40 ft. in the bore-hole. In these cases the writer has 
adopted the Chinese method of effecting a speedy clearance, 
by means of a scoop closed by a large ball clack at the 
bottom, as shown in Fig. 19, and suspended by a rope, to 
which a vertical movement is given; and each time the 
scoop falls upon the sand a portion of this is forced up into 
the scoop, and retained there by the ball valve. 

An artesian well is always some time in settling down to 
its permanent working state, and when the water first 
reaches the surface it undergoes considerable fluctuations, 
being charged from time to time with substances at the 
bottom of the bore-hole. The velocity of the flow of water 
from the artesian wells varies considerably, and the follow- 
ing are some examples of the delivery at the surface by 
those already completed in the Paris basin: 

Diameter Gallons 
of Bore-hole. delivered 
inches. per minute. 
St. Denis...... 2.28 29 


Velocity 

of Discharge. 
ft. per min. 

161 

222 

176 593 

484 998 
Borings of large diameter for mines or other shafts are 
also sunk by means of the same description of boring tools, 
only considerably increased in size, extending up to as 
much as 14 ft. diameter. The well is then lined with cast 
iron or wrought iron tubbing, for the purpose of making it 
water-tight ; and a special contrivance has been adopted for 
making a water-tight joint between the tubbing and the 
bottom of the well, or with another portion of tubbing pre- 
viously lowered down. This is done by a stuffing-bex, 
shown in Fig. 20 half full size, which contains a packing 
of moss at AA. The upper portion of the tubbing is drawn 
down to the lower portion by the tightening screws, B, so as 
to compress the moss packing when the weight is not suffi- 
cient for the purpose. A space, C, is left bctween the tub- 
bing and the side of the well, to admit of the passage of the 
stuffing-box flange, and also for running in concrete for the 
completion of the operation. The moss packing rests upon 
the flange, D, but this flange is sometimes omitted. The 
joint is thus simply made by pressing out the moss packing 
against the sides of the well}; and this material, being easily 
compressible and not liable to decay under water, is found 

to make a very satisfactory and durable joint. 
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On a Method adopted in Sinking the Cylinders of the Railway 
Bridge over the Clyde, at Glasgow. 
By Mr. H. E. Hunt. 

Tuts bridge now in course of construction has been projected 
for the purpose of carrying over the river Clyde, at Glasgow, 
the City of Glasgow Union Railway, a line which will, when 
completed, form a direct communication between the existing 
railways north and south of the river. 

The superstructure, which carries a double line of railway, is 
composed of lattice girders, the bars forming the web being 
placed, as in the case of the Charing-cross and Runcorn bridges, 
at an angle of 45° to the flanges. 

The width of the river at the point of crossing is about 424 ft., 
of which the cylinders occupy a little more than one-tenth; and 
the bridge consists of five equal spans, of 75 ft., each span being 
composed of two main lattice girders 82 ft. long and 8 ft. 2} in. 
deep. In addition to the five river spans, there are also two land 
spans, of 65 ft. in the clear, one on each side of the river, these 
being rendered necessary to avoid interference with existing 
streets. 

The bridge, therefore, consists of seven spans, and its total 
length is 555 ft., with a width between parapets of 25 ft., and 
a clear headway from high water to the underside of the girders 
of 29 ft. 6 in., that to low water being 8 ft. 6 in. more. 

The superstructure is carried on cast-iron piers, and the 
principal object of the present paper is to describe as briefly as 

ible the ingenious method in which these cylinders or piers 
ave been sunk to their required depth. 

The cylinders, which are 8 ft. 4 in. in diameter and of 13 in. 
metal, are in pairs, 27 ft. from centre to centre, and are sunk until 
a hard substratum is reached, which consists of dense sharp 
sand, containing an abundance of boulders. Before reaching 
this, however, they have to pass through an unusual depth 
(averaging 75 ft.) of white sand, varying from very fine and silty 
at the top to the sharp bouldery sand in which they rest at the 
bottom. 

From the nature of the sand, the excavation is entirely under 
water ; in fact, the water rises and falls inside the cylinders the 
same as outside. 

While untouched, the task of driving piles into the sand is 
exceedingly difficult, owing to its compactness; but once dis- 
turbed it gives great troubie by its running, its fluidity being 
much the same as and its weight much greater than water. _ 

These circumstances called for a special method of sinking 
the cylinders, which has been most successfully tried by the 
inventor, Mr. J. Milroy, agent for T. Brassey, Esq., contractor. 
This invention consists of an octagonal frame of cast iron, 5 ft. 
in diameter, around which are disposed eight spades, secured to 
the side by hinges, which allows them to shut on a central 
octagonal frame, likewise of cast iron, which is fixed to the 
outer one by means of radiating T irons, india-rubber being 
fixed to the bottom of the radiating T irons and central 
octagonal frame, so as to make the spades water-tight when 
closed. 

At first it was supposed that the weight of the cast-iron frame 





which was purposely designed heavy, would be sufficient to 
press the spades into the soil; but this was not the case, and 
another contrivance was resorted to, from which alone this - 
patent is of any value. 

This consists of a frame of four vertical battens arran 
diametrically opposite, each pair being placed sufficiently wide 
a to allow of a sheave being placed between them, both at 
the top and bottom. Two other battens are placed midway in 
the semicircle between the main battens, or “ leaders,” as they 
are termed, the whole being tied together at intervals of 30 ft, 
by a cast-iron ring passing round outside them, and to which 
they are screwed. The bottom of this frame rests on the 
ground, which is 2 ft. above the edge of the curb cylinder, and 
as the pile sinks, and fresh cylinders are bolted on, the frame is 
easily lengthened by splicing or fishing on additional battens. 

Two chains are fixed to the dredge at points above where it 
enters the ground, each of which passes under the bottom sheave, 
up between the leaders, over the top sheave, and finally round 
one of the drums, which are worked by three men. By this 
means the dredge is worked into the ground and kept stationary, 
while the engine, which is of 12 horse power, closes the spades, 
bringing them into a horizontal position full of stuff. This is 
done by disengaging a clutch which transfers the strain from 
the four chains supporting the dredge to the eight chains con- 
nected with the spades, so that, as soon as shut, the whole 
apparatus is drawn up. On arriving at the top, a lorry is run 
under the dredger, which is emptied on to it, and immediately 
on its removal the dredger again descends. The time occupied 
by one complete operation, at a depth of 58 ft., was three minutes 
from the time of one discharge to that of another. 

If the soil is very compact and difficult to work, the water is 
pumped from the inside of the cylinder, and this giving a head 
of water outside the cylinder, a “ blow” takes place, and the ex- 
cavation is faeilitated thereby. 

Lately, one of the dredgers has had the flanges from the top 
and sides of the spades removed, and this has been found a decided 
improvement. This alteration necessitated the deepening of the 
cast-iron ring, by bolting on an additional plate of metal to it. 

To assist in sinking the cylinders, iron rings 12 in. deep and 
6in. thick have been cast in three segments, and weighing 
2 tons 3 ewt. each ring. Five of these rings are placed in tiers, 
resting on the flange of every length of cylinder, excepting the 
two bottom ones. The foundry weight of every length of cylin- 
der is 4 tons 1 ewt. This gives a weight of 17 tons 6 cwt. con- 
tained by each length inclusive. The average number of 
6 ft. 6 in. lengths is 15, so that 

tons. cwts, 
13 lengths at 17 tons 6 cwt. each=224 18 
2 4 1 = § 3 
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to each column. This weight acting on a cutting edge is 
a very good test of the stability of the foundations. ‘The average 
rate of sinking one column is 9ft. 6 in. per diem (on a very 
exceptional day one was sunk 25 ft.). Having sunk as far down 
as possible, combining stability with economy, concrete made 
with the proportions of 1 Portland cement, 13 sand, to 43 broken 
whinstone (3 in. ring), is thrown in to the depth of the two lowest 
lengths, 13 ft., 10 ft. of it being let down in a box with a 
movable bottom, the last 3 ft. being tilted in from the top. 

This makes the bottom water-tight, and the water is then 
pumped out, having first compressed the concrete by its weight 
and caused it to set thoroughly. The only reason for pumping 
it out is to take out the iron weights which are required to be 
used in the next pier; for it is such an undoubted advantage 
that the concrete should set under and be thoroughly com- 
— by the weight of water; that on two occasions it has 

n let in again by a syphon. 

The height of the column of water in the cylinder would be 
about 72 ft. to high-water mark, und the pressure exercised by 
it on the surface of the concrete would be 31} Ib. to the square 
inch, or about two tons per foot super. The concrete is ter- 
minated at a distance of 15 ft. below ordnance datum (low- 
water mark). Gauged brickwork is then built up to within 
18 in. of the top of the cylinder, and is surmounted by a block 
of freestone 1 ft. 9in. deep to allow for settlement, and to take 
any bearing off the iron casing. On this is built a masonry 
plinth circular on plan at bottom, but chamfered off to an octa- 
gon at the top, on which rests the stem of the column, which is 
finally surmounted by a granite cap to take the bearings of the 
girders, each course consisting of five stones, four face stones, 
and a centre square to which the others are cramped. 

The last cylinder reached its final depth on the 27th May of 
the present year (1867). A working model of Mr. Milroy’s 
invention was exhibited at the recent conversazione of Civil 
Engineers, and attracted considerable attention. 


giving a total weight of 





BAKEr’s ANTI-INCRUSTATOR.—This extraordinary instru- 
ment, first made publicly known in England through our 
columns, has now had a complete and thoroughly satisfactory 
trial, and Messrs. Kitson and Co., of Leeds, have taken its sole 
manufacture and agency for this country. The most obdurate 
boiler scale is removed by the anti-incrustator by a silent 
agency, producing no mechanical or chemical effect upon the 
plates, for the process appears to bear no analogy to the re- 
moval of seaweed and barnacles from coppered ships by constant 
superficial decomposition by the galvanic current. Indeed, the 
action of the incrustator is at present one of the most inexplicable 
phenomena of science. 

Tue New River Company.—The increase of population 
in the New River Company’s district has been slower than in 
other parts of the metropolis, and the quantity of water sup- 
plied, once as high as 25 million gallons daily, is now but 23 
millions, giving 28 or 29 gallons per head to an estimated 
population of 800,000 in this district alone. The company’s 
engineers estimate that they have an available supply, if wanted, 
of 35 million gallons daily, or one-half more than the present 
quantity drawn. They are now making a well in the chalk 
basin at Wormley, not far from Cheshunt, which is expected to 
give 23 million gallons daily. 
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THE PARIS EXHIBITION. 
EXPLORATIONS IN THE Main Buitprne.—No. IV. 

In the geography of the Exhibition building, as in that 
of nature, in proceeding from France through Belgium 
we enter Prussia; and to Prussia, as next im the order 
of locality, our present remarks will be directed. The 
most prominent objects, probably, in the whole of this 
division of the Exhibition are the great bells and 
other objects in steel, shown by the Bochum Steel 
Company, near Essen, in Prussia; or this company, at 
least divides with Krupp the public attention. These 
bells, and also the objects exhibited by Krupp, having 
been already noticed in separate articles, sh not fur- 
ther detain us now. But it is worthy of remark that 
while the rest of the objects exhibited by the Bochum 
Company are said to be of crucible steel, these bells 
are not asserted to be of this material. Among these 
other objects is a casting in steel of twenty-two rail- 
way corrugated disc wheels of steel, cast in one piece, 
merely with connecting necks between them, as if the 
whole were strung on one long axle. There is also a loco- 
motive cylinder and valve-casing shown cast in steel—a 
difficult enough casting to make even in east iron, but 
in steel remarkable in a very high degree, as exhibit- 
ing the first steps in a new art which cannot but be 
productive hereafter of the most important conse- 
quences. Among the great problems awaiting solution 
one certainly is the formation of articles in wrought 
iron and steel by casting instead of forging, as hitherto, 
and we have here various articles formed in steel 
which never could have been forged at all. The 
cylinder to which we refer is bored out to show the 
quality of the metal, and the bored surface is as sound 
as the interior of a cast-iron cylinder generally is, 

Dameuse-Houget and Co., of Aix-la-Chapelle, show 
a pair of connected horizontal engines, with central 
guides set ——— apart to permit the angulation 
of the connecting-rod. ‘The fly-wheel pulley is set on 
the centre of the intermediate shaft, and the governor 
is wrought from this shaft by means of two bolts and 
bevels. These engines are high pressure, and are of 
25 horse power each, or fifty together... The slide- 
valve is worked by an eccentric, and the expansion of 
the steam is effected by means of a tappet-plate,.as in 
Farcot’s engines—the position of the tappets, and 
therewith the amount of the expansion, being regulated 
by the governer. 

A. Munnich and Co., of Chemnitz, in Saxony, exhi- 
bit a very well constructed wash-tun with proper 
arms revolving within it, driven by a 4 horse high- 
pressure inverted engine, bolted upon one side of the 
exterior of the vessel. ‘The crosshead of this engine is 
guided by two round rods; and the proper motion is 
given to the arms by means of gearing affixed to the 
bottom of the tun, which gearing also drives two 
centrifugal pumps. The whole of this machinery is very 
well designed and constructed. 

Keller and Banning (No. 6, Class 47) exhibit a small 
steam-hammer guided between cheeks. ‘The stroke 
is short, and the faces of the hammer and anvil are set 
diagonally relatively with the cheeks. This is a fair 
job, but with nothing remarkable in it. 

J, Aders, of Neustadt, Magdeburgh, exhibits two 
evaporating boilers, with copper condensing apparatus, 
for refining sugar iz vacuo. ‘The engine which works 
the vacuum pump is supposed to be a high-pressure one, 
and the steam proceeding from it is intended to pass 
through brass pipes about 2in. diameter set in a 
cylindrical boiler about 6 ft. diameter and 6 ft. long, 
furnished with glass sight-holes, as is usual in vacnum- 
pans for boiling sugar, with the view of observing how 
the process goes on. The tubes reach about as high in 
the barrel of this boiler as they do in acommon boiler ; 
and in this boiler the saccharine liquor requiring to be 
evaporated is in the first instance placed. So long as the 
liquid is thin and but little concentrated, there is not 
much danger of injuring the sugar by carbonisation ; and 
the full heat of the steam proceeding to the engine 
may consequently be applied with impunity by being 
passed through pipes traversing the liquor. The 
steam, in the proportion in which it boils off the liquor, 
is itself condensed; and the resulting water is con- 
ducted away to a pump for feeding the boiler. The 
steam, however, proceeding from the liquor, instead of 
being either sent into the atmosphere or at once con- 
densed by a jet of cold water, as it is in condensing 
engines and in the sugar-pans usual in this country, 
is conducted through the tubes of a second boiler, pre- 
cisely similar to the first ; and this steam, which is was 
hot than that which proceeds direct from the engine, 
is employed to boil off a more concentrated solution. 
A ootlid vacuum is maintained in the first boiler, and 
as perfect a vacuum as it is possible to get is main- 
tained in the second. ‘The thin liquor, which may be 
boiled with impunity by means of hot stears, is first 





acted upon; and when it has peen evaporated sufli- 
ciently in the first boiler, it is transferred to the second, 
where the boiling is completed with cooler steam and 
a better vacuum. Nor is there any difficulty in effect- 
ing the transfer of the liquor from one vessel to the 
other, since, as the vacuum is better in the second 
vessel, all that has to be done is to open a cock situated 
in a connecting pipe, when the liquor flows at once 
from the first vessel to the second. By this arrange- 
ment, moreover, any spirit which the sugar may con- 
tain, instead of passing away in the swan-neck, as it 
does in common sugar-pans, is collected in the tubes 
of the second boiler, which is, in fact, a surface-con- 
denser for the steam generated in the first. If, more- 
over, there should be any boiling over of the sugar, the 
ebullient saccharine will be caught and retained. 
This contrivance has been largely introduced in dif- 
ferent parts of the world, and ought to supersede the 
old vacuum pan of Howard, still so generally employed 
in England, as it effects the boiling with the minimum 
of fuel, the minimum of carbonisation, and the mini- 
mum of waste. 

M. Webers, of Berlin, exhibits a small upright 
boiler with inverted cylinder affixed to it, working 
downward. This boiler is fitted with Field tubes, 
and there is a smoke-casing surrounding it conducting 
into a cast-iron bed-plate from which the chimney 
ascends. ‘This engine is a very creditable job. 

Near this engine Eugene Langen, of Cologne, ex- 
hibits two different kinds of furnaces, one a step grate 
for enabling coal to be burnt without smoke, and the 
other a furnace for reburning or reviving animal 
charcoal by an automatic arrangement. In the step 
grate there are three tiers of furnace bars, the lowest 
extending the whole length of the furnace, the second 
lowest about two-thirds of the length of the furnace, 
and the highest about one-third the length of the 
furnace. ‘The shortest tier is set about 9 or 10 inches 
higher than the second shortest, and it again the 
same height above the longest; and the portions of 
bars falling below another tier of bars are made with- 
out air spaces, so as virtually to convert those portions 
into dead plates. The line surface of the fire extends 
from the top tier to the bottom tier in a slanting line, 
and the raw coal is virtually fed in under the incan- 
descent coal, by which arrangement the gases are 
burned after they have been distilled, as they enter 
the furnace with air uncontaminated with the préducts 
of the combustion of the carbonaceous parts of the 
fuel. This arrangement is in its effect tantamount to 
the hopper arrangement of Mr. Watt, subsequently 
exchanged for the dead plate. But, instead of one 
dead plate, there are three, and an adequate supply of 
coked coal for feeding the furnace is thus more easily 
kept up. It is obvious that in such an arrangement 
the declivity of the bars should be such as to cause 
the coal to advance by gravity as the portions lower 
down on the grate are burned. And although in 
coking coal some aid will be necessary to propel the 





coal into the furnace, from the liability of such coal to | 
stick upon the sides of the passage, it will be proper to | 
make the declivitysuch as, so far as is possible, to cniahe 
such necessity of interference. We believe that it 
will be hereafter found more profitable to burn in fur- 
naces coal from which the most bituminous parts have 
already been extracted for the production of gas; and 
the use of such fuel will obviate the chief incon- 
veniences to which coking coal is now subject. We 
further believe that gas furnaces, lbs. ia those 
used in metallurgic processes, may, in many cases, be 
introduced with advantage into steam boilers, but 
under such arrangements as will obviate any risk of 
the explosion of the gas. 

Langen’s furnace, for reviving or reburning animal, 
charcoal, consists of a number of short square pipes or 
retorts arranged vertically in a furnace; and the char- 
coal is fed in at the top of these retorts, and is let out 
at the bottom through perforations in a cast-iron plate 
sliding horizontally across the lower ends of the vertical 
pipes. It will be prveces,| in such an arrangement to 
precipitate the hot charcoal into water to quench it be- 
fore it comes into contact with the air, as otherwise all 
the carbonaceous parts of the burnt bones will be 
burnt out, leaving only the earthy phosphates which 
have no power of themselves to whiten sugar; 
and, in fact, it is well known that animal charcoal 
after having been re-burned a certain number of times 
loses its power to bleach syrups from the gradual loss 
of the uae it contains, and which seems to act by 
partly reducing the phosphates. These recover them- 
selves by absorbing oxygen from the liquid, leaving 
nascent hydrogen free, which there is no difficulty in 
supposing may form a colourless compound with the 
free carbon existing in a finely divided state in the 
syrup, and which gives it its dark colour. 
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Haswell’s patent hydraulic forge hammer stands in 
the French catalogue as No. 17, Class 53. There can 
be no doubt that the principle of a hydraulic steam- 
squeezer is a a sounder one than that of 
the ordin forge hammer, which partakes more 
or less of the nature of a rojectile; and in 
ordinary steam hammers, especially if formed with a 
long stroke, one of the main conditions necessary for 
the extrusion of slag from the heart of a large mass— 
time—is not by any means fulfilled. The main force 
of such a hammer is expended upon the surface, insteaa 
of being transmitted to the heart; and the tendency 
is rather to skin over bad places than to effect a 
radical cure by the first intention. Under these cir- 
cumstances there can be no doubt that hydraulic 
hammers or squeezers will come in; but we have no 
difficulty in predicting that these hammers will not be 
constructed after the pattern which Mr. Haswell has 
here submitted to public examination. A more 
straggling or unmechanical combination we never saw. 
There is first a horizontal cylinder without crank or 
fly-wheel, but with the piston-rod protruding through 
each end; and these protruding rods form the rams of 
forcing pumps. ‘The slide-valve of the engine is 
worked, not immediately, but ixtermediately, by a 
tappet, deriving its motion from the piston-rod, this 
tappet moving the valve of a small auxiliary engine, 
the piston of which has for its function to move the 
valve of the main engine. The hammer is set some dis- 
tance off, and the water is conducted to it from the di- 
vergent pumps by diagonal wrought-iron pipes. The 
hammer itself is not a very elegant implement. In such a 
machine the existence of a hammer is immaterial, or 
rather is prejudicial ; and it would be better to trust 
for the effect to the hydraulic pressure alone. A good 
hydraulic squeezer or kneader is a desideratum ; 
and such an instrument, if neatly designed and well 
constructed, would quickly supersede all the steam- 
hammers a‘ present in use. 

Facing the Rue de Prusse, Sommermeyer and Co., of 
Magdeburg, exhibit a number of externally well finished 
iron safes of large size, some of them with ornamental 
figures etched upon the bright metal. On the opposite 
side of the same street there is an excellent portable 
engine of 8 horse power, from the machine and iron 
works of Darmstadt. The pump is worked by an 
eccentric, and the engine is free from rattletraps, and 
manifests the supervision of a skilful mechanic. There 
is also a small engine with upright boiler by Schmaltz 
Brothers, of Offenbach-upon-the-Maine, which is a 
very creditable —— The boiler is formed with 
an external and internal shell, the water being con- 
tained in the annulus between the two, and also cover- 
ing the internal shell, and pipes containing water cross 
the internal shell in various directions. The smoke is 
conducted from the top of the internal shell downward 
through curved pipes carried through the annulus, and 
debouching in a cast-iron base or box, upon which the 
boiler is set, and to which the engine is attached. The 
cylinder is bolted horizontally to this box, and works 
a horizontal shaft supported by another side of the 
The workmanship is of a very high order, and 
the details are well arranged. The same makers also 
exhibit a number of wood-working machines of good 
design and execution. 

In this part of the building there is a horizontal 
engine, by Farcot, with toothed fly-wheel, working two 
of Perrigault’s fans for ventilating the building, and 
also working various machines. The general arrange- 
ment of the engine is the same as has been already d 
scribed in the notices of some of Messrs. Farcot’s other 
engines, and the expansion valve is, as usual with 
them, of the tappet kind, and makes an audible noise 
in working. The workmanship of this engine is un- 
exceptionable, and it is devoid of complication beyond 
what has been already indicated. * 








THE PARIS EXHIBITION. 
A Firra Wak THROUGH THE ANNEXES. 

We now come to the region of brick machines, 
grinding machines, and sawing and planing machines 
for timber. David and Co., 79, Rue d’Orléans, Havre, 
show a brick-moulding machine, consisting of a rotat- 
ing table with moulds, into which the earth is filled as 
the table turns, and each mould in its turn comes 
under the action of a square piston or stamper, which 
compresses the clay to the necessary degree, and a 
bottom within the mould is then lifted from below, 
which takes the brick out of the mould, when it is 
carried away to be burned. With earth taken from a 
ditch in its natural state of humidity, this machine, it 
is stated, can produce fourteen or fifteen hundred 
bricks per hour, and stack them at a distance of over 
150 yards with the labour of eleven persons—one a 
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workman to superintend the machine, and the rest boys. 
The pressure exerted in moulding, it is stated, should 
be according to the nature of the earth used. When 
it is unctuous and damp, the pressure will not require 
to be considerable. hen it is dry and incoherent, 
the pressure will require to be greater. Thus ten 
kilogrammes per centimetre of surface will be a pres- 
sure proper for some earths, but too great or too small 
for others. This machine, it is stated, will produce 
bricks of from 54 to 70 millimetres in thickness. An 
engine of 4 horse power will be sufficient to drive it, 
and the labour required to utilise its performance may 
be labour quite unskilled in the work of brick-fields. 
Francois Durand, of 115, Rue de la Pompe, Paris,also 
exhibits a machine for stamping bricks out of dry earth 
or clay. The earth is put into an inverted pyramidal 
hopper, along the bottom of which a square piston 
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resses the earth into a mould at the end, and the 

ricks, as moulded, are delivered on to a transverse 
belt, which carries them away sideways to a sufficient 
distance. This machine, it is stated, also makes 1500, 
bricks per hour. 

Boulet Brothers, of 74, Rue d’Allemagne, Paris, ex- 
hibit a tile-stamping machine, in which the pressure is 
given by an eccentric, as in a punching-press acting 
upon a die or mould. Also a machine for making 
hollow brick, in which two plungers, fed from two 
hoppers, force a bar of clay out at each end, these bars 
being cut in half by intervening plates of iron before 
the clay issues from the machine, so as to render the 
thickness suitable for a brick ; also with proper fixed 
mandrils to’make the bricks hollow, the stream of 
clay being formed with longitudinal channels in it by 
these mandrels. The clay riband is cut into the 
lengths proper for bricks by bringing down over it a 
frame with proper cutting wires. 

These brick machines, and also a grinding mill for 
plaster of paris, cement, or other similar materials, 
are driven by a good portable engine, by A. De Coster, 
of Paris. The expansion valve is moved by an eccen- 
tric, and is adjusted by a hand-wheel. The grinding 
machine consists of a great disc of cast iron, rotated 
in a cast-iron trough by a radial arm connected with 
a rotating central spindle, and an opposite arm carries 
a sheet-iron wheel formed with scoops around its rim, 
which constantly dip into the materials being ground, 
and deliver them in the manner of a Persian wheel at 
the centre on to a conical sieve or grating of wire 
gauze, which covers a well or pit in the centre of the 
mill, If the material is fine enough to pass through 
the sieve, it is ground sufficiently ; but if not, it falls 
back into the annular trough to be again ground. 

Ferdinand H. Junnot, of Triel (Seine et Oise), ex- 
hibits two classes of grinding mills similar to the fore- 
going, one of which is shown in Figs. 1 and 2; and the 
other in Fig. 3. These mills are shown with yokes 
suitable for being drawn by horses, by which they may 
also be driven. But in the Exhibition the rollers are 


central spindle driven by steam. In the first of these 
machines the floor of the annulus on which the great 
edge runner presses is formed of bars placed at such 
a small distance apart as to constitute the bottom into 
an annular screen, so that while the fine portions pass 
through, the coarser are retained for further grinding. 
A chain of buckets dips into the central pit or re- 
ceptacle, by which the materials already ground may 
be ground over and over again, if desired, and these 
buckets are rotated by a‘pinion on the radial arm, 
which works into a central stationary wheel. In the 
variety shown in Fig. 3 a chain of buckets dips into 
the annular trough, and percipitates the material on to 
a central conical sieve as in the arrangement previously 
described. 

Varrall, Elwell, and Poulot have a vertical boiler 








in all cases rotated by a radial arm proceeding from a 


with inverted cylinder working a shaft below, carrying 


Paris, exhibits a rather rough frame-saw with six saws 
in it. The frame is worked by cranks in an overhead 
shaft, driven by a fast and loose pulley, side rods being 
connected with cranks to move up and down frame. 
The log is fed on by grooved wheels which gripe its 
sides, these wheels being gradually rotated by ratchets, 

Durenne, of Paris, has a large semi-portable hori- 
zontal engine and boiler, driving some of the brick- 
making and wood-cutting machines. There are two 

uides in the plane of piston-rod, and connecting-rod 
is forked. Governor driven by a belt and two bevels, 
and there are two fly-wheel pulleys. The feed-pump 
is worked from a prolongation of the crosshead, and 
the valve is soo by a common link motion. This 
engine is a fair but not a first-rate job. 

Schmerber Brothers, of Mulhouse, exhibit a pair of 
crushing rollers for clay, and a pug machine, out of 





which the clay is forced in 
a continuous riband, which 
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twO wrought-iron pulleys for driving a band saw, 
Wich is fitted with a strong transverse table for carry- 
1€Avy logs of timber. This engine drives also two 
“un'versal-joiner machines by Victor Freret, of Féchamp, 
and 19, Rue Duperré, Paris. 

L. Rochette de Lempedes exhibits a small circular 
suw, a small band saw, and a small bow saw with 
wooden framing ; and L. Baudat, 23, Rue de Charonne, 





is cut by cross wires into 
proper engths for bricks. 
They -also exhibit a tile- 
stamping machine, in which 
a succession of dies are 
fixed upon a_ polygonal 
roller, each face of which 
comes in succession below 
a vertical stamping-press 
worked like a great punch- 
ing-machine. 

Georges Cuzenave and 
Co., of 7, Rue St. Victor, 
Paris, exhioit two brick- 
making machines, one con- 
sisting of a roller re- 
volving in a case into 
which the clay is fed, and 
leaves are pressed out of 
the roller by an eccentric 
to divide the clay into equal 
parts. The other machine 
rolls the clay into a long 
riband, which is finally cut 

: into lengths by wires pass- 

ing through the opposite 

= arms of two spoke-wheels 

2 rotating on a common axis 

extendingacross theriband. 

In this annexe there is also 

i aportable engine by Calla, 

ns of Paris, which is a good 

plat job, and a rotatory engine by Molard, of Lune- 

ville, placed on the top of a cylindrical horizontal 

boiler, with shaft passing through the chimney, to 

which shaft a dynamometer is applied. This engine 
appears to be a disc engine, and is coarsely made. 








Tae Heat at PortsmoutH.—The heat at the entrance to 
Portsmouth dockyard on Tuesday last was 103 degrees in the 
shade and 120 degrees in the sun. 
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ELECTRICITY AT THE PARIS 
EXHIBITION. 


, Pneumatic Tubes.— Although not strictly comprised 
jn the same category as those articles generally de- 
scribed under this heading, still, as accessory to the 
telegraphic service of large cities, and worked partially 
by electricity, pneumatic tubes deserve notice here as 
a sequel to underground telegraphs. It was soon 
found in the City of London, where offices clustered 
around the great marts of commerce and haunts of 
business men within a limited area, like the Corn, 
Royal, and Stock Exchanges, that without an imniense 
number of wires and apparatus, and a very large staff 
of clerks, no advantage was gained by sending mes- 
sages by wire for such very short distances. Indeed, 
it was found more practical to forward messages by 
foot-messengers between such places as Cornhill and 
the great central office in Lothbury, than to send them 
by wire. However, as this was likely to attract 
notice and destroy the efficiency and use of the branch 
office, it was found necessary to devise some means of 
conveying a great number of messages expeditiously 
and safely between two places without the necessity 
of employing many wires or many clerks. Mr. Latimer 
Clark solved this problem in 1852 by proposing the 


Mignon et Rouart, the clever adapters of this system 
in Paris, use wrought-iron pipes of nearly the same 
diameter, but of great hath, glazed in the interior, 
and connected by union joints rendered air-tight by 
caoutchouc. Their carriers are either of metal or 
leather, with a fair allowance of windage, and fitted 
with air-tight collars; we use gutta-percha carriers in 
London. ‘They are made short, so as to take the 
sharp curves which are necessary in going round the 
corners of streets. The pipes are buried beneath the 
surface, or carried in the subways, like the ordinary 
gas or water pipes. 

The objection to the system in use in London is 
that it is only applicable to a great central station and 
its outlying branch establishments ; for it is only in 
large buildings where the great cylinders and their 
attendant steam-engine can be stowed away and 
worked. The small branch stations cannot communi- 
eate with each other. Now, Messrs. Mignon and 
Rouart have very ingeniously avoided this, by makin 
use of a barometer of water to produce a vacuum, oa 
the pressure of the water-pipes of the city to produce 
compression. The latter is, however, only in practical 
use at present. Its principle is this: At each station 
there is a cylinder, whose volume is double that of the 
pneumatic tube communicating to the next station, 











this. 


Jones’s fortune may be rushing under their toes while 
they are shaking hands on the kerbstone. It isn’t 
the docile lightning or the subtle fluid that does it, 
but the plain material message itself enclosed in a 
little gutta-percha carrier, and whisked along faster 
than the fastest express train through the smoothest, 
brightest, and cleanest of lead tubes. For fourteen 
years has this pipe been doing its duty between the 
central station a the Stock Exchange. Moreover, the 
offices of the Electric Company, in Telegraph-street, 
are fitted up with this contrivance, and messages are 
whisked with a puff and a flop from room to room. 
A bell rings, a valve is turned, and instantly pops out, 
as from an air-gun, the message itself. 

Messrs. Siemens and Halske exhibit drawings of a 
similar contrivance employed by them in Berlin, but 
possessing no especial novelty nor any particular me- 
chanical improvement over that in use in London. 
The air exhausted from one cylinder is forced into 
the other, and goa a little economy is effected by 

However, we had not the same opportunity of 
examining this system which we had of Rouart’s which 
is to be seen in actual operation, and is well worth 
visiting. 

As an accessory to the telegraph service of large 





towns, the pneumatic tube is invaluable. It is used 
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establishment of a pneumatic tube, of small diameter, 
which would carry, in a closed vessel or carrier, any 
number of despatches, which could be drawn in one 
direction by a vacuum and propelled in the opposite 
direction by air-pressure. Such a tube was fixed be- 
tween the Electric Company’s central station, Loth- 
bury, and the Stock Exchange, in 1853, worked, how- 
ever, only by a vacuum, which was produced in a 
large cylinder by a small steam-engine of 14 horse 
power. A vacuum only was used, because the mes- 
sages were only required to be transmitted in one di- 
rection. The system was subsequently extended to 
Cornhill, Mincing-lane, &c., and received great de- 
velopment. Pressure has been introduced into the 
other extensions, because messages were required to be 
sent in each direction. It has worked most admirably, 
and the success of Mr. Clark’s system has produced 
successful copyists in Berlin and Paris. Nothing is 
exhibited of this system of Clark’s in Paris, and we 
only mention it because our German and French 
friends affect an entire ignorance of the exist- 
ence of such a thing in England. We do not wonder 
at it, because not only is it not exhibited, but we 
have no recollection of ever seeing any published or 
illustrated description of its principle and details in 
any journal or book. ; 
The advantages of this system have been readily 
appreciated and very fully carried out in Paris. Mr. 
Latimer Clark adopted lead tubes 1} in. diameter, pro- 
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tected by externally split wrought-iron pipes. Messrs. 
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Communication between the cylinder and the tube 
is closed. The water is admitted into the cylinder 
until it is half filled. It is clear that the air is com- 
pressed into one-half its volume, and thus pressure is 
produced sufficient to drive the carrier with great 
speed to the other end of the tube. 


The attached sketch gives a general idea of the | 


working parts. A is the cylinder, into which the water 
is admitted by the cock, i, and F is the exit pipe by 
which the water is withdrawn; 4 4 is the pneumatic 
tube shown with a carrier inside it; ¢¢ are valves 
for forwarding and receiving the carriers; d is a 
valve for admitting air when emptying the cylinder. 
B is a mercurial gauge to register the pressure, and C 
a glass gauge to register the height of water. 

It is calculated that each carrier will carry 40 mes- 
sages, and that 12 carriers can be sent together, bear- 
ing 480 despatches, and that 12 trains can be sent 
per hour, and that the running of each train costs 
about 28 centimes, or an economy of 40 per cent. 
upon carriage by cab. The system is estabiished be- 
tween the Bourse and the Grand Hotel, and between 
the Grand Hotel and the Rue Boissy d’Anglais, and 
between several other places, including the Hétels du 
Louvre and des Pastes, the average distance between 
the stations being about 1 kilometre. The departure and 
arrival of the carriers is announced by electric bells. 
How little do our friends of the Stock Exchange know 
of what is passing under their feet as they pass from 
Angel-court to ‘Throgmorton-street. Brown’s ruin or 
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by the Electric Company in Manchester, Liverpool, and 
Glasgow, as wellas in London. Our administration in 
Paris should have filled one of their windows with a 
painted curtain, illustrative of the fact that the pneu- 
matic tube was born in England. The idea of such a 
thing is very old, but it was first practically carried 
out by the Electric Telegraph Company in England. 
It deserves to be published, for it is a very beautiful 
contrivance, and Rouart’s employment of the water 
pressure of town pipes will probably lead to its further 
adoption. 

By the way, it should be mentioned that our com- 
mission in Paris have filled up the windows above the 
wall space allotted to this country with painted blinds 
emblematic and descriptive of the various eras or epochs 
of improvements initiated in England. Thus they 
have in one window a very well drawn representation 
of Ronalds’s telegraph, with the following inscription : 

“TpLEGRAPHY —an instrument for transmitting 
through eight miles of wire signals by tension-electricity 
invented by Mr. F. Ronalds, formerly of Hammersmith, 
1816.” 

And in the adjoining window : 

“TELEGRAPHY—an apparatus for transmitting signals 
by galvanic electricity, vented by Cooke and Wheat- 
stone, in 1837,” subtended by an illustration of a single- 
stroke bell—the bell that is now so much used for 
signalling on railways. 

The English commission appear to have done every- 
thing in their power to assist exhibitors, and to render 
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their own country conspicuous in this world’s fair. 
But they have not been seconded by the country at 
large, and England, certainly, is not in the first rank 
on this eeeasion. No one can question the propriety 
of selecting Cooke and Wheatstone to fill up one niche, 
but why they should have selected their bell in_ pre- 
ference to their needle-telegraph it is difficult to divine. 
The selection of Ronald’s, though gratifying to his 
friends, is more questionable ; because there are many 
foreign savans, Lesage, Lomond, Cavallo, Sémmering, 
who, long anterior to Ronalds, suggested equally prac- 
ticable or rather impracticable telegraphs. However, 
there he is, and none who have read his wonderful 
pamphlet will regret seeing him associated with Cooke 
and Wheatstone, Stephenson and Arkwright, Syming- 
ton and Watt, e¢ hoc genus omue, the grand forerunners 
of England’s greatness in science and mechanics. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

A Projected new Mineral Railway Scheme.—J ust outside 
the mineral district, which acquired its fame on account of 
the wonderful deposit of blackband ironstone discovered in it 
by Mushet, some thirty or thirty-five years ago, and which 
has yielded such immense fortunes to the principal Scottish 
ironmasters, there lies another district, chiefly in the parish 
of New Monkland, which has also great mineral wealth 
stored up in it, but is comparatively valueless owing to the 
want of railway accommodation. The landowners and 
mineral lessees, who are interested in the development of 
this underground wealth, are moving towards an improve- 
ment of this state of affairs. They have already held two 
meetings in Glasgow on the subject, and are again to meet 
on the 19th instant to receive a report from the North 
British Railway Company regarding their willingness to 
form and work the proposed line Mr. Deas, the engineer 
for the North British Railway, has surveyed the district, 
and finds that there would be no difficulties to’ contend 
with of an engineering character. The projected line 
would pass from Kipps to Glentore, through Cromlet, 
Braidenhill, Whitehill, Dryflat, Nettlehole, Riggend, 
Rochsoles, Little and Meikle Drumgray, Blacktongue, 
Greengares, and Loanhead, An approximate estimate of the 
coal that would be raised from these properties has been 
made, and shows about 7,000,000 tons ; and it is said that 
from 150,000 to 200,000 tons per annum is a very moderate 
estimate of the yielding power. Besides the coal, the 
district yields mussel-band and slaty-band ironstone, 
valuable oil-shale, gas-coal, fire-clay, Gc. With an es- 
timated cost of 20,000/. for the construction of the line, it 
seems that the North British would do well to take advan- 
tage of the proposal now made, the very lowest estimate of 
annual return being 75001, although there might be a gross 
revenue of 15001 No fewer than five oilworks, now in full 
working order, would be put in possession of railway ac- 
commodation. 

The Future of Dumbarton.—This ancient town, situated on 
the Leven, the river which forms the outlet of Loch Lomond 
into the Clyde, bids fair to take no mean place in the future 
as a Clyde shipbuilding port. Owing to the enterprise of the 
various members of the Denny family, whose fame as en- 
gineers and shipbuilders is well known, the town and port 
of Dumbarton have for some years held a prominent posi- 
tion in our local annals, and they promise to do more, They 
have ample railway accommodation, and it is intended now 
to expend a moderate outlay on the harbour, and make it 
one of the most convenient shipbuilding ports in Scotland. 
A new dredging-machine has been obtained by the Harbour 
Committee of the Town Council, and is at present at work 
in the bed of the Leven, from which 1200 tons of material 
ean be lifted daily at a cost of 3d. per ton. Mr. Peter 
Denny takes,the soil lifted by the dredger, and employs it 
in raising the ground of his new shipbuilding yard. It is 
calculated that some 200,000 cubic yards of materials will 
be thus removed from the river-bed in five months, Amongst 
the new steam-ships built, or in course of building, at Dum- 
barton, we may mention the Bangalore, a screw of 2300 
tons measurement, and 500 horse power, built by Messrs, 
Denny Brothers, and the Sumatra, a sister steamer. The 
former is at present in the Gareloch, being finished, and 
taking in her coals, and will sail for Southampton in the 
course of a few days; the latter is still on the stocks, but is 
rapidly approaching completion. Both of these fine steam- 
ships are the property of the Peninsular and Oriental Steam 
Navigation Company. 

Clyde Yachts and Yachting.—The Clyde ports have 
gained an enviable distinction in the building of graceful 
and almost fairy-like and swift-sailing pleasure-yachts, as 
well as in the building of vessels designec for the sterner 
purposes of business. A steam-yacht recently launched from 
the building-yard of Messrs. Tod and Macgregor, for the Earl 
of Cardigan, K.C.B., of the Royal Yacht Squadron, and 
named the Sea Horse, passed down the river a few days 
ago to Gareloch to have her compasses adjusted. She is re- 
garded as having a beautiful and graceful model, while as 
to her internal fittings and furnishings, they have elegance 
and comfort such as should satisfy the most refined taste. 
She is fitted with direct-acting engines of 60 nominal horse 
power, and has a capacity of 300 tons, B.M. The Sea 
Horse attained a speed of 12 knots an hour, but she is ex- 


pected to steam faster than that under favourable circum- 
stances. Messrs. Robert Steele and Co., of Greenock, 
only a few days ago launched another beautiful yacht, the 
Nyanza, a schooner-rigged vessel, for another English 
noblemen, the Earl of Wilton, Commodore of the Royal 
Yacht Squadron. Messrs. Tod and Macgregor are also 
the builders of the following steam-yachts; the Valetta, 
for the Hon. G. F. Boyle; the Ceres, 300 tons, for Captain 
Blakely; the Albion, 155 tons, for Lord Fitzgerald; 
the Ibis, 298 tons; and two paddle-yachts of 450 tons, 
for the Viceroy of Egypt. 

The fleets of the Clyde Yacht Club and the Royal 
Northern Yacht Club have just been inaugurating the 
season by cruises in which some excellent sailing was 
noticed. There are some folks carping at the employment 
of English crews by local vachtsmen, and even at the use 
of English sails, although (it is said) sails can be made on 
the Clyde second to none in the world. 

State of Trade in Coatbridge-—The malleable iron trade 
in the Coatbridge district is still flat; there is nothing to 
mention of a cheering nature. The reduction of 5 per 
cent. on the wages of the workmen threatened some time 
ago has now taken effect, and the workmen have nearly 
all yielded to fate. Fourteen furnaces at Dundyvan, 
which have been out for a considerable time, are to be 
relit for work immediately ; and at Gartcosh the malle- 
able iron works, now in the hands of a new firm, are also 
to be set a-going on an early day. The manufacture of tin- 
plates has been going on in Coatbridge very briskly for 
three or four years, and this is the only instance of the 
manufacture in Scotland. Like the other malleable iron 
workers, the employés at the tinplate’ works were warned 
regarding the reduction of wages. Most of them, rather 
than accept the reduction, have returned to England, and it is 
rumoured that their places are to be filled witn Welshmen. 

Additional Water-supply for Greenock: Inauguration of 

the New Works on the Gryfe.—Greenock is notably one 
of the wettest towns in this part of Scotland, but it is not sa- 
tisfied with its present water-supply. During the last session 
of Parliament, powers were granted, after much opposition, 
for obtaining an additional supply from the Gryfe, by way 
of supplement to that carried into the town from the Shaws 
Waterworks. The commencement of the new works was 
inaugurated on the hills on Saturday last—a_ regular 
Greenock day—by Provost Grieve, and a large number of 
gentlemen who are well disposed towards the scheme. Mr. 
Forman, the engineer for the works, stated on the occasion 
that the reservoirs, tunnels, and filters have been taken in 
hand by responsible and first-class contractors for 67,000Z., 
of which nearly 10,000/. will be required for the filters. There 
will be two reservoirs with an aggregate capacity of over 
1,200,000,000 gallons, and a tunnel about one and a half 
miles long. The extent of the filtering power is to be ten 
times that of the filters at Prospect-hill. Provost Grieve 
said that when the Gryfe supply is available for the people 
and manufacturers of Greenock there will be enough of 
water to supply all the wants of the next twenty or thirty 
years. Ilenceforth, then, Greenock will not only have a 
good supply of water in her docks for the ships in which 
her commerce is conducted, but also one for the sugar 
manufacture on which she is so much dependent. Very 
few towns are so largely dependent on an abundance of 
good water as is Greenock. 


Dutca Twrx-screw Turret VesseL.—The Prins Hendrik, 
which has just been completed by Messrs. Laird Brothers, of 
Birkenhead, four the Dutch Government, is, we believe, the 
largest twin-screw iron-clad yet built. ‘The Prins Hendrik der 
Nederlanden is a vessel of 2100 tons, and 400 horse power, de- 
signed to have a draught of water, when ali complete, of 18 ft. 
mean, and a speed of about 12 knots, and carrying two turrets. 
The dimensions are about 240 ft. extreme length, 44 ft. breadth, 
ind 28 ft. deep at side. The armour-plating is 44 in. thick, and 
rests on a teak backing 10 in. thick, which in turn rests on the 
skin plating and framing of the ship. The turrets are cylindri- 
cal, covered with armour-plating 54 in. thick, and are each fitted 
with wrought-iron slides and carriages for two 12$-ton muzzle- 
loading 300-pounder guns, on the system of Captain Cowper P. 
Coles, R.N. They are fitted with the most recent improve- 
ments in the way of turning gear, shot-lifting winches, &c., an 
the top is formed of strong beams, and plated Lin. thick. ‘The 
rig is that of a bark, the fore and main masts being fitted with 
tripods on Captain Coles’s patent, to give greater range of train- 
ing to the guns in the turrets, ‘There are two separate pairs of 
engines, each of 260 horse power nominal, intended to work up 
to 2400, having cylinders 56 in. diameter and 2 ft. 3 in. stroke, 
driving two gun-metal Griffiths screws, each 14 ft. Gin. diameter. 
At a trial trip a mean speed of 12.09 miles was obtained. In 
testing the steering qualities, the following results were arrived 
at: With both engines ahead full speed and helm hard over, the 
half circle in 2m. 29s., and full in 2m. 43s.; revolutions, about 
75. With one engine stopped and helm hard over, the half 
circle in 2m, 8}s.,and the full in 4m. 39s.; revolutions, about 
75. With one engine “ full speed ahead” and the other * full 
speed astern,” half circle in 2m. 4}s., and the fall in 4m. 344s. 
With engines as above and helm amidships, the half circle in 
2m. 33s., and the full in 5m. 26s.; revolutions, about 60. 

Sream PLouGus.—Since the publication of the Royal Agri- 
cultural Society's report upon steam cultivation in England, a 
rapid influx of orders has poured in upon the makers of steam 
ploughs. ‘The Leeds Steam Plough Works are busy with 1000 
hands; the Britannia’ Works at Bedford are sending out many 
new sets of tackle, and makers in other places are doing their 
share in the suddenly increasing trade. Regrets, however, have 
been expressed by farmers that they are unable to procure the 
official report in a cheap form. , 








NOTES FROM INDIA. 

Tue extension of the East India Railway from Allaha- 
bad to Jubbulpore was opened on the 2nd May. The only 
gap that now remains in railway communication between 
Bombay and Calcutta is between Khundwah and Jubbul- 
pore, and every exertion is being made by the engineers 
of the Great Indian Peninsula Railway speedily to com- 
plete this section. The extension from Khundwah to 
Hurdah is nearly ready for traffic, and with other portions 
the contractors are also making rapid progress. It is ex- 
pected that in May, 1868, a junction will have been 
effected with the East India Railway at Jubbulpore, with 
the exception of perhaps a slight break at Sukkur, which 
woulil be temporarily supplied by a tramway. 

Early in April last the first excursion train ran up and 
down the incline on the Ceylon Railway. The rails were, 
by last accounts, laid to within a mile or two of the town 
of Kandy, and probably ere this trains.are running be- 
tween the great sea-port of Ceylon and her mountain 
capital. 

The overbridges question in Bombay has at last been 
settled, and the contract has been let to Messrs. Wells and 
Glover. There are to be three bridges, called respectively 
the Elphinstone, Musjid, and Carnac bridges. The Musjid 
bridge is to be 60 ft. wide, and the others 50 ft. They will 
be carried over the line of the Great Indian Peninsula 
Railway in one span of 52 ft., so as to allow four lines of 
rail to be laid underneath. The estimated cost is between 
seven and eight lacs, and is to be paid by the Great Indian 
Peninsula Railway Company, the Municipality, and the 
Elphinstone Company in equal portions, the Government 
providing whatever land may be required. 

A branch railway was opened between Lucknow and 
Cawnpore, on 23rd April last. 

A lighthouse has been erected on the south-west end of 
Table Island, Cocas group, in the eastern part of the Bay 
of Bengal, at an elevation of 209 ft. above high-water 
mark, and the light has been exhibited since 15th February. 
The lighthouse is in lat. 14° 12’ 30” N., long. 93° 17’ 45” 
E. The building is an iron tower, in the form of a frustrum 
of a cone 91 ft. high, painted in alternate rings of red and 
white, the centre of light being 77 ft. above the base and 
195 ft. above high water. A fixed white dioptric light of 
the first order is exhibited. It can be seen from a ship's 
deck 22 nautical miles in clear weather. 

The Government of India has sanctioned the construc- 
tion in the Government dockyard of a new wooden light- 
vessel for the Mutlah sandheads, to replace the Sangor 
light-ship, which has been reported to be in an irreparable 
state. 

At the half-yearly meeting of the Port Canning Land Recla- 
mation and Dock Company, held at Calcutta, on 10th April 
last, a dividend was declared at therate of 15 rupees per share. 
A’call of 100 rupees per share will haye to be made in July 
next, which, with a further call early next year of 100 rupees, 
will, it is expected, complete all the mercantile or reproduc- 
tive works undertaken, and place the company in a position 
to invite a large trade to the Mutlah. Already several 
steam navigation companies have shown a preference for 
Port Canning over Calcutta. The British India Steam 
Navigation Company are again running their steamers to 
Chittagong from Port Canning, and it is said that the 
French Messageries Impériales have purchased ground from 
the company, with the intention of hereafter running their 
steamers from that port. 

The Madras Government have sanctioned leave for six 
months to Captain Tulloch, R.E,, to proceed to Europe, in 
order to study and inspect various modes of removing 
sewage in successful operation throughout the large towns 
of England and other countries, and its utilisation by appli- 
cation to the fertilisation of land, with a view to his 
making the information thus acquired of use in connexion 
with the projected works for the drainage of Madras. 

A valuable discovery of coal has been made near 
Chandah, in the central provinces. Mr. Blandford, of the 
Geological Survey, who visited the spot, found a seam of 
excellent coal 8 ft. thick. The coal beds are within four or 
five miles of the bridged and metalled road which connects 
Chandah with the Great Indian Peninsula Railway station 
of Sindhee. ‘The distance from Chandah to Sindhee is less 
than sixty-five miles. A tramway from Wurdah station 
to Chandah would pass through the cotton mart of Hin- 
ghinghat ; its gradients would be easy, the only streams of 
any magnitude it would have to cross would be the Wunna, 
at Hinghinghat, the Pothar, at or near Nagree, and 
the Graee, close to Chandah. Considering the enor- 
mous price the Great Indian Peninsula Railway Company 
have to pay for the coal burnt in their engines at this end 
of their line, it would be well worth their while to make 
this tramway, if the quality of the coal should turn out to 
be really good, and if it be abundant in quantity. 








Tue P. anv O. Company.—How is it that this company 
can now pay no dividend? ‘The accounts are short 36,0001. 
and the coal cost 40,0002 last year more than the year before. 
It is a matter passing the comprehension of many who hear 
that coal can be raised at Labuan, only 700 miles from Singa- 
pore, at a cost of 7s. per ton, that none of it is used in the P. 
and O. fleet. ‘Then there is the Australian coal. The Panama 
and New Zealand steamers are using it with fair results; and 
the manager of the Singapore Gasworks prefers it to English 
coal for gas making, although, of course, the best gas-coal is 
not the best steam-coal. We really ought to have some more 
detinite infurmativn about the Labuan coal. 
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We give, above, diagrams showing the various 
types of bridges referred to in the columns of recent 
numbers of our journal devoted to the thorough 
investigation and ventilation of the important question 
of the most economical form for long-span railway 


bridges. Our articles will not be without fruit, if 
they prove but the means of sparing half-a-dozen 


would-be patentees the trouble and expense of securing 
practically valueless designs. The correspondence on 
the subject shows clearly that the most advantageous 
systems have already either been patented or applied 
in some known design or existing structure. The laws 
of mechanics are unalterable, and it would be as hope- 
less a task for an engineer, amateur or otherwise, to 
attempt the design of an entirely original bridge, which 
should not, be inferior to at least one of the systems 
illustrated in these papers, as it would be to endeavour 
to solve the impracticable problem of perpetual motion. 

We are far Hick imagining, however, that there is 
no field for the display of engineering talent and re- 
source in the design of long-span bridges. Rarely, if 
ever, are important and novel works exact duplicates ; 
indeed, it is an uncommon thing for any work to be 
carried out strictly to the original design. The pro- 
gress of the work usuaily suggests many desirable 
modifications, and a long-span bridge, above all, is an 
instance where the perfect adaptation of the several 
parts to the special circumstances of the case is a vital 
element in the economy of the structure. 

We may take a case in point to illustrate this fact. 
It appears from our correspondence that a Mr. Young 
has patented a modification of Sedley’s bridge. 
Whether this modification is included in the original 
patent or not appears to be a disputed point, not con- 
cerning us, however, since the essential principle of 
both designs is the system of cantilevers and a com- 
paratively light centre girder, with the resulting advan- 
tage of the mass of metal being distributed towards 
the points of support. Now, for a single-span bridge 
there would be an obvious fheoretical advantage in 
hinging the ends of the cantilevers and centre girder, 
as proposed by Mr. Young, with the view of prevent- 
ing the transmission of the unbalanced strain due to 
the shifting position of the rolling load. We are not 
sure, however, that it would not be preferable in 
practice to secure the enhanced rigidity and freedom 
from vibration which would result from the rigid con- 
nexion of the trusses as a whole, at the expense of the 











very small additional amount of metal required to 
effect this, if the junction between the ends of the 
cantilevers and centre girder be made good when the 
bridge is deflected under a load consisting of the entire 
dead and one-half the rolling load. In the instance of 
a viaduct it would be almost imperative so to connect 
the ends of the cantilevers, since, unless the piers were 
of an inconvenient width, the centre of gravity would 
under certain conditions of loading fall outside them, 
and the structure would, consequently, be unstable ; 
and, even if they could be constructed of the required 
width, still the bulk of the weight would be thrown 
alternately on each edge of the pier on the passage of 
a rolling load, and the maximum load on the pier, and 
its necessary strength, would be much greater than in 
the former instance. 

It is very improbable that we have seen the last of 
patents affecting this class of bridge, but we think it 
will be difficult to dislodge Mr. Sedley from the posi- 
tion priority has given him. A two-wheel cab with a 
seat behind for the driver will always be called a 
*Hansom,” and we doubt whether “ cabby ” himself 
would answer to the hail for a “ Palmer,” although 
“Palmer’s patent safety” be painted in letters of gold 
on his cab. For the same reasons we imagine a 
structure composed of two cantilevers and a centre 
girder will, in this country at least, be generally known 
as “ Sedley’s bridge.” 


OurRSELVES.—An eminent German engineer, who deplores 
the lack of good practical engineering journals in his own 
country, proposes to establish a paper in Vienna formed largely 
of translations of the articles in ENGINEERING, aad has applied 
to us for electrotypes of our engravings. We have reason to 
know thata good portion of the matter contained in our articles 
on the Paris Exhibition will be embodied in the official reports 
of the American and Austrian commissioners, and we are, in- 
deed, supplying electrotypes for this purpose. We may say 
that no professional journal is now so largely quoted abroad as 
ENGINEKRING. ‘The leading French, German, and Austrian 
engineering journals, the Indian press, and, in America, the 
Journal of the Franklin Institute, the Scientific American, and 
other publications in that country, copy largely from our 
columns. The attention given in ENGINEEKING to the interests 
of India has gained for it a very large circulation in our distant 
empire, and the names of more than one of the native princes 
are to be found on our subscription lists. In America, too, 
although ENGrvcertne has taken but little note of American 
affairs and has never represented American interests in any way, 
the paper appears to be in great favour, many hundreds of 





AMERICAN STEAM LAUNCH ENGINE. 

We have, at different times, described in this journal the 
steam launch engines constructed for our own navy by Messrs. 
Penn, Maudslay, and Rennie, and it may be interesting to com- 
pare with these the particulars of a screw launch recently com- 
pleted at the Navy Yard, New York, The launch in question 
is 30 ft. long with 10 ft. beam, and is constructed of steel plates 
Lin. thick. At the time of the trial it drew 18in. forward and 
33 in. aft, and had an immersed midship section of 10} square 
feet. The engine has a single overhead cylinder 8in. in dia- 
meter, with 10 in, stroke, and it drives a four-bladed screw, 
30 in. in diameter, 7 in. long, 60in. pitch, and having a pro- 
jected area of about 90 square inches to each blade. The boiler 
is a cylinder 42 in. in diameter and 6 ft. long, having a cylinder 
20 in. in diameter at the lower part, in which isthe grate. The 
products of combustion return to the front end through tubes. 
The boiler has a firegrate area of 6 square feet, a heating sur- 
face of 86 square feet, and contains 8.38 cubic feet of steam 
space. ‘Ihe chimney is 9}in. in diameter and 6 ft. high, and, 
when under weigh, it is found that an abundant supply of 
steam is maintained by the use of an exhaust nozzle Lin, in 
diameter. ‘Ihe boiler of the launch we are describing was 
made of Bessemer steel plates, manufactured by Messrs. Win- 
slow, Griswold, and Holley; but these were rather hard, and 
the boilers for some other launches of a similar class, now being 
constructed, are being made of iron plates 3% in. thick. 

On the trial, the speed attained was fully 8 knots, 3% miles 
being run in 25 minutes against a two-knot current. The 
steam pressure carried was 100 1b. per square inch, and the 
engine made 200 revolutions per minute. The weight of the 
engine and appurtenances is about 839 |b., and that of the 
boiler and mountings 2895 lb.; the total weight of the hull of 
the vessel, engine, &c., complete, being 11,930 Ib. 











Cornisu ForGcinc.—One of the largest iron companies in 
South Wales lately had occasion to order an unusually large 
blowing engine from a Cornish firm, The Cornish engineers 
seldom have occasion to introduce heavy forgings into their 
work, the Cornish pumping-engines having no fly-wheel shafts. 
The blowing engine in question was made with a square shaft, 
measuring 19in. on a side, and weighing 74 tons. The engine 
was duly erected and started, but after some wecks’ work the 
resident engineer, happening to be one day in the engine-house, 
saw a crack open in the shaft, and after a few minutes extend 
several feet, opening about ;sthin. He then shut off the steam, 
thus stopping the blast of several large furnaces. On subse- 
quent inquiry, it was ascertained that the shaft had been heated 
in a hollow tire—there being no heating furnace in Cornwall— 
and that it had been forged under a 25 cwt. single-acting 
hammer, said to be the very largest in the duchy! What do 
our northern engineers think of this? 

Traction ENGines.—The Zimes reporter at the Salisbury 
Show of the Bath and West of England Agricultural Society 
says, parenthetically, of Aveling and Porter's traction engine, 
that it is “the most simple and successful of any yet intro- 
duced.” This fact was patent to engineers five years ago, and 





copies going there weekly. 


we are glad to see it at last recognised in the leading journal. 
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THE PARIS EXHIBITION. 


















































Lecuerr’s boilers, of which a + saan is displayed in the Paris 
Exhibition, are represented in the accompanying Figs. 1 to 6. 
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The tubes are formed of copper, and it is stated that no 
y _ the incrustation forms upon them, but only on the surfaces ex- 
They are substantially a combination of the tubular boiler with | posed to the direct heat of the fire, and these may easily 
the old form of cylindrical boiler, with two longitudinal pipes | be cleaned by taking off the doors at the end. The direc- 
below, iong and widely used in France and other Continental! tion taken by the smoke is shown by the arrows. There are 
countries, and the advantages claimed for the combination are | several other examples of boilers of this construction in ,the 
less risk of explosion, equal facility for repairs, and considerable | Exhibition, and there can be no doubt that the introduction of 
saving in fuel. The pipes beneath the boiler, er the “‘ bouilleurs,” | tubes into the upper boiler is a great improvement. , But it 
as they are called in France, are shown in section at 0 O, and | would be a still greater improvement if the fire were to. be 
these communicate, by the necks, RR, with the tube-chamber, | placed within the boiler, though we are sensible of the objections 
or boiler proper, G, the circulating water proceeding in the | justly raised against cylindrical boilers with contracted furnace- 
directions x y and gz y', as shown by the dotted arrows. | tubes, There are other forms, however, that the apparatu 
The back pair of, necks serve for the return circulation. | may assume, such, for example, as that of the upright boiler.” 
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SUNDERLAND 
Durine the past three years the River Wear Commissioners 
have been making important additions to the dock accommoda- 
tion at Sunderland, some particulars of which we are enabled 


this week to place before our readers. We also give, on the 
opposite page, a plan of the hurbour, together with a perspective 
view of the works as they will appear when completed, this view 
being prepared from a photograph of the fine model of the docks 
at present at the Paris Exhibition. 

In 1859 the docks on the south side of the river Wear, at 
Sunderland, which had up to that time been under the manage- 
ment of a private company, were added to the port under the con- 
trol of the River Wear Commissioners, ty whom the capabilities of 
the existing docks were developed to the utmost extent. But it 
soon became apparent that improved accommodation was neces- 
sary for the rapidly increasing size and increased number of the 
vessels frequenting the port, and it was therefore resolved to 
construct another dock to the south of the present docks, with 
an independent and deeper passage to sea through the south 
harbour, and it is to these works that our present notice, with 
the accompanying engravings, more particularly refers. 

The land upon which these works are being constructed has 
been wholly reclaimed from the sea, which, from the exposed 
character of the coast, the great depth of the new dock below the 
surrounding works, the great head of water constantly stand- 
ing in the existing dock in close proximity to the new works, 
and the exceedingly porous nature of the strata, rendered the 
exclusion of the water and the enclosure of the space a work 
ot considerable difficulty; but by enclosing it in sections, with 
barriers formed of timber piling and planking filled with well 
puddled clay, and protected by heavy limestone blocks, and by 
other precautions, the works have fortunately been carried out 
without, we believe, a single case of breach or injury. 

The site of the whole of the works consists of marly rock, gene- 
rally of a very porous and crumbling nature. The fragments 
and occasionally detached patches of this rock are, however, 
very hard, and the greatest care had to be exercised to prevent 
the water, which percolates abundantly through every part of 
the rock, from penetrating and impoverishing the masonry before 
it had set. How far this has been accomplished the work itself 
will testify. In the case of the entrances hereafter alluded to, 
the whole surface of the rock was first covered with a water- 
tight platform of brickwork, set in the best Roman cement, fill- 
ing up every crevice in the rock, and upon this the masonry of 
the walls and cells was laid. 

The New Hendon Dock itself, as it is called, is about 11 acres 
in extent, with a depth of about 30 ft. at high water of ordinary 
spring tides, and it communicates with the present docks by an 
entrance 60 ft4in width, having two pairs of gates, the ribs and 
main posts of which are of cast iron, and the lining of greenheart 
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planking. From the manner in which these gates are strutted 
diagonally and tied back, they are capable of turning inde- 

ndently of the rollers; the wear and tear of the working parts 
Plow the water is thereby redyuced»to.a minimum, and their 
repair or renewal rendered.mcwork of comparative ease and 
economy. This entrance is, crossed by a wrought-iron swing 
railway bridge, balanced and turne@ wpon a water centre, the 
usual rollers and turntable being efitirely dispensed with. 

The entrance communicating withthe south harbour is also 
60 ft. in width, with a depth ayer the'sills of 26 ft. Gin. at high 
water of ordinary.apring tides, and it is provided with a pair of 
dock-gates, and # pair of the whole of which are con- 
structed of greenheart timber, the wrought-iron work being 
galvanised. Thegates and sluices of this entranee are worked 
by hydraulic machinery, and, in addition, a hydraulic pump is 
provided to remove the water.from. between the two pairs of 
gates so as to maintain a head upon the owter or sea-gates 
during stormy weather, and so prevent their movement. The 
entrance is further protected at such periods by booms reaching 
from side to side, and which, by means of a crane fixed on the 
pier-head, are dropped into grooves imthe masoury prepared for 
their reception. The necessity for such precautions will be 
apparent when it is considered that the entrance is distant less 
than a quarter of a mile from the open sea. 

This entrance opens into the south harbour, which in view of 
these works has also been extended to an area of 28 acres, anc 
through which a channel from the new dock to the sea is now beg 
formed to a depth of from 28 to 30 ft. below high water of 
ordinary spring tides. The’taterial to excayate for the form- 
ation of this channel consists almost entirely of the marly rock al- 
ready referred to, which is being tnost successfully removed by a 
plan previously adopted by Mr, Meik in a similar work in the river 
Wear in 1865, with most satisfactory results, and which con- 
sists in first riddling the rock by # number of shots to about 
2 ft. below the intended depth, and afterWards employing a 
dredger to lift the disintegrated material. By this means the 
work is executed at a much less cost than if coffer-dams or 
diving-bells were resorted to, @$ was formerly the case in 
carrying out sunilar undertakings. We may, however, have an 
opportunity of more fully ‘deSéribing this mode of removal at 
another time, but-in the mean time we may say that the re- 
sults are all that could have been desired. 

The walls of the entrances are faced with large blocks of free- 
stone ashlar masonry, none of the courses of which are less than 
2 ft. in thickness, backed up by rubbie masonry, composed of large 
flat bedded stones built in the best blue lias pozzoluno ground 
mortar. The sills and aprons are also laid with freestone 
masonry; the sill of the sex entrance being 4ft. in thickness 
above the brickwork in one course, the pointing sills are faced with 
cast iron; and the hollow quoins for the reception of the heel 
posts of the gates are of granite from the quarries of Mr. John 
Fyfe, of Kemnay, near Aberdeen. 

The mortar used throughout tlie works is prepared from blue 
lias stone, imported. direct trom’ Lyme Regis, and burnt and 
ground at the commissioners’ own lime-house. It is prepared 
with pozzolano imported direct ‘from Ptaly, and sharp sand, 
that obtained from the river Loire having been chiefly used and 
found to be the best. 

The principal portion of the freestone used in the works has 
been obtained from the quarries at Horsforth, near Leeds, from 
those in the Nidd valley, and from the Deepdale Company's 
quarries near Barnard Castle, all in Yorkshire, and from which 
blocks of the hardest and most durable quality, and in very 
large sizes, have been obtained. ‘The remainder of the stone, 
which consists chiefly of a very hard grey limestone, has been 
obtained from quarries in the neighbourhood. 

The whole of the dock-gates, bridges, and hydraulic ma- 
chinery have been executed under contract by Sir W. Armstrong 
and Co., of Neweastle-on-Tyne. The masonry excavation and 
other works have been exeruted entirely by simall labour con- 
tracts, piecework and day-work, the materials in all cases being 
contracted for and provided by the commissioners themselves. 

The whole of the works are being carried out from the designs 
and under the immediate superintendence of Mr. Thomas Meik, 
C.E., the engineer to the River Wear Commissioners, and are ex- 
pected to be completed in the autumn of the present year, when 
additional éclat is expected to be given to the opening by the 
presence of H.R.H. the Prince of Wales: but at all events re- 
presentative vessels from the navies of Britain, France, Holland, 
and other countries are } romised to be present. 

This dock is intended, we believe, to receive a superior and 
improved description of apparatus for shipping coal, the staple 
trade of the purt, by which vessels may be loaded up in the 
shortest possible time, and proceed at once to sea. 

The total estimated cost of these works, including new break- 
water pier 2400 (t. in extent, andthe enlargement of the south 
harbour to 28 acres, was 240,0002, of which about 227,000/. was 
expended to the end of May last, leaving about 23,0002 to ex- 
pend, which is considered sufficient to complete the works, 

When these works were first contemplated, the execution of 
the coffer-dams, masonry, and excavation for a 54 acre dock and 
entrances was submitted to public competition, the lowest 
tender received at that time being «bout 170,000/.; but that was 
considered fur beyond the value of the works, large sums having 
evidently been included for risk and contingencies. ‘The com- 
missioners therefore wisely determined to incur the responsibility 
of their execution themselves, and at once placed them in the 
hands of their engineer to carry out. The result is, that the com- 
missioners have since doubled the size of the dock, whilst the 
amount expended in the same departments is still less than 
170,000, and the works tendered for at that amount were ac- 
complished at a cost of less than 100,0002. 

Roots’ s BLowER.—We mentioned, in a recent number, that 
Roots’s blowers for cupolas and forge tires, which are fast taking 
the place not only of fans but of Mackenzie’s blowers in the 
United States, were about to be made and introduced by a 
Yorkshire firm. ‘Those ivterested in the new apparatus will 
soon be able to obtain further information from Messrs. Thwaites 
and Carbutt, of bradford, who have concluded arrangements, 
we believe, with Mr. Roots for the exclusive manufacture of his 
lowe rs in the United Kingdom. > 





SOCIETE NOUVELLE DES FORGES ET 
CHANTIERS. 

THE Société Nouvelle des Forges et Chantiers de la Méditer- 
ranée, the well-known French firm of iron ship and marine 
engine builders, show in the marine annexe of the Paris Exhi- 
bition « pair of engines of 300 horse power, of a similar class to 
those built for the Prussian frigates Brazil, Palestro, and 
Varése; and also a screw launch, a lifeboat, some parts of the 
engines for the armour-clad frigate Marengo, and a crank-shaft 
constructed by the firm for the engines of the Friedland. They 
also exhibit, im the mein building, numerous models of the 
vessels and engines constructed by them. The engines ot 300 
horse power have a pair of horizontal cylinders 4 ft. 1} in. in 
diameter, with 2 ft. 8} in.stroke, and they ure intended to be 
worked at 81 revolutions per minute. ‘They have return con- 
necting+reds, and the slide-valves, which are placed by the sides 
of the cylinders, are worked’ by link motion. ‘There are variable 
expansion-valves, and the cylinders are steam-jacketed. Near 
the above engines, the Société also exhibit specimens of the 
bucket-chains of one of the Suez canal dredging-muchines, 
a windlass for hoisting® large’ telescopic funnels for steam- 
ships, and a donkey feed-pump. ‘This pump is differential ; 
the diameter of its barrel and that of the steam-cylinder 
by which it is worked is 4}in., and their stroke 7jin. The 
pump is intended to be worked at 100 double strokes per 
ininute, at which speed its delivery is 60 gallons per minute. 

The small serew-boat exhibited by the Société is 39 fr. 44 in. 
in length; 9 ft. Gin. beam, and 8 ft. 7g in. deep; and it is fitted 
with engines of 4 horse power. The bull is .built of mahogany, 
and is coppered and copper-fastened. The boat is intended to 
accommodate 10 or 12 persons, and it is furnished with codl- 
boxes capable of containing fuel for #ten hours’ run, as well as 
with tanks which will contain 330 gallons of water for the 
supply of the boiler. ‘The engine, which is non-condensing, has 
a single cylinder 8} in. in diameter, with 64 in. stroke, and is 
intended to work at 300 revolutions per minute. 


Tue Powers or Narure.—Mr. Bridges Adams believes 
that petroleum will be the fuel of the future, and imagines that 
itis petroleum which keeps volcanoes going. But petroleum is 
not, by itself,.het, and only produc@s heat when burnt in air, 
and we knew. of no mode whereby air can gain access to the 
bottom of voleanoes to support combustion, nor, even with 
all the melted lava and smoke ejected in eruptions, have we 
any evidence that avy actual combustion dees go on below, 
Somebody else in the 7imes points out three sources of natural 
power, which we have ourselves pointed out also in various 
articles in this. journal, and which have doubtless occurred to 
many thousands of persons, but it is improbable that these 
sources of power will ever be utilised to any great extent. One 
is the power of the tides, another the power of natural evapora- 
tion from the sea, lifting into the clouds all the rain that feeds 
all the rivers of the world, besides a quantity even larger which 
falls direetly upon the sea. The last is the central heat of 
the earth. We examined the resources of tidal power in 
ENnGinKkeRInG of March 30th, 1866, and the result was not 
encouraging, We can only utilise the power of evaporation by 
catching the rain before it falls from the clouds, and letting it 
downs in pipes to drive our turbines. We leave to engineers to 
calculate the extent, height, and cost of the aérial reservoirs 
which we should thus need to construct, to say nothing of the 
exclusion of the light and heat of the sun from the ground be- 
neath them, As for the central heat of the earth, even if we 
gained one degree of temperature for every 50 tt. down—and 
this is about what M. Walferdin’s borings, to 3200 ft.. have 
shown—we should need to go down 30,000 ft. to gain 600 deg. 
True, the water, to feed the boilers down there, would run in of 
itself, and the steam would come up of itself to the surface, and 
the bvilers, when they blew up at last from old age, would do 
no other harm than perhaps bringing in the sides of the pit. 
There would be no laying them off for repairs, the heat would be 
always on, and it would not do to have any other than pure 
water, and this would corrode the boilers. But we will not go 
ou. The supposition is a curious and interesting one, but we 
think most of our readers are competent to follow it for them- 
selves. Weonly fear that there is no great prospect uf turning 
to account the natural sources of power which we have mentioned. 

Turnep Rarts.—The second of a series of Board of Trade 
reports on railway accidents has recently been issued, which 
includes the official descriptionef a casualty that took place in 
the Watford tunnel of the London and North-Western Railway 
on the 6th of April last. An express train, with two engines, 
fifteen carriages, and three brakes, was passing through this 
tunnel at the usual speed of about 40 miles an hour when thie 
eleven aftermost vehicles suddenly jerked off the rails. The 
train was pulled up, and it was eventually found that a broken 
rail was the cause of this accident, and this rail was a turned 
rail. The rails of this permanent way, when new, are said to 
be very good and substantial, and usually weigh 84 lb., being 
fixed in cast-iron chairs, each weighing 35 1b., by means of 
wooden keys. lt is generally admitted that the turning of a 
rail will cause it to break sooner than it would otherwise do if 
retained in its original position. Colonel Yolland, R.E., who 
was appointed by the Board of Trade to investigate the particu- 
ars ot this accident, considers that the practice of turning rails 
which is followed on the London and North-Western, as well as 
many other linés, is very objectionable, and very liable to 
increase the casualties that aré due to trains getting off the 
rails. He specially emphasises this opinion with respect to a 
main line where very high speed is attained, but remarks that 
turned rails can be used without objection in sidings. Itisa 
curious fact that, if another week had passed without the oc- 
currence of an accident, this rail would have been replaced by 
one of steel, the company having on the previous Sunday been 
engaged in relaying this portion of their line. 

BLAKELY Guns.—We believe that a movement is being made 
to restore the works of the Blakely Ordnance Company to 
Captain Blakely. Although the great nations are not just now 
at war, there is a steady and increasing demand for Leavy naval 
guns. We are finding that the 6}-ton guns must be abandoned 
for the 124-ton guns, and these will possibly soon be displaced 
with 20-ton and, perbaps, eventually with 30-ion guns. 





MARINE ENGINES. 

Mr. Grorce ALLIBoON, lately resident engineer to the 
Millwall Iron Company, has put forth in a pamphlet (published 
by, Vickers and Harrington, 7, Mark-lane) some L yageny of 
the perfermance of the 350 horse engines designed by him for 
the Kaikoura, a steamer belonging to the Panama, New Zealand, 
and Australian Royal Mail Company. Mr. Allibon seeks to 
show how great economy of fuel may be obtained with engines 
of simple construction, expanding in a single cylinder, as com- 
pared with much more costty engines, presumably of the com- 
pound type. It appears that the Kaikoura has now made 
several voyages of 6150 miles each (without an intermediate 
stop), and at a mean rate of nearly 10 knots an hour, burning 
but 3.1 1b. of colonial coal per indicated horse power per hour. 
The Peninsular and Oriental Company's steamer. Mooltan, 
while engined with compound engines, since takew ott and re- 
placed by a pair of single-cylinder engines, is instanced as 
burning 2.9 1b. of the best coal, on long voyages, at about the 
same rate of speed. Mr. Allibon states that the Kaikoura’s 
engines were made to cut off at one-eighth stroke, and we under- 
stand that this rate of expansion is maintained over a long 
voyage. They havesurface-condensers. Their consumption on 
their trial trip is given as 2} 1b. only. It is added that the 
Kaikoura’s engines have worked very successfully, apart from 
their economy of fuel. 








Tae Worcester Enerse Company.— Mr. Alexander 
Allan has retired fromthe management of the new locomotive 
works, lately started at Worcester. “He is not onlya veteran in 
mechanical engineering, but a recent experience’ of his in a 
railway accident has given him additional cause to seek the 
repose to which, apart from this untoward event, he was so well 
entitled. Mr. Allan is led, as ger, by Mr. George 
Allibon, lately resident engineer to the Millwall Iron Company. 
We believe that Mr. Allibon’s extensive experience in marine 
work is likely to be turned to account at Worcester, and that 
the works there, with their own branch railway to the bank of 
the Severn, are likely to compete with the first firms in the 
kingdom in the manufacture of marine engines as well as in 
locomotives. Mr. Allibon’s success with the engines of the 
Panama and New Zealand mail steamship Kaikoura (of which 
engines we shall shortly publish engravings) gives an assurance 
of his success, also, with the other work to be carried on by 
the Worcester Company. Abont sixty locomotives are now on 
order on the booke of this company, among them thi large in- 
side-cylinder engines designed by Mr. R. H. Burnett, the resident 
engineer of the Metropolitan Railway , for working the Metropoli- 
tan and St. John’s-wood Railway with its three-quarter mile in- 
cline of 1 in 27, with a station half-way up. ‘These will be six- 
coupled inside-cylinder engines, the cylinders being 20 in, in 
diameter, 24in, stroke, and the coupled wheels 4 ft. 6 in. in 
diameter. We shall shortly publish engravings also of these 
engines from drawings now in course of preparation. The 
Worcester Company has also a considerable quantity of girder 
work in hand, among the rest the girders tor the new dead 
meat market at Smithfield, and others for the Metropolitan 
District Railway. 

Tne Mecuanican Excrxesrs’ Dinsner.—We dined, some- 
where about 150 of us, in one of the upper rooms of the Café 
of the Trois Fréres Provengaux. The room was small, hot, 
and lighted with candles. Mr. Siemens and Mr. Bramwell seated 
the diners (we would like to have said ** guests,” but we paid 
31. for our dinner) ; and as the penalty for their pains, there was 
no room left for themselves, and, they bad to retire into a 
cabinet particulier holding half a dozen or so, wherein to dine 
together. On the right of our president, of whom every one in 
the room was proud—John Penn, of Greenwich—was seated 
M. Schneider, of Creusot, now the President of the Legislative 
Assembly. On his left was General Arthur Morin ; and what a 
fine military face the general bas, and what a capital speech he 
can make! ‘Then there were Mr. Fairbairn and Mr. Whitworth ; 
and, next to M. Schneider, M. Leverrier, the astronomer. 
There was Tresca, of the Conservatoire des Arts et Métiers; and 
M. Dupuy de Léme, the chief constructor of the French navy. 
Mr. Ramsbottom was at the foot of the table; Mr. Scott Russell 
halfway up. There was the Abbé Mognio, the editor of 
Cosmos, arrayed in clerical robes; Mazaline, of Havre ; Gouin, 
Vice-president of the Legislative Assembly ; Cail, jun., of the 
great house of Cail aud Cv.; Farcot, of St. Quen; Quiliacq, of 
Anzin (a French-English engineer who served his time with 
Sharp, Roberts and Co., and afterwards with Braithwaite); V. 
Forquenot, of the Orleans Railway, &c. ; and with all these were 
a hundred familiar English faces—Stewart and Robinson, of 
the Atlas Works, Manchester; Adamson, Manning, Mallet (of 
The Engincer) ; Jetireys, of Lowmoor; Mr. Fairlie, &c. With 
the exception of General Morin’s speech, the speaking was not 
brilliant. Mr. Penn’s remarks were genuine and unaffected ; 
and as for the cheering, how the French engineers were 
astonished at us ! 

Buast ror Biasr Furnaces.—The American anthracite 
furnaces are always blown at high pressures as compared with 
anything known in England. Mr. Abram §S. Hewitt, of the 
firm of Cooper and Hewitt, of New York and ‘Trenton, U.S., 
large ironmasters, informs us that he is blowing his own furnaces 
with a blast of 91b. per square inch, and that some of the 
furnaces in the Lehigh valley are working at11!b. One advan- 
tage of the high blast is found to be that No.1 iron is made 
where a softer blast would give only mottled iron. 

American Rartway Men.—Mr. W. F. Smith, locomotive 
superintendent of the Cleveland, Columbus, and Cincinnati 
Railway, Mr. N. S. Congdon, locomotive superintendent of the 
Cleveland and Erie Railway, Mr. Frank W. Cummings, late lo- 
comotive superintendent of the Atlantic and Great Western 
Railway, Mr. Otis, au ironmaster of Cleveland, U.S., and two 
or three other gentlemen connected with the American railways, 
are now on a brief visit to England, and will proceed in a few 
days to Paris. ‘They are at present staying at the Castle and 
Falcon Hotel, Aldersgate-street. 

Tue East Lonpon WatreRworks.—Engines of 300 horse 

ower are in course of erection at Lea-bridge, in addition to the 
100 in. cylinder Cornish engine which has been working there 
for the last twelve or fourteen years. 
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THE EUPHRATES. 

Tue iron screw-ship Euphrates, one of the five new 
Indian transports, or “improved Himalayas,” has been 
tried with first-rate success in Stokes Bay, having attained 
a rate, according to the Admiralty authorities, of 14.718 
knots, while others on board give the rate as high as 14.775 
knots. The ship, designed by Mr. E. J. Reed, the Chief 
Constructor of the Navy, and built and engined by Messrs. 
Laird, of Birkenhead, is 360 ft. long between perpendiculars, 
with a length of keel for tonnage of 326ft. Yin. The 
extreme breadth is 49 ft., depth of hold from upper deck, 
34 ft. 7 in. ; tonnage, old measurement, 4173. The draught 
of the ship on trial, with 1266 tons of coal and stores on 
board, was 16 ft. 8$in. forward and 21ft. 84 in. aft, the 
full intended deep draught being only about 8} in. more. 

The engines have 94in. cylinders and 4 ft. 6 in. stroke. 
They are ra‘ed as 700 horse power nominal, but we should 
rate them much higher; and, if we do not mistake, the 
weight of the engines, boilers, screw, and spare gear is con- 
siderably more than 800 tons, and, indeed, within 100 tons 
of the weight of the machinery of some ships rated as of 
1000 horse power. Again, the engines worked up to 4987 
indicated horse power, and it is hardly probable that a firm 
new to the building of large engines would at once obtain 
seven times the nominal power on trial. The displacement 
of the ship when drawing 19 ft. forward and 20 ft. aft is to 
be 6211 tons, and the immersed midship section 852.9 
square feet. ‘The engines carried 26 Ib. of steam, the load 
on the safety-valve being 274 Ib., and maintained a vacuum 
of from 26} in. to 27in. ‘The revolutions were from 61 to 
624 per minute on the mile, or, say, 5551t. of piston per 
minute. ‘The engines have Sewell’s surface-condensers, 
each end being packed with a single sheet of rubber. The 
boilers have superheaters also. ‘The engines have double- 
ported slides and separate expansion valves arranged to cut 
off, in connexion with the main valves, at from 3th to 3ths 
stroke. The engines are reversed by a steam pistun work- 
ing in a 26 in. cylinder. 

The Euphrates has a double bottom, made in cells, so 
that no single break of the outer skin could let in more than 
45 tous of water. The floor is flat and long ; the stem has 
a slight projection under water, falling back above. The 
stern is elliptical. ‘The arrangements for the comfort of 
the troops and crew are unusually complete. The ’tween 
decks are lofty, and ventilated by upcast and downcast 
shafts, with steam jets to give draught. 


Tue Spaxowsgi Nicur SiGNar.— Commander Colomb and 
Captain Bolton’s systems of flashing signals, the longer or 
shorter flashes corresponding to the dots and dashes (- — 
of the Morse telegraph code are now well known. A newsignal 
light, Spakowski’s, just introduced for trial into the navy, pro- 
mises to give great extension to this systein of signalling. It 
enables the light to be readily seen, even in hazy nights and 
without night-glasses, at a distance of seven miles. ‘The in- 
strument itself weighs 7 Ib., and is about 3 ft. in length. The 
staff, of about 2 in. diameter, is a hollow cylinder, inside which is 
fitted a piston that can be pressed down to two separate dis- 
tances in the cylinder, but which, when not in use, is kept in 
the upper portion of the cylinder by a strong spiral spring in 
the lower part of the cylinder or staff. Immediately over the 
top of the piston, and at the upper part of the cylinder, is a 
projecting nozzle-pipe, through which the air finds entrance on 
the opening of a valve by drawing the piston downwards. The 
upper portion of the cylinder is now full of air, which will be 
driven out on the piston being released by the operator's hand, 
and left to the upward pressure of the spiral spring underneath. 
Let us look at the upper portion of the instrument first. Here 
acotton wick is burning from a small spirit-of-wine lamp fixed 
in the head of the instrument. Opposite to the flame of the 
lamp is about an inch of horizontally fixed brass tubing, of 
about the thickness of whipeord, terminating in a needle-point 
from another piece of the same tubing, one being a continuation 
of the other, and pointing direct at the spirit flame. A reser- 
voir in the head of the instrument contains a little over half a 
pint of petroleum, and this reservoir is connected with the two 
small pieces of tubing, and by means of them subsequently with 
the air from the cylinder below. Now, the piston being re- 
leased, it is driven upward by the spring underneath, and torces 
the air through the small tubes in the face of the flame, and 
with it the petroleum in the form of a vapour. The result 
of this is a column of flame of full 2% in. in diameter darts 
upwards from the point of contact between the petroleum 
vapour and the flame of the lamp, and this column of light 
lasts just so long as the piston is moving upwards ugain to its 
normal position in the cylinder. The length of time during 
which the column of light is shown therefore depends upon the 
length to which the piston is pressed downwards in the cylin- 
der. Thus a 2in. movement of the piston may be said to give 
a short flash —, and a 6 in. movement to give a long flash 
——. A mechanical catch in the cylinder warns the signalman 
when he has reached the proper distance for a short or a long 
flash. 

How we Lost Trapr.—A Spanish engineer, who went 
through some of the best shops in Lancashire, and who is now 
managing a foundry in the north of Spain, writes toa Manches- 
ter correspondent as follows: ‘* Do you wonder why we don’t 
order any machinery from England? ‘The reason is simply that 
machinery to-day is construcied cheaper and quite as well in 
France as in England, and we get everything from there. Yes, 
my friend, don’t you build castles in the air and think, as many 
of your countrymen do, that there is something in an English- 
man superior to any other inan. France and Belgium have 
caught you in the machine line, and will surpass you very soon 
on account of your strikes, disputes, and associations. It does 
not do to be too independent; a workman must always depend 
upon the master.” 








WHITWORTH’S APPARATUS 
FOR COMPRESING MELTED STEEL. 

WE give, on the next page, engravings of the apparatus patented 
by Mr. Joseph Whitworth for carrying out the process of subject- 
ing steel to a high pressure during the process of casting as now 
carried out by him at his works at Manchester. In casting 
some articles, such as hoops and other hollow forms, Mr. 
Whitworth, when using rams arranged to give a pressue to the 
melted metal in the mould, after applying the pressure for some 
time and when the mass has become solidified, withdraws the 
internal resisting instrument or core to allow of the metal con- 
tracting freely in cooling. In forming other articles, such as 
those of considerable length, Mr. Whitworth applies the pressure 
to the outer surfaces of the mould, and makes the latter in 
sections, between which dried loam or sand is placed, so as to 
allow the airto escape, and to permit of the sections being 
brought closer together. The object of Mr. Whitworth’s process, 
which has proved very successful, is to obtain sounder castings, 
and to do away with the necessity for great ‘ leads ” of metal. We 
may remark here that we illustrated and described some forms 
of the moulds used by Mr. Whitworth, in the second volume 
of ENGINEERING, pages 189 and 190, 

In the illustrations on the next page, Fig. 1 shows an eleva- 
tion, and Fig. 2 a vertical section, of the apparatus ; whilst Figs. 
3, #, 5, and 6 are horizontal sections drawn to a larger scale, 
and taken at the lines A B, C D, E F, and FG, in Figs, 1 and 
2, respectively. In the figures just’ mentioned, A is a cast 
block having in its centre a cylinder, B, of steel, within which 
a plunger, C, works, this plunger, when water or liquid is 
forced into the cylinder, B, raising the rim, Q. DD are two 
serew columns, the lower ends of which are securely fixed 
through the casting, A, whilst the upper parts above A have 
threads formed upon them, so that the cast block, E, may be 
supported in any desired position upou them by means of screw 
nuts, G,G, G1,G4. The mould, E F, is of steel, in order that it 
may be of sufficient strength to sustain tlie great pressures to 
which it issubjected. This steel mould is secured in the cast- 
ing, E, by a screw nut, F1; within the mould is a filling piece, 
J, which is of cast iron, and is securely retained by a‘nut, J), 
Within the filling piece, J, is the lining, H, of cast iron, per- 
forated with numerous holes to facilitate the passage of air and 
vapour or gases, and at the outer surface of this lining are 
numerous grooves, in order that the air and gases as they pass 
through the perforations may get away freely. ‘The interior of 
the perforated metal lining, H, has a lining of sand, loam, 
clay, or other refractory material, which is moulded in the 
metal lining to the required form, aud is then dried and put into 
position to receive the melted steel. The metal lining, H, is 
retained in its place by the turn buckles or stops, U U, and the 
casting, E, is arranged to turn on one of the screws, DD, as on 
an axis, so us to come outside the press when it is desired to 
remove the article irom the mould, and when introducing a 
fresh mould into position. K is a core which is of metal, and 
is coated with sand, loam, or other suitable refractory material ; 
the coating is formed separately from the metal core and 
dried, and is then placed on the metal core, and is re- 
tained in its position by pins, together with the lower nose, 
K*, of metal, as shown. ‘The upper end of the stem of the 
metal core, K, is fixed into the bar, K!, which is fixed in the 
under side of the piston, R, the Jatter working in a hydraulic 
cylinder formed at the upper part of the iron block or casting, 





The stem of the core, K, is capable of sliding through the 
tubular plunger, M, fixed, as is shown, to the casting, L, and 
the lower end of this tubular plunger is formed of steel, and is 
faced with sand, loam, or other refractory material. It closes 
on the melted metal iu the mould when the casting, L, is 
lowered, and resists the passage away of the metal when the 
pressure of the ram, Q, of the plunger, C, is applied to the 
bottom. ‘The upper cylindrical part of the casting, L, is 
hooped with steel, and when of considerable dimensions it may 
be lined with a cylinder of steel. ‘The piston rod, Ri, of the 
piston, R, has a screw thread cut on its outer surface for the 
purpose of adjustment, according to the length of the core, K, 
required, and O Q are two collars, secured, as is shown, to the 
upper or cylindrical part of the casting, L. ‘The piston rod, Ri), 
is capable of sliding freely up and down through the holes in 
the collars, OO, except when locked by the screw clip, N}. 
The block or castirg. L, is also, when not locked by the serew 
clips, NN, capable of being raised or lowered on the upright 
screws, DD, The serew clips, NN and NI, are each in two 
parts, which are capable of being moved to or from each other 
by left and right handed screws on the shafts, PP and P!. 
The serew shaft, P', passes through the slot in the hollow 
piston-rod, Ri; and against each side of the bearing, p*, on the 
casting, L, it has two collars, p' p', fitted on it, which preveut 
it being moved laterally through the slot. On the screw shaft, P1, 
is a hand-wheel by which that shaft is turned, and by which the 
two parts of the screw clip, N'N’, are caused to separate 
or come together, and when together to lock the piston-rod, R!, 
and prevent it moving through the collars, OO. The left and 
right handed screw shafts, P, have pinions, P?, fixed upon 
them, these pinions gearing with two wheels, P? P3, as shown. 
The wheels, P3 P3, turn on axes fixed to one of the two parts 
of which each screw clip, N N, is formed, the outer ends of 
these axes being connected together by a bar, as shown, ‘To 
each of the wheels, P%, a lever, P*4, is fixed; these levers are 
connected by a rod, P&, having its ends jointed to them, so that 
when one ot the two levers, P*, is moved, it, by the connecting- 
rod, P*, gives motion to the other lever, and consequently both 
their wheels are simultaneously rotated, and the two wheels in 
their turn give simultaneous motion to the screw shafts, P, by 
means of their respective pinions. Itis preferred that the block 
or casting, L, and the parts connected with it should be raised 
and lowered as required by hydraulic power, but they may be 
moved by other apparatus attached to the eye-bolt, S. In the 
arrangements shown, the pouring of the melted steel or iron into 
the mould is intended to be performed before the core is in- 
troduced into the mould, and this is desirable where the sides 
of the hollow casting ure comparatively thin, as is the case in 
casting hexagon shells; but where the sides of the hollow 
article to be cast are of greater thickness, and where the pouring 
of the melted metal may be freely performed after the core is in 


its place in the mould, the core may be introduced into its posi- 
tion before pouring. 

In using the apparatus above described, the parts being in the 
positions shown in the engravings, the melted steel, in suitable 
quantity, is poured into the mould, and the block, L, is quickly 
lowered into position; the screw-clips, N N, are then to be 
locked, and the ram, Q, brought up by its plunger, C, and the 
melted metal thus subjected to great pressure. When the metal 
has become set the metal core, K, is raised, and in rising it will 
become free from the coating of sand, loam, or refractory 
material. The metal core, K, is lifted by admitting water under 
pressure to the space under the piston, R, which piston is set 
free by unlocking the screw clip, N'. ‘The core, K, is raised up 
through the part, M, which remains in position, so that the 
metal remains still compressed within the mould. In casting 
steel shells weighing 150 lb., Mr. Whitworth finds the pressure 
should remain on about eight minutes before the core, K, is 
withdrawn. ‘The lifting of the metal core, K, allows the cavity 
formed in the hot metal to contract in the latter part of the 
cooling. ‘Fhe distance between the nuts, G and G!, on the 
screws, D’D, is left greater than tlie depth of the block, E, to 
allow of sufficient movement upwards whilst the pressure is 
being applied, and to prevent the turn-buckles or stops, U U, 
being broken off and the metal lining, H, pushed out. The 
mould, F, and also the core’shown in the engravings as being used 
with it, are suitable for casting hexagon shells, but other forms 
of moulds and apparatus for casting other hollow bodies, such 
as hoops or cylinders, and others where cores are used and where 
it is desired to have the power of withdrawing such cores whilst 
the casting of steel or iron still remains under pressure in the 
mould, may be employed in this press. 

Fig. 7. shows an elevation of some of the principal parts of 
a press similar to that already described; Fig. 8 a vertical 
section of it, and Figs. 9 and 10 show vertical sections of the 
parts taken at right angles tu the'section shown at Fig. 8. ‘The 
mould here shown is suitable for casting an ingot under great 
pressure, there being no central core, as in the arrangemennt de- 
scribed above. ‘The mould, F, whieh is of steel, is suitable for chill 
cast ingots of the form shown; F*, F?, are the movable top and 
bottom parts of the mould ; the part, F, is made with inclined sides, 
and is received into the block or casting, KE, which is retained in 
any desired position on the screws, D, by the serew-nuts, G, G*; 
the part, F*, of the mould is carried by the ram, Q, actuated by 
the plunger, C, in the hydraulic cylinder. The part, I", of the 
mould is not made so long as the parts, I’, F*, in order to leave 
spaces at the end open, through which the melted metal is 
poured, and the mould on this side is made complete by the two 
parts, F3, F3; the parts F+, F*, aud F% are coated with baked 
sund or loam, and such may be the case when required with the 
sides of the mould, and where necessary provision is to be made 
for the getting away of the air and gases, as before described ; 
these coatings of sand prevent the sudden chilling of the metal, 
and enable smaller ingots to be cast and pressed than woulu 
otherwise be possible. In using this arrangement of moulds in 
a press, such as above descriked, the melted metal having been 
poured in, the block or casting, L, is lowered, and, by this means, 
the upper part or side of the ould is made complete ; the screw 
clips, N, are then locked together, and the part F! being pressed 
on by the part M; the hydraulic plunger, C, is then put into 
motion, and pressure applied to the fluid metal in the mould. 
When the article is set and sufficiently cooled, the clips, N, are 
unlocked, and the parts connected with the block, L, raised, 
and then, by a further motion of the ram, Q, the mould ani 
ingot may be lifted out of the block, KE. Either, or both, of the 
top and bottom surfaces, F* and I, may be actuated by hy- 
draulic or other power, when both are so actuated they should be 
simultaneously caused to approach each other. In this manner 
various forms of solid castings inay be produced, the moulds 
being furmed accordingly, such, for instance, as cranked or other 
axles or shafts, the connecting and other rods of steam-engines, 
and other similar articles, and when the length is considerable 
the movable sides of the steel moulds used may be :.ctuated by 
several hydraulic rams. No rule can be given as to the extent 
of pressure which may be most advantageously applied in all 
cases, as the thickness, quantity, and quality of metal acted on 
vary so largely, whilst the furms of the articles to be cast also 
differ very largely ; careful observation, however, on the part of 
the workman will enable him quickly to judge. 

It may, however, be desirable to remark, that where the 
metal in the interior of a casting is found on cutting or removiny: 
the ends or other parts to have formed itself into irregular 
erystals it has not been subjected to suflicient pressure, or the 
pressure has not been continued for a sufficient length of time. 
The character of the metal of such a casting, if of steel, may be 
improved and rendered more uniform throughout by heating to 
a moderate red heat and then subjecting the casting to further 
pressure either on end or lengthwise, or both, according as it 
may be desired to contract or extend the length, this heating 
and subsequent pressure is also advantageous in removing or 
breaking off the very hard coating of sand, lowm, or other re- 
fractory matter employed on the surfaces of the moulds. 

By applying the pressure m the manner described by reference 
to’ Figs. 7, 8, 9, and 10 to the whole length of the article 
which is being produced the pressure may be maintained 
uniformly on every part until the operation is complete; whereas 
with plungers acting at the end or on comparatively small part 
of the surface of the article this is not ,the case, the pressure 
then ceasing to be uniform when the metal is no longer tiuid. 

Mr. Whitworth remaras that in subjecting fluid steel or iron 
to very high degrees of pressure in steel moulds, and at the 
same time cooling it in them, it is of importance that the amount 
of the pressure applied should always exceed that produced 
by the shriuking or cooling which is simultaneously going on, 
or in other words the pressure applied should be sufticieut to 
overcome the counteracting forces resulting from the rapid 
cooling of the surfaces of the article, and the slower cooling of 
the interior etal, so that the atoms are caused to approach 
each other by the pressure more rapidly than the said counter- 
acting forces can separate them. 





—— 





Granp Trunk Rartway.—Captain Tyler, R.E., is to go 
out to Canada in the autumn, at tue invitation of the Grand 
Trunk shareholders, to inspect and report upon their line. 
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Royat AcricutturaL Sociery.—The Bury St. Edmunds 
show, which will commence on the 15th July, will contain more 
than the usual display of implements, and the trials of steam- 
engines are looked forward to with much interest. As is well 
known, no cattle will be exhibited, the Privy Council having put 
in force the order respecting the movement and exhibition of 
cattle in infected districts. 

Disrakui in Triumen.—A propos of the great cartoon in 
Punch this week—a cartoon which has gained special mention 
in the daily papers, is it wholly by Tenniel? If we are 
correctly informed, the idea and general outline of the work are 


by a young engineer, not long since employed in Mr. Penn’s | 


factory at Greenwich, Mr. Tenniel having drawn the subject 
upon the wood. If report speaks truly, Punch gives this new 
arti‘t 500/. a year on condition of his giving up engineering. 
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Tue Sream Srriker.—We find that Mr. Davies’s ingenious 
steam striker, exhibited at the Paris Exhibition, is gaining con- 
siderable favour. Mr. Watkins, of the Patent Nut and Bolt 
Company, Birmingham, has ordered it, and as he has upwards 
of 230 fires, the success of one is likely to lead to the adoption 
of many more. 

Tue Post Orrick AND THE TeLEGRAPIIt.—Jackson, Wal- 
ford, and Hodder, of Paternoster-row, have republished from 

| the British Quarterly Review an article upon the management 

| of the telegraphs by the State, saying all that can be said, we 

| presume, in favour of that proposal. 

| Tue Livincsrone Searcu Boat.—This boat, of which 
drawings are in preparation for our pages, was made of steel 

| plates as originally intended, although it was given out at one 
time that charcoal-iron plates would be used. 





COMPRESSED STEEL CASTING APPARATUS. 
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Tue P. anv O. Sreamens.— The directors of the Peninsul 
and Oriental Steamship Company have accepted an offer ° 
Messrs. Denny Brothers, of Dumbarton, to sell them a siste™ 
ship to the Bangalore of about 2167 tons burthen and 500 
horse power, Messrs. Denny taking the Nemesis as representing 
25,0002. cf the purchase money. The new vessel, which has 
been named the Sumatra, will be ready for sea in August. The 
Poonah steamer is receiving new engines and boilers in the 
Thames. The Massilia will be laid up to take in new boilers on 
her return from her present voyage, and the Orissa is under- 
going a similar process at Bombay. 
Beiotum.—Taking the first three months of this year as 
compared with last year, it is found that the imports of English 
ig iron into Belgium have doubled, and the exports of railway 
ars from Belgium, chiefly to Russia, have also doubled. 
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The price of ENGINEERING t annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General l’ost Office, is 1l. 18. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 





ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
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Le bureau d ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
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ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
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Errata.—In the account given, last week, of the 
Coblenz bridge, the weight of the wrought-iron work was 
misprinted 182 tons, instead of 1820 tons.. By a similar 
omission of a cypher, the cost, 135,0001., was given as 
13,5002. ‘ 
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In addition to the permanent office of ENGINEERING 
in Paris, at the bureau of Les Annales du Genie Civil 
(Monsieur EB. Lacroix), 15, Quai Malaquais, on the 
south bank of the Seine, opposite the Louvre, and near the 
French Institute, this journal is also represented in 
Paris by its special representative, Mr. John Bourne, 
C.E., whose residence is at the Grand Hotel, and by 
other gentlemen of its staff, among them Mr. Ferdinand 
Kohn, whose residence is at 59, Rue des Petites Ecuries. 








TECHNICAL EDUCATION. 

WE have no system of organised instruction in the 
principles or science of civil and mechanical engineer- 
ing, although we have good schools for instruction in 
mining, metallurgy, and naval architecture. While 
we are debating upon improved instruction, the French 
and the Germans have already instructed a generation 
of future engineers, whose competition with us, ten 
and twenty years hence, will be far more keen and 
effective than anything we are experiencing now. If, 
as General Morin remarked in his speech at the en- 
gineers’ dinner, the other evening in Paris, England 
has invaded France with her practice, France will 
now in turn invade England with her science. We 
are not conscious of the invasion yet, but there is un- 
questionably a feeling that France is gaining a position 
which, as Englishmen, we had neither intended nor 
expected her to possess. We have already said, in 
former articles, that France has given us no important 
inventions, nor is it, perhaps, possible for her to sur- 
pass us in respect of excellence of workmanship : but 
it may be that she will soon surpass us in respect of 
cheapness of production, a result, however, which, if 
it happen, will be brought about quite as much by 
the course taken by our trades unions as by better 
education abroad. 

Somehow, without organised education, we have 
produced a race of self-taught engineers who have, of 
themselves, established a practice and even a science 
of engineering for the whole world. Rennie and Tel- 
ford, even Watt himself, were self-taught men. So 
was George Stephenson ; and although Robert Stephen- 
son and the Brunels may be said to have been men of 
education, their oa knowledge was mainly 
self-acquired. Fairbairn and Whitworth are self-taught 
men, so are Robert Napier, John Penn, Bessemer, 
Ramsbottom, John Brown, Charles Cammell, and 
scores of other famous men who, whether by 
scientific researches or practical success, have given 
to England the lead in engineering and the useful 
arts. Our science may be said to have grown 
out of our practice, pon. § until a still higher foreign 
practice grows out of foreign science, we are in no 
other danger than that, from our unsatisfactory con- 
ditions of labour, we may be beaten in respect of 





cheapness of production. Better science, however, 
tends to this very result, to show us how we may work 
cheaper and more effectively, and it is here that we 
have to look to our science, remembering this most 
important difference between the present and the time 
when our leading engineers were slowly and painfully 
educating themselves—the difference being that they 
then had no competition abroad that they could not 
afford to laugh at, whereas we have now the enemy at 
our gates. 

And we must remember that if we have produced 
more, and more valuable, inventions than our neigh- 
bours, their quick commercial instinct and habits of 
exact inquiry and classification enable them to appro- 
priate them at once. In all the principal operations 
of engineering, and in the great manufactures, the 
French and Belgians have already possessed themselves 
of everything we have invented and perfected? We 
can keep nothing from them, and in our own sphere— 
compelled as we are to keep abreast with the very latest 
progress—we have constant occasion to admire the 
precision with which, in writing to us, so many of the 
Continental engineers address their inquiries to the 
points which we know to form the latest phases of im- 
provement here in England. It almost provokes a 
selfish feeling to find how carefully foreign mechanical 
opinion is formed upon the best English opinion, 
how closely our engineers are visited, and watched, 
and studied, and read. Even if, by improved educa- 
tion, we may still further improve our practice, the 
French, the Belgians, and the Germans will instantly 
avail themselves of it. But this is better than that we 
should lag behind, and—whoknows?—yet find ourselves 
compelled to take our ideas and practice from them! 
Let us at least maintain the ‘prestige of the leading 
nation, for that the race is becoming keener and 
keener no observing man can fail to see and admit. 
We know how our relative positions have changed in 
the last ten years, and there are reasons for fearing 
that within the next ten years the change may be 
much more decisive against us. Let us then begin 
with organised technical education, in which we are 
already one generation behind. As for the rest, our 
hope is in_ better settled conditions of labour, so long 
disarranged by the restless agitation of our workmen. 








OUR IRONCLADS. 

Tue writer who “ does” the nautical part of The 
Engineer, in seeking to explain away the exposure 
which we were compelled to make of the folly and 
unfairness of his recent article on the ironclads, has 
given the most ample evidence, in his last number, 
that our strictures were not a bit too severe. Our 
complaint was substantially that he knew too little of 
the subject to undertake to expound it to engineers, 
and that, instead of elucidating and correcting the re- 
marks of the admirals, as a scientific writer was bound 
to do, he had made their language, even where it 
was inexact or incorrect, the foundation of his opinions 
and teachings. In his last. week’s article he goes still 
further in this deplorable course, and actually quotes 
what is sienitadly a slip of Admiral Yelverton’s pen 
in order to prove that “steadiness” and “stability” 
are identical qualities! We stated, and repeat, that 
the stability of the Achilles is small compared with 
that of other ships, and that it is for this very reason 
that she is so steady under the action of waves. 
There is nothing new in this doctrine. Everybody 
who knows anything at all of these matters knows that 
it was to their extreme “ stability” that Sir William 
Symonds’s ships owed that extreme unsteadiness, by 
virtue of which they almost jerked their masts out of 
them; and similar facts are familiar enough to every 
one who has made nautical science his study. Ad- 
miral Yelverton, however, happened to say that the 
stability of the Achilles is very great, and hence our 
contemporary breaks out ners “This is 
“ tolerably conclusive evidence, we think, that in the 
“ Achilles, at least, stability and steadiness are practi- 
“cally combined.” Now it is evidence of nothing of 
the kind, for the simple reason that a small amount of 
stability suffices for the light spread of canvas which 
the Achilles carries, and it is for this reason alone 
that she stands up under her canvas in a breeze. 
Press her with canvas, as an ordinary unarmoured 
ship is pressed often enough, and it would be found 
that she would be exceedingly deficient of stiffness 
and of stability, and that her power of carrying canvas 
has been sacrificed in procuring her exemplary steadi- 
ness, 

This question is not left for decision, happily, 
either to the casual observation of a naval officer, or 
to the conjectures of such writers as our contemporary, 
because the qualities of the Achilles and several other 





large ships have been practically put to the test, and 
the results were published in the last volume of the 
Transactions of the Institution of Naval Architects, 
in a paper by Mr. Barnes, Assistant-Constructor of the 
Navy. Reverting to that paper, we see that whether 
we regard the distance of the centre of gravity from 
the water-line, or the height of the metacentre above 
the centre of buoyancy, or the height of the meta- 
centre above the centre of gravity, or the fraction 
represented by the moment of stability divided by the 
moment of the sails, in each and every case the 
Achilles is inferior in point of stability, and of the 
elements entering into it, to the Valiant, the Minotaur, 
the Warrior, and the Prince Consort, which are the 
only other large ironclads that have been examined 
experimentally. The centre of gravity is below the 
load water-line in each case, as follows : 


In the Valiant ... «» 1.89 feet. 
» Minotaur... o00 eco * EAD os 
» Warrier ... eee 2.285 ,, 
» Prince Consort ... 2.10. » 
» Achilles ... 1.517 ,, 


The metacentres are above the centres of buoyancy 
and of gravity, as follows, in the respective ships : 
Above C. of Above C. of G. 


Valiant ose 12.66 feet. 4.610 feet. 
Minotaur... soo 12.612 ,, 3.879 ,, 
Warrior 12.72 4, 4.678 ,, 
Prince Consort 13.84 4, 6.0L ,, 
Achilles 12.28 3.088 ,, 


‘ie ‘ 
The results of dividing the moments of 
the moments of the sails are as follows: 


stability by 


Valiant... 106 .01692 
Minotaur ese -013822 
Warrior one -01582 
Prince Consort -02312 
Achilles 01041 


We do not expect our contemporary to grasp the sig- 
nificance of these accumulated evidences; but there 
are many of our readers, no doubt, who will. see that 
they establish beyond question the fact that the stability 
of the Achilles is proportionately small, and not great, 
and that her marked success is due, as we said in our 
former article, to the fact that her designer very ably 
drew the line between the demands made upon her by 
her canvas, on the one hand, and by the waves on the 
other. She is no doubt stable enough for her sail 
power ; but that isa very different thing from being a 
conspicuous example of large stability. Her case, 
therefore, in no way contradicts, but in every way con- 
firms the doctrine that steady ships have small sauilieg, 
and that very stable ships must roll; and the case of 
the Prince Consort also confirms it; for, while her 
stability is far larger than that of tue Achilles, she 
rolls a great deal more. 

The other parts of our contemporary’s article 
searcely deserve mention. They merely present a 
repetition of that combined exaggeration and suppres- 
sion which drew from us our first remonstrance. ‘The 
measured-mile trials of the Bellerophon are artfully 
ignored, and the wretched race out of Bantry, which 
the admirals themselves long ago disbelieved in, is 
quoted as sufficient evidence that a ship which steams 
at 14 knots can steam only 13 or less. And the turn- 
ing powers of the ship are similarly depreciated, the 
time occupied being ov/y so much /ess-than that which 
other short ships occupy—as if it was to compare with 
the Pallas, and not with the Achilles and Minotaur, 
that the Bellerophon was designed in this respect ! 

All this may suit the present object of The Engineer, 
and influence persons who have no knowledge of the 
question; but, for ourselves, we prefer to incur the in- 
sinuation that we are friends and advocates of the 
Chief Constructor, to the odium of allowing the en 
gineering world to be either misinformed or unin- 
formed on the real merits of our great naval.construc- 
tions, and of the scientific principles involved in their 
performances. We do this the more readily, we have 
no hesitation in confessing, for tne very reason dimly 
conjectured by our contemporary, viz., because we 
find in Mr. Reed, as in our pcs in Mr. Bourne, 
the disposition and the will to accomplish great 
public improvements in spite of mere cavillers and 
questioners, who are nts even to appreciate a 
great success in marine construction when it is 
accomplished. 








STEAM-CULTIVATION. 

Tue reports of the three committees* of the Royal 
Agricultural Society upon steam-cultivation occupy 
330 pages of the society’s Journal. The first com- 
mittee visited 36 farms, in September last, in the 
eastern and south-eastern counties. The second com- 
mittee visited nineteen counties in the north, north-east 





* The reports are contained in the third volume, second 
series, part 1., of the Journal of the Royal Agricultural Society. 
Published by John Murray, Albemarle-street ; price 6s. 
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centre, and west of England, and, as we gather, 140 
steaw-tilled farms, averaging 536 acres each, the hold- 
ings ranging from 200 to 2500 acres each. The third 
or supplementary committee worked partly in the dis- 
trict of the second committee, and, for the rest, in a 
few other counties. The labours of all the committees 
included nearly every part of England and Wales, and 
some portions of Scotland, in which steam-cultivation 
is now carried on. Although the objects of the inquiry 
are not stated in the same words by each of the com- 
mittees, they may be taken, as expressed in the report 
of the first committee, as having been, “ first, to ascer- 
*‘ tain the actual results of the application of steam- 
** power to tillage operations ; second, to discover the 
os oe eat that check its further progress.” 

As might have been foretold, the evidence collected 
is almost entirely in favour of the economy, and other 
advantages, of steam-cultivation, although, was 
known before, the advantages are less upon light land, 
upon small holdings, and in hilly districts, where the 
fields are small and of irregular shape. It would be 
impossible, within the limits of our own space, to deal 
with the mass of evidence as a whole, and it would be 
partial to select special cases, showing cither unusual 
success or comparative failure in the use of steam. The 
evidence can only be properly‘dealt with as a whole, and 
by weighing cases of varied success fairly against each 
other. The conclusions of the reports, although the 
committees appear to have carefully endeavoured to 
avoid sweeping generalities, are, however, as striking 
and important as they are evidently just, being fully 
fully warranted by the evidence leading up to them. 





as 


Although we have not the space to quote the words of 


the conclusions, they embrace these facts, viz. that, 
with steam, the land is cultivated deeper, at less cost, 
with a saving of about one-third the former number of 
horses, with improved drainage, and with a certain in- 
crease (in) some cases as much as eight bushels of 
corn to thé acre) in the produce of the soil. In the 
words of the first committee, “a culture deeper than 
** it is possible for horses to effect works a highly be- 
“ neficial change in the texture of the soil, imparts 
* additional efficiency to drainage works, augments the 
value of the manure applied, brings into operation 
certain latent properties of the soil, which much in- 
crease its fertility; it also fits land, formerly unfit, 
‘ for the growth of turnips, allows of their being fed 
‘ off by sheep, the operations of the field are econo- 
mised, and the growth of all crops is stimulated.” 


“e 


While there is no dispute as to the advantages of 
steam-cultivation, the several reports show strikingly 
what are the hindrances to its extension, and the 
statements upon this point are perhaps the most im- 
portant, as they are to us the most interesting, in all 
the reports. There is want of capital in some cases, 
there is apathy in others; again, niggardly economy ; 
here a sporting landlord will not permit the removal ot 
hedgerows, which are in the way of the cultivator, but 
which give a home to hares; but ina great number of 
cases the mismanagement, want of mechanical know- 
ledge, and negligence of farmers who actually own 
steam-cultivating apparatus, have greatly contributed 
to unsatisfactory results. Steam, too, will not pay well 
on small holdings. The first committee think 350 
acres of heavy or 500 acres of light land about the 
minimum for its profitable employment, except there 
be other work for the engines. Generally, for small 
holdings, the second committee recommend the part- 
nership or hiring system, and they observe that steam- 
plough companies have done well, although the Whit- 
church company, working in a hilly district, greatly 
cut up into small fields, has not done so well, aud the 
Market Drayton company has not succeeded because 
of the unfitness of its apparatus. Sometimes, from 
the want of good under-drainage, very stiff, greasy, 
clay lands, when laid on the flat by the steam-plough, 
carried a good deal of surface-water, and the holders 
maintained that steam-ploughing would not do for such 
lands. Even, however, if there was but a scanty out- 
fall, the drain-pipes were found, in some cases, to lie 
deep in solid clay. This class of objections might 
occasionally arise in the practice of intelligent farmers, 
but a more common cause of difficulty is in the neglect 
of steam apparatus already on the farm. One farmer 
had been uncommonly pleased with his steam-plough, 
but his son, who had managed it, died two years before, 
and the father could do nothing with it. Another had 
been equally pleased, but probably having lost an 
engine-driver, or from some common difficulty of the 
sort, he was waiting for “good men to go with it.” 
In another case, from want of knowing better, a 12- 
horse engine was allowed to stick fast for four months 
in the middle of a clay-field. In other cases, from 
sheer neglect, costly sets of apparatus were allowed 
to lie out of doors, in a back yard, half eaten up with 
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rust, possibly because a few ordinary repairs had be- 
come requisite. The second committee found the 
farmers, as a rule, careless about the rope. It was 
seldom sufficiently portered in the field, it was seldom 
properly dressed or greased before being laid up for 
the winter ; it was often left to lie rusting for weeks 
along a furrow, the work having been interrupted by 
wet weather. Few farmers take the trouble to pro- 
vide any proper shelter for their steam apparatus ; few 
have asmith’s shop, with such things as ratchet drills, 
taps, and dies, and other handy tools for home-done 
repairs. Few, indeed, have any mechanical knowledge, 
or know what to do if any part, however simple or 
easily replaced, in their whole apparatus goes wrong. 
The engines, too, are often overstrained, driven too 
fast, too roughly reversed, and no doubt sufler much 
from want of cleaning, packing, and proper blowing off 
of the boilers. 

All the reports dwell more or less strongly upon 
the position of landlords with reference to steam-cul- 
tivation. Steam-culture is, to a large extent, a land- 
lord’s question, say the second comnnittec, and, indeed, 
the three committees say substantially the same. 
Better farm roads are required, and these the land- 
lord only can make, the tenant paying a fair interest. 
Straggling hedgerows are to be straightened, and trees 
standing alone, or where not wanted, are to be re- 
moved. Small fields of irregular shape are to be 
thrown together into large rectangular areas, and 
landlords will often find it desirable to do what 
tenants cannot do, exchange slices of land where this 
will give regular boundaries to both sides. In many 
cases drainage is requisite to enable the engine to pay 
its way. We cannot here spare further space than for 
the following extract from the conclusions of the 
second (Mr. Clarke’s) committee, but we may just 
add that the whole reports, which we hope to see 
printed in a separate form, form a contribution of the 
createst value to the literature of advanced British 
agriculture : 

“Steam tillage is obstracted, and the machinery damaged, 
by outstanding field timber, and by excessive hedge-row 
wood, more particularly ash trees; and the tenant cannot 
fell these beauties of a bygone age without the owner's sanction. 
And where tenants are forbidden the use of a reaping-machine, 
or limited to stubble of a certain number of inches’ height, or, 
if allowed to mow, are forbidden to rake after; where the im- 
positions of a medizeval forestry are laid upon a luckless tenantry, 
it is simply impossible for steam tillage to be resorted to at ail 
—the very back-boue of which is the earliest upturning of 
stubbles, as well as winter-tilths deeper and more lightly laid 
than the best blood and bone in a hunting-field dare venture to 
plunge over. We have felt, too, in the progress of our report, that 
we have been, of necessity, revealing sources of profit to the 
farmer, and laying open kis gains to the eyes of some unprin- 
cipled men, who are ever on the wateli for a chance of profiting 
by labours and investments which are not theirs, who have a 
sharp eye for a fresh excuse to ‘send a valuer over the estate,’ 
and who are forward enough to ‘ urge,’ and ‘ advocate,’ and ‘ in- 
troduce’ agricultural improvements in this fashion; ‘ Jones, you 
see by the Royal Commissioner's report, that Nokes is clearing 
at least a pound an acre by steam-ploughing; you had better 
start too, und so make farming pay better for both of us.’ It is 
indeed a bitter position for an enterprising occupier to be in, when 
any new thing he may discover to make a purse out of has to 
be held as far as possible sub rosé; and there would at once be 
an end to all agricultural progress if we were to hush up every 
new means of advantage to the husbandman, lest a greedy pro- 
prietary should hastily demand a share in proceeds, which, after 
all should be considered not as making the farmer’s fortune, 
but as helping him to retrieve (in mapy districts at least) a 
downcast position. Let proprietors do their part in preparing 
estates for the steam-plough—themselves raising the value of 
their fee-simple; and then the tenantry will not begrudge the 
enhanced rent due for the use of more serviceable holdings.” 


THE PARIS EXHIBITION. 
Panis, June 11. 

Last night we went to the Exhibition to see what 
appearance the park presented at night, and more 
especially how the lighthouses worked. The small red 
lighthouse on the bank of the Seine and the great 
iron lighthouse within the park we found to be in 
effective operation ; also the French electrical light 
shown near the Grande Porte, which is remarkably 
brilliant and effective. The English electrical light, 
however, intended to be displayed from the top of the 
tall ungainly scaffolding of wood within the park, we 
found to be inoperative, so that this uncouth and ab- 
surd structure appears to have been reared without 
effect. The Chinese theatre was in full operation, sur- 
rounded by a blaze of gaslights, and there was a band 
hard at work at the Cercle International. The gas- 
lights all round the main building, contained in globes 
hanging from the projecting circular verandah, had a 
good effect. But on the whole the scene was less 
animated than might have been expected, and the 
number of visitors was not great. 

The late attempt ae the life of the Emperor of 





Russia at the review held at the Bois de Boulogne has 





of course been published in all the English papers, 
and need not be further referred to here, except to 
notify that when on Friday the two Emperors visited 
the Exhibition, they were received with unwonted en- 
thusiasm. Count Bismarck, too, was followed by a 
crowd at the Exhibition wherever he went. 

The indefinite kind of building called the Queen’s 
cottage, and which has a very Kensingtonian air, 
obtains little attention ; and the building near it, con- 
taining a collection of barrack furniture, or, in other 
words, of very plain and bad furniture, is. a very 
miserable concern, and would be better emptied or 
locked up. ‘The walls within the building are now 
covered with mildew, and anything more dreary and 
forlorn than such a soldiers’ abode as this can hardly 
well be imagined. We do not know what amateur 
has been amusing himself by getting up this display. 
Certainly, the Queen’s cottage, the specimen barrack 
or barrack furniture, and tlie electrical light, all ex- 
hibited by England in the same locality, do little to 
advance our national reputation, and would be much 
better away. Muchof the money spent by the En- 
glish Government in Paris has not al been misspent, 
but has been spent in making us appear ridiculous in 
the eyes of strangers. 

The A/oniteur continues its articles on the Exhibi- 
tion. The paper of this date contains a description of 
the articles exhibited by Tunis. Many of the other 
Freuch papers have similar articles of more or less 
value ; but, as a general rule, they are only intended 
for the general reader, and do not exhibit any special 
acquaintance with the subjects of which they treat. 

Last night, the Place de la Concorde, the Rue 
Rivoli, and the Rue St. Honoré were so crowded that 
it was difficult to get along. The occasion was a bali 
given at the Tuileries by the Emperor iu honour of 
his illustrious guests, and there was also a grand illu- 
mination of the Tuileries gardens. Nothing can ex- 
ceed the animation of this splendid capital at the pre- 
sent time, and in this respect, as well as in others, the 
Exhibition must be pronounced a decided success, 
since to it the great concourse of illustrious strangers 
must be imputed. 

The Viceroy of Egypt was to leave Alexandria yes- 
terday in his splendid steam-yacht, the Mahroussee, 
en route for Paris. The engines of this matchless 
vessel, constructed by Messrs. John Penn and Son, we 
have already engraved, and it is quite certain that no 
other individual or Government possesses such a vessel, 
since, in point of fact, her equal does not at present 
exist. It would be a great addition to the attractions 
of the Exhibition if this vessel could be brought up 
the Seine to the Champ de Mars. But she is too 
large a vessel, and the Seine is too small and crooked 
a river to render this possible; and before Paris can 
witness such a spectacle of beauty as this vessel pre- 
seuts, she must have acquired a ship-canal which will 
enable her to have the productions of ali countries 
laid down at her doors. Ships from India, America, 
and China, and coals from Newcastle, may then be 
simultaneously unloaded in her harbours. She will 
become the great commercial entrepdt of Europe, and 
the queen of cities in wealth and commerce, as she 
already is in beauty and fashion. 

Wepnesbay, June 12, 

The Emperor of Russia left Paris yesterday, at 
half-past twelve o’clock. If his visit has been a 
diplomatic success, the result must be imputed in 
no small measure to the miserable Polish assassin 
who attempted to take the Emperor’s life. After 
that event no cries were raised in the streets in favour 
of Poland; but, on the contrary, the Emperor of 
Russia was received with an amount of enthusiasm 
which before had little existence, and by which every 
one sought to mark his reprobation of the murderer’s 
deed. The visit of the Queen of Spain is not aban- 
doned, but is only postponed till the lst or 2nd of 
July. It is now expected that Queen Victoria will 
visit the Exhibition, but it is said that she desires to 
maintain a strict incognito—a resolution to which it 
will be difficult to adhere in presence of the exuberant 
loyalty and deep affection of her subjects. It is also 
asserted in some of the French prints that it is quite 
possible the Pope may come. The airing would do 
him good in every respect. 

The Siécle of to-day has a long article on the chemi- 
cal objects shown in the Exhibition. Certainly, if the 
Exhibition did no other good, it would be a vast advan- 
tage that it had been instrumental in directing the 
public mind so pointedly and so widely to industrial 
topics, enforcing the just and salutary conviction that, 
after all, the industry of a nation is the only abiding 
spring of its greatness. The great advances made by 
mae during the last ten years are due, in the first 
place, to the continuance of peace, and to that sense of 
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security which is the result of a strong and settled 
Government. But these influences would have been 
of themselves inadequate to produce such great effects 
without the aid of that great secret of commercial 
success—/ree trade. To-day, the wise policy of the 
Emperor in carrying out the policy of free trade against 
powerful adverse influences is bearing its fruit, and 
any one who looks at the vast expansion which French 
industry has undergone within the last decennium 
will be able to appreciate the magnitude of the boon. 
We see no superior skill at work. No new mine of 
mechanical talent has been discovered and explored. 
But we see machinery of a more or less perfect, kind 
introduced everywhere—a circumstance indicative of 
commercial activity, of abundant capital, and of an 
advanced value of labour. In the domain of agricul- 
tural engineering, France presents a field of vast mag- 
nitude and promise. In marine and locomotive engi- 
neering she is considerably behind England—not from 
want of enterprise in the way of innovation, but from 
want of imagination in originating real improvements, 
and want of judgment in sometimes adopting the novel 
in preference to the good. But the numerous purposes 
to which the steam-engine is now applied is of itself a 
feature of much significance, and indicates a progress 
which ought to be as gratifying to us as to the 
French themselves. It is a sign merely of national 
and is one of the many benefits for which France has 
to thank Napoleon Il{. What a vast difference be- 
tween the Paris of 1848 and the Paris of 1867! When 
he assumed the reins, the spirit of untamed democracy 
was rampant. Capital had disappeared from the land, 
or concealed itself from revolutionary cupidity. Paris 
sat sad and unadorned in her desolation, and poverty 
and suffering were everywhere apparent. Now, with 
only the same people and the same means, what do we 
see? Paris has been built anew, and is now the most 
splendid city in the world. Abroad France, spite of 
some errors, has made herself respected and feared. 
At home security, abundance, and contentment reign. 
Never was money so plentiful or so widely diffused, 
and we have a return to those golden days of Solomon, 
when gold was as stones in the streets of Jerusalem. 
Never was there in the world such a splendid display 
as this Exhibition presents; never was there in the 
world such a concourse of kings—not of petty poten- 
tates, but of the rulers of the world. Certainly 
Solomon, in all his glory, could not have produced 
such a sight as this. , 

Galignani’s Messenger of to-day has an article about 
the locomotives in the Exhibition. But it is of no value 
at all, as it is written without knowledge or discrimi- 
nation. It alleges that the distinctive difference be- 
tween English and Continental locomotives lies in the 
number of wheels which are coupled—two wheels on 
each side being the most that are coupled in English 
locomotives, whereas in foreign engines there are four 

- and sometimes more. ‘Three coupled wheels, however, 
are quite common in English locomotives for drawing 
goods trains. But English engineers have a great 
objection to the introduction of a second and bad 
locomotive in disguise in the shape of a steam tender, 
and they believe that is better to use two independent 
locomotives, where necessary, than to introduce such 
complications, Some of the French engines with 
eight wheels coupled are not bad engines. But, as a 
general rule, the great Continental locomotives are 
ricketty, complicated, and bad ; and in most cases, too, 
they are very severe upon the rails. 

On Sunday the waterworks at Versailles are to 
play. The river steamboats have raised their fares 
from 24d. to 5d., and yet they are as crowded as ever. 
The railway which takes passengers from the Exhi- 
bition and delivers them at the Rue St. Lazare, not 
far from the Madeleine, is very circuitous, and the 
trains run only every hour. In the art of locomotion 
the French are very far behind us. On sucha railway 
at such a time we should have had trains running 
every ten minutes. Numerous vans, with curtains, 
like the excursion vans to be seen in London, now ply 
between the Exhibition and the Palais Royal, and 
they drive a vigorous trade, and afford material relief 
to weary travellers, while, at the same time, they 
establish some counterpoise to the exacting power of 
the cabmen. 

The members of the conference of railway engineers 
of France, presided over by a committee consisting of 
MM. Flachat, Chaper, Le Chatelier, Maniel, and Petiet, 
hold their monthly dinner to-day, at half-past six, at the 
Cercle International at the Exhibition. This con- 
ference includes among its members the chief railway 
engineers in France, and in those districts of Spain, 
Switzerland, and Belgium through which continua- 
tions of the French railway systems run. Such con- 
ferences will be very useful, not merely as an expedient 





for the interchange of ideas, but as a means of raising 
the engineering profession in France to a position 
of greater importance in the public eye by mutual 
concert and proper organisation. 





ENGINEERS’ TOOLS AT THE PARIS 
EXHIBITION.—No. IL 
Tus WuitwortH Company. 


Our readers will hardly expect to find a great 
uumber of striking novelties amongst the engineers’ 
tools sent to the Paris Exhibition from this country. 
Improvements in tools, in our present state of mecha- 
nical practice, are not made by sudden and decisive 
steps, nor in a manner to impress the mind of an 
engineer with the notion of surprising novelty. Such 
improvements .as there are are more in details of 
arrangement and design, or in the superiority of work- 
manship within limits of accuracy, which are ‘altogether 
imperceptible at a mere superficial inspection, and, 
therefore, unappreciable without the application of the 
most severe tests. There is, moreover, a constant 
watch kept up amongst engineers in this country to 
take notice and make a record of every improvement 
and every new addition to our stock of tools and 
mechanical plant which makes it impossible that any 
number of new inventions could remain unnoticed until 
brought before the eyes of the public at an universal 
Exhibition held in another country. We are, therefore, 
prepared, when we approach the collection of engineers’ 
tools exhibited by the Whitworth Company at Paris, to 
find very little to record with regard to novelties or 
recent inventions and improvements. Yet the exhibition 
of the Whitworth Works is a great and important dis- 
play s it is something which a nation has the right to 

e proud of, and which makes the name of the engi- 

neer to whom all this is due justly celebrated all over 
the civilised world. On looking over the group of 
articles placed together in the space allotted to this 
company in the interior of the building, and com- 
pleting the collection by a few articles which belong 
to this group—although they have been placed in the 
annexe containing war materials, where the Whitworth 
Company also exhibiis—we may say that there is to 
be seen a representation of the history of mechanical 
precision, illustrated by specimens which mark each 
great step accomplished in that direction by Mr. 
Whitworth. They are like the trophies of a series of 
successive victories over nature, and of conquests 
which have widened the boundaries of engincering 
accomplishment and mechanical skill, and which have 
raised the standard of workmanship in mechanical 
constructions to its present degree of perfection. 

To begin at the first and most important creation of 
Mr. Whitworth’s, we notice two surface-plates, and, 
we believe, made many years ago by Mr. Whitworth 
with his own hands. They are a pair of cast-iron 
plates of about 12 in. by 8 in., each supported upon 
three points, and strengthened with very deep ribs, 
which connect these three points so as to prevent the 
bending of the plates by their own weight when un- 
equally supported. We have in a previous article 
described the mode of production of these original 
lates, and we have explained the necessity of their 
being made in sets of three at a time on account of 
the impossibility of controlling their accuracy by any 
other mode. In modern practice these plates are sold 
and used singly. These planes are true within the 
one-millionth part of an inch, and their truth is the 
limit to which direct measurement is possible. Direct 
measurement beyond the limits previously considered 
possible is equally due to Mr. Whitworth. This fact 
is recorded at the Paris Exhibition by a wonderful 
little apparatus, viz., Mr. Whitworth’s measuring- 
machine and the standard inch made at the Whit- 
worth Works. ‘The method formerly in use for pro- 
ducing a standard of length was to make two points 
of microscopic smallness upon a bar of metal with a 
diamond point, and to place a microscope containing 
a cross of spider-threads over each point. The micro- 
ee were moved on slides hy micrometer screws, 
and set so as to cover the point on the standard bar by 
the centre of the microscopic eross. Mr. Whitworth 
has proved before a royal commission then engaged in 
the rectification of the standard measures that, by 
measuring by touch the distance between two true 
plane and parallel surfaces, limits of accuracy can be 
attained which were altogether out of the question 
when measuring by sight. The measuring-machine 
now at the Paris Exhibition, with the standard inch 
contained in it, was on that occasion produced by Mr. 
Whitworth. This apparatus consists of a bed carry- 
ing a V-shaped groove, made with true planes placed 
at right angles to each other, and set so as to support 





the prismatical body of the square bar, which has the 
exact length of 1 in. between its two ends, both 
of which are of course made as true and parallel 
planes. ‘The inch is formed very nearly as a cube, with 
the edges rounded off to facilitate its handling. To- 
wards the two ends which form the standard measure it 
is made conical, so as to reduce the size of the true plane 
required at each end. The inch is supported upon 
the V-shaped bed, upon which it moves almost with- 
out friction, since these true planes slide upon each 
other almost frictionless on account of their holding a 
stratum of -air between them, which acts as a perfect 
lubricant. One end of the inch is placed against a 
true plane made on the face of a ded head. The 
other head is formed by the end of a screw spindle, 
which has 20 threads to the inch, and moves in its 
fixed nut by means of a small worm-wheel of 200 teeth 
in its periphery. One complete turn of the worm- 
wheel advances the screw ;), of an inch, and one re- 
volution of the worm which acts upon the worm- 
wheel represents g@o5 of an inch in the longitudinal 
movement of the screw. The small shaft which 
carries the worm has at its end a divided disc, which 
allows of reading off the 250th part of a revolution of 
this worm-shaft, each of its divisions, therefore, repre- 
senting a movement of one-millionth part of an inch 
at the end of the screw from which the measurement 
is taken. Between the end of the inch and the end of 
the measuring screw a distance-piece is inserted. This 
is a small dise of iron, having a pair of very thin 
handles projecting across the bed of the machine, and 
finished in the same way as the other surfaces to be 
measured from with a pair of true planes. This dis- 
tance-piece is inserted so as to be held suspended by 
friction between the two true planes when contact is 
established between the metallic surfaces. At that 
moment the machine holds between its two centres the 
exact inch plus the thickness of the distance-piece. It 
van be shown with this machine that the movement of 
the divided wheel by one single division, which would 
remove the measuring screw by one-millionth part of 
an inch only from its first position, is sufficient for 
making the small distance-piece drop down by its own 
weight, the friction being then no longer capable of 
holding it suspended. It is obvious, therefore, that by 
the aid of such a machine we have the power of repro- 
ducing the same lengths of one inch, once adopted as 
the standard, as often as may be desired. ‘The machine 
being once set to the exact distance, and the position of 
the divided wheel carefully noted, we can insert another 
inch measure with scraped surfaces, and: can by careful 
reduction of its length to the required point produce a 
copy of the standard inch, which will be correct within 
the one-millonth part of its own length. We have 
thereby within extremely minute limits, the power 
and possibility of producing two objects exactly equal 
in length, and, by being able to reproduce a given length 
any number of times, we have of course the power of 
woducing any desired multiple or aliquot of that 
ength with equal accuracy. Mr. Whitworth pro- 
posed to adopt the inch as a standard of length, instead 
of the yard, as this length seemed to him to be more 
convenient ; but upon the decision of the royal com- 
mission, he subsequently produced a standard yard, 
and a measuring-machine of sufficient size for that 
length. ‘The name of a measuring machine must not 
be misunderstood. ‘he machine as just described 
does not measure different lengths, but it insures the 
absolute correctness of oxe given length. It is not the 
intention with a machine of this kind, if once set for 
one inch, to measure another length with it by merely 
turning the divided wheel and setting it—say to 14 
inches. ‘The division of the serew-thread, although of 
extreme accuracy, is not correct within those limits to 
which we desire to measure our standard lengths, nor 
would it be possible with a sufficiently true screw to pre- 
vent expansion by heat and other external influences; but 
the moment we set the machine to one given distance, 
and then reset it to the same distance again, as many 
times as we require to reproduce the same length, we 
do away with the greatest number of those sources of 
error, and we keep within those limits of accuracy for 
which our present mechanical science is indebted to 
Mr. Whitworth. The manner in which those very 
small true planes are produced which form the ends 
of the standard measure, the distance-piece and the 
measuring pieces is very simple, — that true 
surface-plates have been previously obtained. The 
small surfaces are first scraped up as near truth as can 
be conveniently obtained, and they are then rubbed 
dry upon a large surface-plate. This is a grinding 
process, which in reality deteriorates the surface-plate 
very slightly, but the small surface gains truth more 
readily than by hand-scraping. 
(To be continued.) 
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DIAMOND BORING-MACHINE. 


Amone the novelties exhibited by the French at Paris, the 
diamond boring-machine should not be overlooked. The whole 
apparatus consists of a rotating boring-machine, invented by M. 
de la Roche-Tolay, put in motion by the horizontal water-pres- 
sure engine of M. Perret. ‘The machine is used for boring holes 
for blasting, in making underground galleries or tunnels. 

The following description is a translation of a brief account 
of the machines written by the inventors: 

Boring - machine. — ‘The boring-machine consists of a® 
hexagonal shaft of cast steel 4 ft. 9 in. long, with a hole 

vierced through it from one end to the other, § in. in diameter. 

his shaft is furnished at one of its extremities with tools of 
different forms, according to the nature of the rock to be 
operated on. For instance, Leschot’s ring with black diamonds 
cun be employed ; or a solid cylinder of iron, of which one of the 
buses is set with some pieces of hard substance ; or, lastly, steel 
augurs of different — for soft rocks, and the metals. The 
other extremity of the shaft is furnished with a gun-metal piston, 
upon which the water presses, and which keeps the borer always 
applied to the rock as the hole advances. The pressure is 
cbtained by means of a fall of water, or a force- pump with ac- 
cumulator and reservoir of air. 

In the apparatus now described the pressure may vary from 
0 to 12 atmospberes, which corresponds to a maximum pressure 
on the borer of about 22 cwt. It will be shown by-and-by that 
a pressure of 14 cwt. suflices for the hardest rocks. 

The water which is used for making the borer advance is 
brought by a small tube of vulcanised india-rubber; this is 
furnished with a cock, which permits the pressure to be varied 
at pleasure according to Daniel Bernoulli's theorem. 

In order to bring back the boring-tube when a hole has been 
made, the water is turned off from the back of the piston and 
made to play on the front, whilst the water behind the piston 
1s allowed to escape. The boring-tube can thus be brought 
back with the greatest ease. 

The boring-tube or shaft is fixed inside a cylinder of gun- 
metal, perfectly turned for a length of 3 ft. 8}in., in which the 

iston can move. Holes can be bored to a depth of 3 ft. to 
3 ft. 3in., with a diameter of 1j in. to 2} in. 

The shaft which carries the borer passes through an iron 
socket, which is supported by two bearings in the front part of 
the frame. ‘The socket is furnished with a conical pinion, set in 
motion by an inclined shaft, which is driven by a gun-metal 
wheel fixed on the shaft of the water-pressure engine. 

Water-pressure Engine.—The water-pressure engine is com- 
posed of horizontal gun-metal cylinder bolted to the frame of 
the boring part. ‘lhe —— of the cylinder has a bent 
tubulure, to which a vulcanised india-rubber tube can be con- 
nected in order to bring in the water. ; 

In this cylinder a gun-metal tube is fixed, to which we 
give the name of regulator. It is fitted and turned with the 

reatest care, and has openings made at its extremities. A 
Back ard and forward motion is communicated to it by means 
of sin eccentric. 

Two boxes furnished with gun-metal segments, acted on by 
steel springs, keep the regulator exactly in the centre of the 
cylinder. ‘These segments prevent the water from passing round 
the regulator during its motion to and fro. _ ncaa 

In the interior of the regulator there is a piston 23 in. in dia- 
meter, packed with leather. Water presses alternately on each 
side of the piston; the stroke is 43 in.; and a connecting-rod 
transforms this back and forward motion into a continuous 
movement of rotation by acting 02 a crank. 

‘The water, after having acted on the piston, escapes by two 
tubes placed at the back and on each side of the cylinder, and 
two fiy-wheels fixed at the extremities of the crank-shaft 
regulate the motion. [ ; 

Carriage or Stand for several Boring-machines.—The 
driving ot tunnels may necessitate the employment of several 
boring-machines which should be able to work simultaneously. 
To arrive at this end # carriage or stand has been designed. 
This carriage consists of two sides made of sheet iron and angle 
iron, kept apart by tie-pieces fixed to the top and bottom of the 
sides. ‘This frame is furnished with two pairs of wheels, which 
rest on rails. Each side piece carries in front two vertical 
screws, round whica four nuts move. These nuts carry two- 
by-two cross-pieces of iron which can be shifted up and 
down, but are always parallel to one another. This motion is 
brought about by means of a socket of cast iron in two pieces, 
which embraces the cross-pieces. ‘The socket carries a bevel 
wheel at each extremity which works with a wheel of equal 
diameter that forms part of the nuts. From this it is easily 
understood that the cross-pieces may be brought to any desired 
height by giving the socket a movement of continuous rotation 
by means of a ratchet-lever. ‘ : : 

Each cross-piece supports a cast-iron frame, which has at the 
back two bars securely fixed to the uprights of the carriage 
and to the frame itself by a socket and two screws. 

The two cross-pieces are quite independent the one of the 
other, each frame can, therefore, be raised or lowered by itself ; 
besides, the frame can turn around the cruss-piece 80 as to take 
an inclination of from 0° to 40°. ; : 

Each frame can take four boring-machines, which are fixed on 
the frames by means of screw-clamps. The boring-machines, 
therefore, can be fixed in any desired direction in the plane of 
the frames, and holes can thus be bored in any direction. . 

Pipes of vuleanised india-rubber are used for bringing in the 
water and carrying it away after it has done its work, Eight 
cocks, for regulating the supply of water, are fixed to the frame. 
A reservoir of air is placed at the back of the frame, in the 
middle of a transverse cast-iron pipe; it is destined to deaden 
any shocks which might be produced in the pipes by variations 
in the velocity of the water. This tranverse pipe 1s connected 
with the main pipe, bringing the water for driving the machine, 
by means of a vuleanised india-rubber tube. This tube allows 
the carriage to move backwards or forwards several yards with- 
out its being necessary to lengthen or shorten the main pipe. 

Finally, the carriage is furnished with four screws, which 
serve to keep it in its place in spite of the reaction against the 


boring-machines. 





Boring Sha for Coal Mines through Wi Strata.— 
Close to the dlamnd boring-machine, which has already been 
described, the St. Avold Mining Company exhibits some of the 
large boring tools used by M. Chaudron, of Brussels, in making 
one of their shafts. The merit of MM. Kind and Chaudron 
consists in having applied to very large borings processes which, 
until of late years, had only been used in making small bore- 
holes. M. Chaudron has bored shafts 14 ft. in diameter ia the 
same way as a small boring is made for coal or water. By 
using Kind and Chaudron’s process, the pit is sunk and tubbed 
while yet full of water. 

M. Chaudron begins by boring a shaft 4 ft. 7 in. in diameter, 
and then by a subsequent boring enlarges it to 14ft. If the 
ground becomes hard, an intermediate-sized borer of 7 ft. 9 in. 
in diameter has to be employed. The small boring is usually 
kept about 16 yards in advance of the lirge one. Of course 
where such large borings are made, the tools become very heavy. 
The mere boring tool for the 14 ft. borings weighs as much as 
eight tons. As soon as the necessary depth has been reached, the 
tubbing is put in. The tubbing — by M. Chaudron con- 
sists of a series of cast-iron rings bolted together, with sheet- 
lead between the rings so as to make a perfectly tight joint. 
The tubbing is let down gradually, and new rings are fastened 
on at the top as they become necessary. Each ring is duly 
tested before it is used to double the pressure it is destined to 
support eventually. 

When the tubbing reaches the bottom, a peculiar arrange- 
ment, called the boite & mousse, which can scarcely be explained 
without a fivure, makes a perfectly tight joint at the bottom, and 
then the only water that has to be pumped up is that remaining 
iu the shaft. A small space is left between the tubbing and 
the ground, and this is eventually filled with concrete. 

M. Chaudron asserts that time and money are saved by this 
process, and that a stronger tubbing is secured for the shaft. 

There is little doubt about the merits and ingenuity of the 
process, and persons interested in coal mining will find it worth 
their while to examine the boring tools, tubbing, and model ex- 
hibited by the St. Avold Company. 








TuE Fiow or Sottps.—M. ‘Tresca’s paper read at the 
Paris meeting of the Institution of Mechanical Engineers, was 
interesting, and it was the opinion of many of those who heard 
it that it foreshadowed important improvements in the working 
of metals. Thus far, we believe, however, no direction in which 
M. ‘Tresca’s researches will have a practical bearing has been 
indicated, yet it does not follow that their ultimate results can 
at once be foreseen. That the particles of solids of which the 
form is altered must move upon each other, and in the direction 
of least resistance, is of course a physical law, long known to 
many. More than twenty years ago M. Remond made silver 
pencil-cases by punching a flat plate of silver into a tube, and 
drawing this out; and Mr. Parkes, of Birmingham, now makes 
tubes in this manner. The beautiful process of stamping 
metallic capsules is another interesting instance of the flow of 
solids. The soft metal is placed in a shallow circular recess, 
and a die, slightly smaller than this recess, is stamped upon the 
metal, which instantly runs up the die and uniformly around it, 
to a height sufficient for the capsule. Cold rolling, cold tube- 
drawing, &c., are all examples of the flow of solids, and so 
indeed is ail forging and working in heated but not liquified 
metals, since they are then solics of but moderate cohesion. 
With the exception of M. Tresca’s experiment of forcing a pile 
of lead plates into concentric tubes, we have long been familiar 
with much of what was shown by his specimens, especially with 
the grain of the iron in forgings when brought out by acid. 
Lead pipe and bullets have long been “squirted ” by hydraulic 
pressure, and Mr. Weems has even pretended that, in pressing 
an alloy of copper and zinc, he separated those constituents 
from each other. 

Parcets Post.—Mr. Page, of the Post Office, lately repre- 
sented to the Railway Commission the feasibility and advantages 
of a parcels post. This also formed a part of Sir Rowland 
Hill’s scheme for the reorganisation of the Post Office. It is 
believed that such a post would greatly increase the transmis- 
sion of parcels, and that it would add tothe revenue of the 
railways. 

UNDER-DRAINAGE.—A correspondent of the Times, who has 
under-drained 1000 acres of land since September last, refers in 
his letter to the great improvement in the crops on this land, as 
compared with that not so drained. He asserts that he has 
found, by careful experiments, that drained land has given 16 
bushels of wheat more per acre than contiguous land in all 
other respects the same, and he estimates that the improvement 
in one year’s crop is sufficient to pay half of the cost of under- 
drainage. 

Locomotives Wantep.—The Grand Tronk Railway of 
Canada requires more engines, the present number (298) being 
quite insufticient for the development of the traflic. Said the 
chairman, at a recent meeting of the shareholders, “every addi- 
tional engine would earn twice its cost in the first year. Taking 
the cost of the engine at 2000/., it will earn 40002. in increased 
receipts.” ‘ 

VALPARAISO.—A prospectus has been issued of the Val- 
paraiso Waterworks Company, with a capital of 200,000, in 
shares of 201, to supply the city of Valparaiso with water 
through a canal to be cut from the Aconcagua river, flowing 
from the Andes. This canal, a portion of which has already 
been completed, is at the same time calculated to yield a re- 
venue by furnisi.ing water for irrigation to the lands throughout 
its course. 

Tue Oxpnancte Setect Commirres.—lIn the debates on 
the Army Estimates the other night, several speakers spoke 
strongly against the practice of officers in public departments 
being allowed to take out patents, especially in cases where the 
same officers had to sit in judgment, as in the case of the 
Ordnance Select Committee, upon the inventions of others. 
Sir John Pakington thought that, with the exception of this 
committee, much might be said ou buth sides, and rather 
favoured the taking ot patents by officers. 

SHEFFIELD.—A good demand is experienced for railway 
plant at Sheffield, the preference being given to that manu- 
tactured of Bessemer steel. The heavy iron branches continue 
tolerably active, both at Seflield and Rotherham. 





Tue Runcorn Brwer.—The fourth of the six great 
lattice girders, to form three spans of 300 ft. each, over the 
Mersey at Runcorn, was let down to its bearings on Tuesda 
week. ‘I'his great bridge will carry the London and Nort 
Western Railway by a direct line to Liverpool. The last girder 
is expected to be in its place by Christmas. 

PeTRoLEuM.—Captain Shaw, the superintendent of the 
London Fire Brigade, attributes only two fires in London in 
1866 to the use of petroleum, while 115 are ascribed to gas. 
Our imports of petroleum from the United States were of the 
value, in 1865, of 430,000, and in 1866 of 696,000/., an in- 
crease of 60 per cent. 

Raitway AMALGAMATION.—Influential parties are re- 
commending the amalgamation, into one conceru, of the Great 
Northern, Great Eastern, Manchester, Sheffield, and Lincoln- 
shire, and Lancashire and Yorkshire railways. The present 
aggregate length of the systems of the four companies is 1800 
miles, and they are earning about 140,000/ weekly. 

EasTBourNE.—The drainage works of Eastbourne, which 
have been in progress during the last two years, were lately 
completed and opened, the day being observed as a holi- 
day in the town. Four miles of arterial drains have been con- 
structed in Eastbourne, while the outfall is at Langney Point, 
some three miles distant, the advantage of the place selected 
being that the main currents of the English Channel pass it 
with such rapidity that the sewave is immediately carried out 
to sea. The three miles between Eastbourne and Langney 
Point is made up of shingle and water, and bears the significant 
name “Crumbles.” To carry a drain with a fall of 160 ft 
25 ft. below the surface, and to supply it with all convenient ar-. 
rangements for flushing and ventilation, has been, with such 
material, work of no ordinary kind. Before the piping could 
be laid, the whole of the distance had to be carefull piled, and 
water pumped out at the rate of ten millions of po A a day. 
The outfall itself is an iron pipe 3 ft. in diameter, and supported 
on oak piles bound together by tie-rods and iron bolts. A 
valve-pit is built at the fall of the beach, which at once allows 
the free outfall of the sewage and excludes the sea. ‘The total 
cost of the works has been 35,0001, of which 25,0002. have 
been contributed by the Duke of Devonshire. Mr. McClean 
has been the consulting and Mr. G. A. Willis the resident en- 
gineer. 

Our CHANNEL SteaMeErs.-—We had occasion to describe, in 
our last number, the discomforts of our miserably insufficient 
Channel steamers, vessels wholly unsuited in their design as 
well as in their dimensions for the requirements ot night traffic 
at least. We did not add that the Dover and Calais boats have 
no stewardesses, and that ladies going below in a rough 
night, and generally unable to help themselves from the moment 
they enter the cabin, can obtain no aid except from a man who 
combines the duties of barman and ticket-collector with those of 
steward also in the gentlemen’s cabin. One night last week a 
lady, travelling with her husband, from Paris to London, be- 
came indisposed in the train before reaching Calais. Her hus- 
band proposed that they should remain in that town for the 
night, but she wished to get home with as little delay as pos- 
sible, and so went on board the boat. The sea was by no means 
smooth, and she soon suffered the additional misery of sea-sick- 
ness. Compelled, at last, to go below, she could only go alone, 
gentlemen being necessarily excluded from the ladies’ cabiu. 
Her husband had reason to fear that she might faint 
there, and, after she had been down a few minutes, he insisted 
that the steward should go after her and give her any necessary 
attention. He accordingly went, and, not finding the lady 
among those lying in the cabin, returned to say she was not 
there. He was told, however, that she had gone into the cabin, 
and that he must find her, and, if necessary, bring ber out. 
Upon his second attempt the steward entered an apartment of 
even greater privacy than a lady's sleeping-room, and there 
found the object of his search, lying unconscious upon the floor. 
He raised her in his arms, brought her to the cabin door, and 
her husband brought her thence to the deck, where she sat for 
another hour, for balf of which time it was raining heavily. Il, 
and wet to the skin, she entered the train at Dover, and reached 
home in the morning to be laid up under a doctor’s care for the 
rest of the week. We will not dilate upon the abominations of 
a system under which such an indecency could be committed, 
nor do we wish to blame the bungling biped who is thus charged 
with a woman's office in cases where the presence of a man is an 
outrage; but were we to describe all that may be seen on board 
our Channel boats, many of our readers would refuse to credit 
us. It is sufficient to say that the present management of these 
boats is disgraceful. 

Tue VArtry EMBANKMENT.—In the arbitration case going 
on in Dublin, upon Mr. ‘Tighe’s claim for 25,000/. for damages 
to his property in consequence of the construction of the Vartry 
Embankment, several engineers gave evidence that the work 
was defective in various respects, and that its entire failure 
would certainly destroy Mr. ‘Tighe’s grounds. 

HuLu.—Messrs. C. and W. Karle have launched this week a 
steamer of 700 tons register, intended tor the St. Petersburg 
trade, and built for Messrs. C. M. Norwood and Co. Messrs. 
Earle will also launch to-morrow (Saturday) a steamer which 
they have been building for Messrs. Brownlow, Lumsden, 
and Co, 

AMERICAN NAVAL ENGINEERS .—An engineer in tire United 
States navy writes to the Army and Navy Journal, complaining 
of the position of engineers in that service. From the com- 
plaints the positivn of engineers there is even worse than the 
a of which some of our naval engineers have complained 

ere. 

Tue Brenner Pass.—M. Nordling has given to the French 
Society of Civil Engineers an interesting communication upon 
the Brenner Pass on the line from Munich to Verona. From 
Rosenheim, near Munich, the line is working to Innspruck, 66 
miles, and also from Botzen to Verona, 923 miles. ‘The inter- 
mediate portion of 77 miles forms the Brenner line. Innspruck 
is 1899 ft. above the sea, while the summit of the Brenner is 
4484 ft. above the same Gatum. The gradients of the line 
traced have a maximum inclivation of 1 in 40, and the curves a 
minimum radius of 114 chains, The works are heavy through- 
out, and of an interesting character. The cost of the line, 
which is expected. to be opened in August, is 3,000,000/, 
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APPARATUS FOR REGISTERING THE TRACTIVE FORCE OF LOCOMOTIVE ENGINES. 


DESIGNED BY MR, E, HOLZT, ENGINEER OF THE PRUSSIAN STATE RAILWAY. 
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: : 

Tus apparatus has been invented by M. E. Holzt, engineer 
of the Prussian State Railway, for the purpose of registering the 
tractive force exerted by locomotive engines during the whole of 
each trip made by them with a train. The apparatus consists 
of a simple dynonometer fixed to the draw hook of the engine, 
as shown in Figs 1 and 2. The dynamometer consists of a set 
of compound levers (see Figs. 3 and 4), ab, bc, cd, de, ef, 
transmitting the tractive force to a coil spring, h, Fig. 4, the 
expansion of which is shown by a pointer, 7, Fig. 3. The 
pointer of this dynomometer is connected with a pencil, n, Fig. 
1; and opposite to the latter a | pase of paper or indicator card 
is mounted upon two rollers, and moved at an uniform rate in a 
vertical direction by clockwork. The indicator card is graduated, 
the scale in a vertical direction representing time, whilst that at 
right angles to it is equivalent to tractive force exerted by the 
engine and registered by the dynamometer. The apparatus, 
when set into action, will produce a diagram (see Fig. 5) show- 


















































each special condition has been continued. The stoppages are 
registered with equal accuracy by the clockwork moving on 
without there being any traction upon the dynamometer. The 
stoppages are therefore represented by straight lines upon the 
zero line of the indicator card. The only practical disadvantage 
which this apparatus has is the fact that any distance run 
through by the engine without its exerting a tractive effect, as, 
for instance, in going down hill, or when the steam is shut off 
approaching a station, tle apparatus registers this in the same 
manner as a stoppage, and this occasionally leads to mistakes. 
It is stated that several German railways have commenced to 
introduce registering apparatus of « similar kind into their 
regular service, and that many practical advantages are gained 
by so doing; but we should think that such apparatus is better 
adapted for occasional than continual use, 








Iron ts Prussta.—The production of pig and rough iron in 
Prussia in 1865 was 693,137 tons, while in 1861 it was only 
412,701 tons, showing an increase in 1865 over 1861 of 180,436 
tons. The quantity of rails made in Prussia in 1865 was 
404,294 tons, as compared with 283,991 in 1861, showing an in- 
crease in 1865 over 1861 of 120,303 tons. The Prussian foun- 
dries produced 187,431 tons in 1865, against 115,420 tons in 
i861, showing an increase of 72,002 tons in 1865 over 1861. 
The quantity of rough steel made in Prussia in 1865 was 
47,085 tons; in 1861 it was only 7620 tons. 

Seconp BripGe at NiaGaraA.— ‘the Niagara Falls 
Gazette states that arrangements have been made for building 
immediately a new suspension bridge, passing from near the 
Clifton-house, on the Canada side, to near the gas-works on the 
opposite shore. The new bridge will be considerably longer 
than its neighbour below, the clear span of which is 822 ft. 

WartErLoo-BrinGe.—The chairman of the Waterloo-bridge 
Company stated at the late meeting of the shareholders that the 
directors knew nothing of the rumours as to the purchase of the 
bridge for the public. 

Firry-ron Guns.—In a notice of the William I., formerly 
known as the Fatikh—the great frigate building at the Thames 
Ironworks—the Times states that she will be armed in part 
with 50-ton guns. Nothing over 27 tons will be provided, how- 
ever. 

Tne CieveLtAnp Iron Trapg.—Trade in the Cleveland 
group shows a somewhat better tone. Makers’ stocks of pig 
iron have diminished of late, although they are still heavy. One 
large firm has decided on blowing out two furnaces. Messrs. 
Gilkes, Wilson, Pease, and Co. have blown in a new furnace; 
but this firm has not had in blast any one of its five smaller 
furpaces since the commencement of July last. ‘The rail mills 
are reported to be getting short of orders, although one firm has 
secured a contract for 9000 tons of rails for Russia. The ship- 
building trade is considered to be improving. The last return as 
to the Cleveland furnaces shows ninety-one in blast and twenty- 
eight out of blast. 

LuGGaGE ON RAILWAY-CARRIAGE Roors.—Captain Tyler 
has reported strongly, to the Board of Trade, against the 
practice, common on some lines, of placing luggage on the 
roofs of carriages, mse of express trains making long con- 
tinuous runs. The luggage is likely to—and often does—take 
fire from sparks from the engine, it interferes with the view of 
the guard along the train, and the carriages, thus loaded, are 
top-heavy, and more likely to turn over if they leave the rails. 
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BREECH-LOADING OrDNANCE.—-No less than nine 64- 
pounder breech-loading Armstrong guns, made at Elswick, were 
rejected at proof at Woolwich some little time since. 

Wurtrwortn OrpNANCE.—Two 9 in. and one 7 in. Whit- 
worth guns were some time since ordered for the navy, and four 
8in. guns were rifled upon the Whitworth plan. Only the 7 in. 
gun was issued, however, for experiment on board the Excellent, 
and the director of Naval Ordnance has reported unfavourably 
upon it. No more are to be ordered upon Mr, Whitworth’s plan. 

Visits oF ENGLISH WoRKMEN TO Paris.—The first of a 
series of excursions to the French capital, orgunised by the Paris 
Excursion Committee, under the presidency of Mr. Layard, M.P , 
left London-bridge Station at 10 ewe 4 on Saturday night. 
Prior to starting on their journey, a social meeting was held, by 
the kind permission of Mr. Henry Hoare, at 9, St. James’s- 
square, for the purpose of introducing the excursionists, who 
had assembled from various parts of England and Scotland, to 
one auother. From statements made by the secretary at this 
meeting, it appears that several large employers are in treaty 
with the committee for the accommodation of workmen whom 
they propose to send over to Paris during the present summer, 
Messrs. Broadwood alone securing 100 beds for the first week in 
August. The committee being able to provide sleeping accom- 
modation for visitors reaching Paris by other routes than the 
Newhaven and Dieppe, there is no doubt that large numbers of 
persons will avail themselves of the facilities offered by this 
committee to intending excursionists. 

Reminoton Rirtes.—A large order for Remington breech- 
loading rifles was given last jet by the Austrian Government, 
and the Swedish and Danish Governments have also adopted 
the same arm, 

Sremens’s Puppuinc Furnace.—The first regenerative 
puddling furnace in England upon Mr. Siemens’s plan is work- 
ing at the Bolton Iron and Steel Works, making three shifts of 
eight hours each daily, and taking out upwards of 7500 lb. of 
iron in eighteen heats, with a very low consumption of coal. 
Even the workmen are satisfied. ‘They are now likely to have 
their “eight hours’ work, eight hours’ play, eight hours’ sleep, 
and eight shillings a day.” 

ArmstTronG Guns ror Ecyrt.—A number of Armstron 
guns, made at Elswick, have been proved at Woolwich, an 
shipped by the Elswick Company to Alexandria for the Egyp- 
tian Government. 

Inp1An. [rems.—An agency has been established in Calcutta 
to induce Anglo-Indians to return to England by the China, 
Japan, and American route. A committee appointed to take 
evidence as to the desirability of constructing wet docks in 
Bombay harbour has commenced its duties. 

A Day's Work.—On Whit Monday 119,569 passengers 
were carried over the Metropolitan and the Hammersmith and 
City railways—both worked as one line. This is the greatest 
day's traffic yet attained. 

CHocoLaTEe.—If M. Menier—and he is a great advertiser—is 
to be believed, his chocolate works at Noisiel-sur-Marne; employ 
500 woleo and his water-wheels give a total power of 500 
horses, He professes to make about eight tons of chocolate 
daily. 

Sx. GreorGE’s, HANOVER-SQUARE.—At a meeting of the 
vestry of St. George’s, Hanover-square, on the 6th inst., Mr. 
H. T. Tomkins was elected to the office of surveyor to the 
parish in the room of Mr. Edward Charles Richman, resigned, 
and who has filled the post for thirty-three years. There were 
seventy candidates, each being, according to the terms of the 
advertisement, under thirty-five years. 
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THE INSTITUTION INQUILKY. 
To rae Eprror or ENGINBERING. | ; 
Sir,—If all the members of the Institution of Civil Engineers 
were as much above suspicion of unfair and ungenerous conduct 
as Mr. Charles Hutton Gregory, I feel satisfied that the iate 
inquiry with reference to Mr. Scott Russell would either not 
have been made at all, or, if made, it would have been so con- 
ducted as to have evolved some relevant issue. But neither Mr. 
Bidder nor Mr. Hawkshaw is Mr. Hutton Gregory ; and the only 
extenuation of Mr. Bidder’s conduct which Mr. Hawkshaw 
seems to have effected is that of having avowed he was pretty 
nearly as bad himself. No excuse has been made, or can be 
made, for Mr. Bidder’s rash und indecorous action in this matter ; 
and if even the whole council were to elect to tar theinselves 
with the same stick—which I trust they will not do—Mr. 
Bidder could not be made one whit whiter by the gratuitous 
immolation. What is the charge against Mr. Russell? That 
he did not pay for certain guns which he had bought—not be- 
cause he fraudulently evaded payment, but because his pecu- 
niary circumstances had in the mean time so changed as to 
deprive him of the power! Henceforth let it go forward to the 
public that the Institution of Civil Engineers 1s an irresponsible 
court of inquisition, which visits with its censures members who 
are unable to pay their debts. What would the House of 
Commons say to such a rule if sought to be enforced upon its 
members? We never heard that the notorious and habitual 
impecuniosity of Richard Brinsley Sheridan and Charles James 
Fox, and even of William Pitt—whose debts, amounting to six 
thousand pounds, Parliament voted the money to pay after his 
decease—were regarded by any one as disqualified thereby even 
for the highest offices inthe State. And 1s this gnat to be now 
strained at by a Society of Engineers—composed chiefly of raii 
way men, who are at least popularly supposed to be quite 
capable of swallowing the camel? Pitt's poverty was, after his 
death, made the subject of the highest panegyric by his rival, 
Fox. And with reason. For it would have been easy for a man 
who had the whole resources of the State in his hand to have 
died disgracefully rich. Whatever may be said of some of Mr. 
Russell’s assailants, the stigma of wealth does not attach to him ; 
and let those who blame him for his poverty remember that such 
a condition has its precious compensations. No one can accuse 
him of having enriched himself by bribes—of having, while the 
recognised protector of a company’s interests, leagued himself 
with contractors to fleece his employers for his own benetit—of 
having used official information to enable him to dabble suc- 
cessfully in shares—or of having acted a part in the various 
other forms of railway obliquity of which the world now hears 
so much. Let every member of the Institution of Civil Engi 
neers say as much, and let the public believe the declaration if 
they can. ; : 
Such, permit me to say, are the reflexions which will naturally 
present themselves to every unprejudiced mind in connexion 
with this matter, and the Institution will yet find that those 
members of council were in the right who desired to dismiss this 
scandal as a matter with which the Institution had no concern. 
Iam not the apologist of Mr. Russell, and have no desire to 
defend him in any part of his conduct that is fairly censurable ; 
and I think he is to blame for having confounded in one common 
censure all who have been persuaded or entrapped into the 
partisan and hostile policy ot Messrs. Bidder and Hawkshaw. 
There is no reason to doubt that many of the persons so misled 
have been governed by sincere motives. But they have been 
oppressed by the weight of authority into a course where they 
had no longer their own plain judgments to guide them; and 
the great railway lights have only proved an ignus fatuus to 
lead them astray. They have delivered themselves over to 
Mr. Hawkshaw. And who is Mr. Hawkshaw? What element 
of superiority has he over other mediocrities xround him, unless 
it be that of greater assurance and less delicacy? It is quite 
fitting that he and Mr. Bidder should run in couples. ‘They 
form a characteristic railway team. But he may yet find that 
great reputations are not always enviable or solid ones. Notoriety 
is not the same thing as fame; nor am I aware of any durable 
and solid ground on which any high appreciation of Mr. Hawk- 
shaw’s talents or magnanimity could be rested. A successful 
railway engineer he is, no doubt, and any claim to acceptation 
thence arising is no doubt his due. But this distinction proves 
just about as much in regard to qualitjes of heart and mind as if he 
were a successful linen-draper. Whatever lesson these twin stars 
in the engineering tirmanent may forecast, to me and others it 
seems plain that it is quite beside the function of a scientific 
institution to inquire whether all its members have paid all their 
debts or not—that the action of Meesrs. Bidder and Hawkshaw 
in fishing out information about Mr. Scott Russell’s debts, which 
had already been adjusted with the parties concerned, was both 
officious and impertinent, and that the ex parte manner in which 
the subject was brought before ,a general meeting of members 
by Mr. Bidder, not with any obvious reluctance and pain, but 
with apparent gusto, justifies a censure upon him and his coad- 
jutor far more severe than any that can be passed upon Mr. 
Russell by a tribunal where his accusers sit also among his 
judges. Mr. Gregory says that “ Mr. Hawkshaw made a state- 
“ ment which proved the untruthfuluess of the assertions which 
* had been made with regard to Mr. Bidder by Mr. Russell and 
“ his supporters.” What this untruth is [ do not know, nor do 
I know who are Mr. Russell’s supporters. But setting these 
statements of Mr. Russell aside, and judging merely from 
facts which all parties admit, the conclusion every un- 
biassed person must come to is, that the conduct of Messrs. 
Bidder and Hawkshaw is quite inexcusable. Who gave them 
the right to constitute themselves into a court of inquisition 
into the private affairs of the members of the society? Who 
constituted them the public prosecutors of the Institution? Who 
can justify the proceeding of bringing a charge publicly against 
a fellow-member sitting at the same council-board without first 
endeavouring privately to ascertain if the charge had any force 
or coherence? And who can be insensible to the operation of 
that law in weak human nature which seeks to justify precipi- 
tate accusation by endeavouring to procure unwarrantable con- 
viction? If all this is admirable, then is the conduct of Messrs. 
Hawkshaw and Bidder to be commended. If it is the reverse of 
admirable, then, for a like reason, must their conduct be con- 




















demned. And let not Mr. Gregory suppose that it is out of 
any desire to support Mr. Russell that these conclusions are 
evolved. It is out of a love of truth and justice, a resistance 
to the coarse tyranny of coarse natures brought by accident into 
prominence and power, not unmingled with a suspicion that 
agencies still more sordid than any which appear at the surface 
may beat work. I see that the determination expressed in a 
former letter, that if the fact of such agencies could be proved, 
I, for one, would so lay the lash on as to make the culprit ** bleed 
at every line,” has been made a great handle of in some quarters, 
omitting, of course, with characteristic candour, all reference to 
the conditional “ if,” which would alone justify the infliction. I 
do not retract or modify a single word of that expression, nor 
am I to be daunted by Mr. Bidder or Mr. Hawkshaw, or any 
other railway magnate, from expressing my sense of the impolicy, 
injustice, and indecorum of their public policy in this matter, 
and to which they have challenged public attention. Unlike 
them, I will not = & up old transactions or pry into their private 
affairs, nor will I follow Mr. Russell in inputting to them 
flagitious motives of any kind, which, whether they exist or no, 
I see not the least chance of his being able to prove. But this 
I do say, that their whole course of proceeding has been indica- 
tive of but scant love of justice, no delicacy, generosity, or for- 
bearance; and whatever the technical result, so far as Mr. 
Russell is concerned, may be, the genuine, abiding, and in- 
effaceable result to them will be most disastrous. If men will 
play the bully, they must pay the price. If men will do things 
of questionable taste or propriety, they must abide the conse- 
quences. Now all the world knows that Mr. Scott Russell has 
been unable to pay for some goods which le had ordered, and 
for which he had been paid himself, a faulty thing, no doubt, 
and capable of being made a great handle of. But when men 
get into pecuniary straits, such things daily oecur; and it is all 
very easy for persons differently circumstanced to moralise at 
their ease, though probably those same persons in a like case 
would themselves have done worse. In all this, however, there 
is no proof or necessity of dishonest intent, and Mr. Russell only 
made the error which every one commits, who, at the same time, 
orders goods and miscalculates his means. His assailants, how- 
ever, have had no necessities to plead in extenuation of their 
proceedings. They have sought to hound to death a member 
under pecuniary straits when a generous instinct would rather 
have endeavoured to help him on; and by this conduct they 
have fixed indelibly in the engineering mind a corresponding 
impress of their own qualities, while they have awakened a 
sympathy for the victim of their hostility which will yet make 
itself heard in accents to which the world will not close its 
ears. 

Iam, Xc., 

DerecTor. 


COURTS OF HONOUR. 
To tHe Eprror or ENGINKERING. 

Sir,—On reading the leading article on “Courts of 
Honour” in the last number of your journal, I observe the 
following sentence: * It happened, too, as generally understood, 
‘*that Mr. Bidder had not long previously been the concession- 
“ary engineer of the St. Gothard line of railway across the 
“ Alps; that the parties with whom he acted found themselves 
“unable to complete their arrangements, that their contract 
‘was cancelled, and that Mr. Scott Russell, with another 
“eminent engineer, had succeeded Mr. Bidder in the under- 
“ taking.” 

Now, Sir, I can assure you the words, *‘ as is generally under- 
stood” in the above sentence, were absolutely necessary to save 
the credit of the writer, the whole of the statements following 
them being contrary to the facts. 

1 was the concessionary engineer of the Furopean Central 
Railway ; I made the necessary investigations in the country, 
and was the only engineer engaged in negotiating the terms of 
the concession with the Government of Tessin, and that, too, 
without any knowledge on the part of Mr. Bidder. 

On my return to England, a company was formed, the direc- 
tors of which requested Mr. Bidder to accept the position of 
consulting engineer. The object of the company was to con- 
struct a railway from Piasca ‘a town at the junction of the 
valleys leading to the passes of St. Gothard and Lucmanier), on 
the southern or Italian side of thé Alps, to Chiasso, a town near 
Como, with a branch line from Bellinzona to Locamo, at the 
head of Lake Maggiore. By the terms of the concession, the 
question of making railways through or across the Alps was 
left open to all the world, except, indeed, though strange it may 
appear, to the Central European Railway Company. 

The following is an exact translation of the only clause in 
the terms of the concession relating thereto: 

“ The company engages to make some studies for the passage 
“‘of the Alps, and to take the necessary steps with the Govern- 
‘*ments of the States interested, so as to be in a position to 
“present a proposal for the passage of the Alps within two 
“ years from the date of the Federal ratification to the present 
“cencession. Should the company become the concessionnaire for 
“an Alpine pass, it shall not ask any pecuniary assistance from 
“ the Government of Tessin.” ‘The date of the Federal ratifi- 
cation is July 3ist, 1863. I believe your readers practically 
acquainted with the subject will, after reading the last sentence, 
agree with me that the European Central Railway Company 
was completely excluded from becoming the concessionnaire for 
any Alpine pass in connexion with their undertaking, as one 
can never be carried out without subventions to a heavy amount 
from the cantons through which it passes, as well as from the 
Federal Government. 

Mr. Bidder advised the company as to the form of the pro- 
posed contracts; but the board never gave him instructions to 
investigate or report on any of the passes of the Alps; in fact, 
ic would have been puerile for them so to have done in the face 
of the above clause in the terms of the concession. 

This ocearred in 1863, since the autamn of which year, Mr. 
Bidder has been consulted but tittle, if at all, by the Board, 
though, if the company be still in existence, that gentleman is 
still their consulting engineer, and consequently cannot have 
been “succeeded by Mr. Scott Russell and another eminent 
“engineer.” 


From the above facts it is clear the Board of the Central 
Euro Railway Company could never for a moment seriously 
entertain the thought of the passage of the Alps, and any pro- 
fessional connexion with that company wonld fail to raise any 
interest on the subject in the mind of an engineer. I may per- 
haps be here permitted to assert that I have reason to know 
that for many years Mr. Bidder has never spent one shilling of 
his own or other persons’ money on the subject, or given it a 
deep consideration. 

Being thus able to clear away the only ground on which (as 
the writer of the article observes) “ Mr. Bidder has has been so 
“ generally suspected, if not indeed aceused, of having had in- 
“terested motives, or at least private spite, in heading the 
“attack” on Mr. Scott Russell is the reason for my troubling 
you with this letter. 

I am, Sir, your obedient Servant, 
WitirAM Cotutetr Homersnam, C.E. 

London, June 12, 1867. 








THE DRAINAGE DISCUSSION. 
fo Tue Eprror or ENGINEERING. 

Str,—Mr. Liernur will find all that I stated respecting the 
Japanese authenticated in Liebig’s “Natural Laws of Hus- 
bandry.” 

Finding that Mr. Francis Taylor has sent some details of his 
plans, I need not take up your valuable space, and am, 

Sir, your obedient Servant, 
June 11, 1867. 


To THe Epiror or ENGINEERING. 

Sr,—I presume as you have inserted Mr. Liernur’s letter, in 
which he calls upon me for “ details,” that you will allow this 
communication admission into your columns. 

For many years (sixteen at least), with a fair knowledge of 
scientific chemistry, I have been experimenting upon, and try- 
ing to obtain from our springs, and wells, and rivers human 
excrete, so as to preserve the solid constituents of both for 
agricultural uses. The fluid part I have given up as a hopeless 
matter FOR ANY PROFIT. 

Mr. Liernur assumes that I am ignorant enough not to know 
the chemical value of this fluid. I know well its theoretical 
importance for agricultural purposes; but I do not know how 
to avail myself of its constituent value at a profit, diluted as it 
is in itself and by water-closet engineering; but I do know 
what to do with the solid refuse.* By separating from this 
the liquid part and not allowing any massing of the deposits by 
sprinkling a few ounces of refuse dry ashes (already lying idle 
on the premises, but now to be usefully employed and to be got 
rid of) on each before they leave the pan, by protecting the ac- 
cumulation from rain and exposing it to ventilation and eva- 
poration, just as guano is dried on the rainless islands of the 
Pacific, I find this solid excreta, in all sorts of weather, dried in 
about three weeks, ready for grinding into a manure very 
valuable for agriculture, and this positively without smell, so 
that my patent apparatus may be placed on every flocr of a 
dwelling-house, and used perfectly without offence, and the 
mechanism so easy that the weakest invalid or the smallest 
toddling child can move it, and so simple, yet substantial, as 
not to be liable to decay or disorder for many years. 

_ The British Guano Company (Limited), Taylor's patent, has 
just had a general meeting of shareholders called by the directors. 

The accounts show that a gross profit of at least 30 per cent. 
per annum has been realised. The expenses, although neces- 
sarily disproportionably large during the infancy of the com- 
pany, will become comparatively very small, and the net profit, 
therefore, of course much larger. With all drawbacks, a divi- 
dend of 5 per cent. per annum from profits was declared, due 
May 11, 1867. 

I wish also to state that practical farmers and gardeners are 
eagerly claiming all the ‘* British guano” we can dispose of at a 
high price after a trial of its fertilising qualities. 

I am, Sir, your obedient Servant, 
Francis TAYLOR. 

Romsey, Hampshire, June 10, 1867. 


To tut Eprror or ENGINEERING. 

Str,—When the “ Footprints of the Creator” burst upon us 
froin the pen of Hugh Miller, the geologist of the North, he 
opened up a path full of such grandeur, as made us feel that we 
are but the poor tovls in the hands of the Great Engineer that 
rules the universe, in carrying out His mighty works. We are 
often too prone to look to the commercial value of the undertaking, 
and often take roundabout ways to accomplish the end in 
view. The footprints of the creatures that move in and around 
this great metropolis often indicate the shortest routes to be 
adopted. Take our green parks, mark the footprints of the 
creatures there, the trodden-down vegetation, indicating in a plain 
manner the shortest cuts to be followed ; and where the hurdles 
are setup, the footprints of the mass will still show that the 
shortest path to arrive at our scheme is the best. When the 
footprints show a path to be adopted, that path is staked 
out, and here one in power says, “I will construct a road,” 
when, probably, the real road-constructors were beings moving 
in a humbler sphere of life than the navvies, that with pick and 
shovel form the path. Nor must we contine ourselves to the 
things that crawl on this earth ; we must likewise recognise aérial 
indication. How many; flights soared on high from the downs on 
the great race-day ! and could they not be reckoned by hundreds 
“ whirling in a vortex ;” but po when that whirling ceased. 
“Here was a race,” carrying the tidings to ,the four. corners of 
Old England the winner of the Derby; yet that race was slow 
compared with the one that flashed the intelligence across the 
broad Atlantic that the Hermit had won. Would that our re- 
formers could follow the same path! Sometimes the hurdles 
are set up in mere defiance of what the laws of nature artificial 
and instinctively point out as the direct course to be adopted. 
But why amI “talking” about things, some one may say, I 
know very little about ? 





* By what right does Mr. Liernur use such terms as “ whimsical, 
preposterous, aud insane” to any plans not his own, unless as @ 
jaundiced man sees yellow ? 
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But probably as much as the mass that toddle down, nightly 
to the halls of St. Stephen’s, and when that hall stank, and rang 
with warm discussion, and when that “anld man” said shut 
down the window to keep ont the foul effluvia. Here possibly 
we can trace “the footprints of the Creator” laying His 
foundation-stone for our great sewage outfalls. 

And now, Sir, I am going to answer one of your correspon- 
dents. I read your journal, and I have again to state I never 
read the letters on the sewage question, except Mr. Snaith’s; 
he hinted at a plan I for one must set my face against. It is 
adopted in country towns; but if introduced into large towns, 
the carting would make it simply disgusting. DoI guess your 
scheme, Mr. Snaith; if not, please enlighten us? ‘ The effect 
of salt water upon putrid organic matter is well known;” it 
keeps in pickle both that and our frail bodies when bathing in 
the ocean. Probably your correspondent does nat goabout with 
his eyes shut ; neither do I, and have to tell him that the shores 
of the Craigentinny meadows swarm with animal life in a 
healthy condition; they are half fish, half a hard substance ; 
and probably your correspondent eats them occasionally. 

Now, if we were to run the sewage into an open inland field, 
with no means of cleansing the “tail end” of the stream—which 
I maintain the ocean does, as likewise the things that move 
therein—we would soon have a heaving mass of animal life, 
that would be pollution: have we forgotten that ?—when the 
Thames crawled with animal life, and tons of quicklime were 
thrown into the murky fluid to deodorise the horrible effluvia. 
Next, I am told that sea-coast towns are frightfully unhealthy ; 
well, [ will take two towns, with the “ Craigentinny meadows” 
placed between them, one in Leith and the other Portobello. 
The former was a most unhealthy hole, because the whole 
refuse was precipitated into the harbour; but now, Sir, the 
sewage is conveyed far out to sea in large cast-iron pipes, and 
ere long Leith will be as-healthy as any other town labouring 
under the same difficulties, viz., a varied commerce. Need | 
mention the latter borough? No; when probably hundreds of 
wee toddling bairns are, at the moment I am writing, luxuriat- 
ing on the clean sea-shore. So I would ask your correspon- 
dent to point me out any unhealthy sea-coast town, and [ think 
it will be traced to the inhabitants themselves or a bad sewage 
arrangement. 

Now, Sir, did I ever mention a retort, or hermetically sealed 
vessel? And as regards the ventilating-shafts, where are they ? 
in London, or any other town ? if so, my eyes must gettiug blind. 
Where, Sir, is there a shaft like the one in our mind’s eye, 
soaring amongst the eagles, for distributing the foul miasma, 
that your “correspondent ” allows salutes his olfactory 
organs? And, Mr. Editor, if that was not the plan you pointed 
out some time ago, [ must have been dreaming about it. What 
knowledge will I get by studying the M.S.? Cana medical man 
remove the nuisance? I am thinking not, but it will require to 
be an engineer. As regards our houses being infected from the 
drain, I have a silver medal by me given to me for a plan 
proposed, that effectually traps all such ; but probably it is not of 
so much value as to trouble Mr. Bazelgette with, other plans 
doing very well; but should that gentlemen wish to see it, he ean 
on application through your pages. And now about the sand. 
Your correspondent seems to know little about the Craigentinny 
meadow: it is formed entirely on a bed of sand, or, at least, the 
sea-coast part of it; such slime over earthy soil would make 
the land a dismal swamp, as it would get so sodden that the 
ground would refuse receiving any more, as with the meadow 
quoted ; a good broad stream of liquid runs full force into the 
sea, as the send even refuses to absorb more. And now, in 
conclusion, accept this from one who will always endeavour 
to fight the good battle; and where the hurdles are set up, it 
is often, I think, the design of Providence to do so, so as to 
separate the “ chaff” from the wheat. 

Yours truly, 

London, May 25, 1867. ‘ 

P.S.—And now I must add aword more. I am thinking he 
is a ’cute fellow, that engineer of the North. Bravo, Dundee! 
Look to yourselves, ye towns of bricks and mortar ; make no more 
rattletrap house drains, make them good substantial piping; if 
fire-clay will not do, make them of “ cast iron” properly jointed, 
and see that it is done until finally deposited in the great main 
arteries. I see, by a contemporary, a rather novel proposition, 
and I cannot, do better than follow such. 

So 1 will put it thus, and to Londoners I appeal; do you want 
your streets free from the noxious gases? if so, what amount 
of hard cash would you feel inclined to give for a very simple 
plan of making ventilating-shafts? Ventilation indeed! Now 
there. 

[And we say Oh! Oh! and if “0, 0.” does not write more 
to the point, no letters of his, although there is something in 
him, can again appear in our columns.—Eb. E.] 


0. 0. 


LONG-SPAN RAILWAY BRIDGES. 
To THE Epitror oF ENGINEERING. 

Sir,—As Mr. Sedley has invited me to “ try conclusions with 
‘‘a practical model 18 or 20 ft. long,” I once more ask the 
favour of insertion for my reply. 

I must decline to go to the expense, even if I had the time to 
spare for it, of constructing a model 18 or 20 ft. long (for all I 
know, Mr. Sedley may be “ready ” with one). Any person ac- 
quainted with the subject weuld know that such a nice question 
as the comparative economy of two systems of bridging, such 
as Mr. Sediey’s and mine, could not be determined by mere 
models. 

Itis not necessary for engineers to try experiments on models, 
or to build actual bridges, to decide upon the practicability or 
economy of any particular form of bridge. A little knowledge 
of strains will enable one to determine questions cf this sort with 
far more exactitude than by experiment. 

It is only in structures of considerable span that the economy 
of such systems as we are now considering is markedly 
apparent. 

1 do not feel called upon to reply to all the inaccuracies in 
Mr, Sedley’s letter. I may, however, tell him that if I am 
unable to point out the beginning or ending of the cantilever, 
or girder portions of an ordinary continuous girder, neither is he 
able to say what part of his structure acts us a cantilever, and 





what as a girder, under all conditions of loading. The giving a 
particular shape to a certain portion, and calling it cantilever 
or girder, does not make it act as such. 

Finally, Mr. Sedley has accused me of “ quoting ex parte,” a 
thing “ke should be very sorry to do;” he says, too, | am en- 
deavouring to “fog others,” that I have “ fenced his letters,” 
whatever that means, “ with my own views,” that I have 
“coolly” done such and such things, and lastly that Z have 
abused him soundly !! 

Perhaps Mr. Sedley will kindly indicate the abusive pas- 
sages in my letters in order that I may apolozise. 

I presume Mr. Sedley prefers his own system to the various 
styles patronised by our leading engineers ; if so, is not his con- 
duct at least as “ cool” as mine in preferring my own system 
to that of one engineer, especially seeing that I have been en- 
gaged for many years in designing und erecting bridges of all 
descriptions, while Mr. Sedley does not even belong to the en- 
gineering profession ? 

I am, Sir, your obedient Servant, 
8, New-street, Spring-gardens, Kk. W. Youne. 
June 8, 1867. 


POTTS’S WHEEL-CUTTING MACHINE. 
To tue Eprror or ENGINEERING. 

Sir,—We beg to state the following facts, to which we desire 
to draw your attention. 

The wheel-cutting machine now exhibited by Mr. Zimmerman, 
at Paris, was patented by John Potts, of London, on the 20th 
of August, 1858, shortly after which an agreement was drawn 
up and entered into between Mr. John Potts and Messrs. Shep- 
herd, Ilill, and Co., that on condition that they would make and 
supply Mr. John Potts with a machine to the specification de- 
posited in the Patent Office, they should be entitled to one-half 
share of the above patent, and should be appointed sole manu- 
facturers of the machine. The machine was accordingly sup- 
plied to Mr. John Lotts, and shortiy afterwards was sold by him 
to Messrs. Easton, Amos, and Co., engineers, London, where it 
has been at work ever since, now about eight years. 

During the year 1862 a gentleman from Germany applied to 
us for a wheel-cutting machine to cut bevel wheels. He was 
shown the machine at Messrs. Haston and Amos’s, and expressed 
himself perfectly satistied with ir, and promised to send us his 
order. He demanded a drawing to show to his firm, and we 
gave him one, believing him to be a gentleman, 

It now transpires that he took our drawing to Mr. Zimmer- 
man, who, seeing it was a good thing, immediately took out a 
patent for it in Saxony, nearly five years after it had been 
patented in England. From that time Mr. Zimmerman has 
continued to make such machines unknown to us, and he now 
exhibits one here, and claims to be the sole inventor and designer 
of it. This representation having been made to the jurors, we 
were fearful it might be prejudicial to our interests if not cor- 
rected. Specifications, drawings, and documents in proof of the 
above have been produced, our object being that honour should 
be given to whom honour is due. 


Paris, June 8, 1867. SueruerD, Hitt, AND Co. 


THE PRIZES AT PARIS. 
To rue Eptror or ENGINEERING. 

Monstevur,—Nous voyons dans votre numéro du 17 mai 
dernier, & la page 517, dans un article intitulé, “ Prizes at the 
Paris Exhibition,” sous le paragraphe, “ Marine Engines,” que 
vous rendez compte des récompenses délivrées d’une manicre 
qui ne concorde pas avec les faits, 

La réalité ineontestable et dés & présent bien connue, pour la 
Classe 66e™, quicomprend les machines marines, donne les 
résultats suivants: 

Premier grand prix, ou great extra prize—La Compagnie 
des Forges et Chantiers de la Méditerranée. 

Deuxiéme premier grand prix—M. Napier de Glasgow. 

Vient ensuite, mais en sous ordre, un certain nombre de 
médailles d’or. 

Vos renseignements différents contiennent une erreur cer- 
taine que nous signalons i votre impartialité. 

Agréez, Monsieur, |’assurance de notre considération dis- 
tingudée. lAdministrateur délégué, 

P. Journ Castry. 
Société Nouvelle des Forges et Chantiers de la Méiliterranée, 
a Paris, 28, Rue Notre-Dame des Victoires, June 8, 1867. 


RULES FOR THE DRAWING-OFFICE. 
To rue Eprror or ENGINEKRING. 

Str,—In your valuable paper, of 24th ultimo, I noticed the 
code of rules under which all draughtsmen are employed by 
Messrs. J. and H. Gwynne and Co., London. 

With your permission, [ should lke to say a few words in 
reference to thei. 

I must say that, while there are a few of the rules that mark 
the liberality of the firm towards their draughtsmen, yet there 
are others very stringent, and calculated to excite feelings of 
distrust and disinterestedness in the prosperity of any firm who 
may adopt similar rules. 

Rule 10 says: ‘* All draughtsmen, before being employed by 
Messrs. J. and H. Gwynne, must sign a paper that they will 
not copy or make use of any drawing, tracing, estimate, or cal- 
culation, the property of the firm, or make sketches of any 
machinery in the works, except for the benefit of the firm, 
without having first obtained the written consent of one of the 
principals.” 

Now, I hold that this rule is just, so far only as [ shall show 
in the following reasons: 

Istly. Because in copying drawings, &c., a draughtsman 
must necessarily waste his employer’s time and property. 

2ndly. He would, in some instances, copy drawings of 
machines specially the firm’s ouly property—their own scheines ; 
and he would do so either for himself or for others, and he 
would, if discharged the same week, give his next employer the 
benefit of his copies, in all their details. And as it is a fact that 
nearly every firm has peculiar privileges and monopolies in cer- 
tain classes of work—no matter whether it is or is not a patent— 


it would be decidedly wrong on the part of any draughtsman to 
take copies from one firm and give them to another. 

3rdty. While a draughtsman is in the employ of a firm, he is 
in honour bound to keep their business matters strictly private, 
and in no way convey their secrets to any person. 

On the other hand, to prevent a draughtsman from taking 
copies in his memory is simply impossible; and if it were pos- 
sible it would be morally wrong, simply because its tendency 
would be to cripple his knowledge, and prevent him from storing 
up valuable information, and also from improving his position. 

While I acknowledge that a draughtsman has no right to 
absolutely copy drawings, &c., either during business hours or 
any other time, yet, if be understands a machine, and wishes to 
make a drawing of it, patent or no patent, no firm has or can 
have any right to interfere with him, provided it be made in his 
own time, and he do not use the knowledge to the detriment of 
the firm by whom he is employed. 

Your inserting the above will oblige, 

Yours truly, 
Gitpert Lewis. 

Morton-street, Greenheys, Manchester, 

June 5, 1867. 





To tHe Eprror or ENGINEERING. 

Str,—I read with considerable interest “ The 
Drawing Office,” in your number of May 24th. 

In the absence of any remarks on the subject hitherto, I 
would ask, Have written laws of the character of Nos. 6, 7, 10, 
12, and the “ agreement inquisition,” ever tended to promote a 
good feeling between a firm and its draughtsmen and pupils? 
Are not such matters as those provided for in the said clauses 
far better regulated by the etiquette of our profession, the 
honour of gentlemen, and the courtesy existing between the 
head draughtsman and his assistants ? 

No right-minded man could object to those laws as matters 
of understanding between “employer” and “employed,” but 
what would our lawyers and Royal Engineers think of analo- 
gous codes posted in their offices, and what must those pro- 
fessions think of the claims of the profession which requires 
subscription to such a code? 

Even Dr. Arnold’s splendid discipline at Rugby was maintained 
not by written law, but chiefly by the law of “the honour of a 
gentlemen,” which he nurtured among his boys; and his system 
is now adopted in most public schools, 

Now the “ Drawing Office” is a community of men who have 
usually received liberal educations, and [ maintain that it is an 
outrage upon their feelings and the profession to require them 
to sigu a paper containing such clauses. 

If these remarks be worthy of your valuable paper, I shall be 
much obliged if you will insert them, 

I am, Sir, your obedient Servant, 
W. E. R. 


Law of the 


Glasgow, June 11, 1867. 
CORLISS ENGINES AT THE PARIS 
EXHIBITION. 
To THe Eprror or ENGINEERING. 

Sir,—There are three Corliss engines in the Paris Exhibition, 
one in the Swiss annexe, one by Messrs. Hick, of Bolton, and 
one by Corliss, in America, the author of the system. The 
workmanship of the whole is unexceptionable, and that of the 
American engine is of a quality rarely to be met with, though 
the real executive merits would have been more clearly discerned 
had the silver casing of the cylinder and other meretricious aids 
to notoriety been dispensed with, as they suggest ideas rather 
of gaudy flash than of sterling excellence. Nevertheless, spite 
of this drawback, the workmanship will, on examination, be 
found to be of the very best quality, and such as neither Mr. 
Penn or Mr. Whitworth would have any reason to be ashamed 
of, and than which no higher praise can be given. Dismissing 
the workmanship, however, and coming to the plan of the engine, 
[I am led to inquire what special benefit is to be obtained trom 
the springs, air-cushions, and other complicated rattletraps by 
which the valve gear of this engine is distinguished? So far as 
I am able to learn, the superiority claimed for this engine is a 
saving in fuel, in consequence of the large and eflicient appli- 
cation of the principle of expansiow; and some of the indicator 
diagrams which L have seen that have been taken from it are 
no doubt excellent. But I have seen diagrams equally good 
taken from an engine fitted only with a common slide-valve, 
without any separate expansion valve at all, while with an ex- 
pansion valve there is no difficulty in getting diagrams equally 
good from any common engine. In the Corliss gear there are 
two valves for letting the steam into the cylinder, and two for 
letting it out, as was long since practised by Seaward and others, 
sut the Corliss valves reciprocate in the are of a circle, the con- 
vexity of which abuts upon the convexity of the cylinder, whereby 
more steam is necessarily left in the port than if the valve were 
flat or circled to the cylinder. ‘Then it is said that the valves 
open and close very rapidly ; but in ordinary valves any required 
degree of rapidity in this respect can be obtained by making the 
travel of the valve large, and the width of the port great. In 
the Corliss engine the degree of expausion is adjusted by the 
governor, as is also done in many other arrangements which are 
much less complex; but this is a peculiarity from which I 
venture to say no practical benefit can be expected in common 
engines, and is certainly not worth the complication requisite to 
obtain it. In most engines the load does not vary very suddenly 
or very much, and, when it does, the throttle-valve is a simple 
and a perfectly efficient regulator when the engine is wrought 
with any moderate degree of expansion, either from lap on the 
main slide or otherwise. No doubt the throttle-valve acts by 
wire-drawing the steam, by which some of the power is consumed 
in friction ; but it is only in the central parts of the stroke where 
this action takes place, as near the beginning of the stroke the 
opening is sufficiently large to enable the full pressure to be 
maintained with the low speed of piston there existing, and be- 
fore the end of the stroke the steam has been wholly shut off, so 
that wire-drawing cannot there exist. The loss, moreover, from 
wire-drawing is not an irrecoverable loss; but, in fact, the 
power lost reappears in the shape of heat, and the steam is 





necessarily superheated by the wire-drawing to an extent corre- 
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sponding to the loss by friction. If the engine were a perfect 
engine, there would be no loss by wire-drawing at all; but as 
the steam-engine is a wasteful t lynamic machine, the 
wer lost by friction will not all be recovered in the shape of 
ok but some of it will be recovered, and all I contend for is, 
that in common engines working with some expansion contriv- 
ance the loss from wire-drawing will be quite immaterial. 
Engines, therefore, working with some fixed rate of expansion, 
and in which the steam is more or less wire-drawn to obtain the 
higher degrees, will be pretty nearly as effective as engines with 
the most complicated form of expansion gear that can be made, 
and it is certainly better to obtain any specified economy by 
working with a little higher pressure and a little more expansion 
by a simple process, even though not theoretically perfect, than 
to arrive at the same result with a pressure slightly lower and 
with greater complication. In my eyes, the Corliss engine is a 
delusion. It accomplishes nothing that cannot be more simply 
accomplished by other methods, while it involves an objection- 
able amount of complication which would wholly interdict the 
introduction of high speeds. OBSERVER. 





TELEGRAPHY AT THE PARIS EXHIBITION. 
To tHe Eptror or ENGINEERING. 

Str,—I find-you again make reference to Mr. Nicoll’s under- 
ground system, and raise objections as to the possibility of laying 
down the length.in the time stated. May I ask you to suspend 
your jadgment for a week or ten days, by which time some 
works Mr. Nicoll is having erected will be completed, and every 
opportunity will then be afforded to persons desirous of verify- 
ing the statement ? 

The mode of junction is so simple, that it will not require 
longer to make the joints than to lay the trough. 

I may state that Mr. Nicoll did submit his invention to prac- 
tical telegraphists before going to Paris, and they were tho- 
roughly convinced of the practicability of the system. 

As to Holtzman’s plan, by reference to Mr. Nicoll’s provisional 
specification, it will be found that he also contemplated using 
glass or glazed earthenware for the purpose of keeping the wires 
parallel in the troughs, but this he abandoned for the cheaper 
and more efficacious method described in my last letter, which 
I fully expected to have seen inserted in your last number. 

Yours obediently, 
W. Perkrys. 


6, Russell-place, Fitzroy-square, June 12, 1867. 





DOUBLE-CYLINDER FIRE-ENGINE AT THE 
PARIS EXHIBITION. 
To rue Eprror or ENGINeeRIne. 

Srr,—In your valuable journal of this day, you state, in the 
brief description of this engine, that it has “two water-pumps, 
‘on the bucket-and-plunger plan, invented by Mr. David 
* Thomson.” 

I may be excused, I hope, for pointing out the fact that 
—— of this kind were invented and patented by the late 
Jacob Perkins, so far back as the year 1820, as may be seen on 
referring to his patent of that date. 

Your obedient, 
Cuas. F. T. Youna, C.E. 

7, Duke-street, Adelphi, June 7, 1867. 








PROPER USE OF LOCK NUTS. 
To tue Eprror or EnGNeerine. 

Srr,—Considerable discussion on lock nuts having appeared 
in your journal lately, in regard to which your own remarks, in 
as far as concerns their action and arrangement, are undoubtedly 
correct, my object, therefore, in continuing the correspondence 
is not further to discuss either action or arrangement, but 
rather the proper use of lock nuts, and am induced to do so from 
having often noticed their adoption under circumstances where 
they were altogether unnecessary, and am of gpinion that most 
of the erroneoneous conclusions of your correspondents with 
regard to them have arisen from their ignorance of the proper 
use of lock nuts. 

In the first place, it is evident that any single nut screwed 
hard up against a non-yielding or non-elastic surface is locked 
as perfectly and on the same side of the thread as the outside 
nut in the cuse of lock nuts; hence the chances of slacking back 
are equal in both cases; and granted that the lock nut in the 
latter case has given way, it cannot be expected, under ordinary 
circumstances, that the inside nut will be still in the way of 
affording anything like a double security, seeing that it will be 
at once free to slack back the amount it was pressed forward by 
the lock nut, and will therefore become at once unlocked. It is 
perfectly evident, therefore, that a lock nut is an unnecessary 
adjunct to a nut that may be screwed up perfectly hard. Yet 
under such conditions 1 have seen their application very fre- 
quently, and by engineering firms of high standing. 

The only condition that entails the necessity of lock nuts is 
when a single nut cannot be screwed hard home, as in the case 
of journals, where the brasses are often slightly short of 
meeting (and here, as in most cases, a nut guard of any 
description answers equally well); in stuffing glands (more 
especially when inverted) lock nuts are also in place, as, owing 
to the elasticity of the packing, a single nut cannot lock itself 
sufliciently. 

i may also add that, in practice, the use of a split pin will be 
found a vastly greater safeguard against accident than lock 
nuts can possibly be, and in all parts of machinery subject to 
sudden jerks and strains a split pin should be invariably iutro- 
duced immediately behind the out, whether it bea single or 
double nut, 4 » ts ‘ . . 

With regard toa remar one of your correspondents that 
thin outside nuts had nut Con prodastive of bad results in 

ractice, it need only be said that this is simply because they 
Fad been made quite thick enough for the required duty, and 
generally it will be found that nuts are now made needlessly thick, 
the great perfection of screw-cutting tools having quite ob- 
viated the necessity of nuts having a depth varying from 2 
to1} diameters. Were the screw absolutely perfect, and the 
value of coefficient for section the same in stripping threads 
as breaking across, it would be found that a depth of less than 





one-fourth diameter would give the nut a strength equal to 
that of the bolt, and certainly for bolts over 1 in. diameter, a 
depth of nut from one-half to three-fourths the diameter will be 
found perfectly safe. For bolts under 1 in. diameter, and gene- 
rally, where nuts are frequently adjusted, a depth of 1 dia- 
meter is ample. 

Independent of the saving in material, the thin nut possesses 
another advantage, that being the power expended in friction 
on the threads in screwing it home is less, so that with equal ap- 
plied forces a thin nut will draw its bolt harder up than a thick 
one will, although the former nut will scarcely be so well locked 
as the latter. , 

My only excuse for trespassing thus far on your space is the 
attention that details such as these deserve from practical en- 
gineers. 
Iam, Sir, respectfully yours, 

CRANK. 


To THe Eprror or ENGINEERING. 

Str,—There not only seems to be a great misunderstanding 
on the part of engineers as to the proper arrangement of * lock- 
nuts,” but the term “ lock-nut” is invariably misapplied. 

The smaller nut is nearly always placed outside, and called 
the lock-nut; but I think the inner one should more properly 
go by that name. 

You have already clearly proved more than once that in the 
case of the nuts bearing on an elastic surface, such as glands, 
&c., that the whole of the strain is thrown upon the outside 
one. ‘Therefore, if the outside nut does the whole of the work, 


and is also called the lock-nut, what will you call the other? 
I am, Sir, yours -~;, 


26, Oxford-terrace, London. 








ANTI-FOULING COMPOSITIONS AND 
MR. ROBERT MURRAY. 
To tHe Eprror or ENGINEERING. 

S1r,—I trust you will, in fairness to me, allow the publica- 
tion, in your journal, of a brief answer to the letter of Mr. 
Robert Murray, of Southampton, dated the 13th ult. In ex- 
planation of the long time which has — since the publica- 
tion of the letter in question, I have to plead the intervention of 
more immediately pressing duties; and, like Mr. Murray, I 
also have in the interval written to the “proper quarter in 
“ Liverpool for information as to the actual state of the Great 
“ Eastern’s bottom when recently seen on the gridiron.” The 
answer I have received, and it is the report from those engaged 
in scraping the ship’s bottom, is as follows: 

“ Liverpool, January 22, 1867. 

“ Steamer Great Eastern. The bottom is covered with small 
‘mussel, but no barnacle shell; scrapes very easy ; the brown 
“coating sound; and patches of green in many places very 
“sound. Not a spot of rust, and no rivets showing bad so she 
“must be considered in first-class order.” 

From the above authentic report, it is clear that the state- 
ment in the Liverpool Daily Courier is borne out in all essen- 
tials. The informant of Mr. Murray says the bottom “ was 
“thickly encrusted over with shell-fish to a depth varying from 
“*5in. to 9 in., the weight of which was estimated at from 250 
“to 800 tons.” The insinuation made by Mr. Murray to the 
effect that the style of my letter which appeared in your journal, 
and that of the article which appeared in the Daily Courier, is 
so similar as to justify a sneer as to the identity of their author- 
ship, I can only say the hinted suspicion is not very creditable 
to Mr. Murray, who probably judges of others by a perfect 
knowledge of his own modes of procedure. I have, however, 
to add that I had no hand in the Daily Courier’s article, never 
having seen it till I received acopy of the paper in which it 
appeared. The similarity of style in my letter to the article in 
question, if it really exist, I take to be a compliment, accident- 
ally paid no doubt, as | think the style of the Courier’s article 
was one which no person need be ashamed of. 

Where Mr. Murray derived his information from as to the 
existence of from 250 to 300 tons of shell-fish adhering to the 
bottom of the Great Eastern, I am at a loss to know. It may, 
however, have originated in the same accurately arranged re- 
pesitory of facts which induced the gentleman making the 
assertion to inform the Institate of Naval Architects, two years 
ago, that “the screw ships of the Cape Mail Company are re- 
‘“* markable for their regularity of arrival, which is doubtless to 
“be attributed, in a great measure, to the light winds and 
“calms of the Pacific.” When the Cape Mail Company began 
to run their “ screw ships” to the Cape vid the Pacific, or when 
it ceased to do so, is not generally known; but the accuracy of 
geography conveyed in the suggestion may not unfairly be set 
down as parallel to that which measured and weighed the shell- 
fish on the bottom of the Great Eastern, and probably Mr. 
— may enlighten the world as to both. 

Apologising for this intrusion on your space, 

Iam, &c., 
Rosert Lamont. 

3, Newman’s-court, Cornhill, E.C., 

June 4, 1867. 








NARROW-GAUGE Raitways.—Mr. Carl Pihl, the engineer 
of the Norwegian Government railways, has attained very suc- 
cessful results with lines of a gauge of but 3 ft. 6in., on which 
the weight of the loaded wagons is 2 tons only per wheel. He 
is about ordering, of Messrs. Beyer, Peacock, and Co., additional 
locomotives having four coupled wheels and a two-wheel Bissel 
bogie, the weight on the coupled wheels being 8 tons only, and 
the total weight about 11 tons. The weight of the rails is 40 Ib. 
per yard. Mr. Pibl believes that still lighter railways, of the 
same gauge, are likely to be yet constructed in Norway, the 
— of the rails being possibly 30 lb. or even 24 1b. only per 
yard. 
Brickwork.—A good deal of brickwork is now being cut 
out of the Metropolitan Railway tunnel at the points where 
alterations are being made in the line near King’s-cross. It is 

f remarkably good quality, and is most difficult of removal. 

me concrete, being cut away on the Finsbury Extension, 

strikes fire from the tools, and is costing twice as much for its 
removal as it cost to put it in. 








TECHNICAL EDUCATION. 


A CAPITAL correspondent of the Times, “ Y,” well known to 
be Dr. Percy, of the School of Mines, has addressed to that 
paper the following excellent letter: 

‘“‘ The expression, ‘ technical education,’ has recently appeared 
in your columns, but without any precise definition. What is 
‘technical education’? Let me try to answer that question by 
giving an illustration drawn from a particular department of 
a art to which I have especially devoted my atten- 
tion during the last five-and-twenty years, and during sixteen 
of which I have been engaged in the work of instruction con- 
nected with that department. It is necessary that I should 
make this statement, because certain of your correspondents on 
the subject have sought to gain the ear of the public by an- 
nouncing their own more limited experience as teachers of what 
they designate ‘a special application.’ In the extraction of iron 
from its ores a series of processes is resorted to with which 
many of your readers are familiar. First comes that of smelt- 
ing, which consists in exposing the ore in admixture, say, with 
limestone, to a high temperature in a gigantic furnace urged by 
pe en blasts of air injected near the bottom. The fuel may 

charcoal, coke, or coal, and in every case it is in direct con- 
tact with the ore and limestone. The products are what is 
known as pig or cast iron, and a more or less glass-like substance, 
known as slag or blast-furnace cinder. This cast iron is not 
pure iron, but is compounded of pure iron and carbon, with the 
addition, it may be, of silicon, sulphur, phosphorus, manganese, 
and other matters. Next follows the process of puddling, 
whereby this easily fusible, non-malleable, non-ductile, unweld- 
able metal is converted mto the difficultly fusible, malleable, 
ductile, weldable metal, wrought iron, or that variety of iron in 
commerce which most closely approximates to the chemically 

ure metal; or, in the case of suitable kinds of pig iron, the 
essemer process may be adopted as a substitute. Lastly come 
the processes by which steel may be derived, either directly or 
indirectly, from cast iron. Now, Sir, all the processes which I 
have thus briefly referred to may be and are successfully carried 
on by men wholly ignorant of the chemical differences between 
wrought iron, steel, and cast iron, and of the chemical pheno- 
mena which occur in those Such men have a merely 
empirical knowledge of the metallurgy of iron, acquired by tra- 
dition and the education both of eye and hand. But the 
man who knows the essential nature of wrought iron, steel, and 
cast iron, and who is acquainted with the chemical changes 
which are made in the process of smelting, and in the other 
consecutive processes, has a scientific knowledge of the subject. 
It is only this latter branch—that is, the principles of this manu- 
facturing art—that can form the subject of instruction at 
metallurgical or mining schools. The knowledge of the other, 
or practical branch, can only be acquired at ironworks. That 
a knowledge of the principles of this art may lead to improve- 
ment and to great practical results could easily be demonstrated 
by numerous examples—examples, indeed, so numerous, that [ 
would undertake to bil six columns of the Zimes with the record 
of them. Let it not be supposed that no technical instruc- 
tio’ has been provided in Bngland in the great subject ot 
metallurgy and the kindred arts, and instruction, too, provided 
by the Government. Not many years ago, notwithstanding 
the prominent position which Great Britain then held among the 
iron-producing nations of the world, scarcely a chemist could be 
found in any ironwork in the kingdom, and such a thing as an 
analysis of an iron ore or of iron was hardly ever thought of. 
What is the fact now? Why, the absence of an expert chemist 
from a great ironwork is the exception and not the rule. I | 
could supply you with the names of able chemists thus scattered 
throughout our ironworks. And what is true of ironwork is 
equally true of other branches of practical metallurgy. During 
the last few years I have had the opportunity of seeing the 
examination papers on metallurgy of working men, sent to the 
Science and Art Department at South Kensington, from various 
s of the United Kingdom, and I say with confidence that at 
east in that branch much progress has been made in the diffu- 
sion of ‘technical education.’ The press also has done, and is 
doing, great and useful work in this direction. I am personally 
acquainted with many of our chief metallurgical works, and 
have had ample opportunities of conversing with the work- 
ing men they employ, and I have been delighted to 
observe their desire for knowledge concerning the oom 
of their art, and on many occasions how much know- 
ledge of those principles they had obtained. It is untrue 
to allege that there is no technical education in England, and 
those who made the allegation ought to have known better. I 
speak of what I know respecting one great branch of mann- 
facturing industry in this country, and [ am prepared to main- 
tain what I here assert. Do not let me be misunderstood. 
The value of what is called ‘technical education, or education 
specially directed to manufacturing art, cannot be over- 
estimated. The Government has taken the initiative in this 
matter, and the nation has already begun to reap the advantage ; 
and, I might say, other nations too, for I could give a list ot 
men from the continent of Europe, from Australia, from India, 
from South America, and from the United States, who have re- 
ceived special technical education in England—nay, even in 
London. Let us not only go on as we have been going on during 
the last fifteen years, but redouble our efforts if necessary. 
There is no ground for alarm. We cannot hope to excel in all 
things. It is probably not expedient that we should. There 
are other people in the world as wise and as energetic as our- 
selves. But, so far as onr natioual resources will permit, there 
need be no apprehension of our being beaten at least in practical 
metallurgy by the rest of the world.” 








THe Poonan.—The Peninsular and Oriental Steamship 
Company’s vessel, the Poonah, was originally fitted by the late 
Mr. Humphrys with a pair of compound horizontal engines of 
500 nominal horse power, with high-pressure cylinders 48 in. in 
diameter, and low-pressure cylinders 102 in., both pistons being 
on the same rod with a stroke of 3ft. 3in. These engines were 
not found to be altogether satisfactory, giving frequent trouble 
from break-downs. A pair of horizontal engines of the same 
nomiual power, but having single cylinders, and of the type 
made by Humphrys and Tennant for the Royal Navy, are now 
being made by that firm for the Poonah. 
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EARLE’S DIRECT-ACTING STEAM PUMP, AT THE PARIS EXHIBITION. 
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WE give, above, engravings of the direct-acting steam 
pump patented by Mr. Oscar Theodore Earle, of Spring- 
field, U.S., a specimen of this pump, constructed at the 
Norwalk Iron Works, Springtield, being now shown in 
action in the American department of the machinery gal- 
lery at the Paris Exhibition. The peculiarity of this pump 
consists in the construction and arrangement of the steam- 
cylinder and pump-valves, and in the mode of actuating 
the former,-so that the pump may work smoothly and start 
readily in whatever position the piston may be. 

The construction and arrangement of this steam pump 
are shown by the longitudinal section, Fig. 1; Fig. 2, which 
is a longitudinal section of the water-cylinder only, repre- 
senting another arrangement of pump valves. In the en- 
gravings, A is the steam cylinder; B, the water-cylinder ; 
C, the piston rod; D and D?, the steam and water-cylinder 
pistons ; E, the valve cylinder ; F, the steam-piston valve ; 
G, the valve chest of the water cylinder; H, the tappet 
arm; I andI', the tappets ; J, the valve rod; K, the valve- 
rod guide; Land L!, the main steam ports; M and M!, 
the main exhaust ports; N, the exhaust-pipe outlet; O, the 
steam-pipe outlet ; P, the space between the jacket, Q, and 
and the eylinder, E; R, a port opening from the space, P, 
into the cylinder, E; S, the suction inlet to the water 
cylinder ; T, the discharge outlet ; U and U?, the receiving 
and discharging ports of the water-cylinder; V, the air- 
chamber ; W and W?, the suction valves; X and X!, the 
discharge valves; Y, Y', Y?, and Y*%, valve-stems ; Z, Z!, 
Z?, and Z%, spiral conical springs; a@ a, the movable 
flexible packing rings; 5 6, the valve seats; c, the steam 
space in the steam valve, F; d and d!, the exhaust spaces 
in the valve F ; e and e', two small ports connecting the 
steam cylinder, A, with the valve cylinder, E, within the 
stroke. of the piston, D; / and /1, small ports passing 
through the end of the valve, F,. and communicating with 
the grooves, or ports, g andg!; h and h!, small exhaust 
ports communicating with the main exhaust port, M, within 
the stroke of piston valve, F ; i and i!, bridges of the piston 
valve F; 7 7 are grooves around the inner surface of the 
valve cylinder E. 


The action of the arrangement is as follows:—Steam 
enters at O, fills the space P, and enters the cylinder E, 
through the port R, between the bridges i andi!; and 
passing down through the main port, L, it presses against 
the head of the piston, D, and moves it the length of its 
stroke ; the port, L!, being in communication with exhaust 
port, M?, at the same time allowing the steam on that side 
to escape. When the piston, D, has almost reached the end 
of its stroke, the tappet arm, H, fixed on the piston rod, C, 
is brought in contact with the tappet, I?, on the valve rod, 
J, and moves the valve, F, forward sufficiently to bring the 
port, e, in communication with the groove, g, which has the 
port, /, opening into it through the end of the valve, F. 
The steam contained in the cylinder, A, is thus allowed to 
pass up through the port, e, into the groove, g, around the 
valve, F, and through the port, £ and press against the end 
of piston valve, F, the force of the steam thereby com- 
pleting the stroke of the-valve, which is arrested in its mo- 
tion and prevented from striking against the head of the 
cylinder, E, by passing over and closing its own exhaust 
port, 41. A cushion is thus formed, which brings the valve, 
F, into a proper position for letting steam from the space, 
¢, into the port, L?, and permits the steam in the cylinder, 





A, to escape through the port, L, the space, d, and exhaust 
port, M, for the succeeding stroke. The piston rod, C, ex- 
tending into the water-cylinder, B, and having attached to it 
the piston, D', forces the water as it moves out through the 
port, U!, up through the valve, X!, and out through the dis- 
charge outlet, T, the vacuum formed on the opposite side of 
the piston, D1, being supplied with water through the suction- 
pipe; S, and valve, W, through the port; U. The valves X 
and X! and W and W', in Fig. 1, are round metallic 
valves having dovetailed grooves in their faces, into which 
grooves are put flexible packing rings, a, a, a, a, thereby 
securing tightness and preventing noise when the pump is 
in action.. They are durable, and new packing-rings are 
readily supplied. In: Fig. 2 the valves are square-hinged 
valves with similar grooves, a', a?, a!, in their faces, The 
piston-valve, F, is a straight cylindrical valve, having four 
heads or bridges, i, 7, i, i, of equal areas, and fitting into 
extending ‘around the surface of cylinder, E, and across 
ports, M, M!, L, L!, and R. 








CONSTANT WATER SUPPLY. 


Tue New River Company supply the Inns of Court, the 
chambers in the Temple, and, in all about 1200 houses upon the 
system of constant supply. About one-half of this number of 
houses have water meters to measure the supply. In his recent 
evidence before the Metropolis Water Supply Committee, Mr. 
Muir, the engineer to the New River Coe stated that he 
not long ago tried an experiment upon 121 houses of a very 
average Class, the rental being about 36/. a year. A meter was 
put upon the district main, and the quantity of water used under 
the intermittent system was pect to be, on the average, 10 
gallons only per head per day. After a sufficient time 
had elapsed to establish this result, the water was kept on 
under constant service, when it was found that the consumption 
rose to 160 gallons per head daily, being an increase of sixteen- 
fold. This excess may have been largely due to the insufficiency 
ot the fittings; for during the experiment under constant ser- 
vice, eighteen lead pipes burst, and various leakages were re- 
ported. Mr. Muir estimates that it would cost 8/. per house on 
the average, or three millions for the whole metropolis, to pro- 
vide the houses with new water-fittings fit for a constant service 
of water. Neither landlords nor tenants will pay this, as long 
as there is no compulsion, and it is not to the interest of the 
water company to provide the fittings. Indeed, there are great 
complaints of thefts of Pi s, taps, &c., from inferior houses. A 
further large cost woul incurred in substituting hydrants for 
the old-fashioned wooden plugs, su ing a constant service to 
be established. Captain Shaw, the chief of the Fire "1% esti- 
mates the cost of these hydrants at 12/. each, and Mr. Muir 
thinks at least 130,000. would be required to make the change 
for the whole metropolis. 








SPIRGELEISEN.—The Ebbw Vale Company will soon blow 
in a spiegeleisen furnace, to be supplied with spathose ore from 
the company’s mines at Brendon Hills, in Somersetshire. We 
don’t know whether we shall ever have an English nate for 
so-called “spiegeleisen,” a German word meaning “ looking- 
glass iron,” from the brilliant appearance of the fracture due 
to the many large planes of crystallisation, and which are 
determined by the metallic manganese existing in the iron. 
There is plenty of manganesian or spathose iron to be had in 
England, although the German (Miisen) spiegel still appears 
to take the lead as the best. 





THE PARIS EXHIBITION. 
DynamicaL TRANSMISSION OF PowER. 

Ir has been said, not without some show of truth, 
that no very great inventions have been produced by 
this Exhibition, that it is a show of respectable 
mediocrity, a manifestation of uniform progress, a 
stage in the march of slow development. Perhaps 
this is exactly what we ought to expect in a series of 
periodical exhibitions. These exhibitions have them- 
selves formed a kind of school for the education of 
nations. Schools and schoolmasters do not create 
genius ; they bring up humanity to the tolerable, even 
level from which genius takes its bound. The higher 
the general level of human nature and education, the 
better will be the material with which genius has to 
work, and the more powerful the instruments by which 
it can act for the elevation of the human kind. But 
the creation of genius is neither the work of schools 
nor exhibitions; it is created, not grown, and there is 
neither a crop of Bacons or Watts to be reaped from 
sowing broadcast over all nations prize medals of gold, 
silver, and bronze, or parchments of honourable 
mention. 

We must not, therefore, blame the Exhibition for 
this want. Nevertheless, one looks round to discover 
whether, if there be no creative genius developed b 
this Exhibition, there be not germs of some new trut 
or principle, or some wide extension of some old truth 
or principle, which may seem to open up a new future, 
not a copy of the past. In the department of me- 
chanical engineering it would be very difficult to say 
that we were presented with much that resembles the 
discovery of a new truth. Nevertheless, there’ are 
here and there glimpses of great principles imperfectly 
or partially applied, which, if properly studied and 
ably developed, may produce changes amounting almost 
to revolutions. It is well worth careful study to see 
if we can single out any such germs of future progress. 

Among the miracles of modern science, some of the 
most marvellous are those which enable a man to be 
in one place and to act in another, to think in one 
place and to speak in another; and among the works 
of his hands, it is the purpose of a great many to take 
a power which resides in one place and make it develop 
its effects in a distant place. In short, the annihila- 
tion of time and distance is one of the great aims of 
human skill. Now, the means by which these aims 
are accomplished are in the case of electricity accom- 
plished by the transmission of force without the trans- 
mission of matter; and therefore the transmission of 
an electric wave across the Atlantic is accomplished 
with inconceivable speed, because it is not. burdened 
by any but an infinitesimal transmission of matter. 
To transmit force, therefore, with the least load of 
matter is the’ way to transmit it furthest, fastest, and 
with least waste. 

Among the many varieties of machinery, therefore, 
which have for their object to develop, take up, carry 
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off, and distribute human power or elemental power, 
we naturally search for those which carry most force 
with least matter and least waste. In other words, we 
look for velocity in substitution of mass, speed as a 
substitute for bulk, and the whole progress of modern 
engineering progress has been in this direction. In 
the present Exhibition there are one or two symptoms of 
this principle wrought out on a scale and in a manner 
meriting much deeper consideration than appears at 
first sight. One of these, the case of a prime mover 
or source of power, has been considered in a former 
article, and the other the case of transmission of the 
power which has been developed by a prime mover to 
great distances. 

We shall at present take the last of these, and the 
problem in its generality is this : How to make a fall of 
water or a steam-engine act as a moving force on ma- 
chinery which is at a great distance from it, effectually 
and economically. For such work of transmission there 
is great want. Any one familiar with a mining 
country knows that you want to have all your steam- 
engines above ground, and all your work done deep 
below, and any one who has seen a large Cornish 
steam-engine transmitting ifs power along the surface 
by giving alternate strokes to huge chains of metal, 
oscillating backward and forward would feel the value 
of easy transmission. In like manner take the case 
of a large fall of water, Niagara or Schaffhausen, 
what engineer, who has stood by these great sources 
of energy running to waste, that has not desired to 
extract from them their life-giving power and transmit 
it to towns and villages, to toil for and enrich the 
inhabitants? If that could be done economically and 
practicably, what a development for future industry ! 

This seeming fancy is a thing which has actually 
been done; and such is the confidence entertained by 
those who have done it in their power of accomplishing 
far more than they have yet achieved, that the falls of 
Schaffhausen are actually being utilised on the spot, 
and spread round the district of which they are the 
centre. The system by which this is done is the in- 
vention of a M. Hirn: he calls it the system of telo- 
dynamic transmission. Although new to the world, 
it is ten or fifteen years old, and has been gradually 
estublishing its way until it has now been made use of 
in some four hundred different examples among the 
manufactories of Alsace, where it has been brought 
into use mainly by the house of Stein and Co., of 
Mulhouse, we tn direction of the inventor and his 
brother. The invention itself is one of those remark- 
able simplicities which, when done, siartle by their 
insignificance—a case of the egg of Columbus. % Every 
one could have done, it had they thought of it; it is 
nothing but a pulley and a rope, a wheel and a cord ; 
a simple wire rope goes round a wheel at one end of 
the line of transmission, and turns round a similar 
wheel at the other end, so transmitting the force from 
end to end. ‘To the vulgar eye it is nought; to the 
man who studies it well it is much, simply because it 
is nought. The transmission of force by a band or 
rope over two wheels or two pulleys is the every-day 
work of our factories, and this invention is to the eye 
nothing more. 

Nevertheless, the invention is one of principle; its 
application has required long study, seal experience, 
and arduous perseverance to give it that very simplicity 
which is now its perfection. ‘The transmission of force 
by a wire rope passing over two pulleys has been 
familiar to us all ever since the trains of the Manches- 
ter and Liverpool Railway began to be carried out of 
Liverpool to their first station by means of a cable of 
iron wire worked by a steam-engine placed at the top 
of an incline, and transmitting its power to the bottom. 
What is new is the adaptation of this system to great 
distances with a degree of economy, durability, and 
versatility of which no one before M. Hirn seems to 
have had a conception. What he did first was to 
transfer the power of 12 horses from a waterfall to a 
distance of 88 yards. His next achievement was to 
transfer 50 horse power to a distance of 264 yards. 
In 1857 he transmitted, by the same method, 45 horse 
power to 1100 yards. In 1858 he carried 50 horse 
power to 1260 yards. 1n 1859, 100 horse power was 
carried 1080 yards, and also 60 horse power to 1320 
yards; and he recounts down to this time no fewer 
than 400 practical examples of this singular transmis- 
sion. 

The principle on which the whole of this is done is 
the simple one of the substitution of speed for matter. 
Instead of a heavy iron cable or massive iron rod 
travelling with slow speed and weighty mass from 
point to point, he carries a slender wire rope, the 
thickness of one’s finger, round two extreme pulleys, 
one which drives the rope and the other of which*is 





driven ; it is this rope which travels with singular 
speed ; it is supported throughout the long distances by 
simple revolving pulleys, over which it hangs in 
catenary curves, not unlike in appearance to a telegraph 
and its posts, only at much greater distances ; it crosses 
a hill or a river with perfect indifference ; and the speed 
with whieh it travels is 10, 20, 30, 50 miles an hour, 
according to the nature of its work and cheapness of 
its speed. The science of the process and the 
rinciples of its construction have been fully developed 
vy M. G. A. Hirn and M. T. Beuleaux, professor in 
the Polytechnic Institution of Zurich, and the con- 
struction of pulleys and machinery has been matured 
into a system. The wire ropes used are made by Messrs. 
Newall and Co., England, and Messrs. Stein and Co. 
Alsace. 

We will now speak of the proportions which expe- 
rience has established for this transmission. 120 
horse power ean be carried 150 yards without any 
intermediate support. The two extreme pulleys used for 
that purpose are from 13 ft. to 14 ft. diameter, making 
100 rovelitiie a minute; they carry a cable ;4,ths of 
an inch diameter. Such is the apparatus when a 
short distance is used. For long distances it is 
necessary to support the rope by a smaller class of 
pulleys, 7 ft. diameter, at distances of 160 yards, and 
with these the inventor seems to fear no difficulty in 
traversing distances of ten or twelve miles. His calcula- 
tion for the loss in carrying 120 horse power twelve 
miles is only 21 horse power, or a loss of (say) 20 per 
cent. These sources of loss he states as follows : 

First, resistance of the air to the arms of the wheels 
or pulleys ; second, resistance of the wire rope from 
its rigidity in passing over the wheels; 3rd, axle fric- 
tion of the wheels. When all these are calculated 
and allowed for, he finds that the fixed loss is 
24 per cent. of the power transmitted for the 
great pulleys, and about 1 per cent. more for each 
1000 yards of transmission. Thus, if we ask how 
much loss will there be in carrying 120 horse power 
five miles, the answer is, roughly, 3 horse power to 
start with, and for the 5 miles, 5 x 1760=8800 yards, 
being 8.8+3=11.8 horse power, or, say, 12 horse 
power spent in transmitting 120 horse power 5 miles, 
being at a cost of 10 per cent. 

Having found the dynamical cost of the transmis- 
sion, we have now to examine the pecuniary cost, and 
here we have results of practice equally concise and 
simple. ‘Taking the same 120 horse —. the prime 
cost of the apparatus is 320/. for each mile, including 
rope, pulleys, their supports, and the cost of erection. 
To this add the expense of the terminal apparatus, 
consisting of the large end wheels and their supports 
and connexions, and that amounts to 1/. per horse 
power. The whole apparatus, then, for 120 horse 
power would cost 5 x 320=1600/., together with 120/., 
making a total of 17207. This, of course, does not 
include any question of the land. 

In concluding this notice, we may make some re- 
marks on the difficulties which have stood in the way 
of the invention of dynamic transmission of power to 
great distances by means of slender material moving 
with high speed. Let any one think over the practi- 
cability of running a wire rope under heavy strain 
round pulleys with a speed of twenty or fifty miles an 
hour, and he will soon find himself abruptly arrested 
by difficulties ; his rope will fail, his pulleys will wear, 
his wheels fly to pieces, his wear and tear and con- 
tinual repairs will soon show him that he has made no 
invention, but merely committed a mechanical blunder, 
and the reader will appreciate the merit of what is 
accomplished by studying the following frank confes- 
sion of the author, which is so “ naif” that I give it 
in his own words: “Je whésice pas a le dire un seul 
“instant, ces poulies-supports ont exigé plus de peine, 
“plus d’essais, plus de réflexion que tout l’ensemble 
“des nouvelles transmissions. On essaya tour & tour 
“de les faire en cuivre, en bois, en fonte parfaitement 
“polie ; on les garnit de cuir, de caouthouc, de corne, 
“de bois de gayac, et de buis. Rien ne réussit. 
“Toutes les garnitures s’usaient rapidement; et 
“lorsque la gorge était en métal ou en bois dur, et 
“ qu’elle ne s’usait pas sensiblement, elle usait le cable 
*Jui-méme en assez peu de temps. 

“Je commengais a craindre de. voir le systéme 
“nerdre toute sa valeur devant ce malheureux obsta- 
“cle par suite de ’impossibilité qu’il y avait de franchir 
“de grandes distances sans poulies-supports, et par 
“suite des ennuis and des embarras incessants auxquels 
**donnaient lieu ces poulies.” 

It was not until 1860, after eight years of trial, that 
a problem of transmission was regarded by the inventor 
as completely solved and perfectly successful. The 
method of transmission itself is not more surprisingly 





simple than the practical expedient devised for gettin 
rid of its difficulties. It was this, to form a dovetaile: 
groove on the face of the iron wheels or pulleys, and 
to fill this groove with gutta percha driven hard into 
it. These wheels, it should be remembered, are about 
6 ft. diameter. The block of gutta percha has a 
section of about double the area of a section of the 
wire rope. The pulleys thus faced neither present any 
sign of wearing themselves nor of wearing the wire 
rope, and the earliest of them are now in perfect order 
in their seventh year of continuous work. 

The thoughtful engineer will not fail to recognise in 
this simple unpretending substitution of speed for 
mass an agent capable of astonishing development in 
the future. Not only are there many circumstances 
in which accidental convenience requires that power 
should be taken up at the place where it happens to 
exist, and should be transmitted to the place where its 
work is wanted, but there are many powers which 
from their nature are best developed in a large mass, 
and yet are required for use in a multitude of different 
places, spread over a wide range, and there are even 
other conditions in which it may be necessary for the 
nature of the work carried on that the power working it 
should, for the purpose of safety, be kept remote. Of the 
last, a gunpowder and ammunition or firework manu- 
factory requiring to be driven by a steam-engine should 
plainly have furnaces and boilers remote from the works. 
Again, a large engineering bridge under construction 
might be greatly helped by powerful engines erected 
on the bauks, turned to account on the distant piers 
by this simple and economical system of transfer. 
Where one can freely choose both the place of the 
power and its work, one cannot do better than place 
one’s power close up to the work to be done ; but where 
that is impracticable or unwise, M. Hirn has given us 
the means of doing work efficiently and economically 
at a greatness of distance and smallness of cost hitherto 
without parallel. 

This is one of the instances of progress in modern 
engineering, by the substitution of speed for mass. 
We have noticed the other example—tie Allen engine 
—which is equally symptomatic of a future revolution, 
although it has not yet undergone the long period of 
practical trial through which the one we have just 
described has successfully passed. 








SWEDISH BESSEMER STEEL AT THE 
PARIS EXHIBITION. 

In the history of the Bessemer process the ores 
and pig iron of Sweden have played a most im 
portant if not a decisive part. The first practical 
success in {steel-making on a commercial scale was 
obtained in Sweden by M. Goranson, of Gefle, who 
was one of Mr. Bessemer’s first licensees and corre- 
spondents, and the first commercial success obtained 
by Mr. Bessemer himself at Sheffield was with Swe- 
dish pig iron, to which British hematite iron has been 
gradually added in subsequent practice, and in an 
increasing proportion just as better experience in the 
manipulation and the application of spiegeleisen and 
ferromanganese permitted it, until at last the Swedish 
iron has been dispensed with for Bessemer steel 
making in England. At the same time, Swedish 
Bessemer steel makers have made further progress in 
their own country. There have been many cases of 
commercial failure amongst the Bessemer steel makers 
in Sweden, but from a mere scientific point of view 
the practice of steel-making by the Bessemer process 
has been constantly improving, and has had an un- 
qualified suceess. At the present Exhibition we find 
several exhibitors of Bessemer steel in the Swedish 
department, who show very good specimens of steel 
applied to a number of purposes varying much more 
widely than those English Bessemer steel is generally 
said to be fit for. ‘The most important exhibition in the 
Swedish court, however, and one worthy of particular 
attention, is that of the works of Fagersta. Mr. D. 
Aspelin, the manager of these works, has been careful 
to collect very important and interesting information 
with regard to the scientific details of his manufacture 
and to the tests of the results obtained, and his exhi- 
bition illustrates the results of his researches in a very 
clear and effective manner. The Fagersta works 
produce their own pig iron from a mixture of ores, 
wrincipally “‘ magnetic,” in charcoal furnaces with hot 
blast. The iron produced for the Bessemer process is 
grey, and the mixture of ores employed for that pur 
pose has the following analysis : 

Carbonic acid ... 8.00 
Silica ee 17.35 
Aluminia 0,95 
Lime... 6.6? 


Manganese 3.35 
Sesquioxide of iron 32.15 
Peroxide eos 27.40 
Phosphoricacid... 0.03 
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The grey iron produced from this ore with charcoal is 
applied to the Bessemer process without any admix- 
ture, and without the addition of spiegel or other 
manganesic compound. It produces steel in the 
Swedish furnace direct from the iron, in the original 
mode patented by Mr. Bessemer in 1855, i.e., without 
recarburisation, the process being interrupted at 
the moment when the desired quality of steel is 
arrived at in the converter. This precise moment is 
recognised by no other indication but the colour and 
appearance of the flame, and must be determined by 
the judgment of an experienced operator. There is, 
however, occasionally the addition of a further 
quantity of pig iron resorted to, but this iron added 
afterwards is exactly the same as that employed in the 
charge. The analysis of this grey iron for the Besse- 
mer process is shown below, in column I. 


I. Il. 
Combined carbon on 1.012 2.138 
Graphitic carbon 3.527 2.773 
Silicium coo 0.854 0.641 
Manganese 1.919 2.926 
Phosphorus ese 0.031 0.026 
Sulphur eee : 0.010 0.015 


There 1s another mark of iron produced at Fagersta, 
which is also used for the Bessemer process without 
the addition of spiegeleisen, and which is called 
“2 mottled,” the proportion of grey iron’ to that of 
white being about 2 to 1, and this iron has the com- 
position shown in column II. 

Mr. Aspelin has also analysed the slag produced in 
the converter with grey iron after a complete charge 
making soft steel, and gives this analysis along with 
the analysis of the blast furnace slags produced in 
making this grey iron. No. III. is the blast furnace 
slag, and No. LV. that of the converter : 


Ill. IV. 
Silica 53.30 44.30 
Aluminia 8.00 10.86 
Lime wee . 21.10 0.65 
Magnesia ose eee 13.95 0.15 
Protoxide of manganes: oes 7.85 24.55 
a iron oo ee 0.90 19.45 


The oxygen in the silica of the blast furnace slag is 
27.56, that in the aluminia 1.40, and that of the 
other bases 13.60. 

In the converter slag, the oxygen of the silica is 23.5, 
that of aluminia 5.10, and that of other bases 10.05. 
The converter slag contains a very considerable pro- 
portion of iron, indicating a larger waste in the Besse- 
mer process than is usual -with the Bessemer process 
in the best managed English works. ‘The preponder- 
ance of magnesia in the converter slag may be due to 
the destruction of some part of the lining of the con- 
verter, magnesia forming an important component of 
fire-clay. The Swedish works test their Bessemer 
steel by Professor Eggertz’s carbon test, the same as 
adopted in some of the Bessemer steel works in Eng- 
land, and described in our columns some time ago. 
The gradations of percentage of combined carbon are 
very carefully marked upon all articles produced, and 
the steel, instead of being classified by numbers or de- 
grees of hardness, as is done in Austria, or generally 
distinguished as steel for a special destination or pur- 
pose, as is the practice in England, is distinctly specified 
as containing a certain percentage of carbon. The- 
percentages exhibited at Paris by the Fagersta works 
range from 0.1 per cent. up to 1.3 per cent. of combined 
carbon, and the gradations are marked off by tenths of 
one per cent. Mr. Aspelin has exhibited a collection 
of tested specimens of his Bessemer steel, experimented 
upon at Mr. Kirkaldy’s testing works, which, we 
believe, is the most complete series of steel tests ever 
made as yet. It is to be regretted that these speci- 
mens are exhibited without having their breaking and 
other strains marked upon them, so that an approximate 
idea only can be arrived at of the relative degrees of 
hardness and tenacity of the different kinds of steel 
containing more or less carbon on the gradations as 
shown in this Exhibition. The tests have been made with 
regard to tension, compression, torsion, and relative 
strength, and are carried out with specimens commencing 
at a percentage of carbon=1.2 down to the softest 
kinds containing 0.01 carbon. The appearance of the 
fractured area of the harder kinds of steel tested for 
tensile strength shows an extreme uniformity of grain 
and homogeneity of material, but it suggests the idea 
of aslight bending action having taken place, by the 
strain not being exactly central and parallel to the axis 
of the bar. ‘This, of course, is only a supposition 
caused by a certain peculiar appearance of the grain in 
several of the harder specimens. This somewhat un- 
symmetrical appearance, however, may perhaps be due 
to other more accidental causes. The softer specimens 
shew a remarkable ductility, and the reduction of sec- 





tion from the original area to the fractured area in the 
softest specimens is most strikingly exhibited by the 
appearance of the fragments, The experiments with 
regard to compression are shown by a collection of 
cylindrical pieces of steel reduced in height by direct 
pressure. There is no sample of a crushed cylinder 
shown, as even the hardest specimens allowed of a con- 
siderable compression without fracture, and the softer 
kinds of steel seem to have been squeezed down to 
less than half their original height ons giving the 
slightest indications of fracture at their cylindrical 
surface. To register the effect of torsion, a straight 
line is marked longitudinally upon each cylindrical bar 
subjected to the test, and the number of turns given 
to this straight line, and the more or less regular ap- 
pearance of the spiral line into which it is converted by 
the torsion, show the degree of ductility and the more or 
less perfect homogenity of the material. With regard 
to homogenity, the lines upon the Fagersta specimens, 
tested by Mr. Kirkaldy, are perfect so far as can be 
judged by the eye without the assistance of measuring- 
instruments. With regard to the numbers of turns or 
the pitch of the screw made of the original straight 
line by the torsion, the different degrees of hardness 
show a very regular and beautiful gradation, showing 
the exact and proportionate connexion which exists 
in the physical qualities of the steel, and its percentage 
of combined carbon. There are further experiments 
with regard to shearing, to the buckling of plates, and 
also a collection of square bars tested with regard to 
relative strength and their degree of flexibility. These 
bars were supported at a fixed distance, and the pres- 
sure applied in the centre between the two sup- 
ports affected the deflection and ultimately the fracture 
of each bar. A series of parallel lines drawn at equal 
distances from each other shows the displacement of 
the material before fracture, and by a certain inference 
it also shows the position of the neutral fibre of the 
bar, which latter is one of the most interesting points 
for consideration, and one upon which further experi- 
ence is a great desideratum at the present stage of our 
engineering science. The appearance of these frac- 
tured specimens show the rupture of the fibres in 
tension in a straight line across the bar, and the 
simultaneous production of two cracks or lines of 
fracture in the compressed portion of the bar. These 
two latter lines of fracture incline towards each 
other, and meet at the neutral fibre in a point, so as to 
form a wedge-shaped piece, which is forced out of the 
compressed parts of the bar at the moment of rupture. 
The shape and position of this triangular piece or 
wedge, forced out at the moment of fracture, is very 
regular and distinct. The angle is greater, with harder 
qualities of steel, and the point of the wedge or the 
position of the neutral fibre is nearer to the com- 
pressed surface, with the harder qualities of steel, 
until with steel of 1 per cent. carbon it appears in 
those specimens to lie in the middle of the thickness 
of the bar. With softer steel it passes above, and with 
very soft materials it disappears altogether, as these 
permit of being doubled up, without wedging out any 
material from the compressed fibres. There have been 
some experiments on the same subject made by Mr. 
Knut Steefen, professor at Stockholm, and some others 
by Mr. Stummer, in Vienna, which have given very 
interesting results, and of which we expect to speak at 
some future time. ‘The Fagersta works have also 
shown a series of bars of Bessemer tool-steel, which 
had undergone the process of hardening and re-heating 
from one to fifty times. There is some difference in 
the grain visible between the steel hardened and 
heated many times and the original steel, but the 
properties of steel have not been destroyed by the 
repeated process. Some other exhibits are of less 
importance, such as a mirror made of a polished 
steel plate, and a drill of steel, containing 1‘1 per cent. 
of carbon, with a thick steel plate of the same kind of 
steel, which has been drilled through by that drill 
after the plate being hardened, complete the Fagersta 
exhibition. Of commercial articles, a very fine grou 
of tyres, railway axles, bars, and other articles, includ- 
ing a large saw, all marked with the registered mark 
of the Fagersta works, %, are exhibited, and these 
are, undoubtedly, some of the finest specimens of steel 
produced anywhere. 


Tue Waterworks oF Lonpon.—Messrs. Spon, of Char- 
ing-cross, are about to reprint the series of descriptive and 
analytical articles upon the “ Waterworks of London,” which 
appeared Jast year in ENGINEERING, accompanied with an 
appendix containing a vast amount of information upon water- 
supply, water-pumping machinery, and the engineering of gra- 
vitation works. This work will contain the only accurate in- 
formation ever published in a connected form relating to the 
waterworks of the metropolis. 





MILITARY APPLIANCES AND MODELS 
IN THE PARIS EXHIBITION. 

Besrgs the exhibitions of guns by the several war 
departments of some of the pa European Govern- 
ments, those interested in the details of military opera- 
tions may find much to engage their attention in the 
Champs de Mars. Some of these collections are exces- 
sively interesting, and illustrate in minute detail the 
various appliances called into requisition by au army 
in the field, including tents, eeling arrangements, 
temporary-bridge construction, conveyance of invalids 
and wounded, and the accommodation provided for 
hospital patients in the field of battle. Some few 
isolated specimens belonging to this category may be 
seen within the building itself, lost amongst the more 
complete collections of surgical instruments and ap- 
pliances ; but the most comprehensive collections are 
to be found in two or three separate buildings, set 
apart for one exclusive purpose, in the immediate 
vicinity of the French guns, and annexe belonging to 
the French Minister of War. Perhaps one reason 
why England has not sent a similar collection is that 
she has not recently required the use of such con- 
veniences near home, and but little attention has pro- 
bably, therefore, been given to their improvement, and 
it is more than probable that the only samples in store 
are such as were found still serviceable after the closing 
of the Crimean campaign. France, Prussia, and the 
United States of America, all of whom have had much 
more recent experiences of war, and the two former 
yowers having only by a hair’s breadth escaped from 
loos between themselves, have all three contributed 
liberally to form a complete collection of such military 
necessaries. 

Ranged on the same grass-plat with the majority of. 
the French guns are two wagons, used for carrying 
materials for the construction of boat-bridges. These 
wagons consist of a mere framework on four wheels, 
and on each is placed, first, the timbers for connecting 
the boats, and the planking for roadway, and above 
that one boat, made very light and flat-bottomed, 
tapering to a point at bow and stern. Beside these 
are placed one or two ambulance and ammunition 
wagons. 

Entering now a building to the left of the guns, we 
find it contains a set of drawings—plans in relief and 
models illustrative principally of the camp of Chalons. 
Amongst the models is a soldiers’ barrack, to hold six 
non-commissioned officers and fifty men, erected at a 
total cost of 7000 francs, or 37 francs per square 
metre; an officers’ barrack for two captains and four 
lieutenants, which cost 5500 francs, or 44 francs per 
square metre; the pavillon and the salon and salle- 
i-manger of the Emperor, erected respectively at a 
cost of 75 and 80 francs per square metre. There are 
besides models of a soldiers’ reading-room, a canteen 
for five companies of 100 men each, comprising a 
kitchen, cook’s room, and dining-room for sub- 
officers, with a cellar underneath ; a Protestant church, 
and a Roman Catholic chapel. In the centre of the 
room is a plan in relief of the imperial and general 
quarters at the Camp of Chalons, and at the side and 
on the walls are pictures of all the different French 
military uniforms; hamper-paniers for medical and 
other stores, and two model horses, with litters for 
wounded men, the one for men when only slightly 
wounded and capable of sitting up, and the other for 
conveying men in a recumbent position. 

In the main building, devoted to the exhibition of 
the French Minister of War, is a mechanical gun-rest 
for testing positively the accuracy of the fire of rifles. 
In the cases around the wall of the building will be 
found every kind of instrument in use for gauging the 
bore of guns, their rifling, and the form and dimensions 
of projectiles; an instrument called a “Telemétre de 
Combat,” for giving instantly the exact distance of any 
object, and applicable to all kinds of fire-arms, designed 
by Captain Gautier of the Artillery. A portable forge 
for field use is in one corner of the building, and near 
it are collections of rockets for incendiary and other 
purposes, for campaign or siege; and in the opposite 
corner are implements and tools for the erection of 
temporary bridges. There will also be found in the 
same building a beautiful set of models of guns, gun- 
carriages, and means of mounting guns, and a 
pendulum arrangement for suspending guns when 
fixed for the purpose of registering the force of recoil 
of the gun, and of impact of the ball. In ad- 
joining cases are swords, breast-plates, gauges for 
swords, and a collection of rifles and bayonets of 
different patterns; also fuzes, section of a gun, 
showing its rifling, sections and other details of shell 
and an apparatus for testing powder, and all kinds 
of implements and instruments for camp purposes, 





628 


ENGINEERING. 


[June 14, 1867. 








such as kitchen ranges, cooking apparatuses, chests of 
chemicals, &c.; also photographs of guns, forts, and 
breaches made in fortifications by experimental firing. 
At the further end of the room are several models, 
amongst which is one of the ruins of Saragossa after 
the siege on June 28, 1809, showing also the point of 
attack ; a model representing an attack on and the 
assage of a bridge; an assault in the breach of a 
tion ; surprise and escalade of a fortified oe 
Next come a model of a fortification on a large scale, 
showing earthworks, &c.; large models of Laon, a 
military post on the northern frontier, in the depart- 
ment of Aisne, and of Fort l’Egluse, a military post on 
the Alpine frontier on the right bank of the Shen; 
also models illustrating the various methods adopted 
in the construction of temporary military bridges, of a 
drawbridge, and of a suspension bridge constructed 
with ropes. 

Outside this building is a field hospital fitted up with 
beds, &c., a military kitchen, on other tents for 
auxiliary purposes, as required by an army in the field. 

Not the least interesting are the exhibitions of 
military, medical, and sanitary arrangements, in which 
France, Prussia, and America are fairly represented. 
On entering the Prussian tent, one finds oneself im- 
mediately surrounded with all sorts of couches, beds, 
settees, slings, false arms and legs, surgical instru- 
ments, medical chests, and everything calculated to 
remind one of the horrors of war; but they are all 
neaped together so closely, that after the first shudder 
at the thought of such preparations for amputations, 
extraction of balls, and other similar operations, the 
mind becomes reassurred at the impossibility of carry- 
ing them out in so confined a space, and the fact 
that after all it is but an exhibition becomes clearly 
perceptible. 

In a neighbouring building will be found what is called 
the United States sanitary collection. During the civil 
war, which desolated the United States from 1861 to 
1865, great efforts were made to mitigate the sufferings 
of the soldiers engaged in that gigantic struggle. From 
all sides the national feeling was directed towards such 
inventions as would realise that generous impulse, and 
much apparatus was constructed which rendered great 
service during that long and memorable war. These 
objects and inventions have been formed into a 
collection by Dr. Thomas W. Evans, which is now 
exhibited in the Champ de Mars. In it are to be 
found four different kinds of ambulance, all of which 
were extensively used during the civil war ; a model of 
a railway ambulance, or ne ne car, being a fac- 
simile of the hospital cars employed during the war by 
the United States Sanitary Commission on the railway 
between Washington and New York, as well as on 
several other enllitery railways in other portions of 
the United States. This model, constructed on a 
scale of one-fourth, shows in detail everything—couches, 
dispensary, wine-closet, water-closet, _—— of venti- 
lating, heating, &c..—employed in the construction 
and equipment of the Sanitary Commission cars ; while 
at the same time externally it perfectly represents the 
construction of an ordinary American passenger car. 
To it is attached a patent safety brake, as well as a 
set of self-acting ventilators. 

One or two sets of hand litters, and a horse litter, 
together with various ambulances of supply, including 
medicine-wagons, an ambulance kitchen, medicine 
panniers, hospital knapsacks, &c., complete this portion 
of the collection, which constitutes Class I. in the 
catalogue. Class II. consists of models and plans of 
permanent brick-built hospitals; a model of a Pavilion 
of the United States General Hospital at Chestnut- 
hill, showing the exterior and interior construction of 
a ward pavilion, the mode of ventilation and heating, 
the latrines, bath-rooms, and offices, together with the 
arrangement of beds, furniture, &c. A facsimile of 
the log-houses employed in the construction of the 
United States General Hospital at City Point, two 
field-hospital tents, the one square and the other called 
“the umbrella tent,” and specimens of hospital furni- 
ture, complete this section. The remainder of the col- 
lection contains surgical instruments and apparatus, 
sanitary supplies of clothing and food, besides a set of 
miscellaneous articles, and various publications all re- 
lating, one way or another, to the same subject. 

The only articles coming under the present notice 
which have been sent to the Exhibition by the British 
War Department consist of an ambulance wagon on 
steel springs, with movable sides and ends, fitted to 
hold eight persons (six sitting and two on stretchers), 
a medical cart on steel spring, with moveable sides, 
fitted with boxes, and a stretcher for field service and 
surgical operations. The War Department building, 
besides the big guns and the other things which we 





have just noticed, contains also an excellent collection 
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of ammunition, a case completely equipped with every 
kind of arm manufactured at the Royal Small Arms 
Factory, and examples of manufacture showing the 
various stages of manufacture of a Snider rifle. Col- 
lections of armourers field necessaries, of sections of 
targets, and specimens of wrought-iron plate éonstitute 
the remainder of this collection. 








NAGPORE EXTENSION RAILWAY. 


Tue formal opening of the Nagpore Extension Rail- 
way, between Sindee to Nagpore, took place on the 
20th February, and the ceremony was in effect the first 
formal opening of the whole division from Bhosawul 
junction, a length of nearly 250 miles; for, as the 
intervening portions of the railway between Bhosawul 
and Sindee have been completed, they have been quietly 
opened for traffic, with but little or no ceremony to 
mark the event. The traveller can now journey the 
whole distance of about 520 miles without danger 
of carriage. 

The Nagpore branch commences at a distance of 
2} miles east of Bhosawul, on the north-eastern 
extension of the Great Indian Peninsula Railway, and 
terminates at the city of Nagpore, a total distance of 
2424 miles. The first part to Budnaira, 134} miles, 
was let to the contractors, Messrs. Lee, Watson, and 
Aiton, in the year 1859, and was opened for public 
traffic to Mulkapore on the 20th May, 1863; to 
Sheagaum on the 24th October, 1864; and to 
Budnaira on the 18th December, 1865. The principal 
works on this first contract are the viaduct of fifteen 
60 ft. iron girder spans over the river Mund, one of 
twelve 30 ft. arches over the Morena, and another of 
twenty-one 30 ft. iron girders, besides several minor 
girder and stone bridges. As regards gradients, they 
are most favourable, excepting near the summit at 
Nargaum, which is approached by an incline of 1 in 
150 and 1 in 132, the latter being the heaviest graidient 
on the length. The next section or contract commen- 
cing at Budnaira, also let to the same contractors, has 
several important bridges upon it, of which may be 
mentioned that over the Wurda, of twelve 60 ft. girder 
openings, the Dhani, of six, the Boree, of four, and 
the Kistna, of eight similar openings. Here the gradients 
are easy, the country being comparatively level: 
the heaviest incline is a short one into Nagpore 
of one in 110. The first public opening on this 
section took place on the 16th July, 1866, to 
Kowta, or Poolgaum; from thence to Sindee, on 
the 5th of November following ; and, finally, to Nag- 
ore, on the 20th of February. As far as Sindee the 
ine runs through the most productive of the Indian 
cotton districts of Berar and Khandeish; beyond 
Sindee the district is not cotton-growing, but grain- 
producing. Nagpore has enjoyed an extensive trade 
in the manufacture of shawls, fine goods, &c., and from 
the Nagpore district as much as 20,000,000 lb. of 
cotton is exported in the course of the year, together 
with some 10,000 tons of corn. An idea of the value 
of the trade thus carried on can be formed from the 
following facts. The value of the cotton raised in that 
district is enormous, and manufactured goods to the 
extent of 50,00,000 rupees are annually exported. On 
the other hand, the inhabitants of the Nagpore dis- 
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tricts yearly import from Bombay 12,000 tons of salt ; 
of hardware and iron, principally of English manufac- 
ture, about 20,00,000 rupees worth are imported, and 
of English piece goods some 10,00,000 rupees worth. 
During the last few years the external trade of the 
provinces has enormously increased ; but a far greater 
extension is expected to.result now. from the employ- 
ment of the railway as a means of transit for the 
merchandise exported and imported. The whole of 
the railway as far as Kussara will shortly be laid with 
a double line of rails, if, indeed, it be not already com- 
pleted, and there will then be a double line through- 
out from Bombay to Egutpoora. 


THE PARIS EXHIBITION. 
ToBacco-cuTTING MACHINE. 


One of the most efficient mechanisms displayed at the Paris 
Exhibition is the tobacco-cutting engine of Messrs. Hoglen and 
Grafflin, of Dayton, Ohio, in the United States. A front view of 
this machine is given above in Fig. 1, and a back view in Fig. 2. 
The tobacco which has to be cut is placed in & wooden trough 
with its bottom formed of an endless web, which advances it to 
the pyramidal feeding mouth at A, Fig. 1, where it is caught by 
two endless webs of brass plates connected by pitch-chains 
which gripe the faggot of tobacco above and below, and 
simultaneously propel it through the narrowing mouth until it 
issues at the throat, B, Fig. 2, sufficiently compacted to be readily 
cut by the rapidly revolving blades, CC. The length of the 
pieces into which the tobacco is cut is regulated by altering the 
rate of the feed, which is done by a system of change wheels 
ntroduced at D, Fig. 2. 

Such a machine as is now at Paris will cut from 1500 to 
6000 lb. of tobacco per day, according as the shredding is finer 
or coarser. When the tobacco reaches the knife, it is compressed 
into a hard cheese of one-fourth the original bulk at the feeding 
mouth. A wooden drum is attached to the part at which the 
knives revolve, where the shred tobacco is collected and with 
drawn through adrawer. As the feed is continuous, there is less 
loss by butts than when it is intermittent, and less loss by shorts 
in dressing. The rapid action also obviates any darkening of 
the colour by heating, and the compressed cheese can be run 
backward when the knives are being adjusted, which saves loss 
by swell. The machine is rapid in its action, and is in all 
respects highly efficient. Weight of machine, about 3000 Ib. ; 
power required, 4 horse; size of throat, or place of discharge, 
4 by 10 in.; speed of knife arm, from 860 to 1000 revolutions 
per minute; capacity, 1500 to 6000 lb. per day, according to 
the grade of cut. 








Tue Society or Eneineers.—On Friday next, the 21st 
inst., the members and associates of the Society of Engineers 
will visit the royal gun factories et Woolwich Arsenal, by per- 
mission of the authorities. An unusually full attendance is 
anticipated. 

Wuart 1s A “Matn”?—In the inquiry in committee upon 
the Metropolis Water Supply, the chairman, Mr. Ayrton, found 
it necessary to ask, “ What isa main?” Mr. Hope Scott re- 
as. and subsequently, Mr. Muir, the engineer to the New 

iver Company, in answer to a like question, said, “‘ What we 
call a main is always kept charged. We are not in the habit 
of calling a pipe that is intermittently charged a main at all. 
The best definition I can give of a district main is that of a 
leading pipe through a portion of the company’s district which 
could be treated by itself, having regard to its levels.” 

Sares.—Mr. Silas C. Herring, an American maker of safes, 
and who is an exhibitor at the Paris Exhibition, has placarded 
a challenge to all the other makers represented there. Mr. 
Chatwood, of Bolton, has promptly taken him up, specifying 
| however such reasonable conditions as would ensure a fair trial 
| and a fair judgment. We have not learned that Mr. Herring 

has yet shown his readiness for a trial. When we were last in 
Paris, and some days after Mr. Chatwood’s acceptance of his 
challenge, he had not done so. 
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RESERVOIR RETAINING WALL: CINCINNATI WATERWORKS, U.S. 


HENRY EARNSHAW, ENGINEER, 
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WE give, above, a perspective sectional view of the retaining 
wall of the Garden of Eden reservoir now in course of con- 
struction at Cincinnati, U.S. This reservoir, which will have 
a capacity of 80,000,000 gallons, with a depth of water of 26 ft., 
is of irregular form in plan, and is situated on sloping or side- 
long ground; and it is this latter fact that has necessitated the 
construction of the fine retaining wall we illustrate. The 
necessary surveys of the ground on which the reservoir is being 
constructed were commenced in February, 1866, and in the May 
following the actual works were begun. It was considered 
advisable to construct the necessary sewers before commencing 
the excavation for the reservoir; and to obtain stone of a proper 
size and quality for the main sewer, a quarry was opened about 
three-quarters of a mile from the works. The main sewer, 
which is a 5 ft. culvert, is situated at the bottom of a ravine or 
watercourse traversing the side of the reservoir, and it is 
joined at a chamber constructed within the retaining wall by 
another culvert 2 ft. in diameter. The section in our engraving 
is taken at the point where this chamber occurs, and it shows 
the sewer passing through the wall. The height of the wall at 
this place 1s 109 ft., and its thickness at the base 47 ft. It rests 
on a bed of concrete, which, in its turn, bears upon the solid 
rock, which dips towards the inside of the wall 0.7 ft. in the 
width of the base. Below the foundation of the culvert leading 
through the wall, an inverted arch is turned, and a second or 
counter arch is turned over the culvert, so that the weight 
of the wall may be carried independently of the sewer. ‘Lhe 
wall is vertical on its inner side, and on its outer side it has 
a batter of 1 in 3 for a height of 52ft., and thence to the top 
a batter of 1 in 5, this being independent of tle projection of 
the piers and arches. A roadway and footways will be carried 
along the top of the wall and embankment. As will be seen by 
our engraving, the wall will present a very fine appearance when 
finished, it having been designed with far more attention to 
architectural effect than is usual in works of this kind. The 
reservoir is being constructed from the plans and under the 
direction of Mr. Joseph P. Mayer, the superintendent, and Mr. 
Henry Earnshaw, the hydraulic engineer, of the Cincinnati 
waterworks. 








ArTIFICIAL Stone.—On Friday next, 21st inst., the new 
works of the Patent Concrete Stone Company (Limited), at 
East Greenwich, will be visited by a considerable number of 
engineers, architects, and other invited persons. The new 
works built upon the plans of Mr. Ransome, the managing 
director of the company, and the inventor of the process, are 
of good size, but they cannot long suffice for the great demand 
which is likely to arise for this stone, as now made under the 
new process discovered by Mr. Ransome witbin the last few 
years. Every test which could be devised to show the perma- 
nence of the stone, boiling, freezing, exposure to acids and to 
foul harbour and sewer gases, has been applied, and it appears 
to be absolutely indestructible. It is now largely employed by 
builders and contractors. Mr. Ransome has executed large 


orders for the most ornate examples of his stone, including 
richly moulded capitals in the Ionic and Corinthian orders for 
Calcutta and New Zealand, Gothic mullions and tracery, &c., 
as well as the plainest objects in stone, such as bed stones for 
steam engines and heavy machinery, for all of which purposes 
as well as for building-stone, it is now abundantly proved to be 
well suited. 
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THE ENGERTH ENGINE. 

ConTINENTAL engineers, and occasionally some ot 
our American correspondents too, raise a complaint 
against the profession in this country, because we 
treat many of the favourite designs “ with a slight,” 
and generally condemn them as pieces of bad engi- 
neering, without even considering it necessary to 
state the reasons for our verdict. We do not deny the 
fact, but we cannot admit the justice of that complaint. 
Engineering. is a science which has advanced much 
more by the teachings of practical experience than by 
speculative demonstrations. By committing errors 
and gradually correcting them step by step, engineering 
experience has been gained through suceessive gene- 
rations, and certain fixed notions of what “ will do,” 
and what “ will not do,” have been arrived at in the 
minds of practical men, which at the present stage 
require no further reconsideration, and may be said to 
be above any serious discussion, except for the in- 
struction of beginners. At the opening of the Paris Ex- 
hibition we in this way, with a very few words, dis- 
missed one of those mistakes in locomotive engineering 
made and much spoken of on the Continent, viz., the 
10-wheel coupled engine “ Steyerdorf,” constructed by 
the engineers of the Austrian State Railway Company, 
on what is called the System Engerth. ‘This engine 
had been exhibited in London, in 1862, and obtained a 
medal, it may be said by courtesy, in spite of the grave 
doubts as regarded its merits which were then ex- 
pressed by the jury. These doubtsinducedthe Chevalier 
de Engerth to appear a second time at an international 
Exhibition with his locomotive, which he now pretends 
to have successfully passed the test of actual practice. 
We understand that, after a prolonged discussion, the 
jury has again by courtesy granted a medal to the En- 
gerth engine, and it is therefore with a view of 
disabusing the minds of our readers that we consider 
it our duty to say something more about the System 
Engerth and the locomotive Steyerdorf. M. Engerth de- 
signed his first locomotive in 1853, after the competi- 
tion between the engines for working the Semmering in- 
cline in Austria had ended without producing a success- 
ful type of locomotives. The characteristic feature of the 
Engerth system is the trailing bogie, i.¢., a four-wheel 
truck carrying the back end of the boiler, and having 
the firebox between its four wheels. The pivot of 
this bogie is placed outside of it, like that of a 
Bissel truck, and the firebox end of the boiler is 
carried on’. three points, which allow for the un- 
dulations of the road and for the passing of curves. 





In principle and design the System Engerth locomo- 


tives are tank engines, each carried upon two trucks, 
which are connected by a centre pivot. The front 
truck with the driving wheels is fixed to the boiler, 
and the hind truck or trailing bogie is allowed to 
swivel as required for passing the curves of the per- 
manent way. It is obvious that this arrangement 
permits pr the coupling of the wheels of the front 
truck, while the hind wheels allow of no direct mode 
of connexion. M. Engerth’s first scheme was to 
couple the hind wheels by means of spur gearing, 
which transmitted the power from the last axle of the 
front truck to the first axle of the trailing bogie. The 
wheels were slightly rounded off on their faces, so as to 
allow for the locking in curves. As a matter of course, 
this plan proved a total failure, and M. Engerth 
declared his system to be incomplete so far as the 
coupling of the last four wheels was concerned ; yet he 
considered his engine a great and valuable invention 
for the working of mountain railways. The Semmer- 
ing Railway, upon M. Engerth’s advice, was then pro- 
vided with a considerable number of such engines, and 
the system soon afterwards came into fashion, and was 
introduced upon several of the principal lines in 
France. In England no Engerth engine has ever 
been made or proposed, as the complication of the 
arrangement, its liability to derangement, and the 
costliness of its repairs impress themselves upon the 
mind of every unprejudiced practical engineer at 
first sight. 

The Semmering Railway in the hands of the Austrian 
Government proved a very costly and unproductive 
line, and it was sold to a French company. The com- 
pany engaged M. Degrange as their chief engineer, 
and contracted to pay him a percentage upon all the 
savings he could effect in the traffic expenses of that 
line. M. Degrange commenced by discarding the 
Engerth system. He removed the trailing bogie, placed 
another pair of wheels below the boiler, in front of the 
firebox, so as to have four pairs of coupled wheels 
between firebox and smokebox, and to the last axle 
he gave a lateral play in the axle-boxes, to make 
7° for the long wheel base in passing the curves. 
The firebox was then overhanging, and the whole 
thing so badly balanced as to require a balance-weight 
in front of the buffer beam to bring the load fur- 
ther forward, and to divide it equally over all the 
wheels. M. Degrange, by this radical alteration, 
succeeded in effecting what the Engerth system had 
always failed to produce, viz., an equal distribution of 
the load on the wheels. Soon afterwards, the altering 
of Engerth engines got into fashion. The Chemin de 
Fer de l’Est,‘in France, altered its Engerth locomotives 
in a similar manner. M. Degrange published the re- 
sults of his experience, and the savings obtained by 
discarding the Fngerth engines, in the memoirs of the 
French Institution of Civil Engineers, and shortly 
afterwards a prolonged discussion on the merits and 
demerits of the System Engerth arose between M. 
Couche, professor at the Ecole des Mines, in Paris, 
and M. Flachat, the celebrated engineer. M. F'achat 
wrote in favour of the Engerth system, and rarely had 
so bad a cause so able an advocate. M. Flachat said 
that it was a barbarism to replace the highly refined 
design of M. Engerth by an engine which had a dead 
weight of iron in front of the buffer beam, an enormous 
overhanging firebox behind a long and comparatively 
stiff wheel base ; but M. Degrange replied that his bar- 
barism did more and better work than the Chevalier de 
Engerth’s refinement ; that it saved money in repairs, 
and reduced the traffic expenditure of the line by a 
considerable amount. From that moment the Engerth 
system was practically dead. The Austrian lines got 
new engines of a plain and simple character, and the 
French engineers constructed new monsters of an 
equally complicated character, most of which have 
been in their turn declared as failures, and are now 
being replaced by simpler types. At that time M. 
Engerth, who is now director-general of an extensive 
railway in Austria, found an opportunity of introducing 
his engine upon his own line. A short branch line 
was required for connecting the coal mines of Steyer- 
dorf, in Hungary, the property of the same railway 
company, with the main line. M. Engerth and his 
fellow-directors decided upon constructing this branch 
with inclines of 1 in 50 and curves of 360 ft. radius. 
They also decided to lay down no proper rails on the 
line, but to use up a large stock of rails which had 
been bought by the company at a former period, but 
were too weak in section for the traffic of the main 
line, weighing 48 Ib. per yard only. Having in this 
manner provided for a “suitable permanant way,” M. 
Engerth decided upon running trains of 220 tons 
so up hill, and to construct an engine which would 
haul them up without at the same time crushing the rails. 





He decided upon having no more than 94 tons load upon 
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one pair of driving wheels, and he of course selected 
a System, Engerth engine for doing this work. A 
coupling was designed in M. Engerth’s office by M. 
Fink, which allows of coupling all wheels of the two 
bogies without interfering, ix ¢heory, with the possi- 
bility of their passing the curves. M. Engerth decided 
upon having an engine of 40 tons weight with ten 
coupled wheels, and desired to divide the load so as 
not to exceed 94 tons for any one pair of wheels. 
Designs were made accordingly for the engine “ Steyer- 
dorf,” and executed at the works of M. Engerth’s 
company in Vienna. After completion, M. Engerth 
found that his monster had a load of fully 13 tons 
on the last pair of wheels, while the preceding pair 
carried only 6 tons ; but with all that the Steyerdorf 
engine was sent to London for exhibition, and obtained 
a medal; yet it could not be set to work, nor could 
the load be properly distributed, without incurring 
further disadvantages. M. Engerth was thereby 
forced to abandon the characteristic feature of his 
system. He removed the tanks and part of the coal- 
boxes from the engine, and added a tender to it. 
That is the state in which we find the Steyerdorf 
engine at the Paris Exhibition. It now weighs 574 
tons, including the tender, iu working trim. The load 
is still unequally distributed, giving to the last pair of 
wheels of the engine a load of 94 tons, while the pre- 
ceding pair of wheels has only 64 tons. The engine 
has fourteen crank-pins and bearings and four extra axle 
bearings, besides its ten axle-boxes; twelve of these 
bearings are spherical. Less than twice its own weight 
is the maximum load for this engine upon an incline 
of 1 in 50 in fair weather ; and as for the facility of pass- 
ing curves, we gather from M. Engerth’s own state- 
ments, that it bent its original coupling-shaft, which 
has been replaced by astronger one of Bessemer steel. 
After that it ground away the steel tyres of its leading 
wheels, destroying the entire flange after 3000 miles run- 
ning. ‘The flanges were then made of hardened steel, and 
they have withstood the wear, destroying the rails at a 
ratio increasing in a geometric proportion. The re- 
placement of rails is stated by M. Engerth to have 
cost 1307. im the very first year, and this item 
has risen to 335/. in the second and 736/. in 
the third year. Now the whole length of the 
line being twenty miles, of which only about five 
miles are in those sharp curves where the principal 
wear and tear takes place, it may be said that the cost 
of replacing the rails on this part of the line amounted 
to about 20/. per English mile in the first year, 60/. 
in the are and 120/. in the third year, with a 
traffic not exceeding three trains per day. This gives 








arate of about 5d. per train mile in the first, 15d. 
in the second, and 2s. 6d. in third year, including no| 
other expenditure except the cost of the rails required | 
for replacing those that were worn out. We have| 
gathered all these data from a pamphlet printed over| 
M. Engerth’s own name, and prepared by the Austrian | 
State Railway Company for the international jury. | 
We find at the conclusion of M. Engerth’s exposé the | 
statement that the increased ratio of wear and tear | 
of rails cannot be expected to be reduced until the old | 
rails of a weak section are replaced by new rails | 
throughout. We are careful to name the authority 
for our statements, as English engineers will hardly | 
believe it possible that a collection of engineering | 
monstrosities like that made in constructing and| 
working the Steyerdorf line can ever have been 
carried out in reality. To construct a line with steep 
gradients and sharp curves for coal traffic with rails | 
which are manifestly too weak for the common traffic | 
of the ordinary line, to carry out the caprice of run- | 
ning an engine of 57 tons weight upon those 48 lb. | 
rails, and then to pretend that there was a real neces- 
sity for all that, dictated by the peculiar difficulties of 
the case, will not be called “ engineering” by the pro- 
fession in England. It may be diplomacy to follow such | 
a course with an Austrian railway company, and in-| 
deed M. Engerth must be satisfied with the results of | 
the practice pursued by him, to judge from the fact of | 
his reappearance before an international jury; but so | 
much is above all doubt that, from a purely profes- 
sional point of view, there have been few instances of 
a more reckless waste of funds and of such wanton 
destruction of property as those of M. Engerth’s ar- 
rangements on the Steyerdorf line. Austrian railway 
engineering is likely to draw more attention upon 
itself in this country in future than has hitherto been 
the case. There are two important lines in Austria 
now in the hands of English contractors, and some 
more companies are to be formed in this country for 
constructing railways in Austria. We hope English 
shareholders will look better after their interests than 
those of the present State Railway Com in 
Austria aro in the habit of doing. 'To provide | fands| 





ROLLED IRON SHIELD, FOR WORKS OF PERMANENT DEFENCE, MADE BY 


for the whims and vanities of incompetent engineers, 
to be systematically robbed of the returns, and ulti- 
mately of the onitel itself, and to listen at the close of 
each term to a report of those scientific managers, 
stating that, in spite of all their skill and refinement, 
the circumstances of the case did not afford a satis- 
factory pecuniary result—all this is an unenviable 
position. It is held by many a railway shareholder on 
the Continent, and it bo justified the French saying, 
‘Les actionnaires sont les bétes qui Hoe as 
holders are the asses who pay. 


IRON AND STEEL AT THE PARIS 
EXHIBITION.—No.. V. 
Tue Arias Works, SHEFFIELD. 

On those who are fully acquainted with the British 
iron manufacture and its power of production, the collec- 
tion exhibited in the British gallery of raw materials 
must produce anything but a satisfactory impression. 
There is an obvious want of space, indicated in~all 
directions by the smallness of the specimens exhibited 
and by the comparatively small number of exhibitors 
represented. In the British annexe devoted to war 
materials, however, matters are better. There is iron 
and steel exhibited as manufactured in this country in 
forms, sizes, and qualities unsurpassed elsewhere, and 
equalled only in a very few exceptional instances. 
The principal exhibitors in the British annexe, which 
belongs to private firms, are Messrs. J. Brown and 
Co., of the Atlas Works, Sheffield. These works have 
produced an armour plate 134 in. thick, 14 ft. long, 
and 6 ft. wide, weighing about 20 tons in all, and of this 
plate a piece has been sent over to Paris, by Messrs. 
John Brown and Co., as a specimen of their manu- 
facture. The Admiralty have exhibited a similar plate 
in their annexe, forming part of a shield which has been 
exposed to some trials. We have copied the following 
Table from that attached by the British authorities to 
the specimen of plate exhibited by them, this Table 
giving an account of the fire sustained by that plate. 
The plate was made at the Atlas Works, Sheffield. 
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To return to the articles exhibited by Messrs. John 
Brown and Co., we find three large steel tubes for 
ordnance, made by Deakin and Johnson’s patent pro- 
cess from punched blocks of Bessemer steel, rolled 
over fixed mandrils. These tubes are each 9 ft. 2 in. 
long, and of different diameters. The largest has an 
outside diameter of 123 in. and a7 in. hole ; the two 
others 10} in. diameter and a 6} in. hole. The tubes 
are turned on the outside to show the beautiful homo- 
geneous material of which they are made, and the 
freedom from faults, fissures, or specks on their sur- 
face. A hollow railway axle, made on the same plan, 
is also shown by Messrs, John Brown and Co., at their 
stand in the interior of the Exhibition building. We 


have been informed that the introduction of these hol- 
low steel axles is making rapid progress in France, and 
that. they have given very satisfactory results. There 
were some trials of these hollow salts made by Mr. 
Kirkaldy a short time ago, and it is to be re- 
gretted that no record of the results has been attached 
to the specimens shown at Paris. The process patented 
by Messrs. Deakin and Johnson forms one of the most 
interesting and characteristic novelties in the present 
Exhibition, just as was the case with the process of 
cold drawing, invented by M. Christophe and now used 
by the Hydraulic Steel-tube Company in London, at 
the London Exhibition in 1862. 

Messrs. John Brown and Co. also exhibit a number 
of spherical steel shot of different sizes. They are 
of hammered Bessemer steel, and are manufactured in 
considerable quantities at the Atlas Works for different 
foreign Governments. The largest of these spheres 
is 20 in. diameter, and has a weight of 1136 1b. It 
is extremely well finished and clean at the surface, 
although it is left from the hammer without turning or 
grinding. These spheres are forged by swaging 
them carefully between hemispherical swages. In 
order to reduce them to the proper size, without 
at the same time increasing their density by excessive 
hammering, a quantity of water is thrown —_ the 
balls in their heated state when nearly approaching the 
finished size, so as to form a thin scale of oxide, which, 
being thrown off, slightly reduces the diameter of the 
sphere. In this manner it is possible to finish such 
spherical steel shot with very great accuracy and 
nicety, and to keep within very narrow limits as re- 
gards the correct weight of each projectile. There 
are also some elongated solid steel shot, and other 
steel projectiles, exhibited by Messrs. John 
Brown and Co. It is characteristic of the exhibi- 
tion of steel of this firm that the name “ crucible 
steel,” which is so carefully marked upon almost 
every superior article of steel exhibited by French and 
German manufacturers, does not appear on any of 
the articles shown by the Atlas Works. ‘There is no 
attempt made to submit to the great prejudice which 
is still maintained against Bessemer steel by some 
people on the Continent, and which is not only suffered, 
but fostered by the steel makers and even by the Besse- 
mer steel manufacturers on the Continent, who prefer to 
call all their superior articles “ crucible steel,” in order 
to avoid the discussions about the reliability of Bes- 
semer metal. We are glad to accept this as a sign 
that in England, at least, the time of prejudice against 
Bessemer steel is rapidly disappearing, but there is a 
powerful and important element which opposes itself to 
a similar state of affairs on the Continent, and this is the 
insufficient protection of Mr. Bessemer’s invention by 
German patent laws. The Bessemer steel makers in Ger- 
many pay no royalty to the inventor, and they are there- 
fore not allowed to import their products into France, 
England, or any other country where Mr. Bessemer’s 
patents are valid. It is, therefore, to the obvious advan- 
tage of these steel makers to keep their mode of manu- 
facture a secret, i.¢., to deny that their steel is 
made in accordayce with any patented plan, and 
thereby to secure for their products the possibility of 
importation into other countries without the payment 
of royalties, This being the case, the inducement to 
create prejudice against the quality of Bessemer steel 
as compared with what is called “ cast steel,” or some- 
times “ crugible steel,” by these parties is very great, 
and the consequence is that out of a considerable num- 
ber of establishments in Germany who produce Bes- 
semer steel in large quantities, and of excellent qualit 
as well, there is not one at the Paris Exhibition which 
uses the name Bessemer steel for the products ex- 
hibited. We do not think that to be a just and fair 
mode of treating an inventor who has conferred so great 
a benefit upon the iron manufacturers of all countries ; 
but, with so powerful temptations existing, we do not 
see how such a state of affairs is to be remedied before 
the expiration of Mr. Bessemer’s patents, which, in- 
deed, will remove all necessity for perversion of truth, 
as now practised in many instances, The only place 
where the name Bessemer steel has established itself 
in a sense conferring the idea of something superior to 
the common is Austria. The principal reason for this 
is, of course, the high quality of material produced by 
the Austrian Bessemer steel works, from their 
superior iron ; but another reason will also be found in 
the fact that the manufacture of crucible steel has 
never reached an important development in Austria, 
and that the Bessemer process had therefore no rival 
of an established standing in the minds of the public. 
Austrian steel makers having, moreover, no export 
trade, did not find that inducement which seems to 
have acted so powerfully upon some of their neighbours 





to avoid giving the true name to their excellent products. 
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To return to the exhibition of the Atlas Works, we 
have still to mention one armour plate of very large 
size, exhibited in Paris. This plate is 6 in. thick, and 
has a length of 30ft. and a width of 3ft. 6in. | It 
weighs 11 tons 5 ewt. in its finished state. Close to it 
are placed the shavings taken off its edges by the 
planing-machines. These are of the full width of the 
plate, curled up in beautiful spirals, each representing 
a continuous cut over the entire length of the plate. 
The planing-machines for taking this heavy cut have 
two tool-boxes each, both sides being operated upon at 
the same time. Messrs. Sharp, Stewart and Co. and 
Messrs. Shanks and Co, are the makers of these 
machines employed at the Atlas Works for planing the 
armour plates. 

SPIEGELEISEN. 

It is estimated that the steel manufactures of Eng- 
land require at present an annual supply of about 
10,000 tons of spiegeleisen, and the demand for this 
material is constantly increasing. The fact that the 
small district in the vicinity of the town of Siegen, in 
Prussia, has, up to the present moment, held a kind of 
monopoly with regard to the English market for the 
supply of this article is sufficiently important to make 
a careful examination of all spiegeleisen produced in dif- 
ferent countries and localities, and now collected in the 
Paris Exhibition, very desirable, principally with a view 
of getting acquainted with such places and works as 
may at some future time be in a position to supply the 
demands of the British market, if from accidental or 
natural causes our present sources of spiegeleisen 
should fail. Spiegeleisen is made exclusively from 
manganesic ores, and it is therefore only in localities 
where such ores are to be found that we can expect 
to find an established manufacture of spiegel, or a 
prospect of its future development. With regard to 
this, we have to note the principal deposits of spathic 
ore, which is the principal and most suitable ore for 
the making of spiegeleisen, and to examine the exhibi- 
tions of Class 40 from these localities. Spathic ore 
exists in the greatest abundance in Austria. In that 
country it generally appears in the form of solid rocks, 
forming the entire mass of a mountain, such as those 
ore mountains of Hisenerz, in Styria, Lolling, in 
Carynthia, and some similar deposits in the north of 
Hungary, and in the south of the latter country, near 
the frontier of the Turkish empire. Next in extent, 
although inferior in importance at this moment, are 
the Prussian mines of spathic ore in the district of 
Siegen, the principal but not the only mine of these 
being the “Steel Mountain” of Miisen. There are 
other deposits of ore, suitable for the production of 
spiegeleisen, further north in Germany, in the vicinity 
of the town of Osnabriick, and one of less importance 
near the town of Schmalkalden, in Germany. Italy 
has some mines of spathic ore in the Province Ber- 
gamo ; but the celebrated ironstone of the Isle of Elba 
is of another composition, and too poor in manganese for 
making spiegeleisen from. ‘The same may be said of 
the majority of Swedish ores, which are principally of 
the character of magnetic ore, and although they con- 
tain some manganese, are not sufficiently rich in this 
respect to yield spiegeleisen in the blast furnace. The 
iron mines of France are of a very varied formation, 
and contain very different kinds of ore. There is 
spathic ore amongst them, as, for instance, in the mines 
belonging to Messrs. Petin, Gaudet, and Co., Messrs. 
Dietrich and Co., and a few others; but the majority 
of French mines yield very inferior kinds of ore, alto- 
gether unsuitable for spiegeleisen manufacture. In 
Russia, spathic ore is abundant, and spiegeleisen can 
be made from it with facility. America also possesses 
a mineral exceedingly suitable for the making of spiegel- 
eisen, viz. the franklinite of New Jersey. There is 
also some very fine spathic ore in the present Exhibition 
at Paris, sent from the United States. To pass from 
this general review of ores suitable for spiegeleisen to 
the different exhibitions of this material in Paris, we 
will follow a similar order. In the Austrian court we 
have already noted some spiegeleisen sent by the 
Company Rauscher, at Heft, in Carynthia, and we have 
now to name some samples of spiegeleisen exhibited by 
the Chevalier de Fridau, the proprietor of mines of 
spathic ore at Vordernberg. Spiegeleisen is smelted 
with charcoal, and contains about 5 per cent. of man- 
ganese. It can be delivered at Liverpool at a price of 
about 6/. per ton. In Hungary, spiegeleisen is made 
at the Concordia furnaces. It is said to contain less 
manganese than the Styrian spiegel, but there have been 
no very reliable analyses of this material made within 
a recent date. Hungarian spiegeleisen cannot, as yet, 
reach the English market on account of difficulty of 
transport, Amongst the Prussian ironworks the 
Cologne-Miisen Company is the most important and 








most celebrated maker of spiegeleisen. This company 
owns the greater part of the mine at Miisen, and 
several blast furnaces situated in different spots in the 
vicinity of that mine. The present rate of pro- 
duction is 15,000 tons of pig iron per annum, 
of which the greater portion is “spiegel,” stated 
to contain from 9 to 10 per cent. of manganese. 
There are considerable extensions of the works of this 
company now in progress, which, when complete, will 
increase the annual production to 200,000 tons of 
spathic ore, yielding about 40,000 tons of pig iron, of 
which 6000 tons is to be charcoal iron, and the rest to 
be made with coke. The samples exhibited are spiegel- 
eisen, made with pure charcoal, with mixtures of char- 
coal and coke, and coke iron. ‘There is, of course, no 
difference in the appearance of these specimens ; and 
it is very likely that there is not much more difference 
in their quality, since the coke used for smelting the 
iron ore at Siegen is of very good quality, it being 
brought to the furnaces by rail from the Ruhr district, 
where the great Prussian steel works are situated, and 
works which bear sufficient testimonyto the 1 wemey of the 
coal by their products. Some of the neighbours of the 
Céln-Miisen Company, at Siegen, are also represented 
by samples of their spiegeleisen. There are the works 
of Messrs. T. Dressler, sen., near Siegen, having two 
blast furnaces, with a production of about 30 tons of 
pig iron each. ‘The fuel is coke and charcoal mixed, 
and the quality of the spiegel very good. Mr. Kreutz, 
of Charlottenhiitte, near Siegen, has one blast furnace 
making spiegeleisen with coke and charcoal. The 
lowest price of spiegel made with addition of coke at 
Siegen is about 4/. 10s. per ton; charcoal spiegel 
ranges higher, say 6/. per ton at the works. There is 
some very good spiegel, as far as can be judged from 
its highly characteristic appearance, exhibited by M. 
H. D. Schneider, of Neunkirehen, in the district of 
Siegen, and some from the blast furnaces belonging to 
Count Fiirstenberg, at Herdringen, in Prussia, the 
latter made with pure charcoal, in a blast furnace, yield- 
ing about 40 tons daily. From Schmalkalden, in the 
Prussian province Hesse, M. Bleymiiller, the owner of 
a small charcoal furnace, exhibits some manganesic 
iron, and the Georg’s Marienhiitte, near Osnabriick, 
an establishment of which we published a notice on page 
132 of the present volume, has sent some spiegeleisen 
and some Bessemer steel made with it in Sheffield. 
The spiegeleisen of the Georg’s Marienhiitte is made 
with coke, of good quality; its price is comparatively 
lower than that from any other source now accessible 
for English steel-makers. The price at which it 
can be delivered in England is about 5/. 10s. per ton. 
The per-centage of manganese is said to be about 5 per 
cent. With regard to spiegeleisen made in France, 
we find some in Messrs. Petin, Gaudet, and Co.’s ex- 
hibition; but there is no export of spiegel from 
France. On the contrary, a considerable quantity of 
German spiegel is bought annually by French steel- 
makers. The Swedish exhibition contains no spiegel ; 
but the Bessemer steel exhibited in that department 
is made entirely without that material, showing that 
Swedish ironmasters, although they may not be able to 
produce spiegeleisen, can do perfectly well without it. 

The spathic ore of the province Bergamo, in Italy, 
makes spiegeleisen of very fine appearance. There are 
some specimens exhibited by M. Silvia Damioli, of 
Brescia, made with charcoal from the ore of the mines 
of Pisogno. Another exhibitor, M. Antonio Grassi, of 
Bergamo, also shows some good specimens of charcoal 
spiegeleisen. The prices of this material at Bergamo 
are not stated; but it is not likely, considering all cir- 
cumstances, that they can compete with those of other 
countries in the English market. Russian spiegeleisen 
is shown by the works belonging to Prince Demidoff, 
at Nijne Tagnil, in the government Perm Oural. This 
large establishment is also the only Bessemer steel 
works in Russia, and of course uses its own “ spiegel” 
for the steel manufacture. At some future period we 
may perhaps look to Russia for a supply of spiegel ; 
but, for the present, the Oural district is of course out 
of the question. American spiegeleisen is shown by 
the New Jersey Zinc Company. It is made from 
franklinite, and looks very fine. The analysis and 
price are not given, but it is not impossible that 
America may very shortly be able to produce a supply 
of spiegeleisen exceeding the demand of British steel- 
makers, and at a price which will make us more 
independent of the ironmasters in the Siegen district. 
To express, in a few words, what we think the Paris 
Exhibition shows to those interested in spiegeleisen :— 
we would advise English steel-makers to open a trade 
with the ironmasters of Styria and Carynthia, to make 
experiments with the cheaper spiegel from Osnabriick, 
and to investigate the position of American ironworks, 








with a view to obtain from them. a future supply of 
cheap manganesic pig iron... There is another path open, 
and one which has indeed already been entered upon, 
viz., the manufacture of ferro-manganese from raw ma- 
terials obtained in England, or imported from other 
countries. 








RECENT PATENTS. 


Tae following specifications of completed patents 
are all dated within the year 1866; and that year, 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2507, 8d.) William Ryan, of Fishamble- 
street, Dublin, and William Egar, of Westland-row 
Dublin, patent a neat form of fire-escape or folding- 
ladder. This consists of two semi-cylindrical up- 
rights connected by steps or rungs jointed to them. 
One of these portions is fixed to the building to which 
the ladder is to be applied, the other being left free, 
and, by raising this latter portion, the whole is made 
to form a plain cylindrical pole, the steps or rungs 
being folded up against the stationary portion, and 
enclosed in recesses formed in the inner sides of the 
two halves. 

(No. 2508, 1s. 6d.) John Stuart Johnston, of 
Blairlogie, Perth, patents obtaining motive power by 
alternately heating and cooling compound bars formed 
of two metals of different degrees of expansibility, the 
united curvature assumed by a series of bars of this 
kind when heated being employed to give moticn to 
a connecting-rod driving a crank in the usual way. We 
fear the scheme is an impracticable one. 

(No. 2518, 8d.) Jean Gueunier-Lauriac, of Creusot, 
patents casting the rolls for rolling-miils aud similar 
articles with a core of grey iron and an outer shell of 
hard white iron. According to this process, the mould 
is prepared in the usual way, but with a core of the 
size of that part of the roll which is intended to be of 
greyiron. ‘The white iron is then poured around the 
core, and when this metal has set the core is removed, 
and its place filled with grey iron, run as hot as pos- 
sible, so that it may melt the internal surface of the 
white iron shell and become united to it. 

(No. 2522, 1s. 4d.) Joseph Whitworth, of Man- 
chester, patents apparatus for compressing steel whilst 
being cast. We illustrate and describe this machinery 
on another page of the present number. 

(No, 2528, 3s. 2d.) Richard Hornsby and James 
Edwin Phillips, of the Spittlegate Ironworks, Gran- 
tham, patent various improvements in reaping and 
mowing machines. This specification will be of in- 
terest to agricultural engineers, but the details claimed 
are too numerous for us to describe them here. 

(No. 2524, 8d.) James Chalmers, of 2, Bickerton- 
terrace, Haverstock-hill, patents a form of bolt for 
securing armour-plates or similar purposes. Mr. 
Chalmers proposes to form such bolts with a slot 
through the shank, so that the sectional area of the 
bolts at that part may be the same as that inside the 
screw-thread. In order to make the bolts cheaply, 
Mr. Chalmers proposes to form each of two pieces of 
iron, or rather less than half-round section, these two 
pieces being placed with their flat sides opposite each 
other, and with a piece of iron 4 in. thick or so between 
them at each end. The ends are then to be welded 
up to form the solid parts of the bolts, the central or 
shank part having a slot left in it as before mentioned. 
When the bolts are used, the slots are to be filled in 
with hard wood or iron, so that an uniform cylindrical 
surface is obtained. Mr. Chalmers also patents a form 
of composite wood and iron washer. 

(No. 2581, 6d.) Frederick Tolhausen, of 149, 
Boulevart Magenta, Paris, patents a manometrical 
sounding apparatus. This consists really of a register- 
ing pressure-gauge, which, being lowered to the bottom 
of the water to be sounded, registers the maximum 
pressure to which it has been exposed, and thus shows 
the depth of the water. 

(No, 2536, 4d.) Clinton Edgecumbe Brooman,' of 
166, Fleet-street, patents, as the agent of Martin 
Ziegler, of Paris, the production and application of 
what the inventor terms a “vital fluid.” 1t is stated 
that this fluid, which is imponderable, is produced 
whenever azote and carbon are brought into contact, 
and that silk is one of the best conductors of it. It is 
proposed to manufacture it by using a “ battery” 
formed of bladders filled with caustic ammonia, and 
each immersed in molasses, the molasses of one 
“couple” being connected by silk threads to the 
caustic ammonia of the next, and so on. The inventor 
states that from such a battery “a powerful current 
“ will be obtained, which produces on an animated 
“ being very considerable effect”! We wonder if it 
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was the effect of one of these currents which induced 
‘M. Zeigler to take out this patent. 

» (No. 2538, 10d.) Joseph Daniel, of Manchester, 
patents methods of constructing the “ stillages” which 
are used at the top of an hydraulic press, and on 
the table, and between which the goods are pressed ; 
the object being to render these “ stillages” ad- 
justable, so that they may be adapted to various-sized 
tele and to various distances apart of the bands and 
cords. 

(No. 2539, 1s. 2d.) John Russell Swann, of Wind- 
sor Cottage, Montgomery-street, Edinburgh, patents 
an arrangement of safety-valve and lever. According 
to this plan, the fulerum to which the lever is jointed, 
instead of being fixed, is kept down in its place by a 
spiral spring, and the lever passes over a second 
fulcrum placed between the valve and the weight by 
which the lever is loaded. The effect of this arrange- 
ment is, that if too great a weight be applied to the 
end of the lever, the spring holding down the main 
fulcrum yields, and the lever turns on the second 
fulerum, relieving the valve. The action is, indeed, 
similar to that of Mr. Ramsbottom’s well-known 
valves. We may remark, however, that the holes in 
the valve-casing for permitting the escape of steam 
and the passage of the lever, as shown in the drawing 
accompanying Mr. Swann’s specification, are disposed 
so as to render easy the very “ fixing” of the valve 
which his arrangement is intended to avoid. 

(No. 2548, 8d.; and 2549, 8d.) These are two 

atents for file-cutting machines, taken by William 
Robert Lake, of 8, Southampton-buildings, as the 
agent of Alfred Weed, of Boston, U.S. ‘These ma- 
chines could not be fully described without the aid of 
drawings ; but they embrace — their principal 
features means of cutting the teeth of rasps in the 
arcs of parallel circles—the cutter helve being pivoted to 
its rocker-sbaft so as to admit of lateral as well as verti- 
cal vibration—also means of giving lateral vibration to 
the cutter, and arrangements for varying the force of 
the blow according to the variations in the width of 
the blanks. 

(No. 2559, 8d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of Samuel 
Harrison, of Philadelphia, U.S., forming grate bars 
of a number or group of bars cast together with spaces 
between them, the central bar of each group being 
the deepest, and the outside ones the shallowest. 

(No. 2561, 1s.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of William Allen, 
of Auburn, U.S., machinery for forming collars on 
axles, &c. According to these plans the axle, 
after being heated, is held in dies, which gripe it on 
each side of the part at which the collar is to be formed, 
and the part between the dies is then “ upset” by the 
application of powerful end-pressure to the axle. 

(No. 2563, 10d.) Ferdinand Wilhelm Kaselowsky, 
of Bielefeld, Prussia, patents applying to the mam 
cylinders, or to the main cylinders and stripping 
rollers, of carding-engines scutching-blades shad 
across them at convenient intervals between the seg- 
ments of the covering of cards, these blades being 
brought into contact with the tow, whilst the latter is 
pendant from the feeding-trough, and scraping off the 
woolly particles. 

(No. 2564, 1s. 2d.) Ferdinand Wilhelm Haselow- 
sky, of Bielefeld, also patents an arrangement of scutch- 
ing-machine, in which two sets of blades are employed. 
The lower set, or “ carrying blades,” have their edges 
turned upwards, and move slowly in a direction at 
right angles to their edges; and the upper blades, 
which consist of several sets of knives, are arranged 
so as to have a rapid reciprocating motion, by which 
they are caused to enter into and be withdrawn from 
the spaces between the carrying blades. 

(No. 2566, 1s. 2d.) John Cole Chapman, of 2, 
Stamp End, Lincoln, patents a substitute for link 
motion, this consisting of an arrangement for shifting 
the eccentrics round the crank-shaft, and at the same 
time varying the amount of their throw. 

(No. 2568, 8d.) William George Valentin, of the 
Royal College of Chemistry, and George Henry 
Benson, of Staleybridge, patent improvements in the 
manufacture of steel by the Bessemer process. The 

atentees observe that at a certain stage of the 
Dessener process—namely, after the carbon has been 
removed—the iron becomes partially oxidised by the 
action of the blast if the latter is continued ; and when 
the spiegeleisen is added a second ebullition takes 
place, in consequence of the generation of carbonic 
oxide gas, caused by the carbon in the spiegeleisen 
coming into contact with the oxide of iron. Similar 
ebullition also sometimes takes place in the pouring 
ladle and ingot moulds; and if the gas does not find an 
outlet, it remains confined in the castings, and causes 








honeycomb. To prevent these results, the patentees 
propose to introduce into the converting vessel with 
the blast a definite quantity of pulverised carbonaceous 
substances, these substances being introduced after the 
“boiling up” or decarbonisation of the metal is over, 
and before the introduction of the spiegeleisen. The 
substances preferred are graphite, the carbon obtained 
from gas-retorts, or the carbon residuum left in the 
iron retorts of tar distilleries. The ferro- or ferri- 
cyanide of manganese in a pulverised state may also be 
used in a similar way. The patent includes arrangements 
for introducing the pulverised materials with the blast, 
and the patentees state that they find that when the 
pulverised materials are being introduced, it is ad- 
visable: to reduce the pressure of the blast to the 
minimum necessary to support the column of melted 
iron. 

(No. 2574, 10d.) Simeon Deacon, of the Kennet 
Ironworks, Reading, patents a form of oscillatin 
steam-engine, in which the steam, instead of being ad- 
mitted and exhausted through the trunnions, as usual, 
is allowed to enter and escape from the cylinder 
threugh ports leading to raised valve faces formed 
near each end of the latter, these faces bearing against 
corresponding faces formed on a fixed steam-chest. 
These last-mentioned faces have each two ports, one 
communicating with the steam supply and the other 
with the exhaust ; and, by the oscillation of the cylinder, 
each cylinder port is brought into communication with 
each of these two ports alternately. For regulating 
the cut-off of the steam, Mr. Simeon proposes to 
employ a perforated plate moving between the cylinder 
and steam-chest faces. 

(No. 2578, 1s.) William Clark, of 53, Chancery- 
lane, patents, as the agent of George Williams, of 
Stirling, U.S., an arrangement of hoisting apparatus 
for mining purposes, by which the bucket or skips are 
steadily tipped, and their contents discharged when they 
have arrived at the desired point. The arrangement 
could scarcely be clearly described without the aid of 
drawings. ‘The patent also includes a form of truck 
for use in mines. 

(No. 2586, 8d.) James Robertson, of Liverpool, 
patents placing a slab of fire-clay across a boiler fur- 
nace, behind the bars, this slab having holes through 
it, and carrying over the holes perforated fire-clay 
tubes, through which air is admitted so that it comes 
into contact with the hot gases escaping from the fire. 
This plan differs very little, if at all, from many others 
— proposed. Mr. Robertson also proposes to 

ead the gases from a number of furnaces through one 
furnace, where they may become highly heated, and 
then come into contact with currents of air introduced 
in the manner above described. The patent also in- 
cludes using fire-bars of wedge section, thicker above 
than below, and placing between them wedges of fire- 
clay which project above the surface of the bars and 
carry the fuel. The fire-clay wedges are grooved at 
the sides for the admission of air. 

(No. 2590, 1s. 2d.) William Edward Newton, of 66, 
ae gg patents, as the agent of David Dick, of 
Meadville, U.S., an arrangement of atmospheric en- 
gine, in which the expansion of the air is caused by 
the combustion of liquid fuel within the generator, this 
fuel being ignited by a reciprocating igniting plunger. 
Special arraugements for expelling the air w ich has 
been deprived of oxygen, and admitting fresh air, are 
also included in the patent. 

(No. 2591, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Alexandre 
Damas Marye, of Paris, a form of double-cylinder ex- 
pansive steam-engine, in which the small cylinder is 
oe within a larger annular cylinder, a space being 

eft between the two, into which superheated steam 
or hot gases are admitted. The piston of the annular 
cylinder is formed with a trunk, which acts as a piston- 
rod, and which entirely encloses the inner cylinder, 
this trunk working into a kind of bell-shaped chamber, 
fixed on the top of the cylinders, and protected by a 
jacket filled with superheated steam or hot gases. 








Tue Katxoura.—The publication of Mr. Ailibon’s pamphlet 
has directed further attention to the machinery of this ship, and 
we shall _ engravings of it as soon as they can be pre- 
pared. The Kaikoura’s engines are of 350 nominal horse power, 
allowing 40 circular inches of piston per nominal horse power, 
as Mr. Allibon informs us. This would correspond to cylinders 
of about 84 inches, although we have not directly ascertained 
that this is theirsize. The safety-valves are loaded to 30 lb., and 
the steam is cut off at only one-eighth stroke by a separate ex- 
pansion-valve, working against a partition in the slide-valve, 
chest at the back of main-valve the latter having but little lap, 
and being worked by the link motion. The engines have sur- 
face condensers, but no superheaters. On her trial trip the 
Kaikoura worked with 21b. of coal per indicated horse power 


NOTES AND MEMORANDA. 


[Our own Nore.—The following has been forwarded to us 
by some unknown ent, who seems either to be an 
engineer whose brains want attending to, or to have taken up 
his pen too soon after es of a fish dinner at Greenwich ; 
at least, this was our first im ion. But it is suggested that 
the article has been intended for some other journal devoted to 
the profession ; this seems also to be the opinion of our P.D., 
whom we have consulted in the matter. ] 

The stroke of a steam engine is usually double the length of 
the crank. 

Hair may be removed from the nostrils by means of tweezers. 

The — of a steamer are rotative, not reciprocating as 
those of a canoe. 

Some locomotive builders make the left-hand crank ‘‘lead,” 
others the right ; but a satisfactory method of making both lead 
remains to be solved. 

The diameter of a steam-engine cylinder is usually measured 
inside, not outside, as many suppose. 

Steam was invented by Sir Rhoderick Murchison, the well- 
known engineer, but the steam engine dates back to the time of 
Confucius. 

It isa mistake to sup that Mr. Fairbairn started the 
theory that a ship is a gigantic girder; for antiquarians have 
recently discovered that Saint Paul “ undergirded the ship” in 
~—> give additional resistance to impact to the deck of his 
vessel. 

The crank was evidently known to Shakespeare, for in 
Coriolanus occurs this remarkable passage: “ The cranks and 
offices of man.” This clearly alludes to the cranks of the 
mechanical engineer, and the offices of the C.E. in Great George- 
street. 

The arch of Titus, at Rome, crosses the Tiber with a single 
span. Mr. Tite, the architect, is a lineal descendant of this 
celebrated engineer. 

Salt will, to a certain extent, dissolve if put into water. 

Noah’s ark does not appear to have been coppered or copper- 
fastened. Probably Muntz’s metal was used. Being “‘ pitched 
within and without,” alludes to the distance apart, from centre 
to centre, with which it was constructed. 

The stroke of a piston should not be more than five times the 
length of the connecting-rod. 

Still it is immaterial, provided the latter is long enough. 

The journals of the House of Commons are in the proportion 
of length=diameter x .016. 

This formula was discovered by Colonel Sibthorp, the inventer 
and promoter of my 

Steam is said to blow off when it issues from the safety- 
valves ; it does not, however, follow that a blow-up is imminent ; 
still danger may be averted by screwing down the valves. 

Canted nuts were invented by the Puritans in opposition to 
the Roundheads during the Commonwealth. 

The screw is a means of propulsion on board H. M.’s ships, 
and not, as many suppose, the insnfficient salary awarded to the 
engineers. 

The news of the death of Queen Anne has reached the 
Strand. 

Pallisey, the potter, invented the chilled shot, which bears 
his name to this day; they were first used at the siege of 
Londonderry under the direction of the late marquis. 

Locomotive wheels are seldom made more than 18 ft. 
diameter; the leading wheels are always the largest, and are 
so called because they are invariably the driving ones. 

The bearings of axles and shafts take their name from Baring 
Brothers, the inventors. 

Soap is now used extensively for washing purposes, and as 
such promises to become a considerable article of commerce. 

It was invented by the present Bishop of Oxford; hence the 
name by which he is familiarly known. 

The report that the London and North-Western Railway 
Company have ordered thirty-two locomotives from the designs 
of Mr. Rumble requires confirmation. 

Two and two make four. 

The practice of sitting upon steamboat safety-valves originated 
among the early colonists in America, and was the cause of 
— with the mother country. 

William Penn feelingly alludes to the custom in his treaty 
with the Indians, and his friend, Sir Walter Raleigh (the in- 
ventor of gas-pipes), introduced it into England. 

Cast iron now largely takes the place of copper for locomotive 
fireboxes; though greater in first cost, it is believed to be 
cheaper in the long run, i.¢., the long runs now required of ex- 
press engines. 

Steam-engine joints may be made with glue, but in first-class 
work rust ought to be used. 

Horse power is a sporting term much used by the frequenters 
of Newmarket. 

Cast iron melts at a higher temperature than lead. 

The Bridge of Sighs, at Venice, is the earliest example of a 
tubular structure; it is of great span, and took its name from 
sounds emitted in stretching across. This principle has been 
erroneously ascribed both to Robert Stephenson and Mr. 
Fairbairn. 

Railway wheels invariably run loose on their axles—Govern- 
ment inspectors always objecting to rolling stock on which the 
axles rotate. 

There is no truth in the report that, after a recent meeting of 
the Institution of Civil Engineers, Sir William Armstrong and 
Mr. Scott Russell hada rattling set-to in the library. 








Supwars.—The New River Company have a water-pipe in 
the subway near Covent-garden. In his recent evidence before 
the Metropolis Water Supply Committee, Mr. Muir, the engineer 
to the company, spoke — against subways for gas and 
water mains, on the ground o p Cm from the explosion of gas. 
Mr. Muir could only say that such explosions had happened in 
Paris, and this is well known. We believe no accident of the 
kind has ever happened in England, either in Covent-garden, 
the large subway under Southwark-street, nor at Nottingham. 
That there is an element of danger in laying gas mains in sub- 
ways cannot however be denied, the only question being as to its 








per hour. 


amount. 
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THE ARMSTRONG-RUSSELL CASE.  |~—2"4 having also taken special advice (page 195), of them as his sub-contractors, 


Tue Institution of Civil Engineers is now on its 
trial before the world, and it is impossible, therefore, 
in view of the recent proceedings, that Mr. Scott 
Russell’s case, painful though it be, can be allowed to 
drop. We have shown, in an article in our last num- 
ber, as well as in previous articles, how far there has 
been a miscarriage of justice in this case; and even 
apart from any consideration of Mr. Russell himself, 
the inquiry and the decision form a precedent of the 
gravest importance to the interests of the Institution, 
if not, indeed, to each member individually. In a pro- 
fessional body numbering 1450 members, there will 
almost always be cases in which some member’s con- 
duct may be questioned upon some ground or other ; 
and if, upon a personal misunderstanding, or upon a 
case of pecuniary difficulty, he is to be openly accused, 
at a general meeting, of dishonourable conduct, and 
put upon his trial before the council, it is most import- 
ant that they should know how to deal with evidence 
and to draw just conclusions. For let none suppose 
that Mr. Russell’s case differs, in its real nature, trom 
scores of others which may yet arise in Great George- 
street. With one or two exceptions, the verdict 
against bim is not chargeable to any personal feeling 
towards him, but, undoubtedly, to the sincere convic- 
tion, so persistently pressed upon the council by 
iteration and specious argument, rather than by 
facts, that he occcupied tle position of an agent, 
and consequently a position of trust. Had Mr. 
Russell really occupied a position of trust, we 
should have said little of his case, further than to 
have reprobated his conduct as, in that event, it would 
have deserved. He would have found no support, no 
justification, in our columns, but, on the contrary, 

rief but effective condemnation. It is the distinct 
fact, however, apart from all opinion and profession of 
opinion, that he occupied merely the position of a 
merchant, dealing as a principal with each of two 
parties whom he did not disclose to each other; and 
m the case of an attempt at discovery upon one side 
(Sir William Armstrong’s), he distinctly intimated 
that no disclosure was to be expected. It is needless 
to say that there is nothing unprofessional nor unusual 
in the assumption by an engineer of the position of a 
merchant. Sir Wiliam Armstrong, formerly a mem- 
ber of council, is himself a merchant and manufacturer ; 
several other present members of council are the same, 
as are also scores of the ordinary members and asso- 
ciates. Mr. Scott Russell himself was at one time a 
shipbuilder and manufacturing engineer in extensive 
business, being the builder, too, of the Great Eastern 
steamship, and he for years, and of necessity, exercised 
the functions of a merchant in conducting this busi- 
ness. A merchant, we need not say, is any one who 
buys upon his own account, and sells again, also upon 
his own account. It matters not, so far as his legal 
responsibility is concerned, whether he be also a manu- 
facturer buying raw materials and selling them in their 
manufactured state. 

In the present transaction, had Sir William Arm- 
strong and Co. said to Mr. Russell, “We wish 
* you to sell guns for us,” and had he done so, he 
would have been their agent. Or had Colonel Ritchie 
said to him, “ Buy me guns,” and had he done so, he 
would in that case have become Colonel Ritchie’s 
agent. Substantial acquiescence in any request, how- 
ever informal, to act for another, is always sufficient to 
establish the fact of agency. Colonel Ritchie, how- 
ever, was himself but an agent, needing no sub-agent. 
There was pre to prevent him from going direct, 
and assured of welcome, to any manufacturer of guns, 
had he wished to do so, and, had he done so, he could 
have stipulated for proof, and appointed an inspector, 
and, upon his certificate, have made his own payments 
direct to the manufacturer. So far from this, he made 
his payments absolutely to Mr. Russell, and he so com- 
pletely kept out of the way of Sir William Armstron 
and Co., that they did not even learn his name until 
nearly a year after they accepted Mr. Russell’s order. 
Unless he considered Mr. Russell’s position commer- 
cially to be such as justified him in dealing with him as 
a principal, Colonel Ritchie would have acted negli- 
gently or wrongly in the interests of his own Govern- 
ment, whom he thus deprived of all claim upon the 
makers of the guns, in case of the failure of the prin- 
cipal with whom he elected to deal. There is. no 
evidence of any special trust in Mr. Russell beyond the 
ordinary trust between the parties to every commer- 
cial transaction where payment is provided in antici- 
pation of future delivery. 

As for Sir William Armstrong and Co., they, as a 
firm having extensive dealings—the head of the firm 
himself once a solicitor, and another partner a barrister 





accepted Mr. Russell as a principal, knowing, of 


course, the legal position of agents acting for princi 
abroad. ton the latter point, see Seaver &. 3) 
“ Where a principal resides abroad, the whole credit 
“is considered as subsisting between the immediate 
“ contracting parties in this country. The home factor 
will, therefore, be personally and also exclusively 
“responsible upon a contract made by him for a 
“ foreign principal.” This view is supported by a 
number of decisions, and is, we believe, indisputable. 

The ground for the charge, by Sir William’s firm, 
that Mr. Russell broke faith with ¢hem is, that having 
first satisfied them that he had secured his own pay- 
ment, upon his own terms, and having promised to ex- 
change his securities for their bills of lading—clearly 
upon the understanding that his guns were to be 
ready at the contract time, he afterwards, and lon 
after they had themselves broken their contract with 
him, as to delivery, found himself unable to pay them 
in full. But Mr. Russell did no more at the beginning 
of the transaction than any principal would do, know- 
ing it to be necessary to satisfy another person, with 
whom he wished to deal, as to his own ability to pay 
for the goods ordered by him. He might in a slightly 
different case have said, “‘I have 14,000/. in bank, and 
**T will satisfy youitis there.” Asa principal he would 
only be giving such information, in either case, as 
would show that he was presumably a safe person to 
deal with. One line added to either of Captain 
Noble’s letters in answer to those in which Mr. 
Russell mentioned that he had stipulated for and ob- 
tained securities payable to his own order, would have 
fixed Mr. Sunt & his transaction with Sir William, 
at least, as the agent of an American correspondent, 
unless he at once disavowed such agency. Nothing 
would have been simpler than for Captain Noble, who 
now professes to have set no value from the first upon 
Mr. Russell’s personal credit, to have introduced into 
one of his letters a remark as to these securities, add- 
ing the words, “ which I understand you to hold as the 
“agent of the American Government.” This remark 
could have given no offence, but Mr. Russell could 
either have acknowledged or disowned the agency thus 
imputed to him. As a matter of fact, he was not the 
agent of the American Government, Colonel Ritchie 
disowning him in that capacity. 

It is well known thateac party with whom Mr. Russell 
dealt has professed to have taken him for the agent of 
the other. This, however, is ex post facto, and it would 
be most unjust to make charges of fraud or malversation 
upon such a mistake, unless it was shown that the 

erson charged purposely caused the mistake. Colonel 
Ritchie, had he really taken Mr. Russell as the agent 
of other parties, might, even if he did not directly com- 
municate with his presumed principals, have made his 
drafts payable to their order, and should, indeed, have 
thus bound ¢hem to the contract. Himself an agent, 
it was his duty to have done so, had he considered 
Armstrong and Co. the real principals. What motive 
could he have had in concealing from them the fact 
that he had been dealing with their agent? Yet, after 
Sir William’s firm had taken Mr. Russell’s order, and 
a member of the firm applied to the American Minister 
to find out with whom Mr. Russell was dealing, he 
could get no information, and the Minister who at 
once tells Mr. Russell (page 39 of the printed corre- 
spondence) of the attempt at discovery, the same 
Minister who, many months after the difficulties as to 
payment arose, id with a full knowledge of the case, 
can give Sir William Armstrong’s firm (page 65) no 
knowledge of Mr. Russell’s agreement with Colonel 
Ritchie, not two months later (page 153), writes 
to Sir William that he understood Colonel Ritchie’s 
drafts “as intended to pay your firm, through Mr. 
* Scott Russell, for the work you were doing for the 
“ State of Massachusetts, as fast as a corresponding 
“ value was reported to have been completed.” We 
confess that this attempt to fix Mr. Russell as the 
agent of Sir William, who, of course, disowns him, 
appears to us like an after-thought. It is inconsistent 
with everything that Colonel Richie had done in 
his dealings with Mr. Russell, and inconsistent 
with the American Minister’s previous caution not to 
allow Sir William’s firm to know with whom, other 
than Mr. Russell, they might be supposed to be deal- 
ing. After a sum of money has been lost, it is very 
easy for the loser, or for any one through whose hands 
it has passed, to express an inference, or impression, 
unfavourable to the person in default; but such ex- 
— can hardly weigh justly in the case. It is, 
however, reasonable to suppose that Mr. Adams’s im- 
pression as to the position of Sir William’s firm in the 
affair was formed from the manner in which Mr. 
Russell, in his several interviews with Mr. Adams, 





would foquantiy s 
yet it is none the the fact that, contrary to the 
expression employed by Mr. Adams in his letter to Sir 
illiam, the Elswick Company were doing no work 
for the State of Massachusetts, Mr. Adams having 
himself been instrumental in preventing them from 
gaining any knowledge of Mr. Russell’s customer. 

Much has been said of Mr. Russell’s having ob- 
tained an invoice from Sir William’s firm for both 
finished and unfinished work, and then, having pro- 
duced such invoice to Mr. Adams, and obtained cash 
to the full amount, paying for finished work only. It 
is ingeniously maintained that Mr. Russell obtained 
such invoice only upon, and as a consequence of, an 
inducement held out by him that he might perhaps pay 
also for unfinished work. Yet it ought to be clear 
enough that Mr. Russell had only to request from his 
sub-contractors (who were then far in arrear of their 
contract time, and liable to his refusal of the work) 
an invoice in any form be chose, and it would be their 
business to make it out; and here, too, it was appa- 
rently to their interest to include unfinished work, 
although he had promised only, in his previous letters, 
to pay for finished work. It would be they who, not 
long after pleading to him their great need of money, 
were likely to ask his permission, rather than be 
theirs, to include unfinished work in the hope of get- 
ting paid for it. The moment, however, the invoice was 
taken to represent the work which Mr. Russell had 
finished and in progress for Colonel Ritchie, it became 
another document in another case. It was really no- 
thing to Colonel Ritchie, or to Mr.’ Adams, whether 
Sir William was even paid at all. They, nor the State 
of Massachusetts, had no contract with the Elswick 
firm, did not even know them, and in no case of 
failure could they have sued them. But, dealing with 
Mr. Russell as a principal, they would arrange with 
him whether to pay him for finished work only, or for 
both that and work in progress. There is, perhaps, 
no point in the whole case where the vital distinction 
between the position of principal and agent is more 
clear than here. Mr. Russell was neither buying guns 
as Colonel Ritchie’s agent, nor selling guns as Sir 
William’s ; but he was buying of Sir William and sell- 
ing to Colonel Ritchie, and it in no way altered the 
legal or mercantile character of the transaction that he 
had found a customer before — his purchase, 
instead of buying the guns upon speculation. He but 
exercised his rights in obtaining as much as he could 
from his customer, and in paying no more than he 
had already promised to his sub-contractor. 

We have, in the present and in former articles, 
dealt with most points in this case, except as to the 
transaction of the books. When Sir William’s firm 
refused (by neglecting to act upon it) Mr. Russell’s 
order to deliver for shipment the ~ and stores 
already paid for, and for which he held their receipts 
and acknowledgment that the goods were held subject 
to his order, he was engaged upon his great work on 
naval architecture. Messrs. Day and Son, the publishers, 
were receiving many subscriptions at 30 guineas each, 
and on the day of publication the price of the unsold 
copies was advanced to 42/. This work was an undertak- 
ing of good peas promise, and was to be beneficial to 
Mr. Russell. Indeed, in the following August, Day 
wrote to Mr. Russell (page “4: promising distinctly 
to retain 250 copies of the book subject to Mr. 
Russell’s order, and to warehouse them without cost 
for twelve months, on condition only that Mr. Russell 
did not sell them to the public within that time, and 
that oe should have the privilege of buying them in, 
if unsold, at 10 per cent. discount. Mr. Russell 
appears to have already assigned 125 copies of them to 
some one, for in the same month his solicitors inform 
Colonel Ritchie’s solicitors that his only assets were 
125 copies of this work, of a nominal value of 5250/. 
This offer was accepted, although not acted upon until in 
the January following, when Day refused to give up the 
books, alleging prior claim. Day’s own letter, however, 
of August, 1865, appears to be the best proof that Mr. 
Russell had a right to give the order he did, and although 
the real reason for Day’s refusal has never been ex- 
plained, the council of the Institution appear to have con- 
cluded that Mr. Russell gave his ae in good faith. 
A short time before the offer was made and accepted, 
however, Mr. Russell’s residence, long held by Mrs. 
Russell in her own right, was advertised for sale. 
Mr. Russell could not have sold it, and Mrs. Russell 
was in no case bound to sell it ; but we believe there 
is no doubt that, but for the acceptance by Colonel 
Ritchie of his offer, the residence would have been 
sold and the deficiency in the account paid. It was, 
no doubt, the acceptance of the offer of the books that 
stopped the sale, and as the advertisement of the sale 
was made in the most public manner, and many persons 
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saw the place with a view to purchasing, and as Mr. 
Adams, who was in direct communication with Colonel 
Ritchie, undoubtedly knew of it, we have good reason 
for supposing that Colonel Ritchie himself was ready to 
accept such terms as he could get, rather than permit 
so great a sacrifice, and which he had no right to ask, 
on the part of Mr. Russell’s family. The circumstance 
affords an additional reason for not too severely blaming 
Mr. Russell for his mistake, and no one disputes that 
he made a sad mistake, but we deny that he acted 
dishonourably. 

When Mr. Russell placed himself in the hands of 
the council of the Institution, he shut himself out from 
the opportunity of proceeding at law, as he might 
otherwise have done, against Messrs. Bidder and Hawk- 
shaw for slander. 
he had privately threatened proceedings against Mr. 
Bidder, and the case appears to have been greatly 
elaborated against him, possibly in consequenve of this 
notice. And the whole proceedings in the Institution 
are, indeed, privileged, as is also the printed volume 
of correspondence and the proceedings of the council 
upon the case. But a newspaper, enjoying no such 
privileges, accused Mr. Russell, last week, of the 
misappropriation of many thousands of pounds en- 
trusted to him, “ especially for the firm of Sir William 
“ Armstrong” (!), stating that he admitted the misap- 
sropriation (!!), recommending his expulsion from the 
Fastitution, and comparing his case with that of Dr. 
Baker Brown before the Obstetrical Society! For 
the latter, see the Lancet of a few weeks ago. 

Mr. Russell, having now no other legal remedy, can 
right himself only by bringing an action upon this 
libel; and although we have no wish to encourage 
litigation, and especially that under the law of libel, 
we think that justice to a reputation in which the 
public have, before now, taken pride, and in which they 
still take a deep interest, requires, as much as for the 
sake of justice to himself, that Mr. Russell should 
promptly take this course, the only course now open 
to him for the vindication of his character. We 
should no more think of entering here upon a protes- 
tation of our high estimate of professional honour 


than upon one of our still higher estimate of the sacred- | 


ness of religion, the value of morals, or other essen- 
tials to a worthier life or to social happiness ; but we 
would not have a zeal, however admirable, for profes- 
sional honour, to lead us into professional and personal 
injustice. It is this that has Reppeand at the Institu- 
tion of Civil Engineers. Hundreds of right-meaning 
men, justly jealous of the 
and hating deceit and crooked ways, have listened to 
the studiously worded case of an engineer-solicitor, or 
rather of a mercantile firm numbering a solicitor and 
a barrister among its partners, against an open-hearted 
brother-member, who, notoriously, has never been 
half sharp enough to grow rich amid his splended 
opportunities, where others would have made _for- 
tunes. Mr. Russell has not shown himself a first-rate 
man of business, and, although exhibiting good mettle 
on his trial, he, having no counsel, has shown himself 
even less skilful in defence. But so confused have his 


judges become with the evidence, or else, which is per- 


aps as just a conclusion, so incapable have they been 
in their ignorance (anda pardonable ignorance) of Jaw | 


of dealing with evidence involving a somewhat nice 
yet important and clearly distingishable distinction, 
that they have declared the defence “ unsatisfactory,” 
much as other judges, in Dogberry’s time, might have 
pronounced upon the case “ flat burglary as ever was 
“committed.” Mr. Russell, it is to be borne in mind, 
was never charged with anything! A case was stated, 
and a convenient door for unfavourable inference was 
found open, and the conclusion was that his counter- 
statement was “ unsatisfactory.” And, indeed, so it 
might have been; for Mr. Russell appears to have under- 
stood as little of the law as did his judges, and he to 
a great extent misdirected his defence. We judge his 
case, not upon his answers, nor upon the statement he 
was called upon to answer, but upon the evidence and 
the well-settled law bearing upon it. And let him, 
now that he has the chance, appeal to the law, and 
make his positiou good, as he clearly may. 

Had Colonel Ritchie said to Mr. Russell, “ Buy 
* guns for me ; here is the money to pay for them ;” and 
had this request been acted upon, it would have been 
criminal in Mr. Russell to have diverted one penny of 
the money to his own purposes. Had Colonel Ritchie 
said, “I have ordered guns of Sir William Armstrong ; 
“ they are to be ready in four months, I must return to 
** Ameriea ; will you take this money and pay for them 
** as fast as they are delivered ?” it would have been cri- 
minal in Mr. Russell to have made any use for himself 
of the money in his hands. Had Sir William said, 
“ Try and work off some guns for us; we will give you 





This shed contains a great variety of French engineer- 
ing contrivances. Soda-water machines, wine-presses, 
machines for toothing millstones, sugar-making appa- 
ratus, filter presses, machines for washing grain, and 
besides, to have disclosed his principals, unless Mr | for separating other seeds from it, portable engines, 
Russell’s own security had been accepted instead. If- | and other similar apparatus. The annexes of Spain 
all the cases we have supposed, Mr. Russell would | and Portugal contain no object of much mechanical 
have occupied a position of trust; whereas, in the | imterest. Near the main building in this department 
actual case, the only person occupying a position of | of the park are some large and well-finished Swedish 
trust was the American Minister, Air. Adams, and of | guns. The Russian stables constitute a shed abutting 
course we need not say that he faithfully discharged | on the Avenue Suffren; and another shed on the oppo- 
his trust. Any barrister would make this limitation of | site of the Porte Suffren, but still forming one boundary 
trust clear in five minutes, and a court would act upon | of the park, contains the American locomotive with the 


“a commission, only we must see that your friends are 
“all right,” and had he acted upon this request, Mr. 
Russell would have been bound to account to Sir 
William for every penny he received for the guns, and 


We believe that, before the inquiry, | 


— of the a 


it, as no doubt those who, taking their view of the 
| case cut and dried, have publicly charged Mr. Russell 
with misappropriating money especially intended for 
other parties, and who recommend his expulsion there- 
for from the Institution, will yet find, to their cost. 





WHAT TO SEE IN THE PARIS 
EXHIBITION. 

We have been asked repeatedly by engineers in- 
tending to visit the Paris Exhibition what are the 
objects really best worth seeing, as by learning this 
those who have only a limited time to spend will be 
able to make the best of it. Certainly we ought to 
be able to give this information, as we have gone over 
the whole ground again and again. But to make a 
proper inventory and selection would require more 
time than we can now command, and would involve a 
more thorough examination of our notes than we are 
now ableto give. We areable, however, to enumerate 
several objects from our unassisted recollections, and 
we now set down what occurs to us as most material 
to be observed by an engineering visitor, without 
pretending that our list is by any means a complete 
one, or that many other objects of interest will not be 
left out. 

Entering then at the Grande Porte, opposite to 
— Seine, turn to the left and pass some statues 
and other objects formed of thé -béton aggloméré, a 
| sort of lime and sand composition, perhaps more 
vaunted than it deserves; pass by the pumping 
j}engines of Letestu and of Nillus—the latter a good 
| job and worthy of attention. Next proceed beneath 
| the bridge of Bessemer steel to the bank of the Seine, 
/and in a large shed on the left there are the engines 
|of the war-steamer Friedland, of 950 horse power, 
|with three cylinders, the middle one high pressure 
,and the others low. There is alsoa similar engine by 
| Mazaline inthe same shed. In a shed further down 
| the bank of the Seine, Penn’s engines will be found— 
|the best engines in regard to symmetry, simplicity, 
and finish shown in the Exhibition. There are also 
in this shed many other objects of interest in the way 
of models, &c., among which is a model of the engines 
of the Monarch. Returning through the Bessemer 
| archway again, inspect the great red French lighthouse 
built of iron plates—a most creditable work—and 
/passing Pierre Petit’s photographic establishment, 
visit. the annexe where the Creusot engines are 
|exhibited. Inspect also the bakery adjoining; and in 
a shed running along the boundary of the park, inspect 
some crushing machinery for minerals, brick-making 
| machines, and wood-working machines. In this shed 
there are also several portable engines, and small fixed 
engines, of which the best is one by Leclerc, near the 
| Belleville tubular boiler at the end of the shed. In 
the front of the Théatre International there is an 
apparatus for making artificial ice by the expansion 
of the vapour of ammonia. Bollée’s bells will make 
themselves heard ; and near Porte Rapp, which is at 
right angles with the Grande Porte, there is a machine, 
| exhibited by Montgolfier and Sons, for making paper 
, pulp from straw or wood by grinding the material 
| with a circular steel rasp formed like a millstone. 

We now walk past the reserved garden, and in the 

Avenue d’ Europe, fronting the Ecole Militaire, we enter 
|the Belgian annexe, where there are some good loco- 
| motives, a model of a circular stack of coking ovens, a 








very fine paper-making machine, and various other good | 


tools and mechanisms. Next, we come to a most 
| elegant pavilion, in the moresque style, contributed by 
a Prussian artist, and near which is a Prussian annexe, 
containing the best welded boiler in the whole Exhi- 
bition, and also some excellent brick-making machines. 
Adjoining this annexe is a building containing Voelter’s 
excellent machinery for making paper pulp from wood. 
| Near this is the Austrian restaurant, adjoining which 
| is a small building containing a model of Hoffmann’s 
| circular furnace for burning bricks, a most excellent 
contrivance. The Austrian en adjoining is worthy 
of a visit, as also is a shed extending along the 
| boundary of the park, abutting on the Avenue Suffren, 


| barrel of the boiler covered with German silver, and 
also a large collection of agricultural machines. We 
| now reach the palace of the Bey of Tunis, near which 
is an annexe containing a model und other particulars 
of the Suez Canal, a collection well worthy of inspec- 
tion. In the English department of the park there is 
hardly anything worth notice, except the annexe con- 
taining guns and other munitions of war, and also 
except the American hot-air engine of Philander Shaw; 
also except a small American bakery, not yet com- 
pleted. The English electrical light, Queen’s cottage 
and annexe containing barrack furniture, are all trum- 
pery displays, only calculated to make us appear 
ridiculous in the eyes of foreign nations. Thus much 
of the annexes. Next week we may perhaps make a 
similarly cursory survey of the engineering contents of 
the main building. 





RECENT PATENTS. 

Tae following specifications of completed patents 
are all dated withm the year 1866; and that year 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2601, 2s. 6d.) Matthew Mirfield and John 
Scott, of the Holme-lane Mills, Tong, near Bradford, 
patent various arrangements of wool-combing ma- 
chinery, which could not be described without re- 
ference to the numerous drawings by which the speci- 
fication is illustrated. 

(No. 2603, 2s. 6d.) James Conlong, of Blackburn, 
patents improvements in machinery for preparing 
fibrous materials. One part of the patent refers to 
machines for drawing cotton, silk, &c., and for this 
purpose Mr. Conlong employs a range of four or 
more rollers working longitudinally in semicircular 
shells bored out rather larger than the rollers, so as to 
leave spaces for the material to pass from one shell to 
another. It is also proposed to employ a similar ar- 
rangement of rollers and shells for rippling or cleaning 
flax or cotton from seeds, &c. Another part of the 
patent refers to the stop-motions of drawing-frames 
and warping-mills, and consists in employing double- 
acting spoons or balanced levers for the slivers to pass 
over, instead of the single-acting spoons at present 
used. 

(No. 2607, 4d.) Thomas Outram, of Grutland, 
near Halifax, patents a method of manufacturing iron, 
which he states is particularly applicable to the treat- 
‘ment of pyrites which has been roasted for the manu- 
facture of sulphuric acid, and afterwards crushed and 
| treated for the separation of copper. The process 
| consists in mixing the ore with bituminous coal, then 
| causing the mixture to agglomerate by coking it in 
| bulk, and afterward smelting the product to obtain 
|iron. Mr. Outram states that, instead of bituminous 
| coal, a mixture of coke dust and gas tar may be em- 
| ployed, and he mentions the following proportions as 
| convenient, viz., 8 parts of finely divided ore, 6 parts 
| of coke dust, and 3 parts of gas tar. 

(No. 2608, 1s. 4d.) William Dudgeon, of 10, Lon- 
don-street, patents methods of constructing and 
bracing the stern tubes of twin-screw vessels, and 
also an arrangement of engine for driving twin-screws. 
In these engines, which are of the direct-acting class, 
there are a pair of cylinders to each screw-shaft, these 
| cylinders being placed in an inclined position, and the 
air-pumps and condensers being arranged in the space 
ene ane by the two pairs of engines. The air-pumps 
| are horizontal, and are worked by eccentrics on the 
| screw-shafts. ‘ 
| (No. 2612, 1s. 4d., and 2614, 1s. 6d.) These are 
two patents taken by George Henry Benson, of Staley- 

bridge, and William George Valentin, of the Royal 
| College of Chemistry, for improvements in the manu- 
facture of iron and steel. ‘The first patent refers to 
the arrangement and construction of furnaces for 
melting steel, these furnaces being either a kind of low 
cupola furnaces or reverberatory furnaces of peculiar 
construction. The furnaces are intended to be 
worked with gaseous fuel, and they are fitted with a 
peculiar arrangement of tuyeres, which deliver the 
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heated gases, mixed with a proportionate quantity of 
heated air, direct upon the steel to be melted. .The 
second patent relates to the conversion of crude iron 
into malleable iron or steel by the combined action of 
two blasts, each consisting of highly heated products 
of combustion mixed with more or less highly heated 
atmospheric air.or combustible gases, one of these 
blasts being made to impinge upon the surface of the 
crude iron, and the other to pass through the molten 
metal. The patentees also claim the use, in the manner 
described, of gaseous fuel mixed with heated atmo- 
spheric blast,.as,well as various arrangement, of ap- 
paratus for carrying out their processes. Both the 
above patents will be of considerable interest to those 
engaged in the manufacture of iron and steel. 

(No. 2620, 1s. 6d.) John Bullough, of Accrington, 
atents a simple and ingenious “floating motion” for 
ooms, or means for stopping a loom when it is inthe 

act of making a “float.” The patent also includes 
other improvements in the details of looms. 

(No. 2625, 1s.) Edward Brown Wilson, of, Edin- 
burgh, patents some arrangements of tle well-known 
“Wilson furnace,” as led to Cornish and. loco- 
motive boilers and to puddling furnaces. Several 
forms of Mr. Wilson’s furnace have been recently illus- 
trated in ENGINEERING. 

(No. 2650, 4d.) Louis Rudolph Bodmer, of 2, 
Thavies Inn, patents, as the agent of Edmund Sée and 
Paul Sée, of Roubaix, covering with enamel. those 
friction surfaces of looms which have to work in.con- 
tact. with leather, the object being to render the use of 
a lubricant unnecessary. 

(No. 2667, 10d.) John Griffiths, of Sheepbridge 
Tronworks, near Cliesterfield, and John Beard, of 
Bilston, patent applying perforated boshes to the sides 
and ends, or to the sides, ends, and crowns, of furnaces, 
these boshes consisting of perforated fire-brick, or of 
metal boxes having tubes passing through them. The 
patent also includes an arrangement of movable fire- 
bars, these bars resting upon a pair of rocking shafts, 
which can be moved simultaneously in opposite direc- 
tions, and to each of which the bars are alternately 
connected. 

(No. 2673, 1s.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Henry Feyh 
and George Towle Emery, of Columbus, U,S., forms 
of water-tube boilers. In these boilers the tubes are 
arranged in groups, each consisting of one large and 
two smaller tubes, these tubes being connected by a 
casting at one end, and at the other end communica- 
ting with the water space of the boiler.. The smaller 
tubes of each group are the more exposed to the action 
of the fire, and it is intended that they should act as 
the steam-generators, and that they should be kept 
supplied with water by a downward current in the 
larger tube. 

(No. 2676, 6d.) Robert Napier, of Glasgow, patents 
improvements in the construction of turret ships. Mr. 
Napier proposes to eee beneath each turret, or 
cupola, an armour-plated cylinder rather less in 
diameter than the turret, and of a depth sufficient. to 
extend from the deck—at the level of which the ott- 
side armour of the vessel stops—to a little above the 
lower edge of the sides of the turret. On the top of 
this armour-plated cylinder are to be laid the circular 
rails on which the turret turns, the overlap of the 
turret being sufficient to protect the track and rollers. 

(No. 2677, 10d.) John Garrett Tongue, of 34, 
Southampton-buildings, patents, as the agent of Chris- 
topher Retallick James and Nathan Woodhull Con- 
dict, cf Jersey City, U.S., an arrangement of stamps 
or hammers. According to this plan, each stamp is 
driven by a steam-piston working in a steam-cylinder 
overhead, the upward stroke being caused by tle pres- 
sure of compressed air, or low-pressure steam, main- 
tained on the under side of this piston, and the down- 
ward blow by a higher pressure of steam allowed to 
act on the upper side. The valve for regulating the 
admission and exhaustion of the high-pressure steam is 
worked by a prolongation of the piston-rod through 
the top of the cylinder, and in some cases the stamps 
are arranged in pairs, the piston-rod of one working 
the valve of the other, so that they make alternate 
strokes. 

(No. 2684, 4d.) John Coates, of Pendleton, patents 
making packing for piston-rods, &c,, of hemp or other 
fibrous b wwe saturated with alubricating substance, , 
and compressed in a mould so as to form packing 
rings which can, if necessary, be eut through in order 
to enable them to be placed in the. stuffing-boxes. . Mr. 
Coates only appears todo beforehand what is effected 
in all stuffing-boxes by the pressure of the gland. 

(No. 2687, 3s. 6d.) George Haseltine, of 8, 
Southampton-buildings, patents, as the agent of Nor- 





man Wiard, of Ancaster, Canada, an arrangement of 
apparatus for preventing the undue superheating of 
steam in steam boilers. Mr. Wiard believes that 
superheated steam separates itself from the ordinary 
steam and collects in the upper part of the boiler, and 
also that in many cases the superheating becomes 
excessive, and that the unequal expansion of the 
boiler plates so caused gives rise to-explosions. His 
apparatus is intended to indicate the amount of super- 
heating going on, and to prevent it from becoming 
excessive by delivering a jet of water amongst the 
superheated steam when required; the plan is, how- 
ever, too complicated for us to describe it without the 
use of drawings, even if it were worth our while to do 


so. 

(No. 2689, 8d.}. William Manwaring, of the Bri- 
tannia Ironworks, Banbury, patents an arrangement 
of reaping machine, in which a tilting or drop plat- 
form is combined with rakes having a rotary motion 
like a reel, as well as a reciprocating motion parallel 
to the reel axle. The object of the arrangement is 
that the cut crop lying on the platform may—previous 
to being discharged by the tilting of the latter—be 
drawn on one side, so as to leave a clear track between 
the sheaves thus formed and the standing crop. 

(No. 2699, 1s. 4d.) James Hosken, of 117, Fen- 
church-street, patents, as a communication from Jones 
Saunders, of Alexandria, a mode of packing piston- 
tods, &c. According to this plan a coil, or close helix, 
of brass, copper, or iron wire is formed round a cir- 
cular or rectangular mandril, this coil being of a 
length about equal to the circumference of the rod to 
be packed, and of such dimensions that it will just fit 
the space between the rod and the stuffing-box. In 
using this packing the stuffing-box is half packed in 
the ordinary way, and, the wire coil being then inserted, 
the stufling-box is filled up with hemp packing as 
usual. il-holes are drilled through the  stuffing- 
box opposite the wire coil, and through these the rod 
to ~ the packing has been applied can be lubri- 
cated. 

(No. 2700, 8d.), Clinton Edgecumbe Brooman, of 
166, Fleet-street, patents, as the agent of Felix 
Bizard and Pierre Labarre, of Marseilles, a method 
of storing petroleum or other inflammable bodies of 
less specific gravity than water in vessels made like 
gasholders, but arranged so that they can be entirely 
submerged in water. The vessels are open at the 
bottom, and the petroleum, being lighter than the 
water, is retained in them like gas or air would be 
under similar circumstances. 

(No. 2705, 2s 10d.) Edward Wiils Uren, of 
Arnold’s Point, Laira, Plymouth, patents various ma- 
chines for dressing granite and other stones. Some 
of these machines are for finishing the surfaces by 
grinding, and in othersthe stoneis dressed by percussive 
tools acted upon by steam-hammers. ‘The arrange- 
ment could not be fully described without reference to 
drawings. 

(No. 2708, 10d.) Charles Jones, of the William- 
street Ironworks, Liverpool, patents an arrangement 
of coal-cutting machine, in which the grooving of the 
coal is effected by a series of reciprocating cutters 
which are attached to the cutter-bar so that they cut 
during both the outward and inward stroke. <A par- 
ticular form of rail on which the machine can be tra- 
versed is also included in the patent. 

(No. 2710, 3s. 10d.) Erastus Brigham Bigelow, of 
Boston, U.S., patents various details of power looms. 
According to these plans, the “lay” of the loom is con- 
structed and worked so thatthe reed and the shuttle 
race are detached from the moving parts of the lay in 
order to prevent the breaking of the machinery when 
the shuttle fails to.properly enter the shuttle-box. 
Methods of constructing the shuttle-boxes, and throw- 
ing the shuttles, anda mode of giving tension to the 
welt cloth are also patented, and so are meansof stopping 
the loom when the weft-fails, or when the shuttle fails 
to pass from box to box. 

(No. 2734, 6d.) Robert Hollingdrake, of Stock- 
port, patents making pipes for heating buildings with 
a midfeather, which divides them iito two parts, the 
upper part being used for the passage of the heated 
air, water, or steam, by which the building is to be 
warmed, and the lower part, which is perforated, for 
the admission of water or steam into the rooms in case 
of fire. The pradtical objections'to such an arrange- 
ment, as, for instance, the difficulty in jointing, and the 
impossibility of confining the supply of water or steam 
through the perforated pipe to any required point, are 
obvious. 

(No. 2735, 6d.) A. V. Newton, of 66, Chancery- 
lane, patents modes of arranging the piles from which 
combined steel and iron rails are to be rolled, the 





object of the plans proposed being to partially enclose 
the steel in the iron portions of the pile, and thus to 
afford the former some protection from being “ burnt” 
whilst being raised to welding heat. 

(No. 2741, 8d.) John Ogden, of Ashton-under- 
Lyne, patents, as a communication from Ralph Ogden, 
of Tudella, Spain, a form of piston-rod packing. This 
consists of a helix of brass’or other wire placed in a 
spiral groove turned in the interior of the stuffing-box, 
which stuffing-box is made to fit the rod to be packed 
like an ordinary gland. One end of the helix bears 
against the end of the spiral groove, and the other end 
is attached to'a nut which encircles the piston-rod, and 
by the aid‘of which the helix can be tightened up and 
made to clip the rod as required. Means are provided 
to prevent the nut from slacking back. 

(No. 2744),1s,2d.) Joseph Watts, of Birmingham, 
patents forms: of furnaces for boilers, &c., in which 
the air passes downwards through the fuel, it being 
introduced into a closed chamber above the latter, at 
such a height above the grate-bars as to allow of the 
formation of a stratum of carbonised fuel sufficient in 
quantity to burn all the volatile products of the fuel 
in course of carbonisation. The particular arrange- 
ments proposed could searcely be clearly explained 
without the aid of drawings. 

(No. 2745, 4d.) Henry Davidson Plimsoll, of 35, 
Great Ormond-street, John Bailey Davies, 20, Gresham- 
street, and William Richard Dawson, of High House, 
Homerton, patent mixing titaniferous iron sand or 
pulverised iron ore with coal dust, and forming the 
compound into a kind of metallic coke» which is to be 
used in a smelting furnace in the ordiaary way. This 
process appears to be the same as that patented by Mr. 
‘Thomas Outram a few weeks earlier (vide patent 
No. 2607, above noticed). 

(No. 2747, 10d.) Sir Eustace Fitzmaurice Piers, 
of Manchester, patents an arrangement of railway 
signals to be worked by the trains themselves. By 
this arrangement the passage of the engine over a 
treadle is made to elevate a signal to danger, the 
signal being maintained in this position by the action 
of an electro-magnet until, by the passage of the 
engine over another treadle the electric current is broken 
andthe signal allowed to fall. It would be better if 
this’ ‘arrangement was reversed, the signal being held 
at “clear” by the action of the magnet, and flying to 
the position “danger” when the circuit was broken. 

(No. 2750, 2s. 8d.) Francis Taylor, of Romsey, 
patents “apparatus for receiving, drying, and deodo- 
rising human excrement,” an apparatus which was 
deseribed and criticised in Captain Liernur’s letter on 
the “ Drainage Discussion” published on page 5 90 of 
our last number but one. 








THE LOCOMOTIVE ENGINE “ STEYERDORF.” 


Tue locomotive “ Steyerdorf,” of which we give engravings 
on the next page, and which is now at the Paris Exhibition, 
is the same as that exhibited in London in 1862, with some 
alterations which have been found necessary for practical work- 
ing. Although constructed as a tank engine originally, it has 
now a tender attached to it in order to get rid of the ex- 
cessive load on the last pair of wheels. The ten wheels of the 
engine are arranged in two groups, the front truck having six 
coupled wheels, and being connected to the following truck by 
a pivot. The tender is coupled to this second truck in a similar 
manper, and the engineers of the Austrian State Railway, who 
exhibit the engine, contend that his mode of coupling facilitates 
the passing of curves. The second truck has four wheels, 
which are coupled with those of the first group by means of M. 
Fink’s arrangement. The principal dimeusions of this engine 
are the following: 

Diameter of cylinders 18 in., stroke 2ft., diameter of wheels 
8 ft. 2 in., wheel base of each truck 7fz., total wheel base 
18 ft. 7 in., area of firegrate 14 square feet, height of firebox 
4 ft. 3.in., length of cylindrical part of the boiler 13 ft. 10 in., 
diameter 4 ft., number of tubes 158, outer diameter 2 in., pitch 
from centre to centre, 2gin. The heating area of the fire- 
box is 73 square feet, that of the tubes 1157, giving a total area 
of 1230 square feet. The load on the wheels in working trim is 
distributed as follows: 


On the leading wheels 184 cwt. 
5» second pair... ... 182 
DMEM 99 ove ove 175 gg 
yy -fonrth ,, ... «. 125 ,, § wheels of the trailing 
Hawn gg «ove coe LBZ gg QU trtick, 

Total weight of engine ... 848 ,, = 42 tons8 cwt. 


” 


The tender weighs 10 tons 4 cwt., making the total weight of 
the engine and tender 12 tons 12 cwt. This engine has been 
specially constructed for running upon rails weighing only 
48 Ib. per yard, laid upon inclines of 1 in 50, and in curves of 
360 ft. radius. Under such circumstances the engine draws up 
a load of 120 tons in fair weather, this being not quite double its 
own weight. There are three engines of this kind now in ex- 
istence, all on the same line, of which Chevalier de Engerth is 
the director-general. We expressed our opinion of this engine 
in our article on the “‘ Engerth Engine,” last week. The 
“* Steyerdorf ” was constructed by Mr. Haswell at the works of 
the Austrian State Railways, at Vienna. 
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DOUBLE-CYLINDER EXPANSIVE ENGINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE BERGSUND ENGINE COMPANY, STOCKHOLM. 











We have already stated that one of the countries oremost in | The works at | 


the quality of her engineering productions, as displayed at the 
Paris Exhibition, is Sweden, though the quantity is not great; 
and one favourable example of this proficiency is a 30 horse 
double cylinder of the Bergsund Engine Company, at Stockholm, 
which is a neat, symmetrical, and skilfully arranged engine. 
Fig. 1 is a perspective view of this engine, and Fig. 2 is a 
vertical section through the valve and cylinders showing the 
internal configuration of the machine. ‘The steam from the 
boiler enters the casing, shown in Fig. 2, ports leading from 
this casing to the high-pressure cylinder. The outer cylinder is 
provided with a steam-jacket, and the arrangement of its 
ports will be seen from the engraving. The high-pressure 
cylinder, it will be obvious from Fig. 2, lies within the low- 
pressure cylinder, and a single valve suffices for.both. There 
is a double-beat expansion valve, worked by a twisted cam, 
on the governor spindle, whereby the rate of expansion in the 
small cylinder may be adjusted to the required speed. The air- 
pump is a plunger-pump with circular india-rubber valves. 
The connecting-rod is formed of two separate rods, which are, 
in fact, continuations of the bolts which hold the brasses of the 
crank-pin and crosshead. The same company construct their 
screw-engines in much the same manner as this, but with 
return connecting-rods, and they have now in their workshops 
a 90 horse oscillating paddle-engine with cylinder and valve 
arrangement of the same kind. These engines have given very 
favourable results in regard to saving of fuel. They are much 
more symmetrical than most of the double-cylinder engines here- 
tufore introduced into steam-ships, and constitute a type which 
we can foresee will be widely followed. 


ROTATING INGOT MOULDS FOR BESSEMER 
STEEL. 

Ar the works of Messrs. Jackson and Co., at Imphy, France, 
who were the first to introduce the Bessemer process in that 
country, the liquid steel is cast into ingot moulds, which are 
made to rotate round their vertical axes. This plan has been 
resorted to with a view to get rid of the air-holes and bubbles so 
difficult to avoid with castings of soft steel. The rotation of 
the moulds causes the metal to flow out against the sides of the 
mould by centrifugal force, and the gases consequently have an 
opportunity for moving towards. the centre as quickly as they 
are produced or set free. The gases then escape from the 
central portion of the mass, which keeps liquid for a longer time 
than the outer part. ‘The speed at which the moulds are made 
to revolve is comparatively. small, say about twenty-five revolu- 
tions per minute. ‘This is said to be sufficient to produce the 
desired effect, without, at the same time, causing the metal to 
rise up the sides and produce a hollow casting, or run over the 
top of the mould. The idea of casting into rotating moulds for 
the purpose of producing more uniform castings 1s not new. 
Messrs. Martin, of Sereuil, and some German steel-makers also 
have cast their steel tyres in rotating moulds, so as to spread 
the metal equally all round the central core, and to produce an 
equal and homogeneous hoop. Mr. Andrew Shanks has gone 
stiil further by making hollow castings without a core by run- 
ning the metal into moulds revolving at a very high velocity. 
Mr. Shanks adjusted the. quantity of liquid metal poured into 
each mould so as to produce a ring or tube of the precise thick- 
ness desired, and he succeeded in casting iron cylinders of 10 
or 12in. diameter, and only } of an inch thick in the metal. 
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are said to have succeeded remarkably well 
with their ingots. There is at the Paris Exhibition a large in- 
got made by them which has a very fine appearance; but this 
does not show much to the point. More important is the state- 
ment made by Mr. Tresca at the meeting of the Institution of 
Mechanical Engineers in Paris, that he has made some researches 
into the appearance of polished sections of Bessemer steel 
which, under the taicroscope, showed a number of small dots 
or specks arranged in certain lines of regular form and position, 
and corresponding to those lines. from which he deduced his now 
well-known theory of the flow of solids. These dots, which are 
certainly due to the small pores or bubbles existing in the 
original ingot, Mr. Tresca has not found in the steel made at 
Imphy in rotating moulds, or at any rate their number is very 
much reduced as compared with other Bessemer steel and cast 
steel. It would be very desirable to have further experiments 
and practical trials on this important subject, so as to arrive at 
more conclusive results. The Impby works carry on their pro- 
cess regularly, and the proprietors are perfectly satisfied with 
the results; but there is not, to our knowledge, any other steel 
works in France nor elsewhere which has as yet adopted the 
same plan. 





WATER-FILTERS AT THE PARIS 
EXHIBITION. 


To an Englishman, it seems astonishing how little attention 
is paid here to the purification of water. It is notorious that in 
many districts of Paris the whole supply of water for the day 
is drawn from stand-pipes, which are set up for about an hour 
in the morning; and the water thus drawn is stored in open 
tubs and other vessels exposed to the air, and absorbing all the 
impurities which may floating about. One would have 
thought that the dreadful visit of cholera last year would have 
done something towards remedying this state of things, and 
perhaps it has; but be that as it may, there is not a single 
water-filter exhibited in the French court. Prussia makes a 
small show; bnt it is clear to all that England has taken the 
lead here. Mr. Spencer shows his filters, and water, both un- 
filtered and filtered ; but the English nation must, in this mat- 
ter, be fairly said to be represented by the Silicated Carbon 
Filter Company, Battersea, who make a magnificent display, 
and have opened a dept for the sale of their goods in Rue 
St. Honoré, 237. The company have issued their lists in 
French, and sell at French prices. From their agent, we learn 
that the refrigerative filter is the favourite with the Parisians. 

The poorer classes are, in this respect, so much behind. us 
that nothing less than another attack of cholera is likely to 
create any demand in those quarters; but with a view to bring 
pure water within their reach, this company exhibits some filters 
sold in Paris at the price of 3 francs each. 





Tue Siemens Furnace.—We referred, last week, to Mr. 
Siemens’s puddling furnace at the Bolton Iron and Steelworks. 
We understand, upon the best authority, that the saving in 
waste is 2 cwt. per ton, and that the quality of the iron turned 
out is superior to that from the ordinary furnaces. Mr. 
Siemens is now superintending the construction of sixty of his 
regenerative puddling furnaces at the great works of M. 
Schneider and Co., at Creusot, France. 
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THE TELEGRAPH IN NEW ZEALAND. 

WHarever may be the faults of the present Colonial 
Government in New Zealand, no impartial person can blame 
them on the score of the telegraph. Its construction has been 
a work of immense difficulty, the wires traversing distances 
rarely even now passed over except by shepherds or stockmen, 
over mountains, through bush, across torrents and plains, 
which render its maintenance no slight task. In‘ spite of the 
many obstacles to be overcome, the number of telegraph sta- 
tions has, since the commencement of last year, been increased 
from seven to eighteen; the mileage of wire has been nearl 
doubled; and last, but not least, the northern and middle 
islands have been united by a submarine cable. At present the 
line is opened from the centre to one extremity of the colony, 
and it is being carried in rapid strides to the other. The work 
is progressing silently, but surely and fast. A few weeks, says 
a local paper, will see the telegraph wires extending from Well- 
ington to Tatieten, and thence to Castle Point, which, when 
accomplished, will be a long step in the direction of Napier and 
Auckland. This, it must be remembered, is being done by the 
Government, not ina time of great prosperity, but while the 
burdens caused by the late war are still ama felt, and while 
the whole country is pleading for economy; while each part of 
the colony is labouring under disadvantages; while some of the 
provinces are in a state of bankruptcy, and others toppling on 
the verge of ruin. 











Tae Mersey Armour Puates.—One of the 7-inch 
hammered and rolled armour plates of the Mersey Steel and 
Iron Company has been recently tried at Shoeburyness against 
the 7-in. muzzle-loading rifled gun firing Palliser chilled shot. 
The gun was fired direct against the plate with 15 1b. of powder 
and 113 lb. shot, and the plate, unsupported by backing, stopped 
the shot, showing only slight cracks at the back. _In firing the 
same gunn at an angle of 60° to the face of the plate, and with 
22 lb. of powder, the same shot made a scoop 44in. deep. As 
conpared with plates by other makers, the Mersey plate proved 
equal in quality to the very best heretofore tried against chilled 
shot. 

Lions’ Heaps FoR THE THAMES EMBANKMENT.—On 
Saturday last we had an opportunity of inspecting one of the 
large lions’ heads which are to be placed on the new embank- 
ment, in the mouth of which the mooring-rings for river-side 
craft are carried. The head is formed of cast iron, and weighs 
about 4 ewts.; it has been beautifully covered with copper by a 
new process, invented and patented by Mr. Bernabé, of Toulon, 
and it is claimed that, by the plan followed, the particles ot 
copper are forced into the pores of the iron, thus rendering it 
perfectly adherent. It is certain that the effect is very fine 
and has more the appearance of having been cast on the iron 
than deposited by a galvano-plastic process. It is proposed to 
use this plan for coating the plates of iron ships; and it is 
stated that the French ironclads are to be so treated, the French 
minister of marine having approved of it. The sole agent for 
England is Mr. W. H. Maitland, of Lime-street, E.C. 

Tue CiGar SHip.—Messrs. Winans are having new boilers 
made for the cigar ship, the present boilers having given great 
trouble by priming. Notwithstanding this, a series of very 
interesting experiments have been made, which have proved the 
excellent qualities of the ship, and with boilers giving the full 
power originally intended, it is not doubted that the highest rate 
of speed yet counted upon will be attained, 
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IRON AND STEEL AT THE PARIS 
EXHIBITION.—No. VL. 
Tue Bocuum Comeany. 

A sounp steel casting, particularly one of an intri- 
eate shape and of a fine smooth surface, is at this pre- 
sent stage of our practical metallurgy an object of con- 
siderable attraction and interest. It is a dillicult thing 
to make, and there are but few makers who can produce 
it with an approach to perfection even if all chances are 
favourable ; whilst it is doubtful if any steel-maker ean 
at this moment consider the process of casting stecl 
fully at his command. We say this before noticing the 
most remarkable collection of steel castings ever yet 
produced, and without any intention of detracting from 
the merits of those who have so successfully overcome 
many difficulties in accomplishing so much. The steel 
castings of the Bochum Company, of Rhenish Prussia, 
shown at the Paris [xhibitiony may be considered as 
proofs that a very important step in the right direc- 
tion has been made in the art of casting steel; but 
wherein that step consists, and how far the suecess 
obtained is a reality or a mere accident, we are unable 
to say. The Bochum Works keep their process a 
secret. They show their success, but they give no 
account of their means for obtaining it, no proofs of 
the certainty and reliability of their mode of operation, 
no account of their failures. In describing the articles 
shown by this powerful and enterprising establishment 
we are, therefore, unable to tell our readers whether 
the same works could with certainty produce a second 
set of castings such as those they sent to Paris ; whe- 
ther it was not a lucky accident, a fortunate chance, 
that the castings they made specially for that purpose 
turned out so well, or, rather, whether the articles 
shown are not the pick of a disproportionably large 
quantity of wasters or castings of inferior quality. In 
our days of scientific engineering, a manufacture carried 
on as a secret is an anomaly, and it will always en- 
counter suspicion. We cannot prevent manufacturers 
from closing their doors, but we ean never have couti- 
dence in the processes they may carry on behind them. 
The result may be good in one instance, but there is 
no guarantee, such as that which the knowledge of the 
mode of manufacture affords, that a similar result 
will be obtained on another occasion. We have in 
this country succeeded in putting down secresy in | 
manufactures by establishing effective patent laws, and | 
we can trace it only to the absurdity and practical in- | 
efficiency of the patent laws in Prussia that manufac- 
turers there deal in secrets as in a regular kind of 
merchandise, and that the doors of two-thirds of the 
factories in that country are closed to every visitor. | 
The exhibition of the Bochum Company contains ¢ ist | 
ings, forgings, and rolled articles of steel of all kinds; 
but although all their articles are excellent, there is 
more interest and importance to be attached to their 
castings than to their other productions, since in that 
particular speciality they are further advanced than any 
other makers in the world. We find at Paris a cast- 
steel bell weighing nearly 15 tons (14,750 Prussian 
pounds), another bell of 9 tons, and two smaller ones, 
all of an excellent surface, and giving a very good and 
clear sound. <A specimen still more difficult to pro- 
duce is a locomotive cylinder of very intricate shape, 
cast in one piece of ‘steel. The construction seems to 
have been specially selected for making it as diflicult to 
mould and to run as could be. The casting, however, is 
perfect ; the cylinder is bored out, and the inner sur- 
face is of a very beautiful appearance. ‘The outer sur- 
face is smooth and free from all inequalities, and the 
slide-valve face and other details show the same per- 
fection in the casting throughout. A hydraulic press 
cylinder of cast steel, about 24 in. bore, weighing in 
all about 7 tons, is shown close by. It is turned and 
bored, and is free from all inequalities as far as can be 
discerned by the most careful inspection. There has 
heen no series of tests like those carried out by M. 
Kirkaldy for some. other steel-makers made by the 
Bochum Works, still there are numerous records of 
tests made in different places which show that their 
east steel has a very fair average of tensile strength in 
its unhammered state. The Bochum Company prin- 
cipally applies the process of steel casting to the 
manufacture of railway wheels and of railway points. 
With regard to the former articles, the steel dise- 
wheels of the Bochum Works have obtained a great 
reputation. ‘These wheels are said to run a distance 
of 60,000 miles without requiring to be turned when 
used under a common wagon with an average load on 
the axles. The Bochum Company have made 20,000 
wheels of the kind for the different railways in 
Germany and in Russia. These wheels are sold at the 
works at the price of 30/. per pair, complete with a 
steel axle, to which they are fastened. The weight is 





are cast in groups, several wheels being run_to- 
gether in one mould, and afterwards separated by 
cutting through the runners and the bosses where 
they are joined. The moulds stand on end, so that the 
wheels lie in them with their discs or faces in a horizontal 
position, one wheel above the other. Above the top 
wheel there is a runner of several feet in height, for 
giving a sufficient head for the top wheel, which of 
course is cast under a smaller pressure or ferrostatic 
head than those wheels which are placed below. For 
the Paris Exhibition the Bochum Company have made 
a special casting of an exceptionally large number of 
such wheels, with the intention, obviously, of showing 
their great facility of production in this branch. This 
casting contains 22 steel dise-wheels, and weighs 18 
tons. It required a mould of about 30 ft. in depth, 
and there is a difference of head equal to about 24 ft. 
between the top wheel and the one that was placed 
lowest in the mould. There is, however, no_per- 
ceptible difference of quality in the material of those 
two end wheels, which are both partly turned to show 
the metal. ‘The top wheel is free from air-holes, and 
has a very good surface. We have, on a previous 
oceasion, noticed the idea suggested by some prac- 
tical men that the wheels may have been cast in a 
horizontal position, and run from several points simul- 
taneously. The whole appearance of the casting, how- 
ever, seems to make the statement of the makers— 
that the whole string of wheels is cast on end, and 
from one single runnermore acceptable. There are 
cast-steel wheels for locomotives of great beauty ex- 
hibited at the same time. These are about 5 ft. in 
diameter, and are cast, each wheel by itself, in loam 
moulds. They are afterwards carefully annealed, and 
then turned and bored, without being touched by the 
hammer or by rolls. The directors of the Bochum Com- 
pany state that they have 20,000 locomotive wheels of 
this kind running on different lines, and that they 
average a mileage of 60,000 miles without being 
turned. The fBochum Company, some years ago, 
erected a pair of 3 ton Bessemer steel converters, and 
they are now making Bessemer steel regularly, and 
in considerable quantity. At the Paris Exhibition 
they show a rail of 48 ft. length, and of a heavy 
American section, such as used on some German lines, 
where the traflic is very heavy. The length of this 
rail is, of course, more than usually made or asked 
for in practice, and serves only as a specimen of good 
rolling in very large lengths. The rail is bent up cold, 
so as to suit the space allotted to the works. The 
Bochum Company profess to use Bessemer steel ex- 
clusively for rails. They state, in a printed prospectus 
handed to the members of the jury, that they do not 
at present desire to carry on the manufacture of Bes- 
semer steel railway axles at their works, “since ex- 
“periments have proved that it is dillicult, if not 
“impossible, in the present state of the Bessemer 
* process, to rely upon getting an equal product under 
all circumstances.” ‘This is an unfavourable testi- 
monial which the directors of the Bochum Works give 
to themselves. It is now established beyond doubt 
that those who understand the Bessemer process, and 
know how to carry it on properly and skilfully, are 
perfectly certain to produce a reliable and trustworthy 
material, and that the “ present state of the Bessemer 
‘process” at the Bochum Works must, therefore, be 
very different from the present state of this im- 
portant and thoroughly scientific metallurgical opera- 
tion as it exists in England, Sweden, and Austria. 
There another suspicion yet which presents 
itself to-us in reading this remarkable statement 
of the Bochum Company. It may be in the interest of 
these manufacturers to push the articles produced by 
their secret process into the market in preference to 
their selling Bessemer steel at a considerably lower 
price, and in an acknowledged and open competition 
with the great number of other Bessemer steel makers 
now established in all countries. It would then, from 
mere commercial reasons, be in the interest of the 
Bochum Company not to succeed in making good 
Bessemer steel axles, and under sucli circumstances 
nobody need be astonished at the failure of their 
“numerous experiments.” We leave other sugges- 
tions on this subject to our readers, and we can only 
express our regret that such an amount of mystifica- 
tion, suspicion, and want of confidence should surround 
Prussian iron industry, which, by the results it has 
already arrived at, and by the rapid rate of its pro- 
gress, deserves the good wishes of every engineer, and 
justifies the best hopes for its future development. We 
see in the absence of proper patent laws in Prussia, 
and in the consequent mutual distrust of manufacturers 
and. inventors, one of the heaviest drags on the 
advancement of metallurgical industry in Prussia, and 


is 


rr 


manufacturers have to contend when their products 
appear in the markets of foreign countries. 


Tue Crevetanp District. 
Wes have on a previous occasion noticed some of 
the interesting specimens at the Paris Exhibition, 
which, scantily enough, we are sorry to say, repre- 
sent the iron manufacture of the Cleveland district. 
We have drawn the attention of our readers to Mr. 
Dixon’s exhibition; and we have noted that of .the 
Acklam Ironworks, these two exhibitions being, in fact, 
all that is to be found from the above important district, 
at the great show at Paris. It is now felt and regretted 
on all sides that this is an obviously insuflicient exhi- 
bition, and that the great value and importance, the 
enormous power of production, and the great progress 
in mining and metallurgy of the Cleveland district have 
not been brought out in a sufficiently prominent manner 
on this occasion, and that they are likely to be estimated 
at less than their due worth by foreign nations, and, 
perhaps, even,by our own countrymen. We think it, 
therefore, all the more imperative that we should record 
as carefully as possible all that has. been shown, and 
should take into account on this occasion some of that 
information which. must be collected at the works of 
the district, rather than in the Exhibition building, 
for making our description more complete and in- 
telligible. We have before us a small pamphlet on the 
Cleveland district, sent to the Exhibition by Messrs. 
Stevenson, Jaeques and Co. for distribution amongst 
the prefessional visitors, which contains some valuable 
notes ou the iron manufacture of Cleveland, and some 
carefully collected data of the analyses of ironstone 
and the other materials employed and produced at the 
Acklam blast furnaces. From this pamphlet we gather 
the following data about the collection of specimens 
shown by Messrs. Stevenson, Jacques and Co. The 
Acklam Ironworks, at Middlesboro’, oecupy a site of 
thirty acres of land. They communicate on one side 
with the Stockton and Darlington branch of the North- 
Eastern Railway, and on the other side have a frontage 
of 440 yards on the river Tees, where wharfs and 
steam cranes, for the shipment of the products, are 
provided. There are four furnaces intended, three of 
which are completed and at present in blast. These 
furnaces are 70ft. high, by 224 ft. diameter at the boshes 
—the largest furnaces in blast at this present moment, 
although there are furnaces now im course of erection 
in the Cleveland district which considerably exceed 
the above dimensions. The Acklam furnaces are con- 
structed for the utilisation of the waste gases. The fur- 
nace-tops are closed completely, and all the gases are 
conducted down main tubes, and distributed under 
the boilers and hot-blast stoves, their heating power 
being sufficient for the generation of steam and the 
heating of the blast, without the addition of 
any other ‘fuel. The blowing power consists of two 
vertical direct-acting high-pressure engines, with 36 in. 
steam-cylinders, and 100 in. blowing-cylinders, capable 
of supplying 8000 cubic feet of blast per minute, at a 
pressure of 4} lb. per square inch, and a pair of 
Messrs. Coulthard and Son’s patent engines for reserve 
power. There are ten cylindrical steam-boilers, each 
70 ft. long by 42. ft. diameter, and eighteen heating- 
stoves—six to each furnace—heating the blast to a 
temperature of 1000° or 1100° Fahrenheit. The ore 
is calcined before being charged into the furnace, 
and it is conveyed to the top by an incline hoist. 
The quantity of raw materials charged into the three 
furnaces per week amounts to 5000 tons, and the cor- 
responding make of pig iron is 1000 tons. The iron- 
stone, which is from Messrs. Morrison and Co.’s 
mines at Brotton, near Saltburn-by-the-Sea, from the 
114 ft. seam, has been analysed by Mr. John Pattinson, 
¥.C.S., Neweastle-on-Tyne, and the following com- 
position has been given : 


Oxide of iron equal to peroxide 47.50 
Protoxide of manganese we §=—:0.58 
Aluminia eee ese ° 9.80 
Lime... a oo 4.28 
Magnesia bea oe 4.32 
Silica... eve eee os §41690 
Sulphur ... ood ove oe «=: .04 

eve 1.12 


*hosphorie acid 
Loss by calcination 22.43 
100. 
Metallic iron 33.25. 
The flux used is mountain limestone from Weardale, 
in the County of Durham, and is the kind generally 
pa to the magnesian limestone found nearer 
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about 16} ewt. for such a complete set. 


one of the greatest difficulties with which German 





and. Its component parts are : 

Carbonate of lime _ eee 695.38 
Carbonate of magnesia ... oe, 2.46 
Aluminia dee ete « 0.38 
Protoxide of iron “se e061; oe 
Siliceous matter ons wt. 1 
Moisture eee ove «os | 0 

100,44 
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The coke is from South Durham. Its analysis is: | iron, and that nothing should be left in this direction | Mr. Whitworth’s standard of screw-threads has in 
Carbon ... 1. ave sve 9.42 for the subsequent operations. The blast furnace | time become universally adopted, not only in England, 
oo rocarbons ... ys seems, however, equally unlikely to afford any chance | but also in many workshops abroad. There are only 
Aah ee for dephosphorising iron, as far as is known at present, | a very few machinists in England who at this moment 
Mcisture canis tlie - “ekg a and there are now some propositions afloat for puri-| still retain other screw-threads than those of the 
fying phosphoric ores after calcination, and before their | Whitworth standard ; and some of the greatest work- 

100.00 


The furnace slags made with foundry iron have the 
following composition : 


Silica coe 682.94 
Aluminia seo eee 23.32 
Protoxide of iron wee «. 0.46 
Protoxide of manganese io «(O08 
Lime... ee ose ee 34.94 
Magnesia eee eee os! Cee 
Phosphoric acid... eee slight trace. 
Sulphur ... oe 61 


The quantity of coke used at the Acklam furnaces 
per ton of foundry iron made is about 25 ewt. This, 
with the exception of the coal slack used in calcining 
the ore, and which amounts to about 6 ewt. per ton of 
iron made, is the entire quantity of fuel oa in work- 
ing the blast furnaces. The analysis of the No. 1 
foundry pig iron from the Acklam furnaces is as follows : 


Tron pon por eae 91.37 
Graphitic carbon 3.40 
Combined carbon hie «- 0.08 
Manganese < che oo. 0.64 
Silicium ... m 2.73 
Sulphur ... . eon we = 0,07 
Phosphorus... eee ee = 1.383 
Vanadium ane oo «68 


There are traces of some other metals, such as 
titanium, &c., to be found in this iron. It is an ex- 
cellent material for foundry purposes, and competes 
very successfully with Scotch pigs in many Continental 
markets, and also occasionally in England. 

Some of the iron ore used in the Acklam furnaces 
contains zinc. There is no analysis of this ore given 
by Messrs. Stevenson, Jacques, and Co. ; but they ex- 
hibit a small quantity of a white powder collected in 
their gas-flues, of which they give the following analysis : 

Protoxide of iron és eo 14:32 





Oxide of zine sie ow. =10.48 
Sulphide of zine eee a. R70 
Alumina. ooo 8.20 
Lime ee 12.82 
Magnesia one eee 5.03 
Chloride of silicium .... 4.74 
Ammonia aoe . 0.70 
Thalliam " ane trace 
Sulphuric acid ... eve 3.18 
Free sulphur 0.17 
Silica... ese 22.60 
Carbonaceous matter 4.50 

99,84 


This is an analogous production to the fumes of 
zine collected at some of the Prussian blast furnaces, 
and sold at a very remunerative price by the iron- 
masters there. An analysis of that dust, also furnished 
by the exhibitors, shows that zine forms a very im- 
portant part of its composition. It is very probable 
that the utilisation of this powder, which collects in 
the blast-furnace flues in great quantity, and at present 
is not made use of in any way, may be found equally 
profitable, as has been the case in Prussia. We have 
seen at the Konigshiitte, in Prussian Silesia, the whole 
tops of the blast furnaces covered with similar white 
dust, and we have been informed that it is collected 
and used for the manufacture of oxide of zine, which, 
in fact, is one of its principal components. This is a 
very profitable operation at the Konigshiitte, and it is 
not unlikely that it may turn out equally advantageous 
if taken up in Cleveland. 

Messrs. Stevenson, Jacques, and Co. have added to 
the exhibition of their pig iron a number of samples 
showing the quality of malleable iron made from it. 
We find some billets made by Messrs. John Holds- 
worth, of Stockton-on-Tees, a sample of an armour 
plate from the Stockton Malleable Iron Company’s 
mills, boiler plates made by Messrs. Fox, Head and 
Co., Middlesboro’, and finished iron from the roll- 
ing-mills of Messrs. Hopkins, Gilkes and Co., at 
Middlesboro’. There is also a sample of “ special” 
plate made by Messrs. Pease, Hutchinson and Co., 
Darlington, which has been doubled and redoubled 
without causing fracture. All this shows the applica- 
bility of the Cleveland pigs to the manufacture of malle- 
able iron of good quality and of great ductility and 
tenacity. ‘The only thing to be desired, at present, is to 
render the Cleveland iron available for the production 
of steel. The great difficulty in that direction, as shown 
by the analysis, is the high percentage of phosphorus, 
amounting to 1.33 percent. Allattempts to purify the 
pig iron during the process of decarburisation by every 
mode of steel manufacture known hitherto have sig- 
nally failed. ‘The steel-makers have sifted the problem. 
The opinion has gained ground that the blast furnace is 
the proper place for taking the phosphorus out of the 





being charged into the furnace, by a wet process. We 
have heard of a similar process for taking the sulphur 
out of iron ore, which was introduced some three years 
ago at some ironworks in Austria, and which has 
proved completely successful, and the idea of attacking 
the phosphorus in that way seems to have some 
plausibility. There is another hope now entertained 
in this respect by some ironmasters in the Cleveland 
district. Mr. Mushet has found by experiment that 
titanium is capable of dephosphorising iron, and las 
based his several patents for steel manufacture upon 
this discovery. His great difficulties consisted in the 
fact that titaniforous ores, such as the ilmenite, were ex- 
tremely difficult to smelt, and therefore scarcely appli- 
cable in the blast furnace, and in the Bessemer pro- 
cess the time of the conversion is too short for iin 
ing of a successful application of titanium ore as an 
admixture for effective dephosphorisation of the steel. 
At present Mr. Martin’s process of steel manufac- 
ture is coming into very general favour in France. Mr. 
Martin makes his steel in a Siemens furnace, and he 
decarburises his pig iron by the addition of iron ore 
during the process of conversion. ‘The process can be 
protracted at will, and usually lasts about twelve hours, 
so that there is a chance of applying titaniferous ore 
with this process, and a possibility of this ore in its 
decomposition taking up the phosphorus contained in 
the pig iron and producing good steel from an inferior 
kind of pig iron. There have been so many things 
tried in that direction, that one trial more will not be 
amiss, even if the success should depend upon still 
more hypothetical suppositions than those just put forth. 
The end to be arrived at is so great and important, 
and the advantages to be eventually gained so very 
great, that incessant labour and thought is likely to be 
spent upon this one subject until success shall at last 
be attained. 


ENGINEERS’ TOOLS AT THE PARIS 
EXHIBITION.—No. IL 
Tue Wuttrwortyu Company. 
(Continued from page 619.) 

Mr. Wurtworti’s system of measuring by touch led 
to the invention and general introduction of his cele- 
brated gauges. There is of course a very complete 
and beautiful collection of gauges exhibited by the 
Whitworth Works in Paris. The nomenclature of their 
sizes is based upon the decimal system of measurement, 
and the degree to which this measurement is carried 
in regular practice is yg}55 part of an inch. There are 
gauges at Paris differing from each other in size by that 
very small amount, and by the use and introduction of 
these gauges two very important results have been at 
once attained by Mr. Whitworth, viz., accuracy of 
workmanship within such narrow limits of error, and the 
adoption of a decimal system of subdivision, starting 
from the unit of the English inch as a standard. At the 
present moment, when a conference is spoken about 
for establishing an universal standard of length for all 
nations and countries, Mr. Whitworth’s labours and 
thoughts are likely to gain a still more increased im- 
portance and a more universal appreciation. As to 
the mode of manufacturing these gauges, we must 
refer our readers to the article on Mechanical Preci- 
sion in EnGrneerine, of January 4th last. 

We now pass to another great feat accomplished by 
Mr. Whitworth, and represented at the Paris Exhibi- 
tion, viz., the uniform system of screw-threads. In 
1841, Mr. Whitworth read a paper before the Institu- 
tion of Civil Engineers, pointing out the great ad- 
vantage which mechanical engineering in general 
would derive by the adoption of an uniform 
standard for the proportions and sizes of the 
threads of screws, so as to make the bolts and nuts 
of all manufacturers throughout this country and, if 
possible, throughout the world interchangeable, and 
fit for immediate application in all kinds of machines 
and in all the different workshops. It was, of course, 
not sufficient to make such a proposition without at 
the same time pointing out some good and well- 
considered system of screw-threads for universal 
adoption. This Mr. Whitworth did, by selecting an 
average ‘pitch and depth of the various threads used 
by the laine engineers in England—an average 
which he arrived at by collecting a very great number 
of screwed bolts from all parts of this country, and 
from many manufacturers. ‘The only deviations 
from the exact average was such as was necessary to 
avoid small fractional parts in the number of threads. 





shops on the Continent, working with the French 
métre as their unit of measure, make an exception for 
their bolts and nuts, which are specially measured with 
English measures, in order to maintain ‘the inter- 
changeable system of screw+threads, which has af- 
forded such great advantages in mechanical practice. 
The Whitworth Company exhibit a collection of taps 
and dies for screw-cutting, master-taps for cutting the 
dies, die-stocks, and other well-known screwing-tackle, 
allat the present more remarkable in consideration of 
the history of the past than as specimens of very re- 
cent progress. Passing from these interesting articles, 
which may be called the elements of machine con- 
struction, to the large and complete machine-tools ex- 
hibited by the Whitworth Company, we have to notice 
that beauty of outlines and form which is due to the 
application of hollow castings, now a characteristic 
feature of modern engineers’ tools. For this, too, credit 
is due to Mr. Whitworth, who has led the way in that 
direction, and has made his patterns a classic type for 
all European machinists. There are many fine speci- 
mens of the Whitworth Company’s tools in Paris—a 
large double-wheel Jathe and several smaller lathes, a 
planing-machine of the well-known type, with the table 
moved by ascrew, a radial drilling-machine, and several 
other of the well-known machines with which every 
practical engineer is too well acquainted to require a 
description, but which very few can pass without a 
short inspection, on account of the pleasing sight 
which their beauty of finish and perfection of work- 
manship ‘alford to the eye of every engineer. There 
are few novelties, although there is one tool not yet in 
very extensive use, viz. a railway axle-lathe with a so- 
called hollow headstock. Of this machine we expect to 
give an illustration in a future number. We have still to 
notice a machine for shaping cast-iron shot for Mr. 
Whitworth’s rifled guns. This machine is exhibited 
in motion, and it is capable of completing an elongated 
hexagonal shot for a large gun in about six minutes, 
We shall refer to this machine and its performance 
again as soon as drawings are completed for illustrating 
its construction. We understand that a “ grand prix” 
has been awarded to the Whitworth Company by the 
international jury. There may be many more awards 
of the same kind given on this occasion at Paris, but 
it is doubtful if there are very many amongst those 
who receive the great prize who have established their 
claim to an international acknowledgment of great and 
exceptional merits so fully and palpably as Mr. Whit- 
worth has done by the exhibition of his tools and 
of the articles of precision produced by his science 
and skill. 


GUN-SHAPING MACHINE. 

Tut machine shown by the engraving on the following 
page is one of a set of tools for finishing cast-iron and 
yrass guns erected at the Spandau Gun-factory in Prussia. 
This machine is required for shaping that external portion 
of the gun which, loom the position of the trunnions and 
other projections, cannot be turned in the lathe. The {gun is 
supported in two beariugs, or collar pieces, aa, placed upon the 
bed of the machine, and each movable upon the bed longitu- 
dinally by means of a screw and hand-wheel,bb. The tool- 
holder of the shaping-machine, c, is fixed at the end of a reci- 
procating arm, d, moved by a connecting-rod from a slotted disc 
carrying a crank-pin, so 4s to allow of adjusting the stroke to 
any required length. ‘The crank is moved by a pair of bevel- 
wheels from the driving-shaft and cone-pulley, g, Fig. 2, and 
the feed motion is given to the gun itself by making it turn 
round its own axis through a certain angle after each cut is 
made, and while the tool performs its return stroke. This 
movement is analogous to that of a ¢ shaping. bi 
when cutting external curves. The support of the reciprocating 
arm, h, Fig. 2, can be turned so as to set the slide to any re- 
quired angle against the axis of the gun, and it is thus equally 
easy to shapea conical portion of the gun or a cylindrical part 
The support, h, can also be moved in a horizontal line upon the 
lower bed by means of the screw, m, the connecting-rod being 
then fastened with its end at a corresponding place in the groove 
on the arm, d. The tool-slide, d, can still turther be adjusted 
by hand, so as to set the tool more or less forward against its 
work, and it is fixed to the end of the reciprocating arm, d, 
with a circular socket, m, which allows the tool to be turned 
through part of acircle, and to be set into any required angular 

sition as required by the irregular shape of the work. 
The feed-motion given to the gun at each return stroke of the 
tool-slide is obtained by means of the main spindle, s, to which 
the gun itself is firmly connected by a square end piece, w, fixed 
into a similar socket at the end of the rym This spindle is 
connected by spur gearing to a shaft worked by the crank-pin in 
the slotted wheel, o, Fig. 1, which receives an oscillating move- 
ment from the main driving-shaft through the wheel, 0. This 
produces an intermittent rotating movement, which turns the 
spindle, s, and, with it, the whole gun through an adjustable an- 
gular distance as required for the width of each fresh cut. This 
movement is set so as to take place during the return stroke of the 
tool only, and to leave the gun stationary while the cut is taken 
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GUN-SHAPING MACHINE AT THE ROYAL GUN FACTORY, SPANDAU, PRUSSIA. 
M. FREUND, ENGINEER. 
(For Description, see preceding Page.) 
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MACHINE FOR TURNING GUN TRUNNIONS, AT THE ROYAL GUN FACTORY, SPANDAU, PRUSSIA. 
M. FREUND, ENGINEER. 
(For Description, see following Page.) 
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LITERATURE 
4 . 
ares 
The Sewage Question; being a General Review of all Systems 

hitherto employed for Draining Cities and Utilising Sewage, 
treated with reference to Public Health, Agriculture, and 
National Economy ; including also a Description of Captain 
Liernur’s System for Daily Inoffensive Removal of Fecal 
Solids, Fluids, and Gases by Pneumatic Force, combined with 
an Improved Method of Sewage Utilisation. Compiled for 
the Information of Sanitary Officers, Municipal Authorities, 
and all interested in Agricultural Development. By FrevE- 
rick C. Kneppr, Member of the Royal Institution of Engi- 
neers of the Netherlands. Longmans and Co. 

To find a proper solution of the sewage question is 
perhaps one of the most difficult tasks that any one 
can take upon himself, and the discussions relating to 
it are among the most disagreeable that force them- 
selves upon a community. But at the same time it is 
one of the most important subjects, not only for the 
engineer, the savant, the legislator, and the merchant, 
but also for every inhabitant of the country. It is 
indisputable that the refuse of our towns is still the 
chief agent in spreading disease of all kinds, and it. is 
equally indisputable that this very material now reck- 
lessly and harmfully wasted in rivers and harbours, or 
to a very limited degree utilised by the irrigation pro- 
cess, and similar abortive schemes, contains the ele- 
ments necessary for stimulating the soil for the growth 
of food, and for maintaining its fertility. Hence it is of 
interest to every one. It well known that we 
annually import food and fertilisers to the value of 
many millions, an outlay which, by a proper sewage 
system, might be spared, and at the same time a vast 
saving effected in human life and health. Hitherto engi- 
neers and sanitarians have contented themselves by 
merely moving the sewage, considering it as a nuisance ; 
and the result of their efforts has been, that it still re- 
mained a nuisance, fully as offensive and dangerous as 
before, but only in another place. Nature always soon 
asserted her claims, and pointed out the error com- 
mitted, by punishing it with sickness and death, and 
with diminished crops and high-priced food. 

Difficult, disagreeable, and important as the ques- 
tiou is, Mr. Krepp has taken the matter in hand, by 
scrutinising all the systems hitherto practised or pro- 
posed, and has given us the result of his labours in a 
handsome volume under the above title. He starts at 
once by stating that the answer can only be found by 
pointing out what the most effective means are for 
rendering excreta useful instead of offensive, and that 
the question should be treated in reference to public 
health, agriculture, and national economy. By the light 
of this test he passes in review the various systems, both 
of this country and the Continent, describing carefully 
their history and development, and pointing out their 
advantages, disadvantages, and practical results, as 
obtained from the most reliable sources, which are 
carefully quoted. The sewer system in vogue here 
receives a very large share of attention, and is found, 
like all the others, utterly unsatisfactory. He shows 
that, though water-closets may be convenient for those 
who can alford them, they are too costly for the poorer 
classes, and through want of water and timely repairs 
cause much misery ; that their use and the practice of 
discharging them with the rainfall and household 
“slops” in one common sewer has the result of diluting 
the fertilising properties of the sewage to such a 
yoint of uselessness that even by the best method 
litherto applied, that of irrigating meadows, fully 
seven-eighths of their value is lost: that the use of 
subterranean brick conduits, always only partially 
filled with a rapidly decomposing fluid, causes the 
formation of noxious gases, which, by their escape in 
streets and dwellings seriously affect the health of the 
inhabitants; and he concludes that, as there are no 
means of preveuting all these evils inherent in the 
system, the proper plan is to conduct the sewage 
away by a separate set of small impervious pipes, as 
in Menzies’s system, described in our impression of 
April 5th ult., with the use of pneumatic force, as 
also advocated by us, to prevent stoppages and to 
promote absolute cleanliness. 

The author then points out that in Captain Lier- 
nur’s system this plan is completely worked out, and 
made practicable and cheap by subdividing the town, 
as it were, into separate drainage groups, whereby the 
surface of the town site can be followed, and the great 
depths of location of the tubes, which are required 
for a single gravitation system over the whole area, 
avoided. We have already, in our impression of Novem- 
ber 2nd, 1866, described Captain Liernur’s system, 
and there shown its superior merit to consist in this, that 
the sewer gas nuisance is entirely prevented, and that 
the sewage itself is kept undiluted, in consequence of 
which it becomes not only portable, even in its natural 
fluid condition, but also applicable to all kinds of soils. 
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An additional improvement has been made in 
locating the attachments for coupling the vacuum 
reservoirs to the pumping engine, in the pedestals of 
street lamp-posts, and the house valves in the front 
wall of the buildings instead of level with the side- 
walks, thus avoiding many difficulties when the pave- 
ment is covered with mud or snow. 

Mr. Krepp then minutely describes Captain Lier- 
nur’s plan of utilisation, which forms part of the 
system, and points out (of which there is;no doubt) 
that his method of direct ploughing in and mixing the 
manure with the soil of alternate fallow intervals is in 
accordance with the most approved and remunerative 
agricultural systems, while all the advantages of crop- 
rotation, drill-sowing, '&c., can be had, as is shown 
by the quoted opinions of the best agricultural autho- 
rities. 

In a separate chapter, on application, an estimate is 
given of the cost of the system in a supposititious town 
of 100,000 inhabitants, m which case, it is stated, that 
the cost of the entire process is not quite one-half of the 
market value of the manure obtained, and only one-fourth 
of thevalueof the increased yield of cropthereby produced. 
Upon these grounds, it is evident that Captain Liernur 
has, thus far, found the best means of making fecal 
matter useful instead of dangerous, and thereby solved 
the question which the Royal Commission, after nine 
years’ investigation, dismissed last year with perhaps 
one of the most mischievous reports ever published in 
blue covers. For though not recommending any 
system as being positively good, they inferentially 
sanction the irrigation system, without openly approv- 
ing it, because some of the members were in its favour 
in the absence of better plans, and then caused an Act 
to be passed by Parliament, empowering corporations 
to purchase land and works for sewage distribution, 
thus burdening the people with additional taxation, 
with no other result than the spread of contagion, the 
yerpetuation of an intolerable nuisance, and a great 
oss of fertilisers. 

In our description of Menzies’s system, where we 
suggested the use of pneumatic force, as is employed 
by Captain Liernur, we already have said that we were 
prepared to maintain the superiority of such a plan 
against all comers. Mr. Krepp, having also satisfied 
himself that in it all sanitary, agricultural, and 
financial requirements are fully complied with, as- 
sumes naturally the same position, and then develops 
in his work a scheme for its general introduction, 
which is fully worth the attention of capitalists seek- 
ing investment for their money, an important feature 
being a method to prevent the disgraceful breakings 
down which so often occur in large concerns by ir- 
regularities or fraud. ‘The plan consists in a new 
system of accounts, as described and illustrated in his 
work on “Statististieal Bookeeping ” (Longmans and 
Co.), and in regular monthly audits by a rotation of ex- 
aminers chosen by ballot, the whole emanating from and 
controlled by a central bureau. It surely is hardly 
possible to imagine anything more slovenly and dis- 
graceful than the manner in which the books and 
audits of certain banking and joint stock concerns are 
managed. ‘The Leeds Banking Company is an instance. 
There acouple of rogues actually succeeded in raising 
the wind io the amount of 108,000/. on the strength 
of a “ Maydampeck Forest Company,” represented to 
flourish far away in the romantic wilderness of Servia ! 
‘Now; if the Leeds Banking Company had in time 
adopted some safeguard like that proposed for the 
pneumatic sewerage companies, it would certainly 
have struck the inquisitive mind of one of the monthly 
auditors to make some inquiries, which would, of 
course, have brought the truth to light, and neutra- 
lised the evil effects of the managers carelessness. 

Mr. Krepp is perfectly justified in calling the 
monthly audit of accounts “a powerful restorative to 
* faltering human honesty in the sad hour of tempta- 
“ tation,” and “a permanent sword of Damocles over 
“the head of easy virtue.” He might as well have 
added, “a corrective of easy-going stupidity” like that 


so glaringly and fatally evinced by the manager of | 


the still more unfortunate Leeds Banking Company. 
It is said, and very properly too, that charity should 
begin at home. ‘This truism may be applied with 


equal foree to the employment of British money, of | 


which there is just now such an unprecedented abun- 
dance lying idle or trembling on the verge of being 
gobbled up by unsound speculations in all sort of 
out-of-the-way places. There is an ample field for 
capital and enterprise in draining and properly saving 
the sewage of most, nay all, our British towns, which 
are either in that respect entirely neglected, or have 
such an imperfect system that a thorough reconstruc- 
tion is imperatively required. What better use could 





we possibly make of our spare cash than investing it 


in an enterprise like this, the public and private 
benefits of which are so evident? Our financial 
charity might also be very properly directed to India, 
Australia, and other colonies, thus obtaining lasting 
benefits for all concerned, instead of coming to grief 
and shame in a Servian forest and a Leeds court of 
bankruptcy. 

We ioe repeatedly shown that the proper solution 
of the sewage question lies in removing fecal matter 
by a separate set of pipes, the friction in which is 
overcome by a powerful pneumatic blast, and to trans- 
port it without delay to our fields, the soil of which is 
at once the best deodoriser and utiliser. Captain 
Liernur’s system accomplishes this in such a simple 
and efficient manner that we do not see how it could 
be further improved upon in the main points at issue. 
In subordinate details a few changes might perhaps in 
course of time suggest themselves ; but from an en- 
gineering and agricultural point of view there is no 
doubt of the practicability of his plan. Besides, all 
the component parts are mechanical contrivances with 
which we all are familiar, and the successful results of 
which are well known—a feature which will goa great 
way in overcoming the hesitation of certain men who 
look shy at all innovations and departures from 
routine. 

Such being the case, Parliament should take the mat- 
ter up, after having, in a manner, once committed itself 
with the abortive irrigation process, and after an 
inquiry, and, if necessary, a trial, sanction, by unques- 
tionable authority, this scheme which cannot be but of 
the greatest benefit to all, in so far as it purifies the 
towns, saves rivers and harbours from adihtion, and 
largely increases the produce of our arable land ; and 
then by a wise Act correct the evil consequences of a 
former ill-matured one. Such a timely assistance and 
support to an inventor, when he labours in a cause 
upon which the prosperity of the country largely de- 
pends, is the manifest duty of the Government. 

We heartily recommend Mr. Krupp’s book to all 
who wish to know something on this all-important 
subject. Its merit lies not only in the matter being 
exhaustively treated, but in a certain directness of 
purpose and lucidity of style, bringing all which is 
said within the easy comprehension of the reader. 


TRUNNION TURNING MACHINE. 

THE engravings on page 641 represent a machine erected 
several years ago at the Prussian Government works in Spandau 
for turning the trunnions of cast-iron or brass guns both at a 
time. Fig. 1 shows an elevation, and Fig.2 a plan, of tms 
machine. The gun is mounted in two collars or bearings (a a), 
and centred properly at right angles to the centre line of the 
two headstocks (66), carrying the revolving tools for turning 
| the trunnions. ‘lhe tools are carried in adjustable holders (¢ c), 

each provided with a separate feed motion, shown in section on 
| one side of the Fig. 2. There are two tools fixed to each tool- 
holder—one in an inclined position which cuts round the cylin- 
drical portion of the trunnion, and one placed at right angles to 
the line of centres for surfacing the face of the trunnion. The 
turning is made self-acting in its cut by a feed motion which 
, advances the hollow spindle (d) against the body of the gun 
| while cutting down the cylindrical surface of the trunnion. 
For this purpose the fixed central screw-spindle (7) is made to 
| Operate upon a clasp-nut fixed to the hollow spinule, and the 
| latter is thereby carried forward, taking with it the tool-holder 
and turning-tool by a self-acting movement. The surfacing- 
tool has a self-acting feed motion given to it by means of a pair 
of small bevil pinions, oue of which is represented at the front 
| end of the central screw. For setting tins feed motion in operation, 
| the other feed inust of course be stopped, as the tools for turning 
jand those for surfacing never work simultaneously. In this 
case the clasp-nut is withdrawn from the central screw spindle, 
and the latter obtains « rotating movement from a pinion at 
|g g- The rotation of the spindie, /, is thereby transmitted to 
| the slide-rest, which carries the surfacing-tool by the small 
| bevil wheels named before; and the feed motion for the tool- 
| slide is obtained from this by a screw in the usual way. The 
| ends of the spindles, 7,f; are formed as centres for centreing the 
| trunnions between their points. This improves the steadiness 
| of movement, particularly for the turning-tool, which revolves 
round the cylindrical surface of the trunnion. For adjusting 
the gun with its two coilars (a a) longitudinally upon the cross- 
| bed so as to bring the centres of the trunnions in a correct line 
| with the centres of the headstocks (6 5), a screw and hand 
wheels ( m) are provided. The screw is made in two separate 
| lengths, each movable independently by its corresponding hand- 
wheel, and thereby traversing the corresponding collar (a) inde- 
| pendently of the other. This serves for first adjusting the gun 
| in the collars. As soon as this is accomplished, the simultane- 
ous movement of both collars with the gan between them is re- 
quired for bringing the trunnions in the proper position central 
| with the two revolving heads. For this purpose a pair of 
{ pinions, placed on a common shaft below the central part of the 
| screw, is thrown into gear with two pinions (v v) fixed to the 
two parts of the spindle, mm, and both are then moved con- 
jointiy when either of the hand-wheels (m m) is turned. For 
vertical adjustment, the two collars (aa) can be raised and 
lowered by means of wedge pieces operated upon by set screws 
(x x), the square heads ot which are shown in Fig. 2, and at 
one side in Fig. 1 at 2. This machine is one of a complete set of 
very well designed self-acting tools which work in conjunction 
at the Spandau gun-factory, performing the different successive 
operations required in turning, boring, and rifling the guns. 
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REPORT ON INDIAN RAILWAYS. 


Mr. Danvers’s annual report to the Secretary of 
State for India, on railways in India, has just been 
issued, and although much of the information which it 
contains has, from time to time, appeared already in 
the columns of Enetneerine, the following résumé of 
its contents will be read with interest : 

@ report commences witha reference to the 
financial disturbances which gegured during last year, 
both in‘ this country and in’ Ipdia, whichetended to 
impede the development of traflig and the raising of 
capital. Tn order, however, that the works should not 
in consequence be delayed, Government made ‘the 
necessary advances. of capital, which, at times, amounted 
to more than a million sterling in excess of the sums 
raised. Although a greater portion of the year! was 
unfavourable for trafic, the two great companies, the 
East Indian and the Great, Indian Peninsula, realised 
profits during the first half which enabled them, for the 
first time, to divide among their shareholders: a Jarger 
dividend than the 5 per cent. interest guaranteed to 
them by the Government ; but the advance made in the 
earlier part of the year has not been fully continued in 
the latter part. 

At the commencement or the year 1866 there were 
3331 miles of railway open for traffic, 205 miles 
were finished during the year 1866, and 101 miles 
sinec, so. that there are now 3637 miles, of railway 
open in India. Of the 306 miles which have been 
added since the 1st January, 1866, 150} helong to the 
Great Indian Peuinsula, 47} to the Great Southern, 
30 to the Delhi, 34 to the Madras, 42 to the Indian 
Branch Railway, and 2 to the East Indian. ‘The last 
mentioned section is small in length, but it is important 
in character, as it includes the fine girder bridge which 
crosses the Jumna at Delhi, and gives the East Indian 
and the Delhi railways access. to. that city. The ad- 
ditions to the Great_ Indian Peninsula Railway include 
the last seétion of the line to Nagpore, the present 
terminus of ‘that line-in the great cotton districts of 
Central India. The completion of this branch places 
India in a better position than she has ever yet been 
in for providing this country with cotton., The 30 
miles of the Delhi Railway consist of the first section 
of that line, from Ghazeedbad (where the line joins 
the East Indian) to Heerut, which was opened in April 
last. This will connect Meerut with Delhi, and the 
many important places on the East Indian Railway 
down to Calcutta. 

Fair progress has been made with the lines in course of 
construction. The expectation which was held out 
that the Kast Indian line to Juhbulpore would be 
opened by the cold season of this year is likely to be 
anticipated}. news having arrived that the first train 
traversed the line from Allahabad to Jubbulpore on the 
2nd May, and that it would probably be opened to the 
public on the Ist June. The Great Indian Peninsula 
Railway;which joins it at the latter place, will it is 
expected, be ‘finished by October or November, 1868, 
and a thorough communication will then be established 
between Bombay and Calcutta. The doubling of the 
East Indian line from Luckeserai (the junction of the 
chord line to Allahabad is being proceeded with, so that 
when, in 1868 or 1869, the chord line is opened, there 
will bea double: track the whole way between Cal- 
cutta and Allahabad. On the Great Indian Penin- 
sula Railway, the doubling of 2453 miles is also being 
carried ‘on, and when this work is completed, 322 
miles of the line will be double. 

Altogetlrer 56414 miles have now been sanctioned 
under the guarantee system, against 4944 miles, as 
reported last year; this increase being due to the ad- 
mission of the Indian Branch Railway on to the favoured 
list, with a sanctioned length of 700 miles. The dis- 
tricts of Oude and Rohileund, through which this 
comvany‘s system passes, are populous and highly 
productive, and have obtained the name of the garden 
of India. There are no engineering difficulties and 
very few works of great magnitude, except the bridges 
over the Ganges, which will have to be made if the iull 
benefits of the lines are to be secured. 

We have already carefully ‘discussed the relative 
merits of the three’ principal projects recently ad- 
vanced for the extension of the existing trunk system 
of railways in India (vide Exerseenine, vol. iii., 

age 343), which ‘consist of a line ‘commencing at 
Pande on the present Bombay, Baroda, and Central 
India Railway, and going through ‘Neemich on to 
Delhi: the Indus Valley line to unite the existing 
Scinde and. Punjiub ' ‘railways,’ providing by'’ this 
means “#eontinuotis dine of rallway eomrtimeation 
about 2200:milés in length, from the port of Kurra- 
chee to Caleutta;wid Hyderibaé; Mooltan,’ Lahore, 





Delhi, and Abmedabad; and, thirdly, a line from 
Lahore to the north-west frontier at Peshawur. ‘The 
estimated cosf of these lines, altogether 1320 miles in 
length, amounts to 17,840,000/. The Lahore and 
Peshawur line has already been negatived for the pre- 
sent, but no decision has yet been come to with 
respect to the execution of the other two, although, 
as Mr. Danvers states, “they may be regarded as 
“works which will ultimately be required to form a 
“complete system of main lines’ for the country.” 
Other smaller extensions talked of are for the purpose 
of making the Great Indian Peninsula Railway system 
more complete by the construction of a chord line 
eastward of the ghats to conneet the north-east and 
south-east branches of that railway; and the extension 
of the Madras railway beyond its ‘present western 
terminus at Beypore, to some place on'the sea-coast 
which should besides serve the purposes of a maritime 
terminus. Cochin, a place sixty miles lower down the 
coast than Beypore, has been suggested, as there is 
already there a very fair port, and at’ Narrakal, within 
a few miles of Cochin, there is a safe’ roadstead for 
ships at all seasons of the year. One important ques- 
tion in connexion with railway extension, namely, the 
project for carrying the East. Indian Railway across 
the Hooghly at Calcutta, and forming a junction in 
that city between it, the Eastern, Bengal, and the 
Mutlah railways, still remains to be settled; but such 
a work is, in the opinion of those best able to judge, 
imperatively required in the interests both of the rail- 
way company and of the public. 

During the year, 581 ships have been employed to 
take out 326,845 tons of railway materials (exclusive 
of that sent out for the Indian Branch Railway) of a 
total value of 2,658,357/. Treights have been very 
high, averaging about 40s. per ton. Seventy locomo- 
tives, 250 passenger carriages, and 1273 trucks and 
wagous have been added to the rolling stock of the 
several railway companies during the period! under 
review; and the total number in use on the 31st 
December last was 795 locomotives, 1834 passenger 
carriages, and 17,446 trucks and wagons. 

Tne only company which is at present engaged’ on 
railways in India without a guarantee is: the Indian 
Tramway Company, and this company is. now endea- 
vouring to obtain the concession of the usual guarantee 
of interest. The only scheme which the directors have 
as yet submitted for approval is that for the extension 
of their existing line (from Arconum to Conjeveram) 
on to Pondicherry. 

The total amount of capital raised by all the guaran- 
teed companies up to the Ist of April last, was 
67,254,8022., of which 51,800,3777. consisted of share 
capital, 6,707,705/. of debentures convertible into 
shares, and 8,746,720/. of debentures not so‘convertible. 
The expenditure up to the same date. amounted to 
67,932,550/., showing an excess over ‘the sum raised 
of 677,748/. The expenditure during 1866-67 was 
7,759,5552., of which 3,942,598/. was incurred in 
England, and 3,816,957/. in India. This is nearly one 
million in excess of what was estimated at. the begin- 
ning of last year. The total sum whichit was then 
calculated would be expended upon the railways before 
the whole of them are completed, with a moderate ex- 
tent of double line, was 81,000,000¢. This was exclu- 
sive of the Indian Branch Railway Company (which 
has since been added to the list of guaranteed railway 
companies), and of the doubling of portions of the 
Great Indian Peninsula Railway, which have since been 
ordered. ‘The estimated amount for sanctioned lines 
will thus be increased to about 88,000,0001. The 
estimated expenditure for the current year to the 31st 
March, 1868, exclusive of that by the Indian Branch 
Railway Company, is 6,442,750/., of which it is ex- 
pected 3,985,500/. will be required for India and 
2,457,2502. for this country. 

The net revenue derived from the open lines in 
1864-65 was 1,341,550/. . Last yearit was 2,261,180/., 
of which a portion was paid to shareholders in exeess 
of the 5 per cent., leaving a sum of about 2,170,000/. 
to be paid into the Government treasury. ‘The amounts 
paid for guaranteed interest during the same years 
were 2,796,676/. and 2,964,073/. respectively, but: the 
earnings of railways reduced the net payments by the 
Government to about 1,500,000. and 800,000/. for 
the two periods. It is estimated that for the present 
year 600,000/. will have to be advanced for the same 
purpose. ‘The total amount advanced by the Govern- 
ment from the year 1849 to the end of 1861 for 
guaranteed interest was 18,929,576/., and about 
7;000,000/. had been paid back by the companies 
from the earnings of the railways, making the present 
debt, of the railways to the Government nearly 
12,000,000. 





In conclusion, Mr. Danvers remarks : “ Reviewing 
“the proceedings of the year, and making ollowances 
“for the adverse ciroumstances against which the 
“ railways have had to contend, the results cannot but 
be regarded as satisfactory and encouraging. In 
spite of commercial depression and monetary dis- 
asters, of drought and famine, of unprecedented 
“ floods and destructive inundations, the works under 
“construction have steadily progressed, and the traflic 
“has increased. _A larger expenditure has taken place 
“than. ‘in several preceding years, the revenue has 
“been greater than at any previous time, and the effects 
of the railways upon the general prosperity of the 
country have heen ‘abundantly manifested, whether 
regarded in relation to its material progress, to the 
comfort and convenience of the people, or to their 
“ social improvement.” 
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SHAW’S HOT-AIR ENGINE. 


Tx engravings on the following page represent the hot-air 
engine inverted by Mr. Philander Shaw, of Boston, U.S., and ex- 
hibited by him at, Paris. It occupies a special annexe inthe park, 
and is set to work, agitating a screw propeller in a water reservoir. 
Mr. Shaw’s engine works with air heated in a closed combustion 
chamber, where it comes iat direvt contact with the fuel, and is 
mixed with the gaseous products of combustion. The air and 
gases pass through the engine and effect its movement, part of 
their power being made use of to pump fresh cold air into the 
combustion chamber. ‘There is no special air-pump provided 
for this purpose, a8 the cvlinder is made single acting, and the 
piston has a large trank, which forms an annular space in the 
cylinder, and the latter is made use of to act as the air-pump. 
This has the advantage of keeping the cylinder cool, since part 
of its surface is always in contact with cold air. There are two 
cylinders, having their pistons connected together by a beam, so as 
to form conjointly 4 donble-acting engine, each single-acting cylin- 
der acting during the return stroke of the other. Fig. 3 shows 
a section of the engitie in a horizontal plane. The combustion 
chamber is: a vessel constructed of boiler plates, and lined with 
two rows of firebricks, all round between which a passage is 
left for the circulation of air. ‘The air passing in cold takes up 
the heat from the inner row of bricks, and prevents the outer 
row to become very hot and to waste much heat by radiation. The 
two cylinders are A A, and their arrangement is shown in sec- 
tion in Fig. 2. The piston, B, carries the trunk, B,, which 
leaves the annular space, D, to act as air-pump, the valves E 
and F regulating the inlet of the cold air in the down stroke, 
and its outlet into the combustion cliainber during the up-stroke. 
There is a regenerator, or air heater, interposed between the air- 
pump and the combustion chamber. This is shown in Fig. 4, 
K, to consist of a series of vertical pipes, through which the 
exhaust air from the engine passes up achimney. The waste 
heat of this air is utilised in this regenerator by being partly 
taken up by the cold air passing outside the tubes, and arriving 
at the combustion chamber at a higher temperature. 

The fire-door is at the top of the chamber, which is provided 
with a kind of dome, a, \Fig. 2, for that purpose, The grate is 
slightly inclined towards the ash-door, 7; All these doors are 
carefully closed during the working of the engine, as the pres- 
sure within would be reduced by leakage. The valves are 
worked by cams and levers, and no special arrangements are 
required i working this engine for keeping the cylinder cool. 
Mr. Shaw’s engine at Paris has two cylinders of 24 in. diameter 
and 18 in. stroke each. ‘The diameter of the trunks is 154 in , 
and the gauge pressure on an average is 14 lb, per square inch. 








American Sieerinc Cars. — The American railway 
managers complain biiterly of the weight and cost of the 
‘sleeping cars,” with which every line seeking along through 
traffic must nowbe provided. Mr. Pullman, the great sleeping- 
car proprietor, has many which weigh from 27 tons to 32 tons 
each, the latter upon sixteen wheels, and “sleeping” 48 pas- 
sengers. This class of carriage, on the Michigan Central Rail- 
way, has a body 65 ft. long, and is nearly 75 ft. long between 
the couplings. Each end of the carriage is supported upon a 
long under bogie frame, each end of this frame being borne by 
an ordivary four-wheel swivelling bogie, making four bogies of 
sixteen wheels in all. Many ot the ordinary or “ day cars,” 
seating 64 passengers, now weigh 20 tons, and on the Erie 
Railway some of them weigh 27 tons. They have a “saloon,” 
as it is called, in other words a retiring room, at each end, each 
having a water-closet in communication with it. One of these 
saloons” is reserved for ladies, and the other for gentlemen. 

Tue Mauririus.—A private letter from a gentleman hold- 
ing an official position in the Mauritius tells a fearful tale ot the 
ravages of the yellow fever in that colony. He says, “lam. 
writing from the city of the dead. You will see that 10,000 

rsons have been carried off last month, the average in town 

eing 200 per day. Every engine-driver that J have had at 
Port Louis has been, or is at the present moment, down with 
the accursed fever. I have this morning 112 men absent from 
the same cause. The whole service and island are paralysed, 
and the doctors overworked and out of their wits.” 

Tae Howarp BoiLer.—Messrs. J. and F. Howard's patent 
water-tube boiler is gaining extensive aduption. Besides the 
three boiiers upon this plan, pow supplying steam for driving 
the machinery of Messrs. Howard's works at Bedtord, boilers are 
being made, or about to be commenced, for Messrs James Cross 


“and Co,, of St. Helen’s, Messrs. Clayton, Shuttleworth, and Co., 


Messrs. Earle, of Hull, Mr.°Paddon, of the Brighton and Hove 
Gas Company, and others. It was intended to make a series of 
careful experiments upon the boiler of Messrs. Howard’s patent 
at the Paris Exhibition, but it works in conjunction with a nest 
of three of Messrs. Galloway's boilers, and has its water supply 
and steam pipe incommon with them, so that the evaporation 
cannot be ascertained. 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m. on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and ightp for each Adbts. ? line. 
The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 87, Bedford- 
street, Strand, W.C. 





ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d@ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the NouvEAU PorTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE FER may be obtained, price 9/. 


MEETING NEXT WEEK. 
Crvi, asp MecHanicaL Encinerrs’ Socinty.— Wednesday, June 
26th, at 8 p.m. Annual General Meeting to consider Committee's 
report, re-election of council, &c., for session 1867-8. 
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FRIDAY, JUNE 21, 1867. 


In addition to the permanent office of EXGINEERING 
in Paris, at the bureau of Les Annales du Genie Civil 
(Monsieur EF. Lacroix), 15, Quai Malaquais, on the 
south bank of the Seine, opposite the Louvre, and near the 
French Institute, this journal is also represented in 
Paris by its special representative, Mr. John Bourne, 
C.E., whose residence is at the Grand Hotel, and by 
other gentlemen of its staff, among them Mr. Ferdinand 
Kohn, whose residence is at 59, Rue des Petites Ecuries. 


























THE POSITION OF CONTRACTORS. 

Amone the many thousands of readers of this 
journal there is a large number who are either con- 
stantly or occasionally dealing in contracts, not only 
for the execution of work, but for both the purchase 
and sale of goods. Were the recent proceedings in 
the Institution of Civil Engineers, upon Mr. Scott 
Russell’s case, of any legal weight, this class of con- 
tractors would find themselves under responsibilities 
much greater than have yet been considered as attach- 
ing to their position. ‘I'hey would find that, having 
contracted to supply goods, and having obtained pay- 
ment or advances upon them, they were bound to 
immediately pay over the specific sums so obtained 
to the parties from whom. they had purchased: 
such payments or advances, as now pretended in 
the Institution of Civil Engineers, being “ ex- 
pressly intended” by the contractor’s customer for the 
party of whom the contractor has purchased ; although 
the two parties with whom the contractor is dealing, 
respectively, have otherwise no knowledge of each 
other, and are in no way bound to each other by any 
agreement, undertaking, or obligation, and, too, with- 
out any direct engagement of the contractor with 
either party that the money shall be so paid over. 
Any deviation from this new discipline imposed upon 
contractors is, it appears, to be treated as a “ mis- 
appropriation of money,” and, presumably, as a 
criminal breach of trust. In other words, the con- 
tractor is to sink his position in that of a mere agent, 
and to become no more than a vehicle between the 
person of. whom he buys and the person to whom he 
sells. Now this may be very good Institution law, 
but we not only doubt whether it would hold in the 
courts, but also whether, upon any scruples of honour, 

arties to trading transactions will ever agree to be 
oma by it. 

The law already provides abundant protection for 
those exposed to loss, in trade, from the wrong-doing 
or default of others, and under this protection the 
party for whom it has been provided is bound to dis- 
tinguish, in his dealings, between principals and agents, 
and to distinguish also, among the latter, those who 
assume direct liability from those who do not, the 
more usual position of an agent being that of non- 
liability. ‘The maxim of caveat vendor is as applicable 





as that of caveat emptor. The law, both civil and 
criminal, is sharp upon agents. One’s own agent is 
sufficiently under one’s own control, and in most cases 
in dealmg with the agent of another you have the 
security of his principal. Where he does not disclose 
his principal, you can only deal with him upon his own 
security, and as a principal himself. His principal 
may be liable when discovered, but not, however, 
when discovered to be resident abroad, for in this case 
the agent is exclusively liable. Legally; such an agent 
is himself a principal, and in the ‘case of a supposed 
agent, acting for an undisclosed foreign principal, 


when that principal, at last discovered, disowns. his | ex 


agency, the supposed agent is proved to be absolutely 
and in every sense a principal. Sir William’ Arm- 
strong’s firm profess to have supposed that Mr. Russell 
was the agent of the American Government, or of some 
one in America. They refuse to understand the simple 
act of his selling guns-.abroad, and of his making their 
firm his sub-contractors merely. But he disclosed no 
principal, and he checked them (and was aided, here, by 
the American Minister) when they attempted’ to dis- 
cover his principal. They knew, too, or at least the 
two legal members of the firm, Sir William himself and 
Mr. Stuart Rendel, knew, that a principal resid- 
ing abroad would not be liable here for the acts 
of an agent, certainly not where no authentication 
of agency had been given; and: more than all this, 
Mr. Russell fully took upon himself, and in his 
sole name, all the liability for the guns he ordered, 
although exhibiting to Sir William’s partner the proof 
that he had the means to pay for them, just as a 
solvent merchant might give a reference to his: banker. 
If Sir William’s firm, after all this, and knowing that 
he was not their own agent, saw any reason for doubt- 
ing that they were dealing with Mr. Russell in any 
other capacity than as a principal, they were bound to 
intimate in what capacity they regarded him as acting, 
saying, for instance, “ We accept the order from you 
as the agent of the American Government,” when, 
this not being the fact, it would have been Mr. 
Russell’s duty to have disclaimed such agency. Our 
readers, and they are many, who are similarly interested 
in contracts for the supply of goods, will recognise the 
Armstrong-Russell case as one of a very usual kind, 
so far as the proved negotiations and: undertakings 
between the parties are concerned. And it is, next 
to the consideration of justice, as much in the interests 
of others as of Mr. Russell himself that we have 
endeavoured to make his real position, as a contractor, 
clear. After having accepted him, without reserve, 
in that capacity, it is not for his sub-contractors to 
turn round upon his subsequent failure in business, 
and say, “Oh, we took you to be the agent of the 
“ American Government, holding a position of ‘trust, 
“and liable for any misappropriation of the money 
“intended expressly for us!” It is astonishing that 
Sir William’s firm could say this, and more than 
astonishing that the Institution could adopt and act 
upon such a pretence, backed even by Mr. Adams’s 
srofessed “understanding,” and that, too, after he had 
een instrumental in withholding all knowledge from 
Sir William’s firm of the parties abroad. who, utter 
strangers to them, and having no engagement. of ‘any 
kind .with them, nevertheless, we are told, had set 
apart a sum of money, in trust, in London, “ expressly 
intended” for them ! 

The position of a contractor implies risk, and here 
Mr. Russell had undertaken a contract for guns for 
punctual delivery, with the risk—and it was a strong 
risk—that every one of them would be thrown upon his 
hands, and the return of the:payments demanded if he 
failed in respect of time. «He did.fail,.too, and en- 
tirely from the default of his. sub-contractors. They 
were to have had their work done.on the 15th of May, 
1864. They had assured him that they! could under- 
take todo this, and Mr. Russell made his.contract upon 
the strength of. their representation. Having »made 
his contract, and sent them the order for which they 
were waiting, they then say, “ If weare fortunate, we 
shall have the guns done in time,” and afterwards 
plead this tergiversation as entitling them.to immunity 
for failure. On the 16th May, on the expiry of the 
contract time, Mr. Russell went down to Elswick, 
and found but one-fourth of his work.finished, another 
fourth being reported merely as ‘under way! He 
had reason, indeed, to thank his American customer 
for his forbearance. The guns were rendered abso- 
lutely useless because of the delay, and although. the 
State of Massachusetts some time ago obtained pos- 
session of them, they were still lying at Elswick as 
lately as February 7th last, and, for all we know, are 
lying there yet. Colonel Ritchie had good ground of 
action, on behalf of his Government, against Mr. 
Russell for this failure in the essential time of delivery, 





and we only wonder that proceedings were not taken. 
And yet this failure, with all the legal consequences 
which it directly incurred, besides the undoubted fact 
that, but for this, the Elswick Company would have at, 
once had their pay in full, was wholly their own failure, 
and upon which, had he not unfortunately condoned it, 
Mr. Russell might have held them to a strict account. 
As a contractor, Mr. Russell, of course, had a per- 
fect right to any advances he might obtain upon 
finished or unfinished work for which he, and not his 
sub-contractors, were responsible to his customer, and 
he was bound to pay his sub-contractors, as he had 
ressly stipulated, for finished work only. They 
had good reason to thank him, at the time, for not 
having thrown the whole lot of guns upon their 
hands, as he might have done because of their abso- 
lute failure in their contract. As a contractor, taking 
risks on both sides, and acting solely upon his own 
responsibility, he was entitled to a reasonable exercise 
of his own credit, and to treat any sums of money in 
his hands—not being trust-funds, as these were not— 
as part of his general cash-balance. ‘his he did, and 
his subsequent failure, although exposing him to all 
the consequences of bankruptcy, did not necessarily 
affect his personal honour as a gentleman and as an 
engineer. We, of course, know nothing of what Mr. 
Russell’s circumstances were three years ago, but we 
think the general estimate of him was that he was 
good for a few thousand pounds. Although by no 
means rich, he had a good professional practice, an ex- 
cellent name, and no doubt many friends. His transac- 
tion with Sir William’s firm was not conducted in his 
capacity as an engineer, but as a merchant, a capacity 
in which he had, as an engineer, an equal right to 
engage as had Sir William himself. And in any event 
it would have been better for Sir William to have 
abided by the redress of merchants in such cases, rather 
than, after his case had been allowed-to drop at law, 
to have argued it by'a long special plea before a “ court 
of honour.” Who thinks of expelling Mr. Gurney or 
Sir Morton Peto from the House of Commons for 
their enormous failures, occurring under circumstances 
quite as inuch inviting inquiry ? Even Wilkinson, who, 
last year, was sentenced to prison for a supposed 
criminal breach of trust (and he held only a position 
of trust), is now declared by the leading banking and 
commercial firms of the City of London to have been, 
in their opinion, an innocent man. And the Zimes 
concurs in this opinion. Let the Institution of Civil 
Engineers, then, take care, in future, how they stultify 
themselves with their officious and incompetent “ courts 
of honour.” Z. C. 








THE SIEMENS FURNACE. 

TERE is a small collection of gas-furnace models 
exhibited at Paris by Messrs. Siemens, and now dis- 
tinguished with the highest prize of the international 
jury, viz., the “ grand prix.” We know of only one 
still more modest display to which an equal distinction 
has been given, and that is the model of the Bessemer 
apparatus exhibited in the British department, for 
which the jury have also awarded a “ grand prix” to 
Mr. Henry Bessemer, although his name does not 
even appear in the list of exhibitors. It may be said 
with justice that the Siemens furnace in this present, 
Exhibition holds much the same position which the 
Bessemer process held in 1862, viz., that of the most 
important and most successful metallurgic invention 
of the day. It is hardly less important than the 
Bessemer process, and although its invention dates 
about as far back as Mr. Bessemer’s patents, it has 
only lately attained commercial success. In the space 
of the‘last five years the Siemens furnace has not as 
very materially altered or improved, but it has been 
largely introduced and its success established in many 
different branches of industry. ‘The first manufac- 
turérs in England who availed themselves of the 
new furnace were the glass- makers, The British 
Plate Glass Works at St. Helens, Messrs, Lloyd and 
Summerfield of Birmingham, and Messrs. Chance 
Brothers. of Birmingham, were, we _ believe, amougst 
the first who introduced the Siemens furnace in their 
works.- For purposes of metallurgy greater difficulties 
and prejudices required to be surmounted. Some of 
the steel makers on the Continent led the way. Mr. 
Mayr, of Leoben, in Styria, we understand to have 
been the: first to introduce thé new furnace for crucible 
steel making on a large scale. In this instance the 
unfavourable position of the Styrian ironworks with 
regard to the supply of mineral fuel was the principa 
inducement to apply gas in the steel-melting furnace. 
The gas is made at Mr. Mayr’s works, from lignite, 
which cannot be directly applied for melting steel, as 
the heat from it, when burnt on the grate, is not suffi- 
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cient to produce the high temperature required for 
this operation. Mr. Mayr erected ten gas furnaces, 
and they have proved a complete and perfect success, 


enabling him to make crucible cast steel by means of 


the cheap and very inferior lignite which exists in his 
locality. For puddling iron and steel, the Siemens 
furnace was also first applied on the Continent 
in localities where fuel is scarce, or of inferior 
quality, and of small heating power. In England: the 
reheating of iron and steel blooms seems to have been 
amongst the first applications of the Siemens furnace. 
Messrs. James Russell and Sons, of Wednesbury, the 
Elswick Works, and the Mersey Steel and Iron Works, 
were amongst the first licensees of Mr. Siemens. In 
Sheffield, Messrs. Naylor, Vickers, and Co., Messrs. 
Thomas Firth and Son, and Messrs. Cammell and Co., 
took up the gas furnace for melting steel and for re- 
heating the blooms and forgings, and within the last 
two years the Siemens furnace has been adopted in all 
the larger Bessemer steel works in the kingdom. Mr. 
Siemens has also erected a small experimenting steel 
works of his own in Birmingham, of which we gave a 
notice sometime ago. In France the Siemens furnace 
is gaining ground with equal rapidity. ‘The Imperial 
Arsenal at Lorient, Messrs. Emile and Pierre Martin, 
in Sireuil, and several other steel makers, have ha 
Siemens furnaces in successful operation for several 
years; there are many more recently erected in other 
works, such Messrs. Verdier’s Steel Works, at 
Firmini, and there are now twenty furnaces in course 
of erection under Mr. Siemens’s own superintendence 
at the Creusot Works. 

There are two distinct principles embodied in the 
Siemens furnace, viz., the application of gaseous fuel 


as 


and the regeneration of heat by means of piles of 


bricks alternately passed over by the waste gases 
and by the entering the furnace before 
their combustion. Each of these principles is an 
important invention in itself, and capable of a 
useful application in practice without the other; 
still the advantages of of both 
principles as now existing in the Siemens furnace have 
given to the whole its great value and excellent 
We described the furnace, with all 


gases 


the combination 


economic results. 


its accessaries, on page 110 of the second volume of 


Enctneertns. We will, therefore, at present confine 
ourselves to a short description of its mode of action. 
The gaseous fuel is produced in a special chamber, 
called the “gas producer,” or “ generator.” ‘The latter 
name, however, is objectionable, on account of its 
similarity with the name “ regenerator” given to the 
other vital part of the furnace, the two names having 
no correspondence of meaning. ‘The gas producer is a 
brick chamber about 6 ft. wide by 12 ft. long, with 
front wall inclined at an angle of 45° to 60°, according 
to the nature of the fuel used. ‘The inclined plane is 
solid about halfway down, and below this it is con- 
structed as a grate with horizontal bars. The open- 
ings for introducing the coal into the gas-producer are 
on the top or roof of this chamber, and the air which 
enters through the grate effects the combustion of the 
coal at the lowest points of the chamber. ‘The pro- 
ducts of this combustion rise, and are decomposed by 
the superposed strata; they are, moreover, mixed with 
a quantity of steam which is drawn in through the 
grate from a constant supply of water maintained 
underneath the latter. The steam in contact with the 
incandescent coal also decomposes and produces hydro- 
gen and carbonic oxide gas, which are mixed with the 
gases produced by the coal direct. The whole volume 
of these gases is then conducted to the furnace itself 
by means of wrought-iron pipes. The gases enter one 
of the regenerators. The regenerators are chambers 
packed with fire-bricks, which are built up in walls 
with interstices and air spaces between them, allowing 
of a free passage of gas round cacli single brick. Each 
regenerator consists of two adjoining chambers of this 
kind, with air-passages parallel to each other, one 
passage destined for the gaseous fuel, and the other 
for the supply of atmospheric air required for combus- 
tion. Each turnace has two such regenerators, and a 
set of valves is provided in the main passages, or flues, 
which permit of directing the gases from the producer 
to the bottom of either of the two regenerators. The 
gases, after passing one regenerator, arrive at the fur- 
nace, where they are mixed with the air drawn in at 
the same time, and produce a flame of great heat and 
intensity within the body of the furnace itself. They 
then pass, after combustion, into the second regene- 
rator, which forms a set of down flues for the waste 
gases, and ultimately leads them off into a common 
chimney. On their way from the furnace to the 
chimney, the heated products of combustion raise the 
temperature of the fire-bricks over which they pass to 
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a very high degree, and the gases are cooled more and 
more the further they proceed through the regenerator. 
After a certain time, the fire-bricks close to the furnace 
obtain a temperature almost equal to that of the 
furnace itself, and a gradually diminishing temperature 
is arrived at in the bricks of the regenerator propor- 
tionate to their distance from the furnace. At this 
moment the attendant, by reversing the different valves 
of the furnace, opens this heated regenerator for the 
entrance of the gaseous fuel and atmospheric air, at 
the same time connecting the other regenerator with 
the chimney for taking off the products of combustion. 
The entire current of gases through the furnace is thus 
reversed, ‘The cold air from the atmosphere, and the 
comparatively cold gases from the producer, in passing 
over bricks of gradually increasing temperature as they 
approach the furnace, become iutensely heated, and 
when they are mixed in the furnace itself, enter into 
combustion under the most favourable circumstances 
for the production of an intense heat. The principle 
of this so-called regeneration of heat, therefore, con- 
sists in storing up the waste heat in one set of fire- 
bricks, and afterwards making use of that heat for 
elevating the temperature of the fresh gases introduced 
for combustion. The action of these regenerators is so 
perfect that, with a temperature of somewhat about 
4000° in the furnace, there is no more than about 
300° to be felt at the base of the chimney, the escaping 
gases having a temperature no greater than is absolutely 
required for maintaining the draft. The supply of air 
from the atmosphere, as required for combustion, is 
entirely due to the draught of the chimney, but the 
supply of combustible gases is made independent of 
it on account of the inconvenience and danger which 
would arise from a gas pressure below that of the 
atmosphere in the gas mains or pipes. ‘The conse- 
quence of such an under-pressure or partial vacuum in 
the gas pipes would be the influx of air through all 
leaks and fissures in the joints of the gas pipes, and 
this would lead to a premature mixture of the air with 
all the combustible gases, with a waste of fuel, and, in 
some cases, would even cause dangerous explosions. 
It is, therefore, desirable to maintain in the gas pipes 
a pressure slightly exceeding that of the atmosphere. 
In the majority of cases this effect is produced by 
placing the gas producers ata considerably lower level 
than the furnace itself, the gases being at a tempera- 
ture of 300° to 400°, and consequently of less specific 
gravity than the outer atmosphere, are forced through 
the tubes by gravitation, and maintain a slight surplus 
of pressure, due to the difference of weight of the 
column of heated gases and of an atmospheric column 
of equal height. Wherever the placing of the gas 
producers at a lower level is impracticable, Mr. 
Siemens obtains the same result by sending the gases 
up a vertical pipe toa height of some 20 ft. or 30 ft., 
and then through a horizontal pipe of considerable 
length for allowing the gases to cool in their passage, 
and from which they descend again through another 
vertical pipe. The gases in the down flue are colder 
than those in the upeast, and they therefore give the 
requisite difference of weight in the gaseous columns 
necessary for that purpose. Mr. Siemens has carried 
out this arrangement at his Model Steel Works, in 
Birmingham, and it works very successfully. In 
Sweden, M. Lundin has recently proposed and even 
patented an arrangement for cooling the gases in the 
flues of the Siemens furnace by means of a spray of 
cold water injected among them. M. Lundin, by 
these means, at the same time effects a purification of 
the gases from solid matter carried along mechanically, 
and from certain gaseous combinations which are ab- 
sorbed by water. These latter gases in some in- 
stances are sulphurous acid, and other noxious sub- 
stances, and the purification therefore may, in some 
instances, and with certain kinds of fuel, become of 
great value to those who use the Siemens furnace. 
It is doubtful, however, whether M. Lundin’s im- 
provements can substantiate a valid patent, since Mr. 
Siemens has, in some of his specifications, described the 
cooling of his fuel gases by water, although, perhaps, 
not with the intention of washing and purifying these 
gases from mechanical and chemical admixtures. 

This is the present state of this beautiful and im- 
portant invention. It has supplied us with the power 
of maintaining an exactly regulated temperature in a 
furnace of any required size and shape; it has made 
us practically independent of the quality and nature of 
the fuel used for producing the required{heat from the 
most moderate up to the very highest temperature. 
It has reduced the expenditure for fuel to a very great 
extent, and it has given us one of the greatest desi- 
derata in so many metallurgical operations, viz., a clean 
furnace, free from ashes, dust, and dirt, and perfectly 





suitable for the working of the more refined and 
purified materials which modern industry has produced 
and is still constantly improving upon. We hive 
further to name as an important feature of the Siemens 
furnace, the possibility afforded by it of changing the 
nature of the flame at will, by altering the relative 
proportion of air and gas admitted through the flues. 
A surplus of oxygen in the mixture will produce an 
oxidising flame, and will give all the corresponding 
effects upon the materials exposed to its action. By 
tlie admiss!on of a surplus of gas, on the contrary, the 
flame can be made of a reductive character, and used 
accordingly for deoxidation. In metallurgy, and par- 
ticularly in the treatment of iron and steel, this is of 
the utmost importance. There are already several 
new modes of manufacturing steel direct from the 
pig iron, patented and practically carried out in France 
and in Germany, wherein the Siemens furnace is made 
use of as an indispensable condition for their success. 
The Exhibition contains a collection of samples of 
very fine steel made by M. Berard’s process. ‘This 
is called “ Acier & gaz,” and is made in a Sie- 
mens furnace direct from pig iron. M. Berard 
constructs a Siemens furnace with the bottom 
formed into two separate parts, each hollowed out 
like a dish, and with a bridge between them 
upon which the pigs introduced into the furnace 
receive a preliminary heating. The flame is main- 
tained with a surplus of oxygen, and a quantity of pig 
iron is melted in one of the chambers or dishes. The 
oxidising action of the flame decarburises and refines 
the pig iron, and, after a certain time, a second quantity 
of pigs is thrown into the second dish and melted 
there. ‘The frame is now reversed in its direction; 
the oxidising flame is made to enter at the side where 
the fresh pig iron is placed. In passing over this, and 
oxidising the carbon, silicon, and other impurities in 
the iron, the flame loses its surplus oxygen, and be- 
comes of a neutral or, at least, only slightly oxidising 
character. It this state it passes over the other bath 
of molten iron, now partly refined, and it continues to 
actupon the impurities without attacking the iron itself. 
At a certain moment this portion of iron is completely 
converted into steel, and that part of the furnace is 
then tapped so as to make room for a fresh charge of 
pigs in that place. After that, the current of gases is 
again reversed, the second bath now entering into 
the position previously taken by the first, and so the 
process is carried on continuously with two portions 
of iron, one freshly introduced and acted upon by 
the oxidising flame, the other partly converted into 
steel and exposed to the neutral flame passing away 
from the first. |_M. Berard states, that by protracting 
his process, and by adding speigeleisen he can remove 
sulphur and phosphorus from the iron, and make steel 
from inferior pigs. Such statements, however, have 
been so frequently made by inventors, without having 
been borne out by facts in actual practice, that we 
must be cautious in accepting them. 

Messrs. Emile and Pierre Martin, of Sireuil, have 
also commenced steel-making in a Siemens furnace. 
They melt a quantity of pig iron, and introduce 
wrought-iron scrap, puddled steel, or other malleable 
iron into the mass while exposed to the oxidising in- 
fluence of the flame. The have produced steel of ex- 
cellent quality by this method, and are now about to in- 
troduce their process into several steel works in France. 
The great advantage obtained by them, and one which 
has not yet been arrived at by the Bessemer process, 
is the conversion of old iron rails and similar 
articles into steel. That this is a great desideratum 
—particularly at this present moment of transition 
of the permanent way from iron into steel—is well 
known, and attempts have been made by Mr. Besse- 
mer, Mr. Adamson, and several others, to effect the 
same thing inthe Bessemer converter. The first trials, 
although they proved the possibility of converting old 
iron rails into steel in that manner, gave an unsatis- 
factory commercial result. It was found that the rails 
required to be heated to a white heat before being in- 
troduced into the converter, that no more than one- 
third of such rails could be added to the proportion of 
two-thirds of very graphitie pig iron, and, with all 
this, that there was a greater waste in the converter, 
and more “seull” in the ladle, than with pig iron. 
Messrs. Martin, on the contrary, are able to use a 
proportion up to two-thirds of old rails to one-third 
of pig iron; they can manage the fusing very com- 
pletely, and without excesssive waste, and with a 
moderate consumption of fuel, advantages which are 
all due to the Siemens furnace which they employ. 
Mr. Siemens has himself very recently patented an 
application of his furnace to the manufacture of iron 
and steel direct from the ore, and he has exhibited a 
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model of such a furnace in Paris, to which is added a 
small piece of steel produced in that manner direct 
from the iron. ore. The furnace is constructed 
somewhat similar in form to the Rachette furnace, 
viz., with two parallel sides sloping downwards so 
as to form a kind of trough between them. The 
ore is charged at both sides on the top of the 
furnace, and slides down’ the inclined planes of 
the two sloping sides. At the bottom of the furnace 
the gases from the producer and the necessary supply 
of air are admitted, and produce an intense flame, the 
products of combustion rising upwards through the 
masses of ore, whichare acted upon in a similar manner 
to that in the blast furnace. With very pure man- 
ganesic ores it is possible to manage the process so 
as to decarburise the newly produced iron immediately 
after it is made, or rather the heat can be made 
sufficient for melting a metal which contains less 
carbon than common east iron as made in the blast 
furnace, and at a lower temperature. This metal is 
natural steel, or “raw ” steel, and, made from ores of 
sufficient purity, may have all the qualities of the best 
cast steel. The specimen exhibited by Mr. Siemens, 
and made, we understand, at. his Model Steel Works 
in Birmingham, where the first experiments with this 
new process have been carried out is of very fair 
quality as far as can be judged from its general ap- 
pearance and fracture. We have been informed that 
Mr. Siemens is now erecting a similar furnace at 
Barrow-in-Furness, intending to make steel from 
hematite ore direct, at the Barrow Steel Works. 
Mr. Siemens’s new process, if successful and 
economical, would do away with blast furnaces, and 
all other processes for making and refining iron now 
in use, but it is too little advanced at this moment to 
allow of a judgment of the probability of its practical 
success, to say nothing dhout relative economies. 
Its practicability remains to be established ; but if we 
consider how much the same inventors have already 
established, how difficult it was to believe in the 
success of the Siemens furnace itself when first 
brought out, and how completely they have succeeded 
in this respect, we may be justified in entertaining 
some hope that this new invention will ultimately 
prove equally successful, although at present it may 
appear very revolutionary and contrary to adopted 
notions. 


FOREIGN RAILWAY CARRIAGES. 

It is, we think, a matter for regret that our manu- 
facturers of railway carriages and wagons should be 
entirely unrepresented at the Paris Exhibition. The 
French, German, and other Continental makers have 
sent a number of specimens of various classes of 
rolling stock; but these, although in many cases 
embodying constructive details well worthy of imita- 
tion, would, in but few instarices, compare favourably 
as regards strength and excellence of workmanship 
with the productions of our best English firms. The 
leading characteristics of the Continental passenger- 
carriages are their lightness and the ‘comfort with 
which the inferior classes aré fitted up; and on both 
these points we intend to say a few words here, leaving 
for another article a description of the examples in the 
Paris Exhibition. 

First, as to the lightness or limited amount of dead 
weight of the Continental carriages. This appears to 
us to be due to three causes : first, to the free use of 
iron in their construction; second, to the practice 
which prevails of making the bodies and underframes 
mutually support and stiffen each other, instead of 
treating them, toa great extent, as separate structures ; 
and, third, to the faet that the carriages are generally 
of considerably less height than those which are now 
being brought into use on most English lines. In 
England the use of iron as a material for railway-car- 
riage frames dates back to about the year 1842, 
when Mr. Brunel constructed some carriages with 
iron underframes, body-frames; and panels for the 
Great Western line. ‘These carriages, however, were 
not a success, the parts soon becoming loose and 
rickety; but in others, subsequently constructed, 
these defects were, to a considerable extent, overcome, 
and a number of iron carriages, principally third-class, 
have been for some years; and are now, running on the 
Great Western Railway. Except in the case of the 
examples just mentioned, however, and in that of iron- 
framed goods-wagons, tle use of iron as a material for 
railway vehicles has in this country been generally 
confined to the underframes only. Of carriages with 
iron underframes, a considerable number have at one 
time and another been built in England ; some, as, for 
instance, those made by Mr. John V. Gooch for the 
Eastern Counties—now the Great Eastern—line, being 





for use in this country, and some being for exportation 
to India and elsewhere. In almost all cases these 
frames have been found to stand well, and to cost but 
little to keep in repair; but in many instances they 
have been made too heavy, and have been put toge- 
ther in a more expensive manner than there was any 
oceasion for. It has thus happened that the use of 
iron underframes for railway carriages has never 
become general in England, whilst on the Continent, 
where care has been taken to make them as light and 
of as simple a construction as possible, they have been 
largely introduced, a fact of which the carriages ex- 
hibited at Paris give ample evidence. There are, of 
course, objections which can be raised to the employ- 
ment of iron as a material for carriage underframes, as 
there can be to any system of construction; but, on 
the whole, we think that the balance of evidence is in 
their favour, and as we have considered these objec- 
tions in a former article (vide ENGINEERING, Vol. ii., 
page 116), we shall not say more about them here. 

As regards the French—or, perhaps, we should 
rather say the Continental—system of forming the 
body and underframe as a combined structure, there 
is something to be said both for and against it. On 
the one hand, it renders it possible to construct a 
lighter vehicle than if the body and underframe were 
independent structures, and, on the other hand, we 
consider that it causes the shocks occasioned by the 
action of the buffers, &c., to be more felt by the pas- 
sengers, and that it tends to make the body of the 
carriage become rickety sooner than it otherwise 
would do. According to the system of construction 
usually followed in this country, the underframe is 
sufficiently stiffened by diagonals, &c., to enable it to 
resist all strains caused by the action of the buffers and 
drawhbars, and is made with sufficient vertical stiffness 
to be capable of distributing the load of the carriage 
on the springs. The body, on the other hand, has a 
framing sufficiently strong to afford a firm support for 
the seats, &c., and at the same time to form some 
protection for the enclosed passengers in cases of acci- 
dent. When the body is bolted down to the under- 
frame, it certainly assists in stiffening the latter to 
some small extent ; but it is in but very few instances 
that the holding-down bolts are sufliciently numerous 
to render the support so afforded considerable, whilst 
in many cases india-rubber springs are now inter- 
posed between the underframe and body, and these 
fatter consequently become entirely independent struc- 
tures. In some instances these india-rubber “ cushion” 
springs are also employed on Continental carriages, in 
which cases the underframes have, of course, to be 
stiffened diagonally; but in a great number of car- 
riages the underframes have no diagonals whatever, 
the frame being prevented from becoming distorted 
only by the flooring of the body being firmly bolted to 
it. For some second-class or branch lines, Jaid with 
a light permanent way, it may be a good plan to build 
carriages inthis way; but for regular main-line traffic, 
we doubt whether the saving in tractive force caused 
by the diminished dead weight of a train so con- 
structed would not be more than counterbalanced by 
the diminished durability of the carriages themselves. 

Much has been said at one time and another about 
the superior passenger accommodation afforded on 
Continental lines; and there can be no doubt that 
many of the second and third carriages constructed 
for different, Coutinental railways are fitted up with 
far greater comfort than any of similar class in use 
here. In the ease of the second class, especially, the 
addition of cushions, hat-nets, blinds, &c., makes them 
equal in comfort to many first-class in use here, and 
even superior to some. ‘he third-class carriages, 
also, are in many instances provided with blinds, and 
the seats are formed to an easy curve, much resembling 
that of the new seats introduced into many of our 
parks during the last few years, instead of being the un- 
comfortable rectangular structures with which third- 
class passengers have usually to content themselves 
here. in fact, many of the second and third class carri- 
ages now exhibited at Paris may be considered, as 
far as fittings are concerned, excellent examples of 
what such carriages should be, and we trust that some 
of our railways engineers may follow the hints which 
they are sure to gain by an inspection of them. Whilst 
saying this, however, we should not forget to state 
that some of our railway companies—and notably 
the South-Eastern—do now provide comfortable carri- 
ages of the inferior classes; but at the same time the 
practice is, we are sorry to say, far from being universal. 

In the case of the first-class railway carriages, we 
cannot thiuk that those used on the Continent surpass 
those employed on our English main lines; wal al- 
though many of the first-class carriages in the Ex- 
hibition are very elaborately trimmed, and cushioned, 








and decorated, we cannot help thinking that in the 
great, matter of comfort they are, if anything, inferior 
to the new carriages now in use on the South-Eastern, 
the London, Chatham, and Dover, and several other of 
our chief lines in this country. “The principal fault of 
the best French carriages, as far as comfort goes, is a 
want of height—a fault which was until the last few 
years common also to the best English carriages, but 
which has been gradually disappearing here since the 
introduction of the lofty carriages on the Metropolitan 
Railway. In the above remarks, we have several times 
alluded to the carriages in the Paris Exhibition, some 
of which carriages we have described in another article 
in the present number; but in examining these 
carriages it must be remembered that they are by no 
means to be in all cases accepted as specimens of 
the carriages in general use on the Continent, any 
more than it would be fair to consider the carriages on 
the metropolitan trains of the South-Eastern and 
London, Chatham, and Dover companies to. be types 
of the carriages regularly employed here. We have 
ourselves seen many of first, second, ‘and third class 
carriages on leading French lines quite as deficient 
in comfort as any of corresponding class running in 
this country, not even excepting some of the wretched 
so-called “ first-class’ vehicles which the London, 
srighton, and South Coast Company seem to preserve 
for their Crystal Palace traffic; and many weary 
travellers over the Northern Railway of France from 
Calais to Paris.will, during the present season, have 
to lament the general want of comfort of, at all events 
some French rolling stock. 





H.M.S. PENELOPE. 

Tue Penelope frigate, of 3000 tons burthen, built of iron and 
steel, and iron-cased, was launched at Pembroke dock on Tues- 
day, the 18th instant. She is the first iron ship built in that 
yard, and the first iron ironclad which has been launched from 
any of H.M.’s yards. 

The most remarkable feature in the ship is her draught of water, 
which will be, when she is fully equipped for sea, 16 ft. 3 in. 
When we state that she has a battery of eight 9-ton guns, pro- 
tected by 6-in. armour, that she has engines to be worked up to 
3600 horse power, that she is full rigged, and equipped with a 
complement of 350 men for an admiral’s flag-ship, that she is, 
like the Bellerophon , a double ship, one within the other, and, 
finally, that she has a powerful ram, it will be seen that it can 
have been no easy matter to fulfil all these conditions on a draught 
of water no greater than that of a wooden steam-sloop. 

The limited draught of water, which has been a ruling con- 
sideration throughout, has made it necessary to use two screws 
instead of one, as there was no other way of absorbing the large 
power of the engines and giving the required speed of 12 knots. 
The ship has, therefore, two sterns below the water, and two 
rudders, worked by one tiller. She has embrasured ports at 
each corner of the centre battery for firing the 9-ton guns ahead 
and astern, She is formed with a light head over the ram, and 
has an elliptical stern with quarter galleries. 


Tur New Version or Contract Law.—TIf the principle 
upon which Mr. Scott Russell’s case has been apparently decided 
by the Institution of Civil Engineers were to be sustained, con- 
tractors of every sort would find themselves in a totally new posi- 
tion. Dealing with principals on both sides, receiving money from 
one, and paying money to another, they would be required to im- 
mediately pay over every sum as received (less a commission, 
or allowance representing their own profit) directly to the parties 
for whose goods or whose labour, although already obtained by 
the contractor on his own credit, he had been paid. Although 
many contractors have capital of their own with which they 
are uble to engage in large undertakings, giving credit to others, 
or upon speculation, a very large number are but intermediates 
between the seller and the purchaser, and are compelled to 
secure their own payments, wholly or in part, before they can 
pay others. It is, of course, the duty of every man in busi- 
ness to tuke care that his receipts, together with his fixed 
capital, are always snfficient to cover his liabilities, unless, of 
course, in cases of exceptional credit where his capital is loaned 
him by others with reference to a more or less distant future 
success in his business; but the principle that a contractor, re- 
ceiving payments absolutely upon his own account, is bound to 
make strictly coincident payments to his sub-contractors, to 
whom he may be owing money, is, nevertheless, a new one, and 
it is newer still to find the omission to make such coincident 
payments charged upon individuals in a public newspaper as a 
misappropriation of money, specifically held in trust for a certain 
purpose. Men of business and contractors everywhere will 
reflect well upon this case and draw their own conclusions. 

Tue Iste or Man.—The Manx Legislature has been dis- 
cussing plans for a breakwater and harbour improvements in 
Douglas Bay, prepared by Mr. J. Coode. The proposed works 
will enclose an area of forty-two acres, and the breakwater will 
be constructed as follows: a rubble base to the height of about 
15 ft. below low water; above that massive concrete blocks to 
be formed of Portland cement. Mr. Coode estimates that the 
time which the works will occupy will be seven years. He cal- 
culates the cost of construction at 179,055/. (or at 154,306/. if 
the breakwater is shortened), of which the central breakwater, 
which will be 1200 ft. in length, will absorb 129,2802. 

Tux Durptex Hammer.—Mr. Bramwell and Mr. Owen 
patented, in 1861, a duplex hammer, in which, as in Mr, Rams- 
bottom’s, the two tups struck horizontally against the bloom, 
ingot, or forging. ‘The details differed in some respects from 
those of the 30-ton hammer lately started at Crewe. 
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WOOD-WORKING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. PERIN, ENGINEER, PARIS. 
(For Description, see opposite Page.) 























r . ‘\\ Mr _ AY Ws, 
a Ww 
Oa ie - 


| \ au. ae ! ‘a 
— 











June 21, 1867.] 


ENGINEERING. 


649 








SCHMALTZ’S PORTABLE ENGINE BOILER, AT THE PARIS EXHIBITION. 
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Tuis engine, already noticed by us in our account ot the 
objects exhibited in the Prussian department, has a horizontal 
cylinder affixed to the side of a square cast-iron frame, on which 
a vertical boiler is set. This boiler is shown in Figs. 1 and 2. 
‘There is an outside and inside cylindrical firebox, and the inside 
firebox is crossed by seven rows of horizontal pipes containing 
water. The smoke on reaching the top of the inside firebox is 
returned through eight vertical pipes into an annular chamber 
surrounding the furnace, and from which chamber the chimney 
springs. ‘The furnace, we may add, is formed of fire-brick, the 
harrel of the boiler terminating at the flange, xz, by which it is 
bolted to the square cast-iron frame on which it is set. This 
engine and boiler constitute a very good example of this species 
of engine. ‘The workmanship is of good quality—a distinction 
also enjoyed by the wood-working and other toois exhibited by 
the same makers. 


BessEMeR Rats in France.—The Paris, Lyons, and Medi- 
terranean Railway Company has given out an order for 20.000 
tons of Bessemer steel rails at 12/. 12s. per ton, taken at the 
works. A month since the Western of France Railway Com- 
pany ordered 2000 tons of rails from the Imphy St. Seurin 
Company at 14/. 8s. per ton, delivered at Batignolles. At the 
same date, the Northern of France Railway Company ordered 
3000 tons from the same company at the same price, delivered 
at La Chapelle. The French railway companies are thus show- 
ing a marked tendency to substitute Bessemer steel rails for 
those now in use. 


Frencu RottepD Iron.—Mr, Mallet lately made the dis- 
covery, and duly announced it in his entertaining letters toa 
contemporary, that the Bessemer steel bridge of the Quai 
d’Orsay, bordering the Champ de Mars, in Paris, had sunk 3 in. 
at the crown! ‘There was not the least excuse, unless it were a 
well-known optical delusion, for this report. The same 
authority has now discovered that the French beat us entirely 
in large girder rolling! The Butterley Company’s 3 ft. rolled 
beam, exhibited in 1862, was made of two T irons welded 
together into a single I section, and the mode of manufacture 
was publicly and fully described at the time. The Chatillon and 
Commentry Company now exhibit at Paris a short length 
of a 3ft. 7hin. beam rolled solid, and great credit is given 
for the fact that so large a section, with flanges 12 in. wide, was 
rolled from one pile. But the web of this beain is nearly 
14 in. thick, whereas that of the Butterley beam was but 4 in. 
There would be little difficulty in rolling a deep solid beam at 
any works, if the web were to be left of the excessive thickness of 
1} in., equal to two § in. plates in a box-girder. The French 
girder, too, is curved to a radius of 165 ft., but whether pur- 
posely so curved, or whether it came out of the rolls thus curved 
and could not be straightened, Mr. Mallet does not inform us. 
Many of the French rolled beams are wretched specimens of 
rolling. In some cases the grooves of the bottom roll were not 
filled by the iron, and abeam 16in. deep has one half of each 
flange }in, narrower than the other half, what was apparently 
intended for a 7 in. flange, being but 6} in. wide, and projecting 
2 in. more on one side than on the other. In the case of other 
beams, a fin has been rolled on the edge of one flange, owing to 
the iron being caught betweenj the collar of the bottom roll 
and the shoulder of the upper roll at the point where the flange 
is formed on the upper side of the beam in passing through. 
This fin has not even been cut off. Many of the French rolled 
beams are of rough unfinished appearance, such as our mill- 
masters would cut up for scrap. And yet we are beaten, we 
are told, by the French! Ithas become the fashion, this year, 
to confess that the French beat us as mechanical engineers, but 
we have tried in vain to find proof of the fact. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

An Important Miner's Case: Wilson v. Merry and Cunning- 
hame.—In the spring of last year a miner, named Wilson, died 
from the effects of an explosion of fire-damp in the Haughhead 
Colliery, the property of Messrs. Merry and Cunninghame, the 
great coal and iron masters, As it was believed that Wilson was 
killed from no fault of his own, but from faulty ventilation, his 
mother sued for damages in the Court of Session, and a jury 
gave a verdict for the pursuer, with 100/.damages. Exceptions 
were taken by the defenders against the judge’s charge, and a 
new trial was granted as applied for. The case was heard again 
at the last Coristmas sittings of the court; the trial lasted four 
days, and another jury found for the pursuer, and awarded the 
saine amount of damages. The defenders’ law-agents tendered 
a bill of exceptions, alleging that the verdict was contrary to 
evidence, and applied for a new trial, which was granted, after 
the question was debated for three days before the court. A 
decision has just been given, sustaining the exceptions, finding 
that the manager of the colliery, Neish, was a fellow-workman 
with Wilson, and that the defenders are not liable for his fault. 
The Lord President, and Lords Curriehill, Deas, and Ardmillan, 
were the judges. It seems from the decisions given by the 
judges that absolute immunity is now given to every master 
who does not himself carry on his work, but delegates it toa 
manager ; and that where there is a manager the master is free, 
however great the fault which led to the injury, and such a 
decision particularly deprives an injured workman of redress. 
These are *‘ hard lines” for workmen who risk their lives in 
dangerous coal-pits. The decision of the Court of Session in 
this case is one of the most important ever pronounced in this 
country between master and servant, and it ‘has raised a very 
great amount of excitement in Glasgow and the surrounding 
mining districts, which is getting vent in speeches, newspaper 
editorials, and correspondence. There seems to be every pro- 
bability that the case must be carried to the highest tribunal in 
the land, the House of Lords, for it ‘cannot ‘rest where it is; 
and such a state of the law, as now interpreted, certainly calls 
for alteration. When thecase gets to the House of Lords, the 
late Lord President of the Court of Session, now Lord Colonsay, 
will doubtless have something valuable to say on it. 

Another case, not unlike that just referred to, has recently 
been decided by Mr. Sheriff Bell, the new Lanarkshire county 
judge, owing to the death of Sheriff Sir Archibald Alison. 
The decision in this case goes in favour of the workmen or 
their executors, and damages are granted ; but possibly it may 
be appealed to the Court otf Session. 

The Inventor of Steam Navigation—As there prevails .a 
great deal of doubt regarding the person who should properly 
be credited with this invention, it is not undesirable to let 
readers of ENGINEERING in ull parts of the world know how 
the matter really stands. One or two facts have just come 
under our notice which bear on it. Patrick Miller, of Dalswin- 
ton, in Ayrshire, was not the inventor, although many persons 
regard him as such; but he was closely related to the inventor, 
inasmuch as the trial of the first steamer in the world was made 
on Dalswinton Loch, and that by Mr. James ‘TayLor, who, at 
the time, was tutor in Mr. Miller’s family. This was before the 
experiments were made on the Forth and Clyde Canal by Mr. 
Taylor, and at which Henry Bell, afterwards the builder of the 
first Clyde steamer, the Comet, and Fulton, the American, 
were both present. ‘Mr. Taylor’s widow and family resided ‘for 
a loug time in Newington, Edinburgh, after his decease, and 
received a Government pension of 50/.. per annum, as some ac- 
knowledgment of his claim to be regarded as the inventor of 
steam navigation. The invention made by Mr. Taylor does not 
in the least detract from the greatness of the merit attaching to 
Henry Bell and Robért Fulton as the’ persons’ who first practi- 





cally applied steam to river navigation respectively on the 
Clyde and Hudson. 

Shipping and Shipbuilding Items.—The Pacific Steam Navi- 
gation Company’s new paddle-steamer, Quito, of 871 tons and 
200 horse power, built and engined by Messrs. Randolph, Elder, 
and Company, has this week had an experimental trip, which 
proved highly satisfactory. The Quito is one of some ten or a 
dozen steamers built for the same company during the last 
four years by Messrs. Randolph, Elder, and Company. 

The Normandy, screw-steamer, which was launched on 2od 
May, and built by the same firm for the Leith and Baltic trade, 
to the order of toon D. McGregor and Co., Leith, has just 
got into harness. She left Glasgow at 1 a.m. on the 9th 
current, and arrived in Herculanzeum Docks, Liverpool, in 
twenty-eight hours, the total time she was under steam being- 
thirty-four hours. Her average speed was about 8 knots an 
hour, and the consumption of fuel, including the coaling of the 
bars, was only 5tons 2 cwt. She is provided with surface- 
condensing engines, one high-pressure cylinder of 20 in. diameter 
and a low-pressure of 36 in, diameter, and the stroke 1 ft. 9 in, 
The length is 180 ft., breadth 26 ft., depth (moulded) 18 ft. 7 in. 
and tonnage 591 B.M. The Normandy left Liverpool for St. 
Petersburg on the 12th June. 

In the course of last week the new Liverpool and Belfast 
steamer, Galvanic, went over tv Gareloch to have her compasses 
adjusted. She afterwards ran tha measured mile, and attained 
a speed of twelve knots an hour. Her machinery, which was 
provided by the Greenock Foundry Company, worked without 
causing the stedmer to vibrate, a point of some importance to 
such persons as are troubled with the mal de mer. 

According to Gore’s Advertiser, the North German Lloyd’s 
Company are having three steamers built in Scotland for the 
Atlantic traffic. One of these, to be called the Rhine, is to run 
between Bremen, Cowes, and New York, and is to be the fastest 
Atlantic steamer afloat. The other two are to run between 
Bremen and Baitimore. 

An aged brig, the Thalestris, of 165 tons, which belonged to 
H. M. Patten, Ksq., and was built in Greenock by Messrs. Steele, 
in 1824, has just been struck off the Greenock Custom-house 
register, the vessel having foundered, with all hands on board, 
on a voyage from Porto Rico to Greenock, last year. This was 
the oldest vessel belonging to Greenock, with the exception of 
one that is still engaged on the Clyde in coasting traffic. Cer- 
tainly times have changed since she was built. 

Messrs. Caird and Company, of Greenock, have contracted to 
build a paddle steamer of 600 tons for the Trinity House Light- 
house Commissioners, to be employed in connexion with their 
lighthouses. 

As to yachts, we may mention that the fine new cutter yacht 
Oimara, of 166 tons, left Gareloch on Saturday last on a cruise; 
and that the famous yacht builder at Fairlie, Mr. Fyfe, is about 
to launch two 15 ton cutters for H. Gore Booth, Esq., and 
Sheriff Tennent, Greenock, and one of 44 tous for a West High- 
land gentleman. : 

Waterworks for Thornhill.—After having been under con- 
sideration for several years, arrangements are in progress for 
bringing in a supply of water for this Dumfriesshire town. The 
works have been surveyed by Mr. James Leslie, C.E., Edin- 
burgh, and are promoted by the Duke of Buccleuch. The 
water will be taken from the springs at Hawgills. 

Edinburgh Waterworks.—The annual meeting of the Edin- 
burgh Water Company was held on Monday last. From the 
annual report then submitted, it would seem that the supply of 
water during the year 1866-7 was at the rate of 760.41 cubic 
feet per minute, which is something like 33.74 gallons daily per 
head on a population reckoned at 200,000; and during the same 
time the outlay on new works has been upwards of 16,200/. 
Hitherto the water has been obtained chiefly from local springs 
and from the Pentland Hills, so well known as the southern 
background of the “* Modern Athens ;” but, as the population is 
extending so rapidly, an additional supply is being brought from 
Crosswood Burn, and the engineer, Mr. Leslie, has been on the 
look-out for another source of supply. It is probable that the 
sources and tributaries of the burns rising in the Moortoot Hills 
will be tixed upon for it, although there is no intention of asking 
parli tary powers i diately. ‘The chairman expects that 
by the year 1872 the Queen may be asked to open the new addi- 
tional works of the Edinburgh Water Company. Certainly the 
shareholders in this company may be pleased with themselves in 
these dull times, as the dividend just declared is 64 per cent., 
and the directors have had their annual aliowance increased from 
3002. to 500/. ; 





WOOD-WORKING MACHINERY BY M. PERIN. 


On the opposite page are shown two modifications of M. Perin’s 
machines for morticing the naves of wooden carriage wheels. For 
smaller wheels, when the mortices can be left parallel, M. 
Perin constructs the machine No, 1, having a horizontal travers- 
ing drill, and a morticing chisel inva vertical position for squar- 
ing out the ends. ‘The movement of the chisel is adjustable by 
a shifting link, and the division, according to the number of 
spokes required for the wheel, is given by the notches worked into 
by the hand-lever, ). For larger wheels it is necessary to make 
the mortices bevilled at the ends, and M. Perin has therefore 
adopted another construction for his larger machines.’ This is 
represented in Fig. 2. The traversing drill and the morticing 
chisel are both placed horizontal and parallel to each other, the 
work being shifted from one to the other on the horizontal bed. 
The carriage which carries the work can be placed at any re- 
qnired angle to the line of the cut by means of the hand-wheel, 
a, with a worm spindle, which operates upon’the segment of a 
worm wheel, 4, and places the object operated upon to the 
required angle against the line of motion given to the tool. The 
two ends are made at two operations, the carriage being set in 
the opposite direction to the required angle for finishing the 
second bevilled end of the mortice. 











Tue ATLANTIC CABLE oF 1866.—Last year’s cable has 
been lifted and repaired, exactly where the electrical tests had 
fixed the fault, viz., 24 miles from Heart’s Content S:ation, 
Newfoundland. Both ines are again at work. 
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IRRIGATION WORKS IN INDIA. 


Ture has recently been printed, by order of the 
House of Commons, a parliamentary paper consisting 
of a “copy of despatches on the subject of irrigation 
“in India generally since the transfer of the Govern- 
“ment of India to her Majesty.” ‘These papers com- 
meuce with a despatch from the Government of India, 
dated in April 1864, wherein it is stated that that 
Government “adopts fully the conclusion that the 
“State should undertake directly all the irrigation 

works that it can practically manage, in preference 

to entrusting them to private companies. At the 
same time, it sees no insuperable objection to ad- 
mitting private companies to take up irrigation pro- 
jects under suitable stipulations ;” and it goes on to 
say: “ We fully assent to the doctrine that our surplus 
revenue should be the fund from which to supply the 
requirements of the country for public works ; but 
if this should prove insufficient, we should be dis- 
‘posed to consider favourably any practicable scheme 
‘that had for its object the provision of whatever 
‘funds were considered needful for the prosecution of 
irrigation works with proper vigour, by means of 
‘loans raised to supplement the ordinary revenue.” 

It will be a day of the greatest promise for the 
‘future well-being of India,” it is further added, 
‘when the Government shall take the firs‘ decisive 
‘ step towards the gradual but systematic introduction 
“of irrigation works into every district now liable to 
‘occasional seasons of drought, and shall thereby lay 
“the foundation for a new order of things, under 

which the sound and material progress of the com- 

munity will no longer be liable to be suddenly 
‘arrested and thrown back indefinitely, as is now the 
‘case, and as must ever continue to be the case so 

long as the country is left without the safeguard of a 
‘ sufficient supply of artificial irrigation to support the 
2 people and the cattle in a season of drought. 

All the conclusions here stated were approved by 
the Secretary of State, who intimated that he would 
be prepared to give favourable attention to the practi- 
cal steps that might be proposed to be adopted for 
giving them effect. Accordingly, in the following 
March, the Government of India submitted a 
comprehensive scheme, elaborated by Colonel Strachey, 
for undertaking the development of irrigation works 
through the agency of the Government in a systematic 
manner, wherein it was shown that an amount of from 
£0,000,0002. to 50,000,0007. sterling might be advan- 
tageously expended on such works. The home 
authorities, however, were not prepared to pledge 
themselves to such a wholesale expenditure, in the 
absence of some more definite data relative to the indi- 
vidual works which it was proposed should be under- 
taken; but whilst repeating his firm conviction of the 
advantages of irrigation works in India, and of his 
fixed determination to prosecute them as rapidly as 
possible, Sir C. Wood pointed out that he must be 
cuided as to the actual amount of works to be 
executed in future years by the circumstances of the 
time. 

Further explanations regarding the proposed scheme 
of loans were then furnished by Government, to which 
Lord Cranbourne, who had in the mean time succeeded 
to the post of Secretary of State for India, whilst fully 
concurring in the views expressed by his predecessor 
in office, remarked, “It is not necessary to consider 
“ the means of providing funds for projected works of 
“‘ this kind until propositions, with detailed plans and 
“ estimates, based on actual surveys, shall have been 
“ fully considered by you, and have been approved by 
“me:” and “ up to this time, however, no delay has 
“ occurred in regard to works of irrigation from the 
“ want of funds, and it would, therefore, be premature 
“to determine to what extent it may be necessary to 
* borrow in any future year.” ‘To this the Govern- 
ment of India rejoined, that so long as the policy ot 
the Government was unsettled, there could not but be 
delay for want of funds, owing to there being no prac- 
tical provision for supplying them. But now occurs 
the most remarkable feature in the whole of this pro- 
tracted correspondence. For two years and a half the 
Government of India had been endeavouring to obtain 
permission for the immediate raising of loans for irri- 
gation works ; but in their despatch of 7th December 
last, they say, ““ We now also hope during the next 
** two or three years to have designs and estimates for 
** irrigation works prepared, and arrangements matured 
“ to carry on a large expenditure.” The Secretary of 
State is, however, not to be outdone by his subordi- 
nates, and no sooner do they adopt the policy which 
had been carefully impressed upon them from England 
for nearly three years, than he expresses astonishment 
at any desire for further delay, and would appear by 





his despatch to be as anxious now for immediate 
expenditure as he was before afraid of commencing it. 


In this manner has the most vital question cqncern- 
ing the welfare and prosperity of India been played with, 
resulting, in the course of three whole years, in nothing 
more than a series of lengthy despatches and wordy 
minutes; and it is clear that little better progress 
could be hoped for at the expiration of another similar 
period, had not the Government of India at last de- 
termined to deal boldly with the subject on its own 
responsibility, and accordingly we find that the 
Finance Minister has, in his budget statement, pro- 
mised to raise a Joan of 2,000,000/. for expenditure 
on public works during the current year. Of course, 
the Secretary of State had the power to veto that or 
any other part of the budget, but, fortunately for 
India, he has not done so. Had the Government of 
[Iudia been a little more free to aet for itself in this 
matter, that country would, ere this, doubtless have 
been far ahead of its present state in respect of irri- 
gation works completed, and the extracts which we 
have above given show, too clearly, some of the evils 
that may arise from too close a system of central- 
ization. 

In conclusion, we may quote the following passage, 
relating to this subject, from Mr. Massey’s budget 
speech : 

“The progress of irrigation works has been hitherto 
‘retarded by various causes, some of which I took 
* occasion to notice in my financial statement last year. 
“One of them, the conflict of opinion as to the best 
“mode of planning those vast and costly works, has 
“been in a great measure removed by the able and 
“ comprehensive report of the committee on the Ganges 
“Canal, appointed by his Excellency the Viceroy in 
“the early part of last year; and the conclusions 
‘arrived at by the majority of the experienced en- 
* gineers who framed that report have been adopted 
‘by the Government of India, with the concurrence 
‘of the Secretary of State. Ifany doubt has hither- 

to existed as to the expediency of engaging in great 

and extensive schemes of irrigation, that doubt has 
been completely dispelled by the lamentable events 
‘of the last year. There can be no deliberation in 
* dealing with famine; and the issue foreed upon the 

Government has been, not whether it shall engage in 
‘speculations which may yield an uncertain profit, 

but whether whole districts of the country shall be 
‘exposed to a periodical depopulation for want of 

those preventive measures which human power can 
command. Irrigation in India is the great question 
of the day, as the repeal of the corn-laws and un- 
‘ restricted commerce were the great questions in Eng- 
* landin days goneby; but all that the repeal of the corn- 
* laws and {ree trade have done for the people of England, | 
and much more than all, will be done for the people of 

India by works which will fertilise their fields and 
‘ place their means of subsistence beyond the reach 

of accidents, which, indeed, are not so much acci- 

dents as events of ordinary ahd almost regular re-| 
‘currence. So far from irrigation schemes being un- | 
‘ remunerative, the reverse is the admitted fact, and | 
the Government have been blamed for the jealousy 
with which they have been supposed to exclude | 
private companies eager to enter upon a field of | 
‘such profitable enterprise. Making allowances for | 
the money which will be wasted, and for the mistakes | 
which will be made, in the construction of works of 
such magnitude, and of which our experience is im- | 
perfect, 1 do not calculate upon obtaining for many | 
* years to come much more than will cover the interest | 
* and sinking fund of the capital invested ; and I shall 
* be content to leave it to some unborn successor of | 
‘mine to congratulate the council upon being in a} 
condition to defray any considerable portion of the | 
Hace charge from the profits of reservoirs and | 
canals. 





But whether these works are to be pro- | 
fitable or unprofitable, we have resolved to under- | 
take them without delay, and on a scale as large as 

* our immediate resources in skill, labour, and mate- 
rials will permit. Money will not be wanting to| 

‘any amount that may be required, but a large and 

‘sustained expenditure for an extraordinary service 
such as this cannot be provided out of ordinary 
revenue. I say we can no longer be dependent on 

‘the resources from which irrigation works have 
hitherto been supplied. Our surplus years are 
few and far between; and our cash balances are 
not more than sufficient for the ordinary demands 
of the public service. We have resolved, there- 
fore, with the hearty approval of the Secretary of 
‘ State, who has enjoined the Government to spare 

“no means for the furtherance of this great object, to 

make especial provision for this branch of public 

“works, From henceforth, therefore, the estimate 





« 


* for irrigation works will be removed from current 
* account to debt ; in other words, the annual charge 
“ for the construction of canals, reservoirs, and other 
“* works of this class will be provided for by loans, and 
“ interest on these loans» Only* wilkwbe—charged to the 
* expenditure of an as The amount which will be 
“required during the ensuing “year for distribution 
*'to the local ‘governments on account of irrigation 
“ works does mit exceed 700,3037: E wish it were 
“ double or treble that amount, but hasty preparations 
“for large expenditure on such projects would be ill- 
“made. In addition to this sum, an outlay may be 
“ required for the commencement of the great works 
“ for utilizing the waters of the Seane. This project, 
“ for which the plans and estimateS'have long since 
“been completed, has been delayed by negotiations 
“‘ with the East India Irrigation Company, who under- 
“ took the work, but who pressed for the concession 
of a still more extensive schemé.' It is doubtful 
if the company in the present state of the money 
“market will be able to fulfil their’ contract; but in 

case they should fail, the Government are ready and 
‘ willing to proceed with the work.” 


« 
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RAILWAY CARRIAGES. AND WAGONS 
AT THE PARIS EXHIBITION.—No. I. 

We have, in another article in the present number, 
pointed out some of the leading differences which exist 
between the general constructive details of English and 
Continental railway ‘rolling stock ; and in the present 
notice we propose to confine ourselves to a description 
of the various Continental carriages and wagons now 
exhibited at Paris, the English makers being, as we 
have stated in the article to which we have just alluded, 
entirely unrepresented in the Exhibition. The French 
carriages and wagous are variously distributed. Some 
are in the machinery gallery of the main building, 
some are in a special annexe in the park, and some are 
in an open or uncovered annexe adjoining that last 
mentioned. We will commence with those in the 
open annexe. Messrs. Gargan and Co., of 7, Rue 
Curial, Paris, show a wagon constructed on MM. Bour- 
nique and Vidard’s system, and intended for the con- 
veyance of heavy loads. This wagon has an upper 
frame, which is connected by bogie-pins with a pair 
of under or bogie frames, the pins being situated directly 
over the two axles on which the wagon is car- 
tied. The bogie frames are connected by a central 
hinged joint, which allows of lateral, but not vertical, 
motion; and also by sliding buffers, these consisting 
of plungers on one bogie frame fitting loosely into 
sockets placed on the other. ‘The frames are of wood, 
and the total weight of the wagon is 6600 kilogrammes, 
or about 6} tons, whilst the load it is intended to 
earry is 16,000 kilogrammes, or about 153 tons. It 
is stated that the wagon has been running for six 
months (from September, 1866, to March, 1867) be- 
tween Paris and Havre, with loads averaging 13,450 
kilogrammes, or about 13} tons, and that it has been 
tried round curves of 228 metres, 178 metres, and 117 
metres, or 748 ft., 548 ft., and 384 ft., radius respect- 
ively. 

The Paris, Lyons, and Mediterranean Railway 
Company exhibit a four-wheeled wagon intended for 
loads of 10,000 kilogrammes, or rather less than 
10 tons. The frame has no diagonals, and the soles, 
transverse bearers, and the centre longitudinal are all 
formed of channel irons. The sides and the flooring 
—which projects considerably beyond the soles—are 
of wood; and the side and end pillars consist of 
T-irons, the former being bent inwards at their lower 
ends, and being rivetted to the bottom flange of the 
channel irons forming the soles. The wagon is fitted 
with side-doors, and with a brake acting on two of the 
wheels, this brake being worked by means of a screw 
from the guard’s seat, which is fixed at one end of the 
vehicle. The wagon is fitted with combined buffing 
and draw springs, and is also provided with a screw- 
coupling, as indeed are most of the goods wagons ex- 
hibited at Paris. Close by the wagon of the Paris, 
Lyons, and Mediterranean Company, Messrs. A. Sue, 
Chauvin and Co., of 50, Boulevart de la Villette, Paris, 
exhibit one of their patent tip-wagons, and they also 
show a larger wagon of a similar kind in the covered 
annexe. In these trucks the cross-bar or bolster, to 
which the body is hinged, is connected to the under- 
frame by a bogie pin ; and the hody can thus be turned 
round and tipped either sideways or endways. This 
arrangement is convenient in some respects ; but it is 
atttended with this disadvantage, that it raises the body 
higher than it is in trucks of ordinary construction, 
and thus involves more labour in the filling, unless, 
indeed, the materials have to be thrown in from 





June 21, 1867.) 


ENGINEERING. 


651 








raised ground, in which’case the levels of the 
rails and filling platforms can be arranged to suit. 

Passing now to the covered French annexe, we find 
a good show of railway carriages of various degrees 
of excellence. Messrs. C. Bonnefond and Co., of 
Ivry, exhibit a second-class carriage with four com- 
partments, constructed by them for the Eastern Rail- 
way. Kach compartment is intended for ten persons, 
and the seats and backs are well cushioned, and hat- 
rails are provided. The panels are of iron, and the 
underframe is partly of iron and partly of timber, the 
soles being formed of channel irons, and the headstocks, 
transverse bearers, longitudinals, and diagonals being of 
wood. Messrs. Bonnefond and Co. also show a third- 
class carriage, with five compartments, built for the 
Paris and Orleans Railway. The frame of this car- 
riage is of the same composite description as that 
above mentioned, and the panels are also of iron. The 
workmanship is very rough, and the whole vehicle has 
evidently been designed and constructed with a view 
to cheapness. The carriage has iron dise wheels, and 
the ~ * of the springs rest in shoes such as are 
frequently used for a similar purpose on goods wagons 
in this country. 

M. Delettrez, pére, of Paris, exhibits a third-class 
carriage with five compartments, constructed by him 
for the Eastern Railway, and also a second-class carri- 
age with four compartments, built for the Western 
Railway. Both these are four-wheeled carriages of 
moderately good, but rather rough, workmanship. The 
former hasan underframe of iron and wood combined, 
and the latter one of wood only. Both have iron 
yanels. The second-class carriage is fitted with a 
oy which can be worked from a seat provided for 
the guard at the end of the carriage, this seat being 
elevated, and being accessible by steps. ‘There is 
nothing in either of these carriages that demands 
especial notice. 

The Paris and Orleans Company exhibit a first-class 
carriage with three compartments, marked “trains de 
vitesse.” This carriage, which is but arough specimen 
of workmanship, has a wooden underframe and iron 
yanels, and it is fitted with india-rubber cushion-springs 
between the underframe and body. The cushions at 
the backs of the seats are provided with loose flaps 
at those parts against which the heads of the pas- 
sengers rest, these flaps being readily removable for 
the purposes of cleaning. Amongst other minor de- 
tails also we may mention that the wheels are fitted 
with wooden wheel-covers, or splashers, and that an 
arrangement is provided for exhibiting the name of the 
station for which the carriage is destined. The other 
carriages in the French annexe, as well as those in 
other parts of the Exhibition, we must leave for a 
future notice. 

INDIAN TELEGRAPH LINES. 

A MEMORANDUM on the Indian telegraph lines has 
recently been submitted to the Government by Colonel 
Glover, the Officiating Director-General of Telegraphs 
in India, in which are pointed out the extent, cost, 
and financial position of the existing system, and are 
shown the results arising undoubtedly from an in- 
eflicient and inexperienced superintendence and staff. 
The history of the Indian ‘lelegraph Department has 
been too often referred to to require repetition now, 
and the acknowleged defects of its first organisation 
are still persevermgly adhered to. Military men, 
having little or no experience of telegraphic science, 
are surely not the class from whom the chief officers 
of the department should be selected; but, for the 
efficiency of the department, such appointments should, 
in the first place, be filled by experienced practical 
telegraph engineers who have made the subject their 
especial study, of whom many well-qualified men might 
undoubtedly be found in this country, and who would 
be willing to accept the responsibility of properly 
organising and working the department in return for 
a suitable rate of remuneration, until some one already 
in the department should have become qualified to 
take the post of chief or director-general. We know 
nothing of Colonel Glover’s fitness for the position of 
officiating director-general, in which capacity he is 
now acting; but he himself, in his memorandum, 
states, “my connexion with the department has been 
“of very recent date, and will shortly terminate, 
“ probably never to be renewed.” How then has 
Colonel Glover acquired sufficient experience in 
telegraphy to fit him for the important position he at 
present holds ? 

But to return to the memorandum. From the first 
paragraph of this document it appears that “ the 
“accounts are in such a state of confusion that it is 
“a matter of the greatest difficulty to apportion the 





“ charges to the headings to which they properly be- 
“Jong.” Here is a pretty state of affairs for a Govern- 
ment department, such as would never for onc moment 
have been permitted by any private administration. 
With such a laxity in keeping the accounts, and total 
disregard of all business practices, it cannot be won- 
dered at that the financial results of the department 
do not show any balance in favour of Government, but 
rather a considerable deficit. 

The total length of lines now working in the depart- 
ment is 13,400 miles, and the total expenditure in- 
curred up to 30th April, 1866, amounted to 1,345,3287. 
Of this sum, 1,003,640/. is set down as due to con- 
struction, in the following manner : 





£ 
11,269 miles of single wire at 607. per mile ... 676,140 
2125 miles of multiple lines at 1002. per mile ... 212,500 
150 miles of cable at 3001. per mile ésé ev» 45,000 
Telegraph office, buildings, instruments, store- 
yard, buildings. machinery, plant, &c. «- 70,000 
Total e ... £1,003,640 


Assuming, therefore, the value of the existing plant to 
be 1,003,640/., there remains a balance of capital 
amounting to 341,6882. to be accounted for, which is 
done as follows : 

Value of lines constructed and abandoned from 


time totime ... ‘ae sii ‘ ww. 45,344 
Reconstruction of lines destroyed in 1857 «+ 50,000 
Cost of 250 miles of cable which have failed and 

been renewed... 50,000 


Cost of Brook’s insulators and brackets, since 
fallen into disuse sab wa ose oon 

Cost of unserviceable top poles supplied from 
England in 1862-63 ‘ aa 

Balance 





45,000 


37,000 
114,344 
Total ... ee soe ose «. £341,688 

The losses in 1857 were caused by the entire recon- 
struction of 918 miles of line which had been de- 
stroyed by the mutineers between Meerut and Delhi 
and Agra, between Agra and Allahabad and Indore, 
and between Cawnpore and Lucknow. The remain- 
ing balance of 114,344/. is thus accounted for in 
Colonel Glover’s own words: “In the first place, 
* 6647 miles which have been reconstructed were 
* originally temporarily rm up, and supported on 
* bamboos, toddy-palm trees, &e., which have, in many 
“cases, been replaced by saul, teak, and ironwood 
* posts, which have again been superseded by the 
* Tlamilton’s standards, so that, in some cases, the 
“lines have been more than once reconstructed before 
“they were completed with the present supports. 
“This item alone will more than cover the balance ; 
* for, assuming the rate per mile as low as even 300 
“rupees, these temporary lines may be valued at 
“ 19,94,100 rupees” (199,4102, or upwards of 
85,000/. in excess of the balance to be accounted for). 
In addition to this there were between 200 and 300 
“miles run up for military purposes in 1857-58. 
“These had to be constructed in the face of the 
* ereatest difficulties, and their cost was propor- 
* tionately great. We have, moreover, to make allow- 
“ ance for tle numerous experiments—many of them 
* of considerable magnitude—which were undertaken 
* in the early days of the department; and we have to 
* claim credit for very considerable quantities of stores 
“ which have, from time to time, been lost on their 
“way from England. I regret,” says Colonel Glover, 
in conclusion, “that [ am unable to give any accu- 
* rate statements of these items, but 1 mention them 
“ to show that the balance, with a very considerable 
* sum in addition, may well be accounted for.’ Com- 
ment oh such a manner of explaining away a surplus 
expenditure by endeavouring to account for at least 
double the amount, is superfluous, and it shows in how 
lax a manner the business of the department must 
been conducted. 

Next, as to working expenses. During the fifteen 
years that the department has been in existence, the 
expenditure under this head has been 1,218,4432., the 
income during the same period being only 708,887/., 
exhibiting a total loss of 509,556/., or an average loss 
of between thirty and forty thousand pounds per 
annum. But Colonel Glover is of opinion that a por- 
tion at least of this expenditure might more properly 
have been debited to capital instead of revenue ac- 
count; and, although he appears to possess no data 
from which to form such a conclusion, he sets down 
eight lakhs of rupees as the amount which has pro- 
bably been wade charged to revenue. The number 
of free messages which are conveyed by the depart- 
ment for the convenience of the press and the public 
generally is very large, amounting at the present time 
to the value of about three lakhs of rupees annually ; 
but assuming one lakh as the annual average value of 
free messages sent since the establishment of the depart- 
ment, the charges on that account added to the eight 
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lakhs above mentioned reduce the deficit to about 
280,000/., showing an annual loss of nearly two lakhs 
of rupees since the first establishment of the tele- 
graph, the reason of which is thus explained: The 
greater number of the Indian lines have been under- 
taken for political and administrative purposes; and 
the only ones that can at all fairly be considered as 
commercial lines are those connecting Kurrachee, Cal- 
cutta, Bombay, Madras, and Galle with one another. 
Into these, moreover, the Government element very 
considerably enters; but even looking at them as com- 
mercial lines only, the telegraphic communication be- 
tween them only averages that between third-rate 
European cities, while the lengths of the lines are 
generally as much as four and five times as long as 
those required in Hurope. It will, therefore, be seen 
that the capital required for their construction, and 
the cost of their annual working and maintenance, 
must be proportionately great, and their financial re- 
sults must follow inversely the same ratio. 

‘The working expenses for the year 1865-66 amounted 
to 163,392/. It has been estimated that the cost of con- 
servancy of lines in India amounts to about 18 rupees 
per mile per annum. ‘laking, therefore, the length of ex- 
isting lines at 13,400 miles, the total cost should be 
24,1207. Deducting this from the 163,392/., there 
remains a balance of 139,272/., which should exhibit 
the actual loss of the telegraph-offices, of which there 
are 181, and which gives a charge of 769/. per annum 
for each office. Both these items compare tavourably, 
however, with the similar charges incurred in the 
Indo-European telegraph department, and which 
amount to 35 rupees per mile per annum for. con- 
servancy and 2733/. for the average annual cost of 
each office. With regard to the loss on those offices 
which have been established for Government con- 
venience, and which extend over all the lines of the 
department, except those before mentioned as com- 
mercial lines, it is shown that there are ninety-one 
offices which have been established for Government 
purposes ata cost of 70,015/.; and, adding the amount 
of conservancy over 7767 miles along which those 
offices are distributed, we have a total of 83,996/. 
Deducting from this the two lakhs per annum for 
actual loss, there remains a sum of 63,996/., which 
would give a percentage of about 5 per cent. per 
annum on the capital of the department. 

In conclusion, Colonel Glover points out that the 
difficulties of maintaining telegraphic communication 
in India are of a nature peculiar to the country, such 
as are to be found, probably, in no other in which 
telegraphic communication has been opened out ; for, 
in many parts, the wires are led through forest, jungle, 
and desert, where means of transit do not exist; 
where there ‘are literally no roads; where unbridged 
rivers of first magnitude cross the route, rendering 
inspection difficult and, at times, impracticable ; where 
the population, whether dense or sparse, only affords 
labourers unskilled, and as such of use only for the 
amount of brute force they are capable of exerting, 
adding considerably to the cost nd difficulty of con- 
struction and repairs. In many parts the climate, at 
certain seasons of the year, is of a character so deadly 
that inspection is carried on at the risk of life by Euro- 
pean oflicers, while native subordinates simply refuse 
to face it. In some places the rainfall and natural 
humidity are of a magnitude almost unknown else- 
where; and the case of Arracan may be instanced, 
where 240 in. of rain fall annually, of which 224 in. 
fall during the months of June, July, and August. On 
the western coast the climate is very similar, and 
Assam can scareely be considered more favourable. 
Storms and hurricanes are of regular and not excep- 
tional occurrence, and during the last monsoon they 
occurred with unusual violence, destroying the tele- 
graph lines for miles, as well as the embankments of 
the railway in Scinde, Goozerat, and Bengal. These 
and other deteriorating influences peculiar to the 
country, says Colonel Glover, involve an exceptionally 
heavy expenditure in repairs and renewals, and neces- 
sitate the retention of a large conservancy establish- 
ment, 


Tue Messacertcs ImpentaALces.—The value of the nava 
plant of the Messageries Impériales amounted, at the close of 
1866, to 3,420,951, as compared with 3,347,343/. at the close 
of 1865. ‘Three new ships were brought into use last year, the 
Niemen, the Eridon, and the Rion. One ship, however (the 
Borysthéne), was lost last year, and two ships—the Caire and 
the Osiris—which were transferred to the company several years 
since by the French administration of posts, were broken up. 
At the close of 1866 the company had 59 ships afloat, present- 
ing an aggregate of 17,590 horse power, and an aggregate 
burden of 105,866 tons. 

SreaM Firx-Enoines.—Messrs. Merry weather and Son have 
just sent a large steam fire-engine to Nottingham, where it has 
been tried successfully. 
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THE SOCIETY OF ENGINEERS AT PARIS. 

On the occasion of the recent visit to Paris of the President 
and several members of Council of the Society of Engineers. 
Mr. W. H. Le Feuvre, the President, presented the following 
address, on behalf of the society, to M. Flachat, President of the 
Société des Ingénieurs Civils. The written address was de- 
livered in French, and “ taken as read,” the President of the 
Society, Mr. Le Fenvre, the Vice-President, Mr. Baldwin Latham, 
Mr. Edward Riley, Past-President, Mr. Alfred Williams, 
Honorary Secretary, and Mr. H. Gielgud, being introduced to M. 
Flachat by Mr. Zerah Colburn, Past-President ot the Society. 
Adresse présente & Paris par W. H. Le Frvuvrr, C.E., 

F.R.G.S., F.G.S., Président de la Société des Ingénieurs de 

Londres, & M. Evoke Fracnat, Président de la Société 

des Ingénieurs Civils de France, etc, etc., & Toccasion de 

la visite de la Société des Ingénieurs de Londres & la Grande 

Exposition Internationale, 1867. 

M. Le PResipent, 

L’honneur m’est échu, comme Président de la Société des 
Ingénieurs de Londres, de vous présenter, M. le Président de la 
Société des Ingénieurs Civils de la France, une adresse de ia 
part du conseil et des membres de notre société Anglaise. 

A sa derniére réunion, tenue & Londres, notre conseil congut 


qu'il était de notre devoir de saisir l'occasion de la présence de | 


usieurs de nos membres & Paris pour donner un téinoignage de 
estime et de la haute considération que nous entretenons pour 
nos confréres Frangais de la méme profession, si dignement 
représentés. : ; 

Dire que la proposition a été accueillie, M. le Président, 
par moi avec la plus grande cordialité et satisfaction—satisfac- 
tion d’autant plus vive, vu que votre nom est inscrit dans la liste 
des membres de notre société—serait supertlu. 

Cet incident, M. le Président, est pour nous la source d’un 
profond sentiment de plaisir. Nous nous flattons d’y voir le 
premier pas vers cette amitié et cette fraternité qui devraient 
toujours lier les institutions diverses de votre grande nation et 
de la notre. 

En visitant la grande Exposition de 1867, nous saluons 
l'aurore de la paix que ces vastes eutreprises font surgir pour le 
bien-étre des peuples. 

A la veille d’une ére de guerres terribles et désastreuses, 
fut concue, par une coincidence extraordinaire, la premiére idée 
d'une xposition, comme si le Ciel indiquait que, par l'avance- 
ment des beaux arts et des sciences, les passions de l'homme 
devaient étre subjuguées et une ére de paix établie sur la terre. 

Aujourd’hui & peine le terme d’une génération s’est écoulé 
depuis que le premier Napoléon fit une visite d’inspection aux 
fabriques et ateliers de Paris et aux grandes usines centrales de 
Empire, aceompagné de Berthollet, Monge et Chaptal, ayant 
pour objet d’inaugurer une Exposition des produits industriels 
de la France. ; d ; 

Cinquante ans plus tard, I'illustre Prince Albert, Pré- 
sident de la Société des Arts de Londres, concut l’idée d’une 
Exposition dans laquelle les industries du monde entier seraient 
représentées. Cette idée fut réalisée & Londres, en 1851. 
Depuis lors ces Expositions ont été renouvellées de temps en 
temps, et ont finalement culminé dans ce vast projet—l’Ex- 
position de Paris de 1867, que nous venons visiter au- 
jourd’bui. s , a 

On a bien dit que notre siécle est le sidcle ces Expositions, 
od nous commencons & reconnaitre la prééminence des arts et 
de la civilisation sur ces guerres et ces jalousies entre les nations 
qui ont si péniblement contribué & obscurcir les temps passés 
et & troubler la paix du monde. : 

Novus voyons done avec la plus vive satisfaction que notre 
profession contribue essentiellement & ces grands travaux qui 
ont pour leur but la consolidation de cette paix sur le développe- 
ment de laquelle les nations principales de l'Europe sont si 
heureusement d’accord. 


Cette concurrence amicale, dont les proportions aggrandisent | 


’& chaque nouvelle Exposition, est de nature & développer de plus 
en plus les lumidres qui l’ont fait naitre. Pour la premiére fois 
nous voyons comme part d'une Exposition Internationale le 
monde extérieur de la Nature mis en accord avec les produits de 
l’Art et de la Science; et je suis convaincu que chacun recon- 
naitra que c’est un attrait nouveau donné & ces entreprises qu’il 
serait désirable de voir assurer pour l'avenir. Si on recherche 
les preuves pour démontrer la force morale exercee par ces Ex- 


positions sur l’opinion publique, on les trouvera de suite dans | 


cette fascination qui attire tant d’illustres personnages & votre 
grande capitale, et dans cette foule inrombrable de visiteurs qui 
arrivent de chaque partie du monde pour contempler les pro- 
duits du génie et de l'industrie de 'homme. Les tétes couron- 
nées se courbent devant ces principes qui font la vraie prospérité 
des nations, et dont la reconnaissance peut, seul, assurer & un 
pays la sécurité et le bonheur. ‘ 

C’est un sujet d’orgneil légitime pour notre profession que 
plus nous réfléchissons sur les traits caractéristiques de notre 
sidcle, plus clairement nous pouvons observer les influences im- 
portantes que nos travaux exercent sur le progrés de la civilisation. 

L’étude seule de ces vastes et magnifiques constructions dont 
le monde a été enrichi pendant ce dernier siécle a largement 
contribué & I’élévation et au perfectionnement de notre société 
moderne. En connexité avec ces travaux nous devons con- 
stater que plusieurs des découvertés les plus merveilleuses de la 
science se sont réalisées. Le monde entier est redevable & plu- 
sieurs de vos éminents compatriotes pour des découvertes qui 
déja exercent une notable influence dans ses affaires, : 

En vous accordant ce tribut d’hommage pour le zéle in- 
fatigable couronné de succés de vos éminents philosophes, vous 
me permettrez d’ajouter que nous aussi, nous avons taché de 
contribuer au bien-étre commun. Le plus grand triomphe des 
temps modernes que nous ayons & constater est |’établissement 
d’une communication électrique entre l’ancien et le nouveau 
monde. 

Comme un des exposants ‘des progrés de la civilisation, nous 
devons dire un mot sur la locomotive, dont le perfectionnement 
est un des résultats de ces Expositions Internationales. Autre- 
fois, l’Angleterre fournissait des locomotives & la France ; 
aujourd’bui la France & l’Angleterre. Nous ne voulons préciser 
si cette alternation doit s’attribuer & ces gréves nombreuses qui 
ont eu lieu derniérement en Angleterre, et & la désorganisation 
conséquente entre le travail et les capitaux, ou bien & une 





plus saine et plus économique dans le systéme 
manufacturier dela France. II est évident que nous ne sommes 
pas sous ce rapport au niveau de l'occasion, et pourtant nous 
réclamons l"honneur d’avoir les premiers travaillé & établir ce 
réseau merveilleux de chemins de fer qui intersectent le globe. 
Souvent Vidée m’est venue, autant que je puis fonder une 
opinion sur une expérience personnelle, que le systéme adopté 
dans les grandes usines en France et en Belgique est mieux 
organisé que chez nous, et cela seul peut expliquer ces résultats. 
Durant pnsiooms années je me suis procuré des échantillons de 
fer provenant du Continent que nos grands maitres de forge ne 
sauraient produire en égale perfection. 

Toutefois comme illustration du progrés achevé dans les 
sciences pratiques en Angleterre, je puis constater qu’en 1824 la 
premiére locomotive construite par Georze Stephenson ne mar- 
chait que 6 miles anglais & 'heur. En 1839 nous avons atteint 
| la célérité de 37 miles & l’heure, et & présent nous avons des 

locomotives qui font leur 70 miles & l'heure. Ces faits indi- 
| quent limmense progrés des arts mécaniques dans ce demi- 
| siécle, et le développement dont ils sont encore capables. Les 
| bienfaits énormes qui ont accru & tous les pays par l’institution 
des chemins de fer serviront dans l'avenir & caractériser le siécle 
| dans lequel nous vivons. Ils nous fournissent des moyens ex- 
traordinaires pour abréger le travail, pour facititer les opéra- 
tions du commerce, conséquemment l’acqnisition de capitaux, et 
cette communication rapide, gui ne pouvait étre atteinte par 
aucun autre moyen, a opéré un changement complet dans les 
conditions et dans le caractére de la société. Comble de tous 
les é!éments dont la création est possible pour rendre la vie 
| agréable et pour nous donner une meilleure idée du futur, le 
monde, en conséquence des passions mal-inspirées de l'homme, 
a été maintefois tourné en désert od les plus belles perspectives 
ont paru fiétries et décruites. 

A cette heure partout od nous jettons nos regards, nous 
voyons les confines de la nature réculer devant V’invincible pro- 
grés du génie de l'homme. D’un cété on perce les montagnes 
pour préparer le chemin pour cet avant-courier de la civilisation 
commerciale—ia locomotive; d’un autre cété on s’efforce de lier 
deux vastes océans dont lunion subite pourrait méme ébranler 
l'équilibre de l'univers; d’autres s’élancent hardiment dans les 
airs, tandis que d’autres cherchent d’accélérer les com- 
munications entre les pays séparés par de vastes distances 
et par les mers. De tous cOtés nous voyons surgir autour de 
nous de grands ouvrages de construction et d’utilité publique— 
des réseaux de chemin de fer—des ponts et chaussées—des 
viadues, des aquéducs, qui tous contribuent & changer les con- 
ditions et la face du monde matériel. 

Nous sommes les architectes dont la mission est de réparer 
les dévastations du temps et de renouveller et sauvegarder les 
choses matérielles contre délabrement. Certainement il est da 
& ceux qui sont préoccupés de ces travaux, surtout & ceux qui 
ont atteint quelqu’éminence dans leur profession, de recevoir 
’bommage de ceux qui, marchaut sur leurs traces, savent 
apprécier les obstacles qu’ils ont eu & surmonter avant que les 
réves de I’art ont pu tre réalisés en fer et en pierre—ces monu- 
ments de I’histoire contemporaine. 

C’est avec ce sentiment d’admiration, M. le Président, que 
nous vous présentons cette adresse, reconnaissant en vous un 
homme dont la carriére illustre a été vouée & ces objets qui ont 
mérité ]’éloge et lappréciation de vos compatriotes et de notre 
société. Ces travaux acquiérent une renommée qui dure au- 
dela du tombean, et dont la postérité chérira le souvenir. 

M. le Président, & vous comme aux autres membres de votre 
société nous vous souhaitons bonheur, succés et longue vie, 
pour achever ces grandes ceuvres que l'histoire nous enseigne 
sont un &-compte rendu & une ére future. 

En concluant les observations que j'ai l’honneur de vous 
adresser, il m’est impossible de ne pas rendre hommage a 
linspiration merveilleuse donnée par votre illustre souverain & 
toute enterprise de nature & servir les exigences du bien 

ublic, soit en France, soit ailleurs, C'est & votre auguste 
impereur que nous devons attrjbuer la promulgation de ces 
| sentimens de la paix qui semblent & présent prévaloir parmi les 
| autres nations et pays limitrophes. Espérons que la Providence 
| Divine lui accordera une longue suite d’années, et que la 
| postérité reconnaitra que son régne a été mémorable et marqué 
par la réalisation de ce noble et généreux sentiment: ‘* L’Empire 
| c’est la Paix.” 
| Réponse du Président de la Société des Ingénieurs Civils Fran- 
ais, & Vadresse de M. W. H. Le Feruvrr, Président 

de la Société des Ingénieurs de Londres. Séance du 14 
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MonstkuR LE PRESIDENT, 

Je vous remercie au nom de la Société que j’ai l'honneur de 
présider de la bonne pensée, exprimée en termes si heureux, de 
rendre les rapports des Ingénieurs en France et en Angleterre 

| plus fréquents et plus intimes. 

| L’Exposition universelle était une belle occasion & ce rap- 
—— et nous vous exprimons notre reconnaissance de 
‘avoir saisie. 

Ainsi que vous le dites, notre tiche est la méme, et la simili- 
tude du but est un lien entre nous. 
| Ce lien, Exposition universelle doit le resserrer car elle 
| prouve brillamment que le progrés technique est le premier de tous 
| dans l'industrie, comme dans les travaux et les services publics ; 
| qu'il n’y a d’espoir de développement du travail que par lui, et 
| que notre profession, étant appeliée & y vouer son activité et 
| son instruction, prend dans ce progrés la part la plus large. 

La plus haute signification de I'Exposition, c’est |’amélioration 
du travail dans toutes les branches par un plus grand emploi 
de l’intelligence de l’homme et un moindre emploi de sa force 
musculaire. 

En réduisant lintervention de homme dans les travaux 
manuels & l’adresse et au jugement, le niveau de I’égalité dans 
les moyeus de produire se répand. Le faible peut produire 
autant que le fort, la femme autant que |’homme, le foyer de 
la famille aussi bien que l’atelier de l’artisan, et l’atelier de 
l’artisan aussi bien que la de fabrique. 

Ce que l’Exposition révéle c’est un immense ey os dans l’art 
mécanique, progrés qui s’annonce par une variété infinie d’outils 
et d’instruments pour toutes les forces individuelles, pour le 
travail isolé, comme pour l’usine. 

Devant l’extension considérable des grandes manufactures, 
l'économie politique avait entrevu dans ce groupement des forces 


. 





humaines le motif de vives inquiétudes sur l’influence morale 
que ces fortes agglomérations exerceraient sur la famille dans 
les classes ouvriéres. ‘Telle ne semblait pas devoir étre la Joi 
constitutive du travail industriel, puisqu’elle pouvait conduire a 
d’aussi funestes conséquences que celle de la séparation de tous 
les membres de la famille. 

Or on ne peut méconnaitre que l’Exposition prouve plus de 
tendance & ramener le travail au foyer de la famille, & l’atelier 
de l’artisan qu’a la grande fabrique. 

Les moteurs se subdivisent & l'infini jusqu’A une fraction de 
la force de l"homme, comme si l'enfant lui-méme ne devait plus 
étre occupé & manceuvrer la pédale du ventilateur, du tour ou 
du polissoir. 

es considérations sont ici & leur place parcequ’elles dérivent, 
explicitement du but de votre société et du personnel qui la 
compose. 

Entre les diverses Sociétés d’Ingénieurs qui se sont formées 
en Angleterre, celles qui ont eu plus exclusivement pour base 
les arts mécaniques, au point de vue des travaux manufacturiers, 
sont celles dont la vitalité semble la plus forte; j’y vois deux 
causes; la premiére c’est qu’elles sont sollicitées par des besoins 
plus étendus et plus incessamment renouvellés; la seconde 
parceque leur personnel se recrute incessamment parmi les 
hommes que les ateliers ont formés. Ces hommes nécessaire- 
ment dougs de I’instruction suns laquelle ils n’auraient ni la 
confiance de leur clientéle, ni celle de leurs contremaitres et 
ouvriers, sont les aides les plus utiles de l’ingénieur; ils le 
complétent autant par leur situation industrielle que par le 
concours expérimental qu’il en attend. L’ingénieur be place & 
c6:é de lui parceque ce sont ceux qui le comprennent le mieux, 
ce sont ses successeurs naturels. Une Socidéié d’Ingénienrs qui 
les excluerait périrait dans son germe méme, tandis que celle qui 
les admet étend sa sphere d’influence et d’action autant par ce 
qu'elle donne que par ce qu'elle recoit. 

Les diverses Sociétés d’Ingénieurs fondées en Angleterre ont 
donné cet exemple. Elles se sont rappelées en cela de leur 
origine. Telford et G. Stephenson étaient les types vaillants 
des hommes que leur génie propre portait & apprécier l'instruc- 
tion dont ils avaient manqué au début de leur carriere, bien plus 
= les forces intellectuelles qu’ils sentaient en eux-mémes. 
Toute leur vie fut une longue ésude accompagnée d’admirables 
applications. 

os ingéoieurs suivent ces fortes traces; ils se forment eux 
mémes pour la plupart ; et ceux qui surgissent et acquiérent une 
certaine notoriété publique n’arrivent qu’avec la double garautie 
de l’expérience et de l’instruction. 

Aujourd’hui que la profession d’ingénieur est devenue trés 
vaste par |’étendue de ses applications, elle a da se diviser par 
spécialité ; et bien que cette division méme ne puisse étre absolue, 
on peut dire, sans risque d’erreur, be la m nique prend les 
devant par son importance et sa généralisation. C’est pour cela 
que nous voyons les Sociéiés des Ingénieurs mécaniciens se 
former en Angleterre dans tous les grands centres d’industrie, et 
y prendre une importance considérable. 

Notre Société a imité votre exemple. Elle puise, il est vrai, 
son principal élément dans les ingénieurs sortis des écoles 
savantes, mais elle accueille avec empressement les hommes 
dexpérience qui se sont ouverts & eux-mémes les portes de la 
profession, et elle se met ainsi, comme vous, en constant rapport 
avec les grands centres du travail manufacturier, avec les grands 
ateliers de travaux publics, élargissant ainsi, dans de justes 
limites, ses relations entre hommes intéressé¢s & se connaitre et & 
se rapprocher. 

Ainsi s’est créé parmi nous un échange heureux. II n'est 
presque pas un grand atelier, une grande usine, oX nos socié- 
taires ne trouvent accueil et renseignements prés d'un confrére, 
et c’est ce résultat qui m’améue & témoigner ici, au nom de tous 
les membres qui composent notre société, notre reconnaissance 
pour les sociétés Anglaises qui nous donnent si cordialement 
tous les moyens d’accés lorsque nous allons étudier vos 
établissements industriels. 

Depuis longues années cet accueil bienveillant fait & tous 
ceux qui l’ont réclamé a créé le lien de mutuel concours que 
l Exposition va resserrer encore par des relations personelles plus 
—— 

ll y a un autre point par lequel vos sociétés se recommandent 
& tous les ingénieurs du monde, c’est l’aliment qu’elles fournis- 
sent a la publicité technique par la description tee procédés de 
production. Ce qu’elles font pour leur propre pays est avide- 
ment recuelli par les autres nations. Par son admirable pub- 
licité technique l’Angleterre a prouvé que |’avantage dans les 
relations commerciales revient naturellement non a la 
nation qui garde le secret de ses procédés de travail, mais & celle 
qui les publie. 

Mieux que personne nous apprecions la valeur de cette lecon. 
Chez nous de grandes et savantes administrations, celle de la 
fabrication des armes, celle de la construction des navires, ce 
, nous appellerions les industries de |’Etat, s’isolent et ne 

onnent rien, & la publicité, des progrés qui pourraient se traduire 
industriellement avec tant d’avantage. Chez vous, et ailleurs, 
ces mémes arts, incessamment sollicités par leur propre publicité 
recoivent et répandent la bienfaisante influence du progrés qu’ils 
réalisent. 

L’Exposition Anglaise a cela de trés remarquable et de trds 
fécond, qu’elle apprend plus sur les agents de la production que 
sur les produits eux-mémes, et votre publicité technique est le 
reflet de cette direction. 

Je ne terminerai pas cette réponse & votre bienvei!lante adresse 
sans vous remercier du veeu qui la termine. La paix est le 
plus grand des biens, et le gouvernement qui la donne a droit & 
notre reconnaissance. 

Entre les peuples civilisés la paix n’existe qu’a trois conditions— 
Yhonneur de la nation, sa puissance et le développement du 
travail. Notre gouvernement s’est donné ce triple at le votre 
suit la méme ligne, et la conséquence est une alliance intime 
entre Jes deux peuples. Cette alliance fera incessamment la 
boule de neige, et les peuples y entreront & mesure que le travail 
se développera au méme dégré, car c’est le travail qui crée des 
intéréts impérissables. Il est la voie de la Providence; les 
gouvernements qui sauront nous y guider et nous y maintenir 
auront fondé une nouvelle ére. 


Recevez, Monsieur le Président, l’expression de mes sentimens 
affectueux. 





Evcgsne Fiacnat. 
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COFFER-DAM AT TURNER’S FALLS, MASSACHUSETTS, 


U.S. 


MR, GEORGE W. POTTER AND MR. ALONZO P. RICHARDSON, ENGINEERS. 


THE following account of a coffer-dam at Turner’s Falls has 
been written by Mr. James B. Francis for the Journal of the 
Franklin Institute. 

Turner’s Falls are situated in the towns of Gill and Mon- 
tague, Massachusetts, about 100 miles from the mouth of the 
river. The fall, which, with the rapids below, is about 60 ft., 
is produced by a ridge of the new red sandstone, well known to 
geologists as affording fossil footprints in great numbers and 
variety. 

In the year 1792, the proprietors of the locks and canals on 
Connecticut river were incorporated by the State of Massachu- 
setts, for the purpose of making certain parts of the river 
navigable for boats and rafts. Within a few years after the 
passage of this Act, a canal, about three miles in length, was 
made in Montague, around Turner’s Falls; a considerable por- 
tion of the capital required having been furnished by Dutch 
capitalists. This investment gave profitable returns for many 
years; but the exhaustion of the timber in the upper parts of 
the valley, and the construction of railroads, led to its abandon- 
ment for navigation purposes. In 1866, the stock havin 
passed into new hands, the name of the corporation was change 
to the Turner’s Falls Company, and they were authorised to 
increase their capital to $1,000,000; the object of the new 
company being to develop the vast water-power furnished by 
the Connecticut river at this point, and thereby build up a large 
manufacturing city. 

Adam had been maintained for many years by the old navi- 
gation company; but since the disuse of the canal, one-half 
of it had been carried away, and the remainder had become 

atly dilapidated. The first work undertaken by the Turner’s 

‘alls Company was to construct a new dam across the river, 
about 23 ft. in height and 900 ft. in length, of timber and stone. 

At the site of the dam the river is divided into two branches 
by a rocky island about 40 ft. high. The part of the old dam 
still remaining was between this island and the Gill shore, 
diverting the entire flow, in ordinary stages of the river, to the 
channel on the Montague side of the island. Advantage was 
taken of this to construct the dam on the Gill side, before doing 
anything on the Montague side, the new dam being built a 
short distance below the old one. This part of the new dam 
was so constructed that the water could be turned through it, 
so as to enable the part on the Montague side to be built with- 
out making a coffer-dam high enough to turn the water over 
the top of the finished part of the dam on the Gill side. For 
this purpose about 200 ft. in length was left about 12 ft. below 
the level of the top of the finished part of the dam. To enable 
this opening to be built up when the dam on the Montague side 
was completed, large timbers were placed vertically from the 
toe of the dam, about 8 ft. apart, and supported by tie-rods 
anchored tothe rock. While the dam on the egens side was 
being built, it was designed that the whole flow of the river 
should pass between these timbers and through the opening in 


the dam; and when the other part of the dam was completed | F 


the flow through the opening should be stopped and the water 
turned over the top of the finished dam, by planking up the 
timbers put in for that purpose. During October, 1866, the 
coffer-dam on the Montague side was completed, and the entire 
flow of the river was diverted through the opening on the Gill 
side. On the 31st of that month, however, there was a freshet, 
which brought down trees and stumps, and broke away some 
rafts of timber intended for the new dam. These came against 
the vertical timbers, breaking them off, and the great volume of 
water rushing through the opening washed out the substruc- 
ure of the dam, clean to the rock, for about 110 ft. in width. 
On the subsidence of the freshet, work was resumed on the 
Montague side, the river flowing through the breach on the Gill 
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side, and by the middle of December the dam on the Montague 
side was completed. 
And now came the interesting question, what was to be done 


with the breach in the dam? If it was allowed to remain until 
another season, there was great reason to fear that the whole of 
the section on the Gill side of the island would be carried away 
when the ice broke up in the spring. On the other hand, to fill 
up the breach during the winter seemed to be scarcely prac- 
ticable, the great difficulty being to divert the flow of water 
from the breach. This could only be done by turning it over 
the top of the finished part of the dam; but, in order to do this, 
the water must be raised 12 ft. or 15 ft., by means of a coffer- 
dam, above the breach, directly in the current. This coffer- 
dam must be built and the breech filled up before the ice broke 
up in the spring, otherwise it was deemed certain that all that 
might be done would be carried away. The Connecticut river 
is subject to freshets at all seasons of the year. In the winter, 
a thaw of a few days will often break up the ice in some of the 
tributaries, carrying it into the main river, where it accumu- 
lates and subsequently freezes together, so that when a high 
freshet occurs in the main river, masses of ice, often exceeding 
10 ft. in thickness, are carried down with the current. Such a 
freshet is looked for every year, in January or February, and 
if one occurred before*the breach could be filled it would render 
useless all that might be done. Then there was the difficulty 
of doing any work, in the water, in a climate of such severity 
as that of Northern Massachusetts, to say nothing of the short 
days. However, the practical men who would have the work 
to do were willing to attempt it, and felt confident that, if they 
escaped a winter freshet, they could accomplish it. It was 
accordingly decided by the directors of the company to make 
the attempt. 

The coffer-dam* was devised by Mr. George W. Potter, of 
Greenfield, Massachusetts, the agent of the company, and Mr. 
Alonzo P. Richardson, of Pishon’s Ferry, Kennebec Co., Maine, 
the superintendent of the work. 
and section of the coffer-dam. C C is the finished dam on each 
side of the breach; D, the breach through which the entire 
volume of the river must continue to flow, until it could be 
turned over the finished parts of thedam. The flow of the river, 
while the work was in progress, is estimated as varying from 
about 5000 to 10,000 cubic feet per second, the depth of the 
water in the breach varying from 5 to 8 ft., and its velocity 
from 10 to 12 ft. per second, excepting during one freshet, to be 
noticed hereafter, when it was much greater. KE, E, E, are 
cribs, built of timber, about a foot square, taken from the 
remains of an olddam. These cribs were framed on the shore and 
floated to their places, being held in the current y strong guys; 
when in the desired position, they were filled with stone, which 
gave them sufficient stability to retain their position without 
aid from the guys. These cribs rested on the rock, and, after 
being placed and loaded, were built up to an uniform height, 
F (see the section in the engraving), which was above the 
level of the water, which flowed through the spaces between 
the cribs, and through the interstices in the wood and stone 
work. A platform of timber was then laid on top of the 


cribs, covering also the spaces between them; on top of this 


Above we give a plan 
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coffer-dam about 25 ft. The next thing was to stop the flow 
through the ten openings between the cribs; this was done by 
means of the plugs, H, H, H, which were framed to fit the 
spaces they were intended to close; planked tight on their up- 
stream ends, and floated to their respective positions by means 
of guys. Great quantities of stone, brush, and gravel were then 
thrown in on the upper side of the cribs, which stopped nearly all 
leakage, and diverted the flow over the finished parts of the dam. 

The first crib was placed December 31, 1866, and the last on 
the 16th of January following. The last plug was put in on 
the 1st of February. The remainder of February was occupied 
in tightening up with stone, brush, and gravel. March 1st the 
filling up of the breach in the main dam was commenced, and 
was completed on the 22nd of that month. Fortunately, there 
was no freshet sufficient to break up the ice in the main river 
while the work was in progress. February 11, the water was 
high, being about 6 ft. on the crest of the finished part of the 
dam, and about 2.5 ft. above the top of the coffer-dam, doing, 
however, no material injury, further than to cause a suspension 
of the work for afew days. About seventy men were employed, 
and notwithstanding the extreme severity of the weather during 
January, the temperature, much of the time, being below zero, 
there was no unusual sickness among the men, and no life was 
lost, or any serious accident occurred. Two of the piers were lost 
while floating them to their places, by the breaking of the guys. 

Thus was happily completed a work remarkable for boldness 
and ingenuity of design, simplicity of means, and skill and 
courage in execution, under the most difficult and hazardous 
circumstances. The entire credit must be given Messrs. Potter 
and Richardson, who designed it, and, with the assistance of a 
gang of hardy and resolute men, executed it ; and to the Hon. 
Alvah Crocker, of Fitchburg, the president, and Wendell T. 
Davis, Esq., of Greenfield, the resident director of the company, 
who had the courage to proceed under such circumstances, and 
who brought out the full energies of their men by their con- 
fidence and encouragement. 








CHARLES CAMMELL AND Co., Limirep.—This company, 
having three large steel-works, respectively in Saville-street, 
Sheffield, at Grimesthorpe, near Sheffield, and at Penistone, a 
few miles higher up the valley of the Don, has a nominal capital 
of 1,000,000/., of which nearly 800,000/. is paid up. The divi- 
dends for the three years ending in March, 1867, have amounted 
to 30 per cent., although last year, in consequence of the un- 
settled condition of business, the strikes among workmen, the 
increase in the price of fuel, and the suspension of some of the 
foreign orders consequent upon the European war, the net 

rofits, after making every allowance for depreciation, bad debts, 
ke, amounted to but about 5 per cent. upon the capital paid up. 
h 
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The pany has a reserve, however, besides several 
thousands of pounds of undivided profits, and, after declaring a 
dividend of 5y5 per cent., as it is expected will be declared at 
the meeting of shareholders to-day, at Sheffield, a balance of 
16,462. will be carried forward. The directors’ report adds: 
“ The company’s works have been generally well employed during 
the past year, except in the armour- plate department, which has 
only been partially worked. ‘The directors, however, are glad to 


platform was built adam, G, sloping up stream 2.5 horizontal | announce that several large contracts have been secured, and 
to 1 vertical, as represented in the section, the slope being | they are sanguine that this department will be well employed 


planked, and the top of it being 
the finished part of thedam; making the whole height of the 





* The term coffer-dam strictly means a dam formed of a double 
row of piling, with a space filled with a water-tight puddle; 
latterly the term appears to be applied to a dam of any con- 
struction for the purpose of enabling any work to be done under 
water. 
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about 3.5 ft. above the top of | during the current year. The Bessemer steel continues to ex- 


tend in its application to purposes for which iron had previously 
n used, but the competition which yet exists tends to keep 
prices down toa barely remunerative point. The machinery 
which has been introduced into the file department works very 
satisfactorily, and is the source of a considerable economy in the 
manufacture of these tools. 
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COUNTERBALANCING RECIPROCATING 
ENGINES. 

Mr. Frepericx J. Stave has addressed the following 
article on counterbalancing reciprocating engines to the 
Journal of the Franklin Institute : 

The perfect counterbalancing of the momentum of the 
reciprocating parts of an engine in an horizontal direction 
is often a matter of considerable importance, especially 
when the engine is required to work at a high speed. It is 
seldom, however, that this is successfully carried out, ex- 
cept in horizontal engines, from the fact that the manner 
in which it can be accomplished is not at first sight appa- 
rent. We propose, in the present article, to give a com- 
plete discussion of the elements involved in this problem, 
and to deduce a simple and direct method by which the 
horizontal momentum of any engine, inclined or vertical, 
as well as horizontal, may be properly counterbalanced. 
We have intimated already, that it is only with reference 
to an horizontal direction that the subject is to be con- 
sidered, since, in general, it is supposed that au engine is 
so firmly secured as not to be influenced by a force acting 
in a vertical direction, while it is to prevent all tendency 
to horizontal swaying that the counterbalance is applied. 

Let us, in the first place, consider what it is that causes 
this tendency to motion in the direction of the centre line 
in an unbalanced engine. Disregarding, for the present, 
the effect of the connecting-rod, we have the fact that, 
when the crank is at right, angles with the centre line, the 
reciprocating parts are in motion with a maximum velocity. 
If uncontrolled by ‘the erank-pin, they would, of course, 
continue to move forward in a straight line at the same 
velocity, and would oppose a resistance to any body tend- 
ing to arrest their motion, Such a body is the erank-pin, 
and accordingly, during the last half of the stroke, a 
pressure is exerted upon that part, the amount ef which 
will depend on the mass and velocity of the reciprocating 
parts. Having brought the parts to rest, it is now neces- 
sary to set them in motion again in the opposite direction, 
and to do this will require exactly as much werk as was 
absorbed in arresting their progress before. If, for sim- 
plicity’s sake, we regard the crank-pin as the motor, which 
we may do without changing in the least any of the facts 
involved, we see that the pressure on that point while 
bringing the parts to rest, and that while starting them 
into motion, is continually in the same direction, so that 
we have, during the whole of the half-revolution of the 
crank, from its position at right angles to the centre line, 
on one side, to the same position on the other side, a pres- 
sure exerted in the direction of the end of the stroke which 
lies in that half-revolution. The same is, of course, equally 
true of both half-revolutions of the crank from the dividing 
line at right angles to the centre line. The point which 
we wish to call attention to is, that it is not the velocity, 
but the change of velocity that gives rise to pressure, and 
which, therefore, needs to be counteracted. In the case of 
an engine in which the power is taken off from the shaft on 
the other side of the pillar block from the crank, as is 
almost universally the case, whatever pressure is applied to 
the crank-pin is transmitted directly to the pillar block, 
and hence the effect of this alternating force arising from 
the changes in velecity of the reciprocating parts, in pro- 
ducing a bodily motion of the whole engine. Now, to 
prevent this in an horizontal engine, we place a weight 
equal in magnitude to that of the reciprocating parts 
opposite to the crank-pin, and at an equal distance from 
the centre of the shaft; so that the changes produced in 
its velocity horizontally may at all times be equal to those 
occurring in the reciprocating parts, and therefore exactly 
neutralize their effect. As, however, this mass moves in a 
circle, it exerts a pressure at right angles to the centre 
line at all points in its revolution, except when it coincides 
with that line; but as in this case this is a vertical force, 
we do not regard it. We resolve the centrifugal force of 
the revolving weight into its two components, at right 
angles to and parallel with the centre line in this manner, 
because this gives us at once a key to all the effects pro- 
duced by the counterbalance weight. The component 
parallel with the centre line is exactly neutralized in its 
effects on the stability of the engine by the action of the 
reciprocating parts, the other remains unaffected. We see 
already, therefore, that this method of counterbalancing 
would not answer for an inclined or vertical engine, since 
this latter force would in these cases have a direction 
approximating to the horizontal, and would therefore 
give rise to a motion exactly such as we wish to pre- 
vent. But before proceeding to examine these cases, 
let us investigate the peculiar motion of the connect- 
ing-rod, partaking as it does of both a reciprocating 
and a rotary motion, and see how this is to be pro- 
vided for. It is evident that the end immediately at the 
crank-pin will offer a resistance to any force or body which 
tends to vary its velocity in the direction at right angles 
to the centre line, in exactly the same manner as a body re- 
volving with the crank, or say the crank-pin itself, and this 
will, of course, in all directions of the centre line, horizontal 
or vertical, be perfectly counterbalanced by a weight placed 
opposite to it. Our first problem, then, is to ascertain 
what proportion of the weight of the rod is to be so allowed 
for. If we let AB, Fig. 1, represent the connecting-rod, 


supposing it also stripped of all extra weight at either 
end, and considered merely as a plain bar, we may sup- 
pose it to be divided into any number of small or elemen- 


tary masses of equal magnitude, m m, &c. It is evident that | 
the velocity of each of these, when the rod coincides with the 
centre line, is proportional to its distance from the centre, 
A, and the amount of work stored up in each, being as the 
square of the velocity, will be represented by 4m, x0, 
m,a,%,m,a,*, &e. Now, in moving to the position, A B, 
in which they are at rest, in this direction each point passes 


balance the directly reciprocating parts, and the remain- 
ing two-thirds of the connecting-rod. Let C C, Fig. 2, 
represent the direction of the centre line of the engine 
making any angle, C ) E, with the horizontal, and A a 
mass equal to the weight of these parts, and exactly suffi- 
cient, therefore, if placed opposite to the crank-pin, to 
counterbalance their momentum in the direction, cc. Let 





through a distance proportioned to its distance from the 
centre, and consequently the resistance which it offers during 
this motion to the force tending to bring it to rest will be 


Mp 


represented by - = Mmm, Or, in other words, the pres- 


a 

sure which it exerts will be proportional tu the distance 
from the centre, A. These pressures are all sustained by 
the crank-pin at one end, and the slides at the other, and 
the proportion of each, which either of these bears, is in the 
inverse ratio of the distance of the moving masses from the 
sustaining point, or in the direct ratio of its distance from 
the opposite end of the rod. The pressure coming on the 
crarfk-pin, therefore, will be represented by 4m, xX 0+m,a,? 
+m,a2+...+4%ntn?, or as the sum of all the elementary 
masses into the squares of their distances from the point, A. 
Calling the distance, A B, unity, and the sum of all the 
masses }m,, m,, &c., M, we shall have the sum of this 
series equal to} M. From this, we find that the pressure 
on the crank-pin in a direction at right angles to the centre 
line resulting from the swing of a connecting-rod of uniform 
dimensions would be the same as that of a mass of one- 
third the weight of the rod situated at the crank-pin; and 
if we add to this the weight of the extra metal in the end 
of the rod at the crank-pin, we shall have the amount of 
weight which will be necessary to counterbalance this 
motion of the connecting-rod, supposing it to be placed 
diametrically opposite the crank, and at the same distance 
from the centre of the shaft. 

We have observed that a part of the pressure thus 
generated in the connecting-rod comes npon the slides. 
The portion of the pressure exerted by each of the elemen- 
tary masses, m, so sustained, being proportional to its dis- 
tance from the end, B, while the total amount of each such 
pressure is proportional to its distance from A, we shall 
have for the combined pressure of all the masses, m, the 
sum of a series of the form, 

dnp X 0+-m(n — 1)p,+m(n — 2)pi+...dm(n—n)pi, in 
which p= the resistance offered by an elementary mass, m, 
moving at a unit’s distance from the centre, A, n, such 
units making up the length of the rod. The sum of this 
series we find to be g M, or the pressure on the slides due 
to the changing momentum of the connecting-rod will be 
equal to that which would be exerted on the crank, by a 
weight of one-sixth the magnitude of the plain part of the 
rod revolving with the velocity of the crank-pin, It is 
not necessary, in this case, to make any addition for the 
extra weight of the ends of the rodysince at both these 
points the mass is inoperative to produce pressure on the 
slides, as is shown from the fact that the extreme terms of 
our series are both equal to zero. 

It is not possible to balance this part of the momentum 
of the connecting-rod by a weight applied o the shaft, since 
the opposing force so produced would not act in the same 
line with that which it would be required to counteract. 
It is, however, of little importance that we should do so, 
since, in comparison with the pressure coming on the 
same part from the force of the steam exerted through the 
inclined rod, it is insignificant, and it is noticed here merely 
for the purpose of bringing all the acting forces before our 
minds. We have now found, then, that a weight equal to 


one-third the body of the connecting-rod (if it be one of 


ah 


Fic.2. 





uniform dimensions) and the whole of the extra weight at 
the crank-pin must be placed diametrically opposite to the 
crank-pin, and at an equal distance from the centre of the 
shaft, whatever be the inclination of the engine. This 
being done, we will proceed to inquire what will be the 
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us represent the weight of this mass by the length of the 
radius, ab. Now, the effect of the centrifugal force of the 
mass, A, placed as we have supposed, will be at all times 
neutralised in the direction parallel with the line, C C, by 
the motion of the reciprocating parts, but will, as we have 
already observed, exert an influence in a direction at right 
angles to that line, varying in amount according to the 
position of A, its intensity being preportional to the sine of 
the angle by which A is removed from the centre line. Its 
maximum effect, therefore, will be when this angle is 90°, 
or when the weight is atc. We may resolve this force into 
two components, 6d and ¢ d, the one horizontal and the 
other vertical, and equal respectively te the sine and cosine 
of the angle which the centre line of the engine makes with 
the horizontal, and we now wish to neutralise this hori- 
zontal component. 

Draw the radius, de, in a vertical direction when the 
mass, A, is on the centre line. Now, if we place at the ex- 
tremity of this radius a mass, B, equal to 6 d, weshall have 
no horizontal effect produced by it when A is on the centre 
line ; but when A is at right angles to that line, B will be 
in an horizontal direetion from the centre of the shaft, and 
will accordingly exert a force directly opposed and exactly 
equal to the horizontal component, 4 d, of the centrifugal 
force of A, and we should accordingly have the momentum 
of all the parts perfectly counterbalanced in that direction. 

It now remains to combine the three weights which we 
have successively found necessary, and to find the position 
and magnitude of a single mass that shall exactly perform 
the duty of the three. To do this, lay off on the centre 
line the distance, b A, equal to the combined weight of A, 
and the mass that we first found for counterbalancing the 
swing of the connecting-rod ; on be lay off a distance, bf 
equal to the mass, B, and complete the parallelogram, 
bfgh. The diagonal, } g, will represent the direction and 
magnitude of the resulting weight. Were it not for the 
effect of the weight necessary to counteract the change of 
momentum of the connecting-rod at right angles to the 
centre line, the position of this final weight would always 
be in an horizontal direction from the shaft when the engine 
was on centre, since the line, 4 g, equal to the sine of the 
angle of inclination, would then fall from the point, a, 
situated on the circle; as it is, the required direction will 
always be somewhat nearer to the centre line. 

We have thus far supposed the counterweight to act in 
the same plane in which the reciprocating parts move. But 
as the weight itself cannot be placed exactly in that plane, 
we must see how we can dispose it so as to produce the 
same effect as if so placed. If it is a crank-shaft engine, we 
ean easily accomplish this by dividing the counterweight 
into two equal parts, and placing one on each side of the 
crank, equidistant along the shaft from the centre line of the 
engine; or if, for particular reasons, this is not practicable, 
then we must divide the weight into portions inversely pro- 
portional to «he distance from the centre line, at which we 
are obliged to locate them. In the case of an overhung 
crank, we must proceed in a different yet similar manner. 
It will be necessary, in order to avoid the tendency to pro- 
duce rotation that exists in the case of two opposite forces 
not acting in the same line, to provide a third force, and 
this we may do by placing a weight exactly opposed in 
direction to the counterweight, on the opposite side of the 
latter, from the centre line of the engine, and of a magni- 
tude, as compared with that which we have already assigned 
to the counterweight, inversely as the ratio which its dis- 
tance from the position of the counterweight bears to that 
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of the counterweight from the centre line measuring along 
the shaft, and the counterbalance weight must now be aug- 
mented by an amount equal to this second weight. The 
case of a double-cylinder engine differs in no respect from 
those which we have already considered, since each set of 
reciprocating parts is to be balanced separately, and the 
weights may then be combined in the manner already illus- 
trated. 





position and magnitude of the mass required to counter- 
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This, then, is the proper manner in which to counter- 
weight an engine of any description, horizontal, inclined, or 
vertical. In the former case, the weight, supposing it 
situated in the plane of the centre line, would fall opposite 
to the crank, and be equal in magnitude to the total weight 
of the reciprocating parts ; in the latter it would be placed 
in the same position, but would only be equal to one-third 
the connecting-rod, as already determined. 

There remains yet one fact to be noticed in connexion 
with this subject, viz., the effect of the connecting-rod in 
producing more rapid motion of the reciprocating parts when 
they are in the portion of their stroke farthest from the 
crank-shaft, than when in that nearest to it. With a rod 
six times the length of the crank, the maximum velocity is 
absorbed and re-imparted in the former portion of the re- 
volution, while the crank advances in the direction of the 
centre line through but five-sevenths the space through 
which it moves in the latter case, while the rate of motion 
when the erank is near the centre line is about forty per 
cent. greater on the one end than on the other. As the 
same amount of vis viva, therefore, has to be absorbed and 
imparted by a less forward motion of the crank-pin, the 
pressure coming upon that point must be greater in the 
same proportion at one end and less at the other. The 
result of this is, that ifthe engine were balanced for the 
mean speed of the piston, the counterbalance weight would 
be too little when the piston was at the end of its stroke 
from the shaft, and too much when at the other end. In 
both cases, therefore, there would be a force acting to urge 
the engine bodily in the direction away from the shaft. 
But this pressure, being always in one direction, would not 
give rise to vibration, except, perhaps, to a very limited ex- 
tent, as its intensity varied at different portions of the 
stroke. Itis evident that any increase or diminution of 
the counterbalance weight, would only tend to produce 
inequality in the effect of this force on the two strokes. 
The writer lately witnessed a beautiful illustration of the 
fact now referred to, in the working of a high-speed engine 
that was placed for trial on some planed iron surfaces, and 
not bolted down. After it had been running a few minutes, 
he observed that it had moved bodily backward several 
inches, and the present explanation thereupon suggested 
itself to him as the cause of the phenomenon. 








THE ENGLISH ELECTRICAL LIGHT. 
Paris Exuisition. 

Tue English pharos is the butt of the Exhibition. 
Imagine an octagonal box of wood surmounted by a 
very mean-looking lantern, reared high in the air on 
the top of a rough scaffolding of timber, and you have 
an idea of this graceful structure. The Exhibition 
building itself is certainly plain and inartistic. But 
being surrounded by shops and restaurants, adorned 
by handsome lamps, striped blinds, and other orna- 
mental accessories, it i8 eon ively little seen from 
the park. All the detached buildings in the park are 
sightly, and most of them not merely elegant, but 
perfect gems of beauty. Two structures are more pro- 
minent than all the rest, and tower over them. One 
is the handsome French lighthouse of iron, which we 
have already described; the other is the miserable 
wooden scaffolding in the English department, intended 
for the display of the electric light from its summit. 
It was an enormous mistake to rear such a pile of 
deformity amid so much elegance and beauty, and this 
fault could not have been redeemed by any amount of 
excellence and superiority in the light itself. But the 
light turns out to be as defective as the structure, and, 
in fact, it will not work at all. There is a French 
electrical light set in an elegant and not high building 
near the Grande Porte, which works every night most 
successfully. But the English light refuses to shine, 
so that the huge wooden pile of deformity has, in 
fact, been intruded without compensation and without 
result, except to disfigure a very tasteful and unique 
display. In case, moreover, that any visitor should be 
ignorant of the fact that it is England who is account- 
able for this monstrosity, care has been taken to 
notify the gratifying fact upon great signs, in different 
languages, affixed to the a. The Trinity House, we 
see by the returns in parliament, has taken a large part 
of the sum appropriated to meet the expenses incident 
to an appearance in the French Exhibition. But, so 
far as we can see, it would have been better to give 
them twice the sum to stop at home. Nothing they 
can show or do in any other department can com- 
pensate for the disfigurement they have occasioned 
and the ridicule they have brought upon the English 
name by this miserable pharos, which, it is to be hoped, 
some strong gale will yet scatter to the winds. ‘The 
best thing that now can be done, we think, will be to 
take the structure down. We shall thus, at least, get 
rid of the eyesore, and also of the absurdity of having 
erected a lighthouse which will not shine. We are, of 
course, aware that in every mechanism there may be 
hitches at the first starting, which time should be 
given to overcome. But ample time Aas been given. 


The Exhibition was opened on the 1st of April. We 
have now reached the middle of June. And yet there 
are no signs of vitality. It will be too late to show 
the light when the Exhibition is over, and the doubt 
arises whether, if this light is the capricious and un- 
certain thing that it would seem to be from these 
failures, it is a suitable thing for lighthouses at all—at 
all events as applied in England. We trust that 
some ay ~~ ask in parliament who it is come ir 
responsible for this grotesque failure—who propoun 
the idea of such = mative and unsightly structure, 
and who the tyro was that carried the idea out. The 
French papers criticise the abortion with some asperity, 
which is not to be wondered at, seeing that the failure 
is not a harmless one, but involves the existence of an 
abiding eyesore. Certainly the affair should not be 
suffered to remain where it now is. P advice 
should be at once taken as to what should be done ; 
and unless some method ean be suggested of making 
the structure promptly sightly and presentable, it 
should be taken away altogether. As to the light 
itself, it is of little consequence, comparatively, whether 
it works or not. 








THE SUPPLY OF PETROLEUM. 


Mr. StrttMAn B. ALLEN, of Boston, has addressed to the 
Commercial Bulletin, an American paper, a letter in which he 
speaks of the vast supplies of petroleum available in all parts of 
the world. He states that petroleum is more abundant in 
quantity, and more easily obtained, than coal. A knowledge of 
coal oil far antedates the Christian era. Herodotus describes 
bitumen springs as existing in Zante, one of the Ionian Islands, 
more than two thousand years ago, and says these springs pro- 
bably supplied the Egyptians with material for constant use in 
religious ceremonies and the embalming of mummies. These 
springs have been recently visited by Americans, with a view of 
practically working them. Dioscorides tells us that rock oil was 
collected in Sicily, and burned in the lamps of Agrigentum. 
Tacitus, Pliny, and Visuvius all testified of petroleum. Alex- 
ander visited the oil springs of the Euphrates, which are flow- 
ing still. A dark petroleum, of high value, flows from a 
mountain in Persia, From a remote period the Burman empire 
has received supplies of rock oil from the Himalayan valley. 

The pitch used at Babel was made by evaporating petroleum. 

That of Babylon was obtained from the sulphur, brine, and 
oil springs of Is, the products of which are still sold in the 
village of Hits. There is a vast accumulation of rock oil in the 
Dead Sea, where it is hardened by oxidisation, and drifted to 
the surrounding shores. 

Immense quantities of rock oil are found in Baku, a high 
peninsula on the western shore of the —— Sea. From the 
time of Zoroaster, naphtha from this place has been sent all over 
Asia for the sacred fires of the Parsees. The liquid streams 
spontaneously through the surface, and wherever a hole is 
bored. At Balagan, near the capital village, the sides of the 
mountain stream with black oils, which collect in reservoirs 
constructed in unknown ancient times. In 1817, a column of 
flame, six hundred yards in diameter, broke out near Balagan, 
and roared with boiling brine, and ejected rocks, for eighteen 
days together, until it raised a mound 900 ft. in height. The 
people use this oil for light and fuel, and also cover their roofs 
with it. The Atecshjahaos fire with it their limekilns and burn 
their dead. The Ghebers bottle it for foreign use. 

Oil springs exist in the bottom of the sea, a notable one 
rising through the water south of Vesuvius, and others near 
the Cape de Verde Islands. Petroleum: exists in Florence, 
Sicily, the Caspian shores, in Derbyshire, England, and in 
France. It is found in Parma and Modena, in Italy. The 
springs of Ammiano and others have lighted the streets of 
Parma and Genoa for a hundred years. It is also found in 
Bavaria, in Germany. i i 

In France, oil springs have been known from time im- 
memorial at Clermont and Gabian, in Canton Neufchatel. In 
Persia, it has long been used for illumination. The Chinese 
have for ages used the carburetted hydrogen gas. Dr. Living- 
stone discovered rock oil in the central recesses of Africa. 
Large quantities are found in Cuba. The Lake of Bitumen, in 
Trinidad, as is well known, is often mentioned by travellers. 

The naturalist, M. Boussingault, says: “‘ Petroleum abounds 
in South America, in Peru, in Venezuela, and on the northern 
shores of New Grenada. It floats upon the waters of Mara- 
caibo Lake, and illumines the night with phosphoric fire from 
the vapours of an asphalt mine upon its margin. There are 
great basins of petroleum in the valley of the Magdalena river.” 
Humboldt, in his ‘* Researches and Travels, 1799,” confirms the 
fact of its abundant existence in South America and in the 
West Indies. He observed near Cape de la Bria a stream of 
naphtha issuing from a mica formation. ; 

“[’Essai Politique sur I’[le de Cuba” says: “ The entire 
series of the West India and Windward Islands presents the 
phenomena of petroleum springs, beds, or basins of asphultum 
and accumulation of mineral pitch.” Allan’s “ Manual of 
Mineralogy” says: “ The whole of Cuba is impregnated with 
bituminous matter to a surprising degree in cavities in the rocks. 
In the early history of Cuba it is recorded that ships were 
careened in the harbour of Havana, and pitched with the 
natural tar found lying in abundance upon the shores of the 
beautiful bay.” MeCulloch’s “Geographical Gazetteer” says: 
“ The nationalities of Venezuela and New Grenada contain im- 
mense reservoirs of mineral pitch from which gush fountains of 
petroleum. Copious streams of leum occur on the borders 
of Maracaiba Lake. This lake is 940 miles in circumference. 
Near its margin is a mine of asphaltum, the bituminous vapours 
of which are so inflammable that during the night fires are 
eternally seen which resemble lightning, and go by the name of 
‘the lantern of Maracaiba.’” 





Sims, in his “History of Avah,” states: “ The petroleum 


springs and wells near Rangoon, in Asia, have produced annuall 
some 400,000 hogsheads for more than three fates On the 
Irrawaddy, in Burmah, are more than five hundred square- 
curbed wells, 3 ft. in diameter and from 200 to 300 ft. deep, at 
the bottom of which the petroleum boils up. In Southern Russia 
it is gathered in shallow pits, as it flows from beneath the hills.” 
The more solid elements of petroleum also predominate in the 
— ary, ot bitumen, found abundantly in 
at pitch lake in Trinidad, in Indi i 
vot alg A ia, Central America, and 
In the United States, we find from De Bow’s Review that the 
production of petroleum has been as follows: 


For 1861 600,000 barrels, 
» 182 .. 1,000,000 ,, 

» 1863... 2,000,000” 
» 1006 -ia0 2180,000 

» 1865 2,300,000 ,, 
+, 1866 4,000,000 


and one million barrels in Canada. 
wn ca is attributable to 

the present low prices show that the sources of production 
exceed ‘the present dimand ” 

A large oil tract has also been discovered in California, and 
Col. Gowan, an American, has bought an oil spring on the Island 
of Samos, on the coast of the Azof Sea, which was known four 
hundred and fifty years before the Christian era, 

In Wales, also, there are three cannel-coal mines yieldin 
good eoal oil, and oil has also been obtained from the Scotc 
cannel; whilst Mr. McKenzie, of Sydney, in New South Wales, 
formerly Government examiner of southern coal fields reports: 
“There are extensive cannel-coal fields in Australia. Four 
different companies are making oil from the Hartley cannel coal, 
near Sydney. The Hartley Kerosene Company report a yield 
of one hundred and forty gallons of oil to the ton of coal.’’ 


The increased yield in the 
the removal of the special tax ; 








EGROT’S STEAM BOILER. 

WE give on the next page an engraving of the small steam boiler 
exhibited at Paris by M. Egrot, this boiler, with its feeding appa- 
ratus, being intended for use in establishments where a supply 
of steam is needed, but where a steam-engine is not employed. 
The boiler, which is of the upright class, has an iron shell and 
firebox, and is fitted with the copper tubes, D D, in order to in- 
crease the heating surface. ‘I'he shell is made so that the upper 
part can be removed by taking out the bolts in the angle-iron 
rings, « y, and those around the base of the chimney, the fire- 
box and tubes being thus exposed for cleaning and repair. The 
apparatus for feeding the boiler consists simply of a reservoir, J, 
fitted with two three-way cocks, L and M, the pipe from the 
former leading to the top of the reservoir. The cocks, L and M, 
can be moved simultaneously by a single handle, which is shown 
in the engraving in its mid-position, both cocks being closed. 
When the handle is put in the position, a, the water flows into 
the reservoir through the cock, M, and the supply pipe, R, the air 
escaping through the cock, L, and the pipe, ‘1’, into the ash-pit, 
F. When, on the other hand, the handle is placed in the posi- 
tion, b, the steam from the boiler enters the reservoir, J, through 
the cock, L, and pipe, P, the water in the reservoir ut the same 
time flowing into the boiler through the cock, M, and pipe, R. 
There is, of course, nothing new in the principle of this arrange- 
ment, but it has been carried out by M. Bgrot in a simple 
manner. The steam pipe, P, is carried down within the boiler 
to the proper water level, so that unless the boiler is short of 
water, no steam can enter the reservoir, and, consequently, no 
additional water be put into the boiler, even if the cock handles 
are in the position marked b. 








ADVERTISING.-—We are aware that among manufacturers 
some very great misconceptions prevail upon the subject of ad- 
vertising. Some suppose that, except they can trace to some 
direct transaction the effect of an advertisement, the money 
spent has been squandered, forgetting that the first great 
object of advertising an article isto make it familiar to the 
minds of those who deal in or purchase that article. The effect 
of this familiarity will show itself afterwards, and most fre- 
quently without any reference to the source whence it 
was obtained. Others, again, when business is good and cus- 
tomers plenty, think it useless to expend money in seeking 
to increase the one and multiply the other, forgetting 
that it is the very moment when they are liberally rezlising from 
their business when they should wisely extend its ramifications, 
providing against the coming day of depression and decline. 
Some unwisely squander money by inserting their advertise- 
ments in newspapers that do not reach the class interested in 
their goods. Others, more unwisely, refuse to advertise at all, 
losing sight of the necessity, in these days of activity and pro- 
gress, of keeping foremost in the race of competition. Adver- 
tising, judiciously and suitably done, we believe always pays 
directly. But there are indirect benefits derived from it which 
should not be lost sight of. A journal intelligently and earnestly 
devoted to the advocacy of acertain principle or policy main- 
tains at much cost and labour a constant testimony on the sub- 
ject which it expounds, which is rarely remunerated by its sub- 
scription list, although its influence on popular sentiment, or 
haply the leaders of popular sentiment, may be wide and 
potent. Now, we hold that the class or the interest in 
the community that is benefited by the labours of such 
a journal is not only doing rightly but wisely in sustaining 
it by its pecuniary support in the shape of advertising.—7he 
Tron Age. , 

IraLtaN Enorves.—The piston, connecting-rod, &c., of a 
pair of marine engines exhibited by Italy, in the Paris Exhibi- 
tion, are most minutely copied from Mr. Penn’s designs. The 
imitation is, if possible, closer than that of English machine 
tools by some of the continental makers, 

Enorve Dretvers 1n AmMerIcA.—On the Erie Railway the 
present pay of engine-drivers ranges from $3.75 to $4.00 in 
currency per day, equal, say, to from 11s, to 13s. 6d. in silver. 
Firemen receive $2 a day. On some of the other lines — 
is lower, engine-arivers receiving $3.25 a day on the New Yor 
Central Railway. Fitters in railway shops have from $3 to 
$3.25 a day, blacksmiths from $3.25 to $3.75. 
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LOCOMOTIVE PISTON, WITH DUNBAR’S PACKING; 


AS APPLIED ON THE ATLANTIC AND GREAT WESTERN RAILWAY. 





In America the pistons which have been most generally used 
for locomotive engines are those of the old Stephenson pattern, 
1a which the packing consists of a pair of cast-iron rings havin 
a broad cast or wrought iron ring inside them, and foreed 
outwards by four or more semi-elliptical steel springs, the pres - 
sure exercised by which can be regulated by set screws. In 
some of his large locomotives, with 18 in. and 20 in. cylinders, 
Wittans employed pistons of this kind in a still more complicated 
form. In order to distribute the pressure of the springs over 
the inner surfaces of the rings, he fitted each of the ordinary 
semi-elliptical springs with two smaller springs of a similar kind 
fixed one to each end of it. As his pistons had six main springs, 
there were thus eighteen springs in all, and pressure was applied 
to the rings at twenty-four different points. Pistons of the kind 
first mentioned used at one time to be considerable favourites in 
this country, but they are now almost discarded in favour of 
those fitted with Ramsbottom’s rings, brass rings sprung into 
their places, or some other more simple kind of packing. A 
description of packing which is now being largely used on the 
Grand Trunk Railway of Canada, the Atlantic and Great 
Western Railway, and some other American lines, is that known 
as “ Dunbar’s patent packing.” Of this packing, which is stated 
to be giving exceedingly good results, we give an engraving 
above, showing it as applied to the engines on the Atlantic and 
Great Western line. 

The piston is of the ordinary form, and the packing consists 
of three rings of the sections shown in Fig. 3. The inner ring 
is of a T section, and the other two rings are placed one on each 
side of its outer rib—being held between that rib and the body 
of the piston, and the follower, or cover, respectively. The ring 
of F section has a groove cut in it, which is filled with Babbitt’s 
metal. In the engravings the other rings are shown made up 
of parts of | section, and parts of plain rectangular section 
enclosed in the recess of the |_-sha portions; but in many 
cases Mr. Dunbar makes the rings of a simple rectangular 
section only, instead of building them up in this way. The 
side rings are kept up to the bore of the cylinder by light spiral 
springs coiled round the shoulders of the centre ring, as shown 
in Fig. 3; and when the engine is at work they are also forced 
outwards by the pressure of the steam on their inner sides, the 
steam — admitted to the space within the rings tbrough 
small holes formed in the body of the piston and the follower, 
as shown in Figs. 3 and 4. It will thus be seen that the side 
rings act alternately as the effective packing of the piston, one 
of the rings being acted on by the steam during one stroke of 
the piston, and the other during the other stroke. It will be 
noticed, also, that the side rings have shallow recesses formed in 
them at intervals on the sides next the body of the piston and 
follower respectively, the steam entering these recesses and press- 
ing the side rings against the rib of the centre ring. 

The centre ring is a solid ring, without any cut through it; 
but the other rings are made in sections, so that they may 
readily follow up any inequalities of wear in the cylinder. The 
method of turning up the rings is shown by Fig. 1, which repre- 
sents the sectional forms successively assumed by the cast-iron 
drum from which the rings are cut off. The ring or drum is 
first squared up to dimensions, namely, 53 in. long by # in. thick, 
and a shoulder is $#@n turned in it, as shown in No. 2, Fig. 1. 
From the portiorf, 2 in. long, which has been reduced in thick- 
ness to 7; 1n., four rings are then cut off, as shown by No. 3, 
and the remaining portion of the drum is then used to form four 
corresponding {_-shaped rings, as shown by Nos. 4 and 5. One 
side of the Saengaine rings can of course be faced before they 
are cut off by a parting tool, and the facing of the other 
side is effected by placing them successively in the recesses 
turned in the | -shaped rings, these latter thus acting as chucks. 
The rings of which we are now speaking are turned about } in. 
larger in diameter than the cylinder, and are sawn into the re- 
quired number of segments. The segments of rectangular and 
L-shaped section are then arranged so as to break joints, as 
sbown by Fig. 2, and the s of each composite ring thus 
formed are kept from shifting by the introduction of a steady 
pin. When the rings, instead of being built up in the manner 


shown in the engravings, are composed simply of segments of a 





plain rectangular section, these segments have holes drilled a 
short way into their ends, and in the abutting holes of each pair 
of segments a small spiral spring is placed, this spring serving 
to keep the segments in place, and at the same time forcing them 
mg Ag wee the bore of the cylinder. As we have already 
said, Mr. Dunbar’s packing has been found to work exceedingly 








well on both the Grand Trunk Railway of Canada and the 
Atlantic and Great Western Railway, and on this latter line we 
are informed that it has been found that one man could keep in 
repair the “ Dunbar's” piston packing for 150 engines, the 
packing running in many instances more than twelve months 
without requiring renewal. 





EGROT’S STEAM BOILER, AT THE PARIS EXHIBITION. 
(For Description, see preceding Page.) 
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THE PARIS EXHIBITION. 
ExPLORATIONS IN THE Marin Buripine.—No. V. 


Tue last country we visited was Prussia. We next 
come to Austria, and ltere, as the objects exhibited in 
the machinery department are neither numerous nor 
important, our remarks may be correspondingly brief. 

he first objects we encounter are some very good 
printing-presses, by Koenig and Bauer, of Kloster 
Oberzell, near Wurzburg, in Bavaria.. Of these 
presses, one prints in two colours, and the other two 
in one colour. The two-colour machine acts on the 
same principle as the two-colour press we have already 
described in the French department. At each end of 
the machine there is an inking-table, with its appro- 
priate rollers, and there are two forms, one for receiv- 
ing ink of one colour and the other for receiving ink 
of the other colour. The travel of these forms is 
such as to bring them both in succession beneath a 
central cylinder upon which the paper is wound, and 
this cylinder makes two rotations for each recipro- 
cation of the table. By this arrangement the paper, 
after having received the impression from one form, 
is still carried on and receives the impression from the 
other form, so that two colours are printed without 
removing the paper from the cylinder at all. We have 
already explained how any number of colours might be 
printed under this arrangement, by performing the 
inking process sideways instead of at each end of the 
machine. There would, of course, require to be a 
block or form for each colour that is impressed, and 
the central cylinder would require to perform as many 
rotations as there are colours to be printed. The 
whole of the machines exhibited by these makers are 
of excellent quality, both as regards workmanship and 
design. One of the single-colour presses has been 
sold to Mackenzie, of Glasgow. 

Another very good printing-press exhibited by the 
“* maschinefabrik,” of Augsburg, has the table 
which carries the type propelled backward and for- 
ward by a crank motion, the benefit of which is that 
the motion begins and ends slowly, and is thus accom- 
plished without any jerk. The table, which is formed 
of cast iron, has rails cast upon it on the lower side, 
which rails run on rollers which also travel backward 
aud forward upon grooved rails. A cam motion moves 
at intervals a small shaft, from which light laths pro- 
trude, which fall between the tapes when in one posi- 
tion, but lift the printed sheets from the tapes and turn 
them over upon a table, when the shaft is moved by 
the cam. 

There are three great scales of cast steel by Fran- 
cois Mayr, of Leoben, exhibited in this department, 
of which the longest is about 20 ft. long, and the 
shortest of about half that length. These scales are 
of excellent finish, and appear to be very accurately 
graduated. 

The Austrian Government exhibits telegraphic 
lights and also electrical apparatus for military pur- 
poses ; also a torpedo for blowing up ships. This con- 
trivance consists of a circular tank of iron about the 
size of a large barrel, within which the powder is 
placed. The powder is fired by percussion, when a 
ship or any che object strikes against some large 
projecting knobs ranged round its upper edge. A 
wooden frame loaded by weights is first lowered to the 
bottom of the sea, towards which the torpedo is 
drawn down to the necessary depth by suitable lines. 
There are also electrical apparatus shown for firing the 
torpedo by electricity when a shin is passing over it. 
The whole contrivance is elementary, and does not ex- 
hibit much perspicacity or refinement in the expedients 
adopted. The Austrian Government also exhibits a 
a of the war-steamer, Archduke Ferdinand Max, 
and a rough model of a pair of return connecting 
horizontal marine engines, in which there is nothing 
that is new or good. 

The Austrian Government also exhibits a machine 
for rifling gun-barrels,. by which four barrels are rifled 
at once. ‘Ibis machine is both well designed and well 
constructed. They also shew a parabolic reflector for 
lighthouses, well made, but in which there is nothing 
peculiar. They also show a machine for forming 
the spokes of wooden gun-carriages, which is done by 
revolving adzes, making one hundred turns per minute. 
One such adze revolving on each side determines the 
breadth, and an adze revolving above cuts the upper 
surface, after which the piece of wood is turned over to 
have the other side cut. Finally, the sides of the spokes 
are made of the proper elliptical form by being passed 
between half-round adzes to the required point. There 
is also a good dovetailing machine, shown by the Govern- 
ment, which is used in making ammunition boxes, and 
there is another dovetailing machine exhibited by a 
private firm, which at present makes very rough work. 





G. Sigl, Vienna, exhibits a very ape double- 
cylinder engine of 60 horse power, and adjoining it 
there is a horizontal engine by another maker, which 
we need not now further describe; as we intend to 
give a cut of it, as also of some water-space boilers, of 
which the plans are shown beside it. A model of a 
dredger, by the Chevalier Mauser, is shown, and was 
full denecihed by us a few weeks ago. It is formed 
with a well and central chain of buckets, and represents 
the species of dredger employed to clear the Sulina 
mouth of the Danube. 








THE DRAINAGE DISCUSSION. 
To THE Epiror OF ENGINEERING. 


Srr,—In answer to your correspondent “C. E.,” I beg to 
state that I fear he has singularly misconstrued both Baron 
Liebig’s statement about the Japanese and my remark upon the 
subject. I had no reference to the page or the book, but to the 
sense of the language used. 

The Japanese are thorough supporters of what we call the 
“ mineral theory,”’ that is to say, of the necessity of returning 
to the soil the ash-constituents of the food we have consumed. 
They appear to know perfectly well that these matters must be 
necessary elements in the structure of ‘aye ws or they would not 
be found in them; that they could not be obtained from the at- 
mosphere, and hence must have been drawn from the soil; that 
however great the store thereof that might be present in the soil, it 
must some time or other become exhausted, if each crop di- 
minishes it, and no effort is made at replenishing; and, finally, 
that as crops will not grow if only one of these ash-constituents 
is missing, the best and surest plan is to give them back in the 
form and proportion furnished by nature. : 

Though the Japanese may not be able to explain all this chemi- 
cally, there is no doubt that they know it experimentally, and it 
is for this reason that they do not throw away the urine. Asa 
rule, the feces are composed of undigested and undigestible 
remnants of food, and of the insoluble and undissolved mineral 
ingredients forming part thereof. The urine, on the contrary, 
contains the soluble mineral constituents, and is, on this account, 
and because of the greater quantity it holds of them, the most 
valuable of the two for vegetable life, for the substances must 
be solved before the rootlets can take them up. The offensive 
smell of fresh faecal matter may be compared to the smoke and 
soot of an incomplete combustion or oxidation. When feces 
alone are left exposed to the air, the combustion, and thus also 
the “smoke,” continues. When placed in the soil, the same 
process takes place; but the smoke or gases are absorbed and 
appropriated by the earth. 

When faces and urine combined are given to the soil, the 
process of decay or ‘‘ solution” is hastened. 

The nitrogen of the nitrogenised constituents is changed into 
ammonia, of which a small part is converted into nitric acid. 
The action of ammonia in soils is twofold: firstly, it furnishes 
the plants the required nitrogen; secondly, it acts, like carbonic 
acid water, as a solvent of inorganic substances, having especially 
a powerful effect upon earthy phosphates. In order to make a 
soil fertile, it is requisite, firstly, that all the minerals should be 
present—for instance, magnesia, lime, potash, and phosphoric 
acid for the seed, silicic acid for the stem, potash for the sap, 
&c.; secondly, that carbonic acid and ammonia should be 
present, in the first place, to give the above matters such a form 
that the plants can digest them, and, in the second place, to 
constitute themselves the nutritive elements, such as sugar, 
starch, gum, &c., the ammonia furnishing the nitrogen when 
required. 

The error of withholding urine from the manure is thus 
manifest, it containing not only the larger share of the minerals 
already in a state of solution, and thus more immediately avail- 
able, but also most of the ammonia required for solving quickly 
the minerals of the feces. , 

The mistaken “ nitrogen theory” which Baron Liebig ridicules, 
and of which the Japanese are not guilty, consists in the foolish 
idea of many ignorant or short-sighted farmers, that ammonia 
alone suffices for fertility. If, by the application of sulphate, or 
other salts of ammonia, as manure, many fields have borne large 
crops, it is only because the mineral constituents required for 
the harvest were already present in the soil, and were thereby 
solved. If they had not been present, all the ammonia in the 
world could not have produced a crop. To use ammonia alone 
is thus but a way of cmtes the process of exhausting the 
soil, the largest harvest doing the most harm; and such treat- 
ment is in that respect no better than the practice of letting 
fields lie “ fallow,” or growing clover on them. .It is this, which 
Baron Liebig thoroughly explains; and if ‘C. KE.” has not dis- 
covered this to be the meaning, I fear that he has read the 
books of that most eminent agriculturist to very little purpose. 

Your correspondent, Mr. Taylor, I beg to thank for the addi- 
tional information he has furnished in regard to his scheme, but 
venture to remark that a little ‘‘more detail” would have been 
welcome, and is certainly necessary to judge properly of its 
merits. To do so, we must know exactly what the fechanical 
arrangement is—how much it costs; who has to pay for it—his 
company or the householders; what the process is of removing 
the fxeces and manufacturing it into ‘ British guano;” who does 
this; where it is done, and af what cost; where the system is 
introduced ; in how many towns or houses ; and how the people 
like it, &c. &c. &c.—all of which should be attested by proper 
references. ‘The mere assertion that, ‘by this process, a certain 
company has realised a dividend of 5 per cent. is no recommen- 
dation, for we sée that by its use agriculture sustains a grievous 
loss in the waste of urine, which, as above roughly explained, is 
the most valuable part of the two, both in its ingredients and in 
its properties. 

he adaptation of Mr. Moule’s idea of sprinkling absorbent 
substances over the fees, such as ashes or earth, does not im- 
prove the matter much. In your impression of April 5th ult., 
speaking of the “earth closet,” you justly call it “a prepos- 
“ terous project, the alleged success of which is both equivocal 
“and partial, and its admitted inconvenience very great.” 
These remarks apply with ful! force in my opinion to Mr, Tay- 








lor’s scheme, because it has all the known faults of the earth 
closet with the additional ones, Ist, of by far not effecting such 
a complete utilisation of all the fecal constituents; 2nd, of 
still discharging putrid liquid in the sewers, and thereby 
generating noxious gases, the escape of which, in streets and 
houses, cannot be prevented; and, 3rdly, of doing all this b 
means of a still more impracticable and inconvenient contri- 
vance than Mr. Moule uses. 

Upon these grounds I applied and still apply the terms of 
‘“‘ whimsical, preposterous, and insane” to this scheme, and will 
continue to do so, so long as these grave errors exist in both the 
method of collection and of utilisation. If Mr. Taylor can show by 
argument, or some other evidence, that I am mistaken therein, 
that is to say, that these faults do not exist, or are unimportant, 
or easily curable, I will ery “ peccavi,” and honestly confess that 
I was wrong. In the mean time, I beg to assure him that, in 
using such strong language, nothing uncourteous is intended, 
and I give him perfect liberty to treat my own system ina 
similar manner; that is to say, if he can find and prove the ex- 
istence of such faults as great inconvenience or annoyance to the 
inhabitants, too great an expense of the process, too great a com- 
plication or impracticability of the arrangement, imperfection of 
utilisation, &c. &c., to call. it all sort of names expressive of his 
condemnation. For this purpose I beg to refer him to the de- 
scription of my plan as published in your journal of November 2, 
1866, and also to Mr., Frederic C. Krepp’s recent work on the 
“* Sewage Question,” where it is closely scrutinised and ex- 
plained. ° 

It is only by such a comparison and criticism that this dis- 
cussion can ever effect its intended purpose, namely, of dis- 
covering and proving which is the best sewerage system. I con- 
sider your journal an open court of professional inquiry, of which 
you are the presiding judge, and in which we all are allowed to 
produce the evidence necessary to sustain onr plea, provided it 
consist of proof or argument, and not of superficial assertion or 
irrelevant matter. The question now'before this court is in- 
dubitably of the utmost importance ; for having direct reference 
both to public heaith and agriculture, it may be said to be one 
of national life or death, and hence it is desirable that it obtain 
a patient hearing, and that the evidence should be carefully sifted. 

The letter of your correspondent “ O. 0.” deserves no notice, 

am, Sir, respectfully yours, 
CuHar.es |. LIeRNUR. 
2, Royal Exchange- buildings, E.C., 
June 17, 1867. 





To THe Eprror or ENGINEERING. 

S1r,—Will you kindly allow me to say that the word “ obtain,” 
in my letter admitted to your paper last week, was a misprint 
for “ detain.” 

Iam, Sir, your obliged Servant, 

British Guano Company (Limited), § Francois Tayor. 

Romsey, June 18, 1867. 








RULES FOR THE DRAWING-OFFICE. 
To THE Eprror oF ENGINEERING. 

Sir,—When, a few weeks ago, we handed to a gentleman 
connected with your staff, and upon his own application, a copy 
of the rules which we had established for the management of 
our drawing-office, we were not sure that you would consider 
them of sufficient importance for publication. As they have, 
however, appeared, and have also been criticised in your 
columns, it may be as well for us to state that they were drawn 
up in the organisation of our new works, distinct, we may say, 
from any other establishment, and in a measure because of the 
number of gentlemen, strangers to ourselves, whom we had 
suddenly to engage as draughtsmen, greatly upon trust as to 
their qualifications and character. Under these circumstances, 
we thought it advisable to have our wishes distinctly expressed 
and understood. 

We may state that, since your unexpected publication of our 
rules, we have had a large number of applications from 
draughtsmen, most of them, apparently, gentlemen well 
qualified for the position they sought, and we may add that 
some of the largest mechanical engineers in the kingdom have 
expressed themselves much pleased with the rules, and more 
than one have signified to us their intention of adopting a some- 
what similar code. 

We are, Sir, your obedient Servants, 
JoHN AND Henry Gwynne. 
Hammersmith Ironworks, 
City Offices, 89, Cannon-street, E.C., June 16, 1867. 


To THE Epiror or ENGINEERING. 

Srr,—To correct an impression which has got abroad, that 
the “ Rules of the Drawing-Office,” published by you in your 
number of 24th ultimo, have been issued by us, or by a branch 
of our old establishment, we beg to state that we have no such 
rules in our drawing-office; and we do not believe that gentle- 
men or men of education (as we think draughtsmen should be) 
would sign such rules, 

We have been in the habit, for many years past, of trusting 
the gentlemen engaged in our offices implicitly; we have had 
little occasion to regret doing so, for those Who have departed 
from an honourable course, and broken the trust reposed in 
them, would not, we fear, have been restrained by any ru'es, 
however strict and harsh. 

We are, Sir, your obedient Servants, 
Gwynne & Co, 
Essex-street Works, Strand, June 18, 1867. 


To THE Epiror oF ENGINEERING. 

Str,—If you can afford me a little of your space in which to 
say a word or two on the “ Rules of the Drawing-Office,” I shall 
be obliged. : 

I think many of your readers will agree with me that W. E. R.’s 
remarks on the manner in which Dr. Arnold maintained his 
“splendid discipline” at Rugby are rather wide of the mark; 
the similarity between the discipline of a public school and the 
rules of a drawing-office is not very plain to an ordinary mind. 

I am quite ready to admit that the gentlemen in a drawing- 
office have usually a “liberal education,” but I have also seen 
that that has prevented some of them from tracing or copying the 
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designs of their principals ; and while there are men in our pro- 
fession who will copy the designs of their employers, not for 
their own use only, but to supply to competing firms, I, for one, 
think such rules as those of the Messrs. Gwynne are necessary. 

W. E. R. seems to think that the relations between dranghts- 
men and principals should be regulated solely by the code of 
honour. I wish it could be so; but, having strong evidence that 
such a happy state of affairs does not exist at present, I am not 
much sur that Messrs. J. and H. Gwynne should intro- 
duce specific rules against such a dishonourable practice as a 
draughtsman making use of what clearly he has no right to— 
the designs of his principals. My notions of honour may be 
very crude, but I cannot see that a gentleman would suffer much 
outrage to his feelings in signing an agreement not to appropriate 
what does not belong to him. 

I think, Sir, the reasons Mr. Lewis has advanced in toleration 
of Rule 10 must have been the same as those by which Messrs. 
J. and H. Gwynne were actuated when they framed the clause. 
Surely they could not think that they would be able by any 
rule to prevent draughtsmen from remembering what they did, 
neither would it be at all to the interest of a principal that his 
draughtsmen should at once, on completion of a drawing, forget 
all about it; indeed, it requires an eflort of the imagination to 
realise an office where the gentlemen would be continually for- 
getting and having to relearn the staple designs of the firm. 

Apologising for the length of my letter, 

I am, Sir, your obedient Servant, 
. DRAUGHTSMAN. 


CORLISS ENGINES. 
To tne Eprror or ENGINEERING. 

Sir,—In your last number, “ Observer” has put on record 
his observations on the Corliss engine, founded on what he has 
seen at the Paris Exhibition. Is it certain that your P. D. has 
not misplaced this communication, the oracular style of which 
would have harmonised well with the apothegms contained in 
your last column, at page 632? 

In these days it is no use playing the oracle under shelter of 
anom de guerre. The authority of a great name may give 
some weight to expressed opinions, even though unsupported by 
arguments, but no real engineer cares for the dictum of an 
anonymous writer. Such a grandiloquent utterance as this— 
“ In my eyes, the Corliss engine is a delusion”—may provoke a 
smile, or prompt the inquiry, who is the owner of the eyes 
referred to? or, in the case of some choleric individual, may 
elicit an allusion to his eyes, more pithy than polite, but it will 
not weigh in the slightest degree with any man of sense in con- 
sidering the merits of the engine. 

As different minds are differently affected, I confess that on 
first seeing a Corliss engine the impression it conveyed to me 
was exactly the reverse of that which “ Observer” records, and 
my conviction of the advantages of the system was so strong 
that I at once set about arranging to build these engines, 
You will recollect my consulting you, Sir, regarding them about 
that time, now five years ago. Since then I have been con- 
tinuously engaged with them; my experience of them coincides 
with that of the numerous parties who have ordered them from 
me, that they are most satisfactory, that their economy in fuel 
is remarkable, their speed regular and unvarying, their powers 
of self-adjustment to load as near perfection as possible, and 
that they work on daily, or day and night, and give no trouble. 
Experience entitles me to express an opinion on such a matter as 
this, and it is satisfactory to know that the opinions of some of the 
first civil and mechanical engineers in this country coincide with 
mine. What authorities ‘‘Observer” may have to back him 
remains to be seen, in supporting the statements of his, in 
various ways, remarkable letter. 

I am, Sir, yours obediently, 
Rosert DovuGtas. 
Dunnikier Foundry, Kirkcaldy, N.B., 
June 18, 1867. 
To rue Eprror or ENGINEERING. 

Sir,—The principle of variable cut-off, in connexion with 
liberal expansion, obtained without wire-drawing, meets with 
“‘ Observer's” disapproval, which is more particularly shown 
towards the Corliss valve-gear, as representing one of the 
several forms into which the principle has been practically 
worked out. i 

“Observer” bears witness to the excellence of the indicator 
diagrams taken from this engine—qualifying his praise, how- 
ever, by saying that he has seen equally as good given out by 
the common slide-valve. When properly designed, the ordinary 
slide produces good diagrams, with cut-offs at one-third or, 
perhaps, one-fourth of the stroke, and the distribution at these 
points does not offer much room for objection (the amount of 
compression probably not exceeding the useful quantity required 
by the piston-speeds now in use); but does “ Observer” mean 
your readers to infer that at the higher rates of expansion, for 
which the Corliss gear is specially designed, the plain slide 
produces equally good diagrams, cutting off ut, say, one-tenth or 
twelfth ? 

The objection made to the waste room caused by the form 
of ports cannot be of much moment, and it may be doubted if 
“ Observer” could lessen it, even though he put a slide-valve 
and expansion-valve at each end (if he really thinks the latter 
valve necessary); this would also be too great a step towards 
the complication he dreads. 

It is not at all certain that the majority of engines do not 
greatly vary in their loads, and it may be reasonably supposed 
that a great field for the application of variable expansion will 
be found in textile manufactures, which require especial regu- 
larity of motion; and, & propos of this, the owners of Saltaire 
must have sound reasons to order sets of cylinders and Corliss 
gear for the four pair of fine engines driving their mills. The 
results of this change will be of decided interest. 

I have not observed the full maintenance of the initial pres- 
sure to occur in practice, and taking one from the many dia- 


grams before me, it shows the pressure to vary from 2 1b. below 
the atmospheric line to 32 1b, above it, the cut-off being at yoths, 
and the piston speed 370 ft. per min. 





I confess to finding a difficulty in realising. the amount of 
compensation offered by the superheating of steam, caused b 
its friction through an insufficient portway. It strongly reminds 
one of the theorist who proposed to induce a similar effect by 
tightening up trunk and piston-rod stuffing-boxes. 

If ** Observer” had confined his criticisms to the Corliss gear, 
probably he would find sympathisers with his dislike to the 
“ rattletraps by which it is distinguished ;” but the “ Allen” 
gear must also be a useless refinement or a “ delusion” (unless 
its adaptability to high piston speed induces “ Observer” to use 
a milder term), and it seems a pity that the schemers of these 
valve motions could not have been taught that the same results 
would be attained probably with a single valve, and certainly by 
working “ with a little higher pressure and a little more ex- 
** pansion.” 

Chatham, June 19, 1867. 


LONG-SPAN RAILWAY BRIDGES. 
To tHe Epiror or ENGINeerine. 

Sir,—As the subject of long-span bridges which has been so 
long before the public in your columns is one of great import- 
ance tothe profession, and as I have devoted a great deal of 
attention to that class of bridge, which is especially commended 
by you, perhaps I may be permitted to make some further 
remaks thereupon, even though I have to contest toa certain 
extent your views as expressed in your last number. 

And, firstly, with regard to this compound cantilever and 
girder bridge of varying depth, I am quite ready to admit that 
it is a point about which engineers may very well be divided as 
to whether greater rigidity and freedom from vibration might 
not be obtained by making the bridge really continuous, that is 
without any hinge at the junction of the cantilever with the 
girder; but I cannot agree with you that a very small additional 
amount of metal to that required on the hinged system is neces- 
sary to effect rigid connexion. A very considerable addition of 
metal is requisite, at a guess I should say at least ith of the 
whole weight of metal in the span; for the extra metal occurs 
at the worst part of the span, and consequently adds to the 
load to be carried. 

The proposal to load fully one-half of the bridge only, and 
then connect the girder and cantilevers, does not get over the 
difficulty, but rather makes the matter worse. When after 
making connexion the load was removed, there would exist an 
initial strain on the top flanges at the junctions, on the side 
which had been leaded a tensive strain, and on the other a com- 
pressive strain. If, now, the other side of the bridge were 
loaded, the effect would be to intensify the compressive strain 
on the near side and the tensive strain on the far side; 
consequently, a greater section of metal would be required at 
the junctions than would be the case had the connexion been 
made when the bridge was uniformly loaded. 

Secondly, as to the presumed advantages of continuity in the 
case of viaducts, it is of course necessary to provide for the 
immense upward force exerted on one unloaded span when the 
adjoining spans are loaded, but any attempt to effect this by the 
resistance of the continuous girder to the upward force would 
involve the use of such an enormous amount of metal as to do 
away with any advantage attendant upon this form of bridge. 
One economical mode of providing for the effect of unequal loading 
is to make every alternate span consist of a girder anchored down 
at its extremities to the piers, and capable of sustaining the whole 
of the moving load when loaded itself, without putting any up- 
ward strain on the adjoining span, and also strong enough 
to resist the upward pull of the adjoining spans when only they 
are loaded. Even if this girder be made of the most advan- 
tageous form and depth, the weight of metal required for it 
would be nearly twice that for one adjoining span, if the bridge 
be of large span. Of course a much greater weight of metal 
would be required if the shallow continuous girder form were 
preserved in all the sppns. The result of several estimates for 
bridges of large span, which I have made, has disposed me to 
think that the cheapest way of making viaducts of this form of 
bridge is to substitute two smaller piers at a short distance 
apart for the one large pier; each pier in turn serves as a 
counterweight to the unequal load, a back tie being carried 
down through each. 

The method of constructing a bridge by building out from the 
piers, and the great advantage resulting from having the mass 
of metal near the piers, are described in my patent for the canti- 
lever lattice system, dated 19th July, 1856. A model of a 
bridge of this kind, 9 ft. long, has been standing in the Patent 
Museum at Kensington for the last ten years. Almost imme- 
diately after taking out my patent, I perceived the necessity of 
providing for the effect of unequal loading, and proposed to do 
it by inserting a hinged girder between the two cantilevers. I 
did not, however, patent this improvement till the year 1865. 
I have been constantly urging upon engineers the advantages of 
this system of bridging for the last ten years. The main cause 
of the economy of these bridges is the great length of cantilever, 
which I believe was first made public by my patent of 1856; I 
feel, therefore, that injustice is done me if I am to be considered 
as a mere imitator of Mr. Sedley. 

As to the question between Mr. Sedley and myself, it can be 
thus simply stated: 

If it can be shown that there is any essential difference in 
principle between Mr. Barlow's patent girders of varying depth 
and Mr. Sedley'’s system I will say no more, but if not, then Mr. 
Sedley’s exclusive claim to this principle vanishes. 

I am, Sir, your obedient Servant, 
E. W. Youne. 

8, New-street, Spring-gardens, June 17, 1867. 

(Mr. Young has misunderstood our suggestion for the con- 
nexion of the cantilevers and centre girder when deflected. We 
observed, a very small addition of metal would be required if the 
joint were rivetted up when the bridge was deflected under a 
load consisting of the entire dead load and half the rolling load, 
uniformly distributed—not on half of the bridge fully loaded, as 
stated by Mr. Young. We believe such a system, that is, giving 
a small addition of metal to each span, would be far more eco- 
nomical than Mr. Young’s proposal to throw a greater amount in 


&part, would undoubtedly be the most eeonomiecal method of 
meeting the difficulty incidental to Mr. Young’s system ; but the 
cost and inconvenience would, ia many instances, be fatal to its 
4 J 


doption.—Epb. E 


To tHe Eprror or ENGINEERING. 
Sr,—I beg to make an inquiry with regard to “ Arched Ribs 


with Braced Spandrils.” Is the term “ depth” to be under- 
stood in this case as applicable to the rise of the intrados of the 
rib above springing line, or to that distance+-depth of bracing 
above it? Also, will not the shape of the curve given to the 
rib modify the formula for the strain ? 


Whilst on the subject I would ask how, in the lattice girder 
over the London and South-Western Railway, is provision made 
for expansion and contraction, the girder being anchored down 
into the abutments ? 

Yours obediently, 
June 17, 1867. q 
[The term, ‘depth of the arched rib,” refers to the effective 
depth—that is, to the ver. sin. of the segment to which the arch 
corresponds. The shape given to the curve will of course, toa 
certain extent, modify the formula for the strain, but it was not 
necessary to introduce this refinement in our investigations. We 
are not aware what provision, if any, was made for expansion in 
the bridge over the London and South-Western Railway. 
Many simple expedients, such as long holding-down bolts, or 
linked ones, might, however, be adopted, so as to admit of move- 
ment over the piers in the usual way.—Ep. E. 


THE PRIZES AT PARIS. 
A CORRESPONDENT, having an official connexion with one of 
the juries, has addressed to us the following information: 
“‘ Curr Monsteur,—Je trouve dans votre dernier noméro une 
lettre relative aux récompenses de la Classe 66 qui nécessite une 
explication de ma part. Cette liste était parfaitement exacte 
au 17 mai, et e’était & ce moment la décision du jury. Mais 
la publication de ces listes, tant dans votre journal que dans le 
Times, » amené des réclamations et des obsessions tout-a-fait 
inopportunes vis-a-vis des jurés qui avaient fait leur travail 
aussi conscientieusement que possible, surtout eu égard au peu de 
temps accordé. En conséquence de ces faits le secret a étédemandé 
le plus possible. Les décisions, d’ailleurs, n’étaient pas défini- 
tives, car elles avaient été prises au moment od le nombre total 
du médailles d’or n’était que de 100 pour l’ensemble de l'Ex- 
position, et il avait fallu les reserves pour les mérites tout-a-fait 
supérieurs. Plus tard (bien aprés le 17 mai) le conseil supérieur 
a porté & 900 le nombre total des médailles d’or, et le Groupe 6 
s’y trouvait pour environ 130 médailles. Chaque liste de classe 
a été un peu augmentée, et pour maintenir la différence entre 
les mérites exceptionnels et les médailles d’or, le conseil supérieur 
du jury a consenti & augmenter le nombre des grands prix. 
C’est & ce moment que dans la Classe 66 on a porté aux grands 
prix, 1°, la Société des Forges et Chantiers de la Méditerranée, 
2o, Napier, et 3°, Penn, qui sont venus s’ajouter au grand prix 
déja accordé & la Société de Sauvetage d’Angleterre, dans cette 
méme classe. C'est également au méme moment qui ont été 
accordé les grands prix de Siemens, Hughes, Whitworth, Hof- 
mann en Prusse, et quelques autres. Voici aujourd’hui I'état 
de la question. Les listes du Groupe 81 et de tous les autres 
sont détinitives, et elles sont a l’impression pour paraitre au 
Moniteur le 2 juillet. En attendant, des extraits ont été com- 
muniqués confidentiellement aux commissaires des diverses 
puissances étrangéres. 
“La eéremonie officielle sera faite le ler juillet, dans le Palais 
de I’Industrie aux Champs Elysées, décoré & cet effet. Il a 
été impossible de songer & frapper d'ici Ja les médailles, ainsi 
que rédiger les diplomes ; ils ne seront done pas distribués en 
nature. Ily aurait eu, d’ailleurs, une autre impossibilité maté- 
rielle, c’est la grande longueur de temps nécessaire pour une 
telle distribution. La féte se bornera donc & un échange de 
discours et dans une proclamation solennelle des récompenses 
décernées par la commission impériale, ainsi que, dit-on, & une 
remise des décorations demandées par divers Ministéres pour 
des exposants ou personnes tenant & la commission impériale. 
“Il est question d’urganiser a |’Exposition un service de 
personnes techniques, pouvant donner des renseignements aux 
visiteurs qui le désireraient. On s’inscrirait & l’avance pour une 
ou plusieurs courses, soit dans le palais, soit dans les annexes. 
En attendant, vous pouvez porter & la connaissance de vos 
lecteurs ce fait, que la Classe 63 (matériel des chemins de fer) 
a reuni un certain nombre de renseignements donnés par les 
exposants, au bureau de cette class, dans le palais méme, section 
francaise. Un cabinet de travail est installé dans le fourgon 
exposé par la Cie de P. L. M., et la seule formalité & remplir 
est de s’adresser au surveillant de service, et de mettre son nom 
sur un registre spécial. Le surveillant est en uniforme, et porte 
une casquette oi se trouve l’inseription—Classe 63.” 
“Votre dévoné, 

“ 
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TeLecrapuic Accuracy.—A message sent from Charing- 
cross to Paris, from a person who had just returned from the 
last-named place, was plainly written, “Just home.” It was 
received thus: ‘Push home.” A message from a member of 
the Institutionjof Mechanical Engineers, then in Paris, toa 
friend in London, was plainly written, ‘“‘Sclineider dines with us,” 
and was received thus: “ Schneider turns with us.” 

Tue JumNa.—This steam transport, in running from the 
Tyne to Plymouth, attained an average speed of 134 knots per 
hour. 

MecHanicaL Inpustry IN THE NorTH.—Messrs. Kepple 
and Son have a large iron tug on the stocks, which will be ready 
for launching in a month; this tug has been built for the 
Government. The same firm has on hand a wooden tug of 
40 horse power, and another of 80 horse power, for Tyne owners. 
Messrs. Wigham, Richardson, and Co. have contracted to build 
a tug for the Commissioners of Northern Lighthouses. Messrs. 
Palmer and Co. (Limited) have five or six steamers in progress, 
principally for the Mediterranean trade. Messrs. Mitchell and 





every alternate span. Two smaller piers, at a proper distance 








Co. have on hand some large orders for Southern Russia. 
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THE ARMSTRONG-RUSSELL CASE. 


A CORRESPONDENT, who believes in the uprightness 
of Mr. Scott Russell in his dealings with Sir William 
Armstrong and Co., has written us a letter, which 
appears in another column, wherein he has purposely 
made out the worst case against Mr. Russell which 
the evidence would appear to warrant, and which case, 
he as purposely states, contains a fallacy which he 
leaves us to point out and expose. The task is not a 
difficult one, and it is, perhaps, as well to have, as we 
have here, a fair sample of the irrelevant and illogical 
style in which the evidence, in this unfortunate case, 
has been dealt with. 

The theory of the argument to which we now refer 
is that, in dealing with Mr. Russell, Sir William 
Armstrong and Co. would not have undertaken his 
order at all, but for his own representation that he acted 
as an agent, in which capacity he would of course 
have held a position of trust. It is argued that the 
mere exhibition of the securities payable to his own 
order, or even, supposing such a thing, a reference to his 
own banker, and proof that he held to his credit a 
larger sum than the amount of the order, would not 
have induced the Elswick firm to do business with him, 
but that they relied solely upon his honour, as one in 
a position of trust. Sir William Armstrong appears 
to have set up this theory (see page 138 of the printed 
proceedings on the case), and Captain Noble has 
worked it out more fully in his evidence (see page 180). 
It is a view which would be supposed to greatly in- 
fluence a “court of honour,” a it is one which 
deserves to be first closely examined in the light of facts 
and probabilities. 

We have, in former articles, shown from the evi- 
dence that Mr. Russell was not the agent of any 
foreign principal, and hence the presumed - position of 
trust had no existence. Were there any doubt as to 
this, it would be for those who bring charges of breach 
of trust to first prove that the trust existed ; but, so 
far from this, the agency, which would have involved 
special trust, has been assumed merely, and that 
against the evidence. Even had not Colonel Ritchie’s 
solicitors stated that he regarded Mr. Russell as the 
agent of other parties, in which case it would have 
been most unbusiness-like, to say the least, to have 
employed him as his own, there is strong evidence that 
he was not Colonel Ritchie’s agent. Had he been so, 
the colonel, in his letter to Sir William (page 26), 
long after the matter had been settled between them, 
would naturally have said so, the evident object of 
that letter being to support Sir William’s case against 
Mr. Russell. But, beyond this, it is most improbable 
that Colonel Ritchie, himself an agent, should have 
employed Mr. Russell as an agent merely for making 
the contract with the Elswick Company, where no in- 
termediate was necessary ; and still more improbable 
that he should still employ Mr. Adams as an intermedi- 
ate, in the matter of payment, between himself and 
Mr. Russell. Had Mr.’ Russell been employed as an 

ent for making the contract merely, why was he not 
aewsl to disclose his principal, instead of being left 
personally responsible to Sir William Armstrong and 
Co.? In any case, we repeat that it is for those who 
bring charges of breach of trust to prove that ‘he 
agency, which alone would have established the trust, 
really existed, this fact of agency being absolutely 
essential to the validity of the charges. 

But, it is urged, Mr. Russell held himself out as an 
agent, and thus made himself liable, in case of his own 
default, to the charge of breach of trust. Nowhere, 
however, in all the correspondence, did he expressly 
state that he was only an agent, nor could he have 
disputed his sole liability to the Elswick Company. 
The passages implying agency are all of them of a 
loose character, and could only support a general in- 
ference of agency, while it is clear that they are 
also consistent with the position of a principal, espe- 
cially where, as in Mr. Russell’s case, he knew, and 
Sir William knew, that he held the legal position of 
principal. What motive could he have had for repre- 
senting himself as an agent, not being one in fact ? 
We can soon satisfy ourselves on this point. He can- 
not be supposed to have doubted that, upon proof that 
14,000/. worth of securities were safely lodged and 
endorsed to his order, the Elswick Company would 
make him guns to that amount. He had no need of 
an artifice to gain credit in this case. If he had thought 
it necessary, in order to gain credit, to incur, not 
merely a legal liability, but a special obligation of 
honour besides, he might then at least be supposed to 
have especially made it known that he held a position 
of trust, and that his honour as a gentleman, as well 
as his means as a man of business, was pledged to the 


payment of the funds thus held in trust. It is im- 
possible to suppose that, with a good name, he needed 
to resort to any such artifice, even had it been in him 
to have done so. It is to be further remembered, too, 
that within a fortnight after the commencement of his 
negotiations with Captain Noble, the captain’s firm 
had accepted the order, and all need of further repre- 
sentation of agency, and thus of special trust, supposing 
such a thing to have been imagined, was at an end. 
Yet the expressions, such as they are, which appear to 
imply agency, appear throughout the whole correspon- 
dence, as our correspondent shows. . ; 

Mr. Russell, although dealing as a principal with 
Colonel Ritchie, would not only be supposed to con- 
sult his wishes, as much even as if he had really been 
his agent, but he would naturally, also, plead the wishes 
and exigencies of his customer, in order to impress a 
greater sense of responsibility upon his own sub-con- 
tractors. Every contractor would do this, and, indeed, 
it is generally necessary that he does so. The ex- 
pressions as to “ placing securities in my hands,” the 
* deposit of securities for payment,” and the possibly 
loose manner in which Colonel Ritchie’s order to Mr. 
Russell, and Mr. Russell’s order to the Elswick Com- 
pany, were referred to, indifferently, as the order,” 
are all irrelevant to the case, inasmuch as a principal 
or agent might employ them with equal propriety. 
The first expressions conveyed no necessary sense of 
special trust, but amounted to information that Mr. 
Russell was in a position, at the time, to gire an order 
for guns. The securities were deposited for his own 
payment, their retention in Mr. Adams’s hands until 
Mr. Russell had finished work equal to them in value 
being the best proof that Colonel Ritchie did not 
trust him in the matter. Had they been expressly 
intended for Sir William’s firm, they would not only 
have a right to ask, as they did ask, respecting the 
order at the American Minister’s, but they would have 
had a right to be so informed, instead of all informa- 
tion being carefully withheld from them by the cus- 
todian of the securities, and their being checked by 
Mr. Russell for their inquisitiveness. 

It would certainly have been better if Mr. Russell 
had not pretended, September 7th, 1864, that he was 
under instructions to obtain invoices in a particular 
form, nor, October 28th following, that he was “ wait- 
“ing instructions as to payment.” Strictly, these 
statements were untrue, and the first of them was 
needless, since Mr. Russell had only to ask for his in- 
voices separately or united in one, as he chose. As for 
the second, it was an expedient to gain time when his 
own troubles had no doubt begun. Yet it does not 
follow that he was not then confident that he would in 
a short time be able to pay for the guns, and take them 
away. The pretence that he was waiting instructions 
as to payment would, of course, directly imply that 
he was an agent, and he should not have made it. 
Yet its only purpose was to gain time, and the guns 
having already been made to his order, and such credit 
as that implies having been already given, it cannot 
be said that the pretence carried with it any substan- 
tial wrong to his creditors. At the same time it 
would have been better to have made some other 
excuse. 

We are not arguing whether it would not have been 
more prudent in Mr. Russell to have paid for his guns 
instead of paying other claims which, it is fair to sup- 
pose, were equally pressing, and the satisfaction of 
which was equally essential to the maintenance of his 
credit. This is apart from the real question, nor, we 
fear, would the precise condition of Mr. Russell’s 
affairs, at any given date, throw light upon the real 
subject of the late inquiry, which is as to his conduct 
in an alleged position of trust. When we once find that 
he never held a position of trust, in the especially con- 
fidential sense of the term, the question of honourable 
or dishonourable conduct, as a gentleman, falls to the 
ground, and the rest, however, unsatisfactory, becomes 
merely a question of insolvency, with which, there 
being no fraud, no “court of honour” can pretend to 
deal. There is much in the affair for which it is easy 
to blame Mr. Russell as a man of business, but we see 
nothing in it, when the assumptions which have been 
so incorporated with the case are swept away, to show 
that he compromised his honour as a gentleman, cer- 
tainly not to any extent justifying the action of the 
Institution of Civil Engineers, and the award of a 
judgment amounting, if accepted, to professional and 
social death. It will be better for every member who 
has supported this judgment to go carefully again 
through the evidence to see that it nowhere proves 
that any special trust, of which there could conse- 
quently have been a breach, ever existed, and that the 





charge of broken faith therefore fails co:pletely. 





The case is one which, while this clearly appears, can 
never be allowed to drop, and we trust that those who 
compose the Institution will take care to shape their 
ultimate decision in accordance with justice as be- 
tween men of honour. 








ROBERT’S DIFFUSION PROCESS. 


We have repeatedly drawn the attention of our 
readers to the interesting and highly scientific process 
for extracting sugar from the cells of plants invented 
by Mr. Robert, in Austria, and patented in this country 
by Mr. F. J. V. Minchin, the managing partner of the 
Aska Sugar Works, in the East Indies. This process 
has been brought before the public at the Paris Ex- 
hibition in the form of a collection of specimens illus- 
trating the entire manipulation as ai lied to sugar- 
cane, and the results obtained in perl. though not as 
yet in completely organised, practice. The collection 
of Mr. Minchin’s samples is placed in the Indian de- 
partment close to the other exhibits of sugar from 
India, with which it contrasts very remarkably in 
many ‘respects. We may repeat here wherein Mr. 
Robert’s process consists. The plants are cut wu 
into thin square slices by means of very sharp an 
clean cutters so as not to destroy the cellular struc- 
tures of the plant, but only to produce a large surface 
on which of the liquids employed for extraction can act. 
The slices are filled into large vessels and covered with 
water at an elevated temperature, the precise tempera- 
ture used varying with the circumstances of the case. 
The water in contact with the slices of the beet-root 
or cane extracts from the cells of the plant a certain 
proportion of sugar by the natural and spontaneous 
process of endosmosis and exosmosis—a process which 
is known to take place with all organic membrane and 
cellular structures, and which consists in an exchange 
of all liquids placed in contact with the membrane at 
opposite sides. The contents of an organic cell sur- 
rounded by water are in this manner mixed or ex- 
changed with the outer liquid; so that a cell contain- 
ing a solution of sugar, and surrounded by pure water, 
will after a certain time contain a weaker saccharine 
solution, while the water outside will have taken up 
some of the sugar contained in the cell. If carried to 
the extreme, the liquids will exchange contents until 
the same mixture or solution will exist both inside the 
cell and outside. 

Taking advantage of this property of organic sub- 
stances, Mr. Robert combines a series of several 
vessels all filled with beet-root or sugar-cane slices, 
and passes water through them in a systematic order 
and succession. The fresh water, if passed over fresh 
cane, would be capable of extracting one half of the 
contents of the juice from the plant, and the second 
half could be further reduced by another quantity of 
fresh water to one-half of its amount, wh:le the solu- 
tion containing the first half is capable of taking up 
another proportionate part of sugar from fresh cane. 
The order followed by Mr. Robert is therefore to let 
the most concentrated solutions pass over the fresh 
cane, and to pass weaker and weaker solutions over the 
plants as their contents of sugar become more and 
more reduced, so that the fresh water comes first into 
contact with the slices which have been longer under 
treatment, and are consequently very poor in sugar, 
and afterwards it passes in succession over slices con- 
taining more and more sugar, until it at last comes upon 
fresh cane, and attains the highest degree of concen- 
tration which the process is capable of affording. A 
number of such vessels combined in this manner, and 
working in rotation so as to make the process con- 
tinuous, is called a battery; and there are, as a rule, 
six or eight vessels combined into one such battery for 
diffusion. For the manufacture of beet-root sugar, 
Mr. Robert’s process has now been in operation for 
about four years, and there are about thirty factories 
now using this system in Germany, Austria, and in 
Russia with the most complete commercial success. 
There are some other works of the kind now in course 
of construction in Belgium, and others are about to be 
established in France very shortly. 

The success of Mr. Robert’s process with heet-root 
sugar was, however, not sufficient to prove its applica- 
bility to the extraction of sugar from cane. This has 
now been established by Mr. Minchin. The Aska works 
have a ay about sixty tons of sugar from fresh sugar- 
cane by the diffusion process. Mr. Minchin started his 
works in March last, and commenced operations with 
four machines for cutting the cane into slices, which 
had been sent to India from Austria, these machines 
being the manufacture of Messrs. Wannick and Jel- 
linck, engineers, of Brinn. These four machines were 
driven by an engine of twelye nominal horse power ; 
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but there was a surplus of power under these circum- 
stances, as the actual requirements of these machines 
scarcely exceeds one horse power each. The slices 
produced hy the machines were removed by an archi- 
median screw moving in a trough, and they were 
delivered to an elevator strap which lifted them up to 
the top of the diffusion vessels. There they were 
filled into a wagon constructed for enabling the at- 
tendant to weigh the quantities of sugar-cane used, 
and from the wagon the material was discharged into 
the vessels in proper rotation. The vessels, sixteen in 
number, and arranged in two sets of eight as two com- 
= batteries, are made of wood, in the shape of 
arge casks or vats, each capable of holding 24 tons of 
cut cane and about the same weight of water. There 
is an addition of about 15 1b. of slacked lime made to 
the water, in order to neutralise the acid contained in 
the juice of the sugar-cane. The temperature at which 
the diffusion was carried out at Aska was 155° to 
165° Fahrenheit, the fresh cane being warmed by 
steam before the liquid was run over it, so as to pre- 
vent the mixture from cooling down too much. The 
time allowed for diffusion was forty to fifty-five mi- 
nutes, the same time being required for filling one of 
the vessels with fresh cane; but it is the intention 
of Mr. Minchin to reduce the time of diffusion in 
future campaigns very considerably. The diffusion 
was found to be practically complete with five vessels ; 
z, e., there was so little sugar left in the cane slices 
after having been treated in this manner with five 
successive charges of liquid, that the process was 
allowed to stop there. The collection of samples 
brought to the Exhibition by Mr. Minchin contains 
some sugar-cane cut into slices for diffusion by the 
machinery at work in Aska. The cane contained about 
90 per cent. of juice when fresh, and this juice has a 
density of about 15 degrees on an average. The 
diffusion liquid produced from this cane by the new 
process showed an average density of 14 degrees, 
roving how near the concentration of the diffusion 
iquid can be brought to that of the natural juice 
contained in the plant itself. The notion that the 
diffusion process requires the evaporation of weaker 
solutions of sugar than are obtained by the ordinary 
mode of extraction is, therefore, proved to be correct 
only in theory, since the difference in practice is so 
small that the results are not affected by it. There 
have been also some comparative analyses made both 
of the contents of the cane juice when extracted 
by mechanical pressure and of the diffusion liquid 
obtained from the same kind of cane. These trials 
were conducted very carefully, and the specimens 
of both modes of extraction were taken from the 
same lots of plants, so as to avoid any accidental 
sources of error. The juice extracted from the cane 
by pressure was found to contain 0.62 per cent. of 
foreign matter or impurities, while that obtained by 
diffusion had only 0.43 per cent. of such substances. 
The nature of these impurities in the two kinds of 
juice produced by the two modes of extraction is one 
of the most important points in favour of the diffusion 
process. The cellular structure of the plants being 
preserved by this mode of extraction, it follows that 
the nitrogeneous organic substancess, which are 
not sufficiently soluble in water to be drawn out 
by diffusion, are left within the cells, and _re- 
main in the trash, so that the diffusion juice 
is much purer, and the raw sugar produced from it 
perfectly clean and white. This fact has been fully 
established by the products of Mr. Minchin’s first cam- 
paign. ‘The raw sugar produced at Aska, and now 
exhibited at Paris, is of a surprising purity and beauty. 
It is placed close to some specimens of refined sugar 
from several other Indian sugar factories, and it sur- 
passes even these refined sugars in beauty of colour 
and in the transparency of the crystals. The analysis 
of this raw sugar made by diffusion gives 96.9 per 
cent. of sugar, 2.94 per cent. of water, and 0.16 per 
cent. of foreign substances. Mr. Minchin’s exhibition 
contains samples of the different kimds of sugar 
obtained from his diffusion liquids by the successive 
boilings; and the analysis of each specimen, which 
is attached to the corresponding sample, shows an equal 
degree of relative purity as compared with the analo- 
gous products of the usual process of extraction by 
mills. This part of Mr. Minchin’s exhibition is de- 
voted to the question of quality as regards the pro- 
ducts of the Gitesion process, and in regard to this 
point the superiority of this new mode of extraction 
seems to be established without further doubt. The 
other specimens shown by Mr. Minchin refer to the 
other equally important point, viz., the quantitative 
results, or the economy of the diffusion process. The 
economy in first outlay for machinery and plant of 
course requires no illustration. Perhaps the whole 





plant for the diffusion process may be erected in any 
one of our colonies for the same sum of money which 
the making and transporting of the base-plate of .a 
sugar-mill for an equal production would require. 
The relative economy of the other manipulation may 
be gathered from the description of the mode of work- 
ing, and it is of less importance. The main point in 
question, and the only one about which doubts were 
entertained, is the quantity of sugar which can be ex- 
tracted from the cane, and ultimately utilised or 
“bagged” as crystallised sugar. On looking to this 
point, we find in the Exhibition a sample of the cane- 
trash after extraction, and we find the analysis of its 
contents given by the chemist of the Aska works. 
We also learn that Mr. Minchin keeps a quantity of 
similar cane-trash at the disposal of any chemist who 
desires to verify the analysis. The diffusion-trash 
varies in its contents between 0.112 and 0.49 per 
cent. of sugar, showing that the extraction by diffu. 
sion goes much further, and is much more complete, 
than any other method now in practice. Mr. Minchin 
has further established this fact by making diffusion 
sugar from the cane-trash left by the ordinary mode 
of extraction by sugar-mills. A sample of such sugar 
is exhibited at Paris, and it shows that the diffusion 
process may be effectively commenced when the 
ordinary process finds its limits from want of efficiency. 
By all this it may be considered as an established fact 
that the diffusion process is applicable to sugar-cane, 
and that its advantages, both as regards quality of the 
product and economy of manufacture, are very 
considerable. Exact figures and percentages of the 
relative quantities of sugar made from a given quantity 
of cane on a large scale have not as yet been arrived 
at by Mr. Minchin. The Aska factory was not 
originally laid out for the manufacture of raw sugar, 
but simply as a refinery, and sufficient means for evapo- 
rating the large quantities of diffusion juice made in 
this season were therefore not at Mr. Minchin’s com- 
mand. It was thus found necessary to use only a part 
of the liquid for sugar-making, and to utilise the rest 
for the manufacture of rum and other articles. It 
will therefore require another season to collect reliable 
data of the relative yield of sugar to be obtained from 
cane by the diffusion process. Even without these 
precise statistical figures, the advantages of the process 
and its applicability to sugar-cane are, however, suffi- 
ciently perceptible at present. As a proof of this, we 
may state that the international jury at Paris has 
awarded a gold medal to Mr. Minchin for his remark- 
able and important exhibits. There is one important 
point yet to be mentioned with regard to the diffusion 
orocess, viz., the utilisation of the cane-trash as a fuel. 

his seemed to be a difficulty at the outset, since it 
was thought that the cutting of the cane into 
such small slices as are required for diffusion would 
prevent the trash from being used asa fuel. This has, 
however, been disproved by experience. The trash 
can be dried by simple exposure to the sun, and it is 
found to dry much more easily than fresh cane. After 
this it burns perfectly well upon a suitable grate, so 
as to be fully equal in this respect to the trash from 
the cane-mills. The Aska factory is now about to be 
considerably enlarged, and fitted out with complete 
apparatus for sugar manufacture by the diffusion pro- 
cess on a very large scale. We also understand that 
the diffusion process is shortly to be introduced in 
Cuba and in some other sugar-cane growing countries. 





Tue Iron Trape.—The general iron trade continues slowly 
to improve. Orders are not withheld, and are such as give 
evidence from all markets of the existence of a sound trade and 
the general return of confidence, though the large producin 
power of the country, accustomed to surfeit on railway an 
other enterprises now “out of season,”’ cannot be wholly con- 
tented on a moderate diet. ‘The withering effect of trades’ 
unions’ “ shop rules” on our commerce we have long pointed out, 
and as the official inquiry into their operations and laws shows 
the atrocious manner in which they are enforced, we are happy 
to find reason to anticipate that sterner measures may take the 
place of the tolerance hitherto paid to such institutions and 
their doctrines. It seems incredible that working men, so im- 
patient of imperial taxes and interference, should endure a heavy 
taxation of their weekly wages in order to perpetuate an oppres- 
sion which subjugates soul and body to arbitrary trade re- 
strictions as degrading as they are cruel and exacting. Mean- 
time efforts to supersede labour by machinery are renewed in 
various directions.—Messrs, William Bird and Co.’s Monthly 
Circular. 

THe Late M. PeLovze.—M. Pelouze, whose death was 
lately reported, was one of the most eminent chemists in France. 
In 1827, at the age of twenty, he commenced his studies under 
Gay Lussac, and succeeded him in 1831. He rose rapidly through 
many posts of distinction, and in 1848 was made president of 
the commission of the Mint, his chemical discoveries and 
memoirs keeping equal pace with his advancement. He was 
regarded in France as one of the founders of the sciences of both 
mineral and organic chemistry. His researches in sugar led to 
a complete revolution in the system adopted for the cultivation 
of the beet-root. 





THE PARIS EXHIBITION. 
ExPLoRATIONS IN THE Mary Burmpine.—No. VI. 

Tue only departments still remaining to be explored 
in the main building are the United States and 
England; and we begin with the United States. We 
pass over some of the small engines and pumps 
ranged along one side of the Rue d’Afrique, in the 
United States department, as these have been al- 
ready described in separate articles. But there is 
one object not yet noticed, which revenges itself for 
the omission by the noise it makes in the Exhibition. 
We refer to the forge hammer by Messrs. Shaw and 
Justice, of Philadelphia, which is incessantly giving 
proof of its prowess by hammering out pieces of lead: 
thereby “splitting the ears of the groundlings,” and 
thus attracting crowds around it composed of per- 
sons who are never likely to use or buy a forge- 
hammer in the course of their natural lives. e 
suppose that the exhibitors of this hammer conclude 
that they thus more effectually draw attention to it. 
But it would have been better if they could have 
relied with more confidence upon the intrinsic merits 
of the contrivance itself for the attainment of this 
end, and certainly they make themselves a great 
nuisance to all their neighbours. This hammer con- 
sists of a metallic block guided in the usual way, and 
worked up and down by means of a connecting-rod 
attached toa crank above. But, interposed between 
the ends of the connecting-rod, and forming a portion 
of it, is a horseshoe spring, the ends of which are 
connected by stout leather straps passing through an 
eye in the hammer, and giving a certain amount of 
elasticity or spring between the crank and the hammer- 
face. The apparatus would be improved if the hammer 
were taken away, and merely a pressing-piece sub- 
stituted; and this pressing-piece might either be 
gradually set down, or the anvil be gradually set up, 
as in Ryder’s forge. 

We next come to the drill or perforator for boring 
rocks, devised by Herman Haupt, of Philadelphia. 
In 1855, Mr. Haupt became acquainted with the 
Hoosac tunnel in the State of Massachusetts, de- 
signed to perforate the Green Mountain range at its 
base, and to be five miles long, without shafts. His 
attention was consequently directed towards matur- 
ing expedients for drilling holes in rock to be after- 
wards blasted by gungowder, and he contrived a ma- 
chine worked, like that at Mont Cenis, by compressed 
air. But, finding it too cumbrous, he abandoned it in 
favour of the machine here exhibited, and in which 
steam is the motive force. The drill, or jumper, is 
both struck forcibly against the face of the me 9 and 
at the same time rotated, by which means a hole is 
bored, and the drill is fixed within a hollow piston-rod, 
23 in. diameter, passing through a piston of 44 in. 
diameter and 4in. stroke. With 601b. steam the 
pressure on a piston of this size is 5601b.,. which, 
when driven through a space of four inches, gives as 
forcible a blow as the steel of the drill will stand. 
The number of strokes per minute is about 375. 
The drill is introduced from the back end of the 
piston, and is pushed forward as the perforation 
advances. The cylinder is supported on a stand, and 
may be pointed in any required direction, and an in- 
clined slot in an external casing, in which an arm 
works that moves a ratchet, causes the drill to rotate 
through a certain distance at each stroke. The ma- 
chine is somewhat rudely constructed, but appears 
on the whole to be well designed. Probably, fire 
would be found much better than gunpowder for 
splitting the hard igneous rocks which now give so 
much trouble in their perforation. In India great 
stones are quarried by cutting a small trench on the 
flat face of the bed, along which fires are first lighted 
to make the stone very hot. These fires are then 
rapidly swept away, and water is poured into the 
trench, when the stone splits along the nick that had 
been made. Probably the ancient Kgyptians, in quarry- 
ing such great obelisks as the one now shown in the 
Place de la Concorde, used the same device, and the 
plan appears to be applicable, with some modification, 
to the perforation of tunnels and igneous rocks, which, 
though hard to bore, are easy to split. Certainly 
we have not yet got the right way of piercing such 
rocks, our present modes being most tedious and 
costiy. 

We next come to an instrument called the “ matrix 
compositor,” for forming the mould or matrix for 
stereotype plates. Keys like those of a piano are pre- 
sented to the operator, by moving which the appro- 
priate impressions are made in thick soft dry paper, 
which forms a matrix from which stereotype plates are 
subsequently cast. The expedient of setting types by 
playing upon the keys of a suitable instrument is a very 
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old one. But the subsequent distribution of the type 
was a work of more difficulty, and which has only been 
surmounted by forming a special kind of type with 
particular nicks, by the aid of which the distribution 
may now be performed by a rather complex and some- 
what uncertain machine. But the formation of a 
stereotype matrix, without intermediate setting, ob- 
viates the necessity of subsequent distribution, as the 
stereotype plate, when done with, is melted up. 

Adjoming the stereotype matrix machine is a simple 
machine for dressing the sides of printers’ types. This 
is usually done by grinding; but in this machine the 
work is better done by planing. A row of type, with 
the letters uppermost, is propelled between four small 
cutters or planes, two on each side, gauged to the 
proper widths, and each row, as it passes between the 
cutters, is received upon a small table, upon which, 
when the whole row has passed through, it is moved 
sideways by a thin piece of metal the depth of the 
type broad and the length of the row long. The con- 
trivance does its work well, and is quite successful. 

Near these type-machines are the printing-presses 
of Degener and Weiler, of New York, which need not 
be further noticed here, as we have described them in 
a separate article. 

One of the most ingenious contrivances shown in 
this Exhibition is the loom for weaving ladies’ stays, 
exhibited by the Convex Weaving Company, of New 
York, M. Opper superintendent. By this loom, stays 
ready to be worn, excepting only the lace-holes, are 
turned out complete, with all the necessary gores and 
enlargements, and also having the proper pipes or 
channels for the reception of the whedabeas! The 
work executed is of the very first quality, and much 
superior to sewn stays, which necessarily, from the 
thickness of the material, have very thick seams. The 
warp is wound on separate bobbins, nearly as in lace 
lien, so that more warp may be let out in those 
parts where protuberances have to be formed than in 
the other parts. But instead of every alternate thread 
being lifted right across the web, as m plain weaving, 
so as to grip the weft, only certain prescribed threads 
are lifted, the election of which is determined by a 
Jacquard apparatus of the kind used in fancy weaving, 
and the other part of the weft not so gripped is pulled 
tight by a finger applied for the purpose, the slack 
being carried on by the shuttle in its next reciproca- 
tion, and so much ‘less thread being consequently un- 
wound from the cop placed within the shuttle. This 
contrivance is plainly applicable to many fabrics besides 
ladies’ stays, and, in fact, it is the inauguration of a 
totally new branch in the art of weaving. It is plain 
that ladies’ bodices may be wove all in a piece, as well 
as their stays, as may also be gentlemen’s coats; and 
if a rotary loom be added, which seems to be an easier 
problem than the one now solved, we shall be able to 
manufacture garments for both sexes without stitching 
at all, or at least with very little. 

This machine will make forty pairs of stays in ten 
hours. A very clear and succinct description of it is 
given by its exhibitors, which description, in conse- 
quence of the importance of the contrivance, we think 
it right to give in their own words : 

“The principle of a constant length of travel for the 
shuttle was adopted for the sake of simplicity; but as 
it is necessary, in weaving the gores, that the weft 
thread should pass through only a part of the breadth 
of the warp, the Jacquard has been employed for the 
purpose of taking up the portion of the warp required 
to be woven in that part. As the shuttle always 
passes over the full breadth of the warp, of which only 
one portion, say one-third, is to be used, it unwinds 
the full length of weft thread from the bobbin, but 
only one-third of it is tied in the warp. In repassing 
the shuttle one-third more is tied, thus leaving one- 
third of the unemployed weft thread in the form of a 
loop upon the article manufactured. 

“To remove this superfluous thread, the thread- 
catcher, which is a lever with an elastic finger, passes 
from behind, through the lay on each side of the reed, 
and pulls the thread out. 

* In consequence of this partial opening of the warp, 
the fly-shuttle could not be used, and another con- 
trivance had to be resorted to. This consists in a 
carrier by which the shuttle is conveyed to the centre 
of the warp, where it is taken by the other carrier and 
passed through the warp. By these carriers a very 
even motion, free from all sudden jerks, is imparted to 
the shuttle, so that the finest silk and the loosest wool 
can be worked with this lay as neatly and easily as by 
hand, without the least danger of breaking the thread, 
as would happen with the fly-shuttle. 

“The most difficult part of the work is performed 
by the regulator or take-up motion ; the action of which 
is to take up the woven cloth in such a manner as to 





leave a straight line in front of the reed. As the cloth 
is woven first only on one side; then, for the whale- 
bone pockets, where the cloth is double, evenly over 
the full breadth ; thirdly, on the other side only; and 
finally, for the full breadth at the back and front of the 
stay, the motion of the regulator must change accord- 
ingly. To effect this, the cloth passes between two 
sets of rollers, the upper of which are simple pressure- 
rollers, to be regulated by springs and set screws. The 
lower roliers are fluted and worked by a system of 
levers independent of each other. The levers are 
worked conjointly by the Jacquard and lay, so that the 
lay gives only a movement to those levers which have 
been previously acted upon by the Jacquard. 

“A very elastic warp tension is obtained by a pecu- 
liarly constructed lever combined with an elastic brake, 
so as to render the whole machine fit for any kind of 
work, flat or convex, plain or richly ornamented, ac- 
cording to the cards placed upon the Jacquard, and 
the material put in warp and shuttle.” 

Near the machine for weaving ladies’ stays, is Wicker- 
sham’s nail-machine for cutting very well formed nails 
out of a sheet of iron by cutters or punches. A sheet 
of metal of from 20 to 25 inches square is placed in 
this machine, and is fed on by automatic means be- 
neath the punches or cutters. The nails are cut off the 
end of the sheet, and the shape of the nail is such that 
the point of one nail is cut out of the heads of the two 
next, so that the whole sheet of metal is turned into 
nails without any waste. The nails, indeed, if arranged 
upona table, would re-form the plate. The cutter for 
each nail is a separate punch, and at each stroke 
of the machine the sheet is moved laterally the 
length of two nails, so as to cause the punches to fall 
in the right places. The punches are so made that 
they flatten and slightly compress the nails as well as 
cut them, which prevents raggedness or twisting. The 
machine has three motions—a crank motion for cutting 
the nails, a feed motion for propelling the plate, and 
a cam motion for shifting the plate sideways at each 
stroke. 

In cutting $in. brads or: shoe nails from a 20 in. 
plate, 40 nails are cutvat-each.stroke of the machine, 
or 160 per second, when the machine makes four 
strokes per second, as it can quite well do. Of patent 
brads, from 4 in; to, 2 in. long, one machine will cut 
about 3600 1b. per day. Of six- to twelve-penny nails, 
one machine will cut 5000\b. per day, and of ships’ 
spikes, from } lb. to }1b., each one machine will cut 
25,000 lb. per day. Of yellow-metal nails for ship’s 
decks, one machine will cut more than double this last 
amount, the yellow metal being more easily cut. 

The Board of Works at Chicago exhibit a plan for 
a tunnel under Lake Michigan, for supplying water to 
Chicago. H. H. Day, of New York, exhibits a model 
of a system of canalisation without locks, and in which 
inclined planes play the chief part, and there are also 
various models shown of wooden bridges. Messrs. 
Dows, Clarke, and Van Winkle, of Boston, in America, 


Some of the ordinary looms standing on the confines 
of the English department we need not describe, and 
the tools for working in wood and iron have already 
been described in separate articles, as has also the 
machine for cutting tobacco. 

We now enter the English department. Stothert, 
Pitt and Co., of Bath, show a well-proportioned steam 
crane, capable of lifting six tons. It is set on a low 
carriage, which runs on wheels, and the boiler and 
water-tank are set well out upon a platform so as to 
balance the weight of the jib and of any article sus- 
pended from it. The chain is wound on a barrel 
driven by gearing, to which motion is imparted by two 
vertical cylinders—one attached to each cheek of the 
crane, and working up to a pinion-shaft placed above. 
Adjoining this crane, Merryweather and Son show 
their fire-engine, “ L’Empereur,” which lately pro- 
jected a stream of water 1} in. diameter over the top 
of the great red lighthouse in the French department, 
which rises 215 ft. above the surface of the lake in the 
middle of which it stands. The same engine pro- 
jected a 2in. stream over the balcony of this light- 

ouse, which runs round it immediately beneath the 
lantern. 

The general construction of Merryweather's steam 
fire-engine is well known. The boiler is formed with 
Field’s tubes, and there aretwo horizontal cylinders with- 
out a crank, but with the piston-rods acting directly on 
the pumps. The valve of each cylinder is moved by a 
twisted flat bar, upon which an eye slides, which derives 
motion from the twist, and so moves the valve. The 
motion is so @ prac that at a certain point the knuckle 
joint by which the motion is communicated from the 
eye to the valve-rod, so that the continuance of the twist 
beyond a certain point, instead of sending the valve 
further on, withdraws it, just as a crank or eccentric 
would do. This engine is a well-finished engine. But 
the apparatus would probably be amended by the in- 
troduction of a crank, which might work in a slot, as 
in common donkey-engines, and which would both 
drive the valves in a simple manner and limit the 
length of the stroke. 

Adjoining this steam fire-engine is one of Thomson’s 
cranes, in which the gearing is driven by two of his 
rotatory engines, with oval wheels on the outside. 
The boiler has a globular internal pot hanging from 
the top of the furnace, which is cylindrical, the boiler 
being of the ordinary vertical form externally, and 
around this pot there is a ring of vertical smoke-tubes. 
The purpose of the internal pot. is to enable any de- 

osits to be readily cleaned out. In the same neigh- 
bourhood are exhibited safes by Hobbs and Co., 
by Chatwood, and by Chubb, all well finished. But 
that by Chatwood appears to give the greatest security. 

In the next transverse passage, George Jennings, of 
Stangate, London, exhibits wash-basins and urinals in 

orcelain and enamelled slate. Edward Brooke, near 
Huddersfield, Class 65, No. 10 of the catalogue 





(erroneously marked No. 11 on the articles shown), 


show apparatus for making soda-water. On the wall! exhibits refractory bricks, earthenware pipes, and 
a map and profile is displayed of the proposed canal of | chimney-tops ; and Joseph Cliff and Son, of Wortley, 
Nicaragua, to connect the Atlantic and Pacific, and | near Leeds, 65/18, show terra cotta, not of the first 


beneath that there is a map and profile of the pro- 
posed tunnel between Folkestone and Cape Grinez, in 
France, by M. Thomé, eivilengineer. Jolin Johnston, 
of Maine, exhibits the plan of a dredger, in which 
sand and water are sucked from the bottom of a river 
by a projecting tube. The mixture is deposited in a 
barge, where the sand settles to the bottom, and the 
water is then pumped from it, and the sand carried 
away. This Sn it is stated, is useful for the acquisi- 
tion of auriferous sands or gravels, to be afterwards 
washed for gold, or it may be employed for deepening 
in certain situations, especially where there is quick- 
sand, which would run through the holes in the 
buckets of common dredging-machines, 

The most prominent object exhibited in the Ameri- 
can department is the Corliss engine, about the merits 
of which there has been a good deal of controversy ; 
but there can be no difference of opinion in regard to 
the excellent workmanship of the engine, though pro- 
bably its merits in this respect would have been more 
readily discerned if the finery had been less prominent 
and ostentatious. The objects sought to be attained 
in the construction of this engine are the large deve- 
lopment of the principle of expansion, whereby economy 
val be promoted, and great regularity of motion, 
whereby it will be rendered more suitable than com- 
mon engines for such purposes as spinning fine yarns. 
The valve gear, with four separate valves four ra- 
dial rods connected with a central plate, springs, air- 
cylinders, and other parts, may certainly + pwd compli- 
cated; but the engine has stood the test of lengthened 
experience remarkably well, and its manufacture is 
now being taken up by several leading English firms. 


quality, as the colour is not quite uniform nor the 
joinings free from twist or irregularity. They also 
show excellently made earthenware pipes from 30 in. 
diameter downwards, adapted either for sewers or for 
conveying water, also ; an egg-shaped sewer pipe 36 in. 
high and 24in. wide. They also show some well made 
gas retorts made of fire clay. All these objects, ex- 
cept the terra cotta, are of the first quality. 

R. and N. Norman, of Hurstpierpoint, in Sussex, 
exhibit some ornamental bricks of a bright red colour. 
They are uniform in colour, sharp and regular in the 
angles and ornaments, and altogether a very creditable 
specimen of this kind of manufacture. Harper and 
Moore, of Stourbridge, 65/41 of the catalogue (erro- 
neously marked 65/43 on the objects themselves), ex- 
hibit crucibles, fire-bricks, and other objects formed of 
fire-clay. H. Doulton and Co., of London, 65/25 of 
the catalogue (erroneously marked 65/27 on the objects 
themselves), specimens of terra cotta, earthenware 
pipes, and a piece of a large tunnel, or circular sewer, 

uilt up of earthenware blocks moulded hollow, and 
each consisting of an internal and external surface, 
connected by cross ribs or webs, so as externally to 
give the block the i sop of a solid piece, except 
at the ends, where these cross ribs appear. ‘ At each 
radial junction of each block with its neighbour, a 
horse-shoe recess is formed in the middle of the joint 
opposite to a similar recess formed in thé contiguous 
block and dovetail, or §-shaped keys of earthenware, 
surrounded by cement, are driven into the points of 
junction, so as to form each ring of blocks into a solid 
piece, which would cohere without cement at all. The 





whole of the joints, however, whether annular or radial, 
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are cemented together, and the combination will form 
as solid a structure as if the whole were formed in one 
piece, and at the same time a lighter one. The whole 
of the articles shown by this exhibitor are of excellent 
uality. But the terra cotta is not quite so good as 
that shown by several foreign exhibitors—especially 
the Austrians, the Italians, and the French. 
C..W. Siemens, of London, exhibits models of his 
regenerative furnace, and also of a new furnace 
or the manufacture of steel by a direct process ; also 
examples of his chronometric governor, water-meter, 
and electrical pyrometer. 
Gallichan and Co., of 4, Arthur-street East, London, 
65/32 of the catalogue (erroneously marked 65/34 on 


HORIZONTAL DOUBLE-CYLINDER ENGINE, PARIS EXHIBITION. 
CONSTRUCTED BY MR. H. D. SCHMID, ENGINEER, SEMMERING. 


| 


| 


| 


the objects themselves), exhibit numerous earthenware | 
pipes, both large and small, jars, ginger-beer bottles, | 


and other objects in earthenware, all well made. And 


John Cliff and Co., of Lambeth, London, 65/18 (erro- | 
neously marked 65/19), show a very large pear-shaped | 


earthenware jar, admirably and truly formed; also a 
large and a small worm of a still, most truly and regu- 
larly formed in glazed brown earthenware; also 
chemists’ retorts and receivers, bottles, spittoons, and 
other objects, all most accurately formed in earthen- 
ware of the very first quality. 

We now come to the lighthouse lanterns and lenses, 
models of lighthouses and light-ships, and other light- 


house apparatus, exhibited by the Trinity House of | 


London. 


Several of the lights are shown in rotation, | 


the weight being rested on a ring of friction rollers | 


like those which carry a swing bridge. 


The whole of | 


this display is very creditable, and makes some atone- | 


ment for the unsightly scaffolding exhibited in the 
park, also by the Trinity House, from the top of which 


an electrical light, hitherto in vain invoked to shine, is | 


to be displayed. Certainly, whoever has the manage- 


ment of the British department of the park has little | 


to be proud of, as not merely are the structures in it 
unsightly or frivolous, but the grounds are untidy, and 
the flowers much inferior in number and beauty to 
those shown in the French department adjoining. 
Within the main building, by the side of the Trinity 
lighthouse display, there is a tall wall of brick, wit 
windows in it, apparently for exhibiting terra-cotta 
ornaments, and which, we are glad to see, is now able 
to stand by itself, having been, we suppose, rebuilt. 
But for some time it was shored up with ties of timber, 
as it threatened to fall and overwhelm the Trinity 
lanterns. This, we take it, is another freak of South 
Kensington, with its staff of amateur engineers. The 
structure erected by the same power in the park for 
the reception of the boilers which supply steam to 
drive the machinery in the English department, and 
which is a reproduction, it is said, of a mosque at 
Abmedabad, in India, though exhibiting good speci- 
mens of terra cotta in the pillars, is, we venture to say, 
a very imperfect imitation of any mosque whatever, as 
it is perfectly open all round, and the heavy roof and 
three great domes are out of all proportion with the 
thin pillars of terra cotta by which the weight is ex- 
clusively supported. 

We next come to the display of objects exhibited by 
the English colonies. Natal sends specimens of woods 


of various kinds, and of other articles of produce. New | 


Zealand also sends specimens of woods, of preserved 
meats, and also some fossil remains, among which is 
the bones of a leg and foot of the great bird, the 
Dinornis. These bones are placed upright in their 
proper relative positions, and behind them, on a large 
sheet of 


pencil. A model, also, is shown in this department, of 


a colonial monument erected to the memory of the | 


unfortunate navigator, La Pérouse, which monument 


has been set up at the spot he last left before all tidings | 


were lost of him. Australia sends a large and interest- 
ing collection of objects, among which are large blocks 
of Australian coal, woods of various kinds, wines, native 
gold, a large case of kangaroos, and other Australian 
animals stuffed, and a case containing butterflies, 
beetles, and various kinds of insects. Australian wool 
in large quantity is shown jn the inner zone, and in the 
Rue des Indes conducting to it, where also many Indian 
fabrics and other Indian articles are exhibited, and 
where also specimens of Australian, Indian, and various 
colonial cottons will be found. One article Australia 
exhibits, which we did not expect to find there, and 
that is sugar, the manufacture of which from canes 
grown in the colony, it seems, is now successfully car- 
ried on. The specimens shown are very brown, and 
such as in this country would only be used by the 
refiner. 

We next come tothe region of English carriages 
and locomotives, of which all we need say is that, in 
intrinsic goodness, they are superior to anything shown 
by other countries, Stephenson’s locomotive is a 


paper: is sketched the entire bird in chalk or ' 
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| pattern of chaste simplicity and excellent workmanship, 
as also is the locomotive exhibited by Kitson. 
a pleasure to come back to these sheet anchors, after 
having wandered among some of the fantastic, rickety, 
and cumbrous structures of some of the Continental 
engineers. Of the rest of the English department we 
must postpone our notice till next week. 


3 


3 


RSS oss 








SCHMID’S DOUBLE-CYLINDER ENGINE. 
WE give, on the present page and page 670, aoe of a 


double-cylinder horizontal engine, constructed by Mr. H. D. | 
Schmid, of Simmering, and exhibited by him in the Austrian | 


department of the Paris Exhibition, The general arrangement of 


further explanation willbe required. The diameter of the high- 
pressure cylinder is 13.48in., and that of the low-pressurecylinder 
21.77 in., the strokes of both being 33.18in. The air-pump, 
which is double-acting, is 4.66 in. in diameter, and it is worked 
by a prolongation of the low-pressure piston-rod, as shown in the 
plan; whilst the arrangement of its valves and its position in 
| the condenser are shown by the transverse section through the 
latter. The high-pressure cylinder is fitted with a slide-valve, 
| having an expansion-valve on the back, whilst the low-pressure 
cylinder has a single valve only. All the valves are driven by 
separate eccentrics acting through the arrangement of rocking- 
shafts shown in our engravings. ‘The cranks are set so that the 
pistons perform their strokes in opposite directions, the steam 
passing direct from one end of the ok oe gg cylinder to the 
corresponding end of the low-pressure cylinder. ‘Ihe crossheads 
are provided with guides, of the kind now much used for marine 
| engines, fixed to the bedplate below them, and the design and 
| workmanship of the engine is generally good throughout. 








Te Riverrep Joints or Iron Surps.—When Mr. Bar- 
naby’s t “ On the Connexion of Plates of Iron and Steel in 
Shipbuilding, especially such as are subject to sudden tensile 
| strains,” was read, in April 1866, before the Institution of En- 
;gineers in Scotland, it was much opposed in the discussion 
which followed. We observe, however, that the council have 
awarded Mr. Burnaby (who is one of the principal assistants of 
Mr. E. J. Reed in the department of the Chief Constructor of 
| the Navy) the Marine Engineering Medal of the Institution for 
his r. 
oo Steepers.—Messrs. William Bird and Co.’s monthiy 
| circular states that the Northern Railway of France, following 
| the example of the Paris, Lyons, and Mediterranean, has just 
ordered 10,000 iron sleepers. 
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tt te Practical Mechanics’ Journal? He is understood to be Mr. 
1S | Mallet, who is also doing something just now for The Engineer. 
| An article in the last number of the first-named journal is an- 
| nounced as “ by the Editor,” and it contains the following amu- 


sing morceaus respecting the Paris Exhibition: ‘‘ America 


VALUABLE INFORMATION.—Who is the editor of the 


“ (United States) does not make a very striking display, ex- 
“* cept in her vast agricultural annexe to the west side of the 
“ park, in any way; but she does produce a locomotive, tawdry 
‘and would-be grandiose, but best at a distance. Some of her 
* Jand engines too, age an Allen engine, covered over with 
** polished steel plates and mouldings, and looking rather like a 
‘* bright ironmongery stove, or gigantic piece of cutlery, than a 
“ sober-minded machine fit for real work, are examples of that 
“utter want of genuine good taste which characterises that 


the engines is so clearly shown by the illustrations, that but little “ country generally, and is, perhaps, an inevitable phase through 


“ which its national mind must pass, as its men change, with the 
“« march of time and events, from the feelings and habits of back- 
‘* woodsmen and rail-splitters to those which belong to the old 
* civilisations and traditions of Europe.” The “* Allen” engine hap 
ns to be a Corliss engine, made by Mr. Corliss himselt, and no 
less than four English firms are now engaged in making engines 
of the same pattern. Mr. Corliss’s engine is undoubtedly the most 
beautifully Finished in the Exhibition. To vg | the French 
term, its “ toilette” is of remarkable beauty. But here isa 
scrap even more curious: ‘ The Creusot Company of France, 
“ however, have spent a prodigious sum in erecting in place, 
“ and in a manner admitting of their being set to work, a com- 
“ plete pair of marine horizontal engines of the very largest 
“ class for ocean navigation or war purposes, with the whole of 
“ their boilers, and with the entire length of screw-shaft, and 
‘with the propeller itself. These, ere this will appear in type, 
“ will probably have been put into motion, and will undoubtedly 
** be one of the most striking objects to the ‘ sight-seer’ in the 
“ Exhibition. It would require a larger space than we have 
“ now at command to describe and criticise these engines, which 
“ are, we may say in passing, very noble pieces of workman- 
“ ship.” The Creusot Company have done nothing of the sort, 
although it happens that they exhibit a three-cylinder engine of 
the same power and much the same design as the great engines 
of Indret, the latter in the temporary building ou the bank of 





the Seine. The Indret engines have not “ the whole of their 
| boilers” with them, only four having been put in and put under 
} steam. 

Twenty-1ncn Guns.—Six of the 20-inch guns, cast upon 
| the Rodman plan, have been lately shipped from New York to 
| Chili. The guns are 20 it. 6 in. long, and 5 ft. 6in. in diameter 

at the breech. Each gun is accompanied by one hundred balls 
| of 1000 Ib. each. 
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ELECTRICITY AT THE PARIS 
EXHIBITION. 

Instruments—These are so numerous and various 
that it is almost impossible to classify them. We have 
instruments transmitting intelligence in clear Roman 
type imprinted on paper; instruments in which the 
letters of the alphabet are permanently depicted by 
arbitrary symbols, either printed or embossed ; instru- 
ments which temporarily record their signals by the 
movement of an index over the face of a dial, or the 
simple movement of a suspended needle ; instruments 
which transcribe our own handwriting ; indeed, instru- 
ments of all shapes and all forms. In fact, it is not 
too much to say that the instrument department has 
monopolised ali the ingenuity of foreign telegraphists, 
and tuat it has been wasted in the production of new 
and different forms instead of being devoted to the im- 
panoes of existing systems. Certainly much has 
een done, but we have not reached perfection yet. 
The present instruments of the best type are slow, and 
none in practice can equal the movement of the quill 





Electric Telegraph Company for commercial purposes. 
The replacement of the old American form of em- 
bossing by the new method of inking was a great im- 
provement, and is in greater favour. The French 
claim this invention for M. Cacheleux, an officer of 
the administration, but it is really due to a Hungarian 
of the very English name of Thomas John, and who is 
now in the Austrian telegraph service. 

Mr. Culley, in his excellent “Handbook of Tele- 
graphy,” of which a second edition is now being issued, 
gives the following as the highest speed on a circuit 
of a little under 2U0 miles : 

Double needle, 35 words per minute, 
Printing (Morse), 88 words _,, 
The average of two or three hours’ continuous work, 
reporting a speech of Bright’s : 
Double needle, 24.3 words per minute. 
Printing 265 4, ” 

The other instruments used in England are Hugbes’s 
printing, employed by the United Kingdom ‘lelegraph 
Company, Wheatstone’s and Siemens’s alphabetical- 
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of a ready writer. The instruments in general use in 
England are the needle and the Morse; the first re- 
gistering its signals by transient and arbitrary move- 
ments or sounds, its correctness dependent solely upon 
the observation of a quick-eyed or sharp-eared clerk ; 
the second recording its arbitrary dashes and dots 
upon paper in a permanent manner, more easily read, 
and therefore more accurate in its working. The 
needle instruments, of which there are several kinds 
in use, but none exhibited in Paris, are very simple in 
their construction, easily regulated, and very constant 
and accurate in their action. Their great merit is, 
that any number of stations can be inserted integ- 
mediately, without breaking the circuit or interfering 
with the general working. Thus they are peculiarly 
applicable for railway purposes, and it is no unusual 
thing to find twenty stations all in communication 
with each other by means of only one wire. The 
Morse instrument, which has received so many brilliant 
tonches from the hands of the unrivalled instrument- 
makers of Paris, is almost exclusively used by the 





dial instrument, and Bright’s acoustic telegraph, which 
we included under the needle form, the latter being ex- 
clusively used by the Magnetic Company. 

In France they use generally Morse’s for commercial 
purposes, but it is being much replaced by Hughes’s ; 
and they also employ Breguet’s dial instrument, which 
is used for railway purposes. On the rest of the 
Continent the Morse is almost exclusively used, ex- 
cept on some German lines, where they employ dial 
instruments. 

In reviewing the instrument department of the Ex~ 
hibition, we propose to take seriatim the exhibits of 
the principal makers, and, after examining them all, 
generalise their points, if we find that possible. We 
cannot, however, help expressing our great regret 
that this department of the Exhibition is not arranged 
in some historical order. The gradual transition of 
the heavy dray-horse sent over by Morse to the light 
and elegant racer, the ink-writer turned out by Siemens 
or Digney at the present day, the steps by which the 
cumbersome instrument of Brett and House has been 





transformed into the type-printer of Hughes and 
Dujardin, the rough and rugged relay of early days 
and the present exquisite polarised “pecker” of 
Siemens and Halske, the step-by-step dial of Wheat- 
stone in 1842 and that of 1362, the clumsy dial of 
Nott and Gamble and the excellent apparatus now 
turned out by Breguet, the massive “ Greek temple” 
of 1845 and the light and airy needle of 1865, would 
form a series of studies exceeding in interest those 
afforded by any other branch of the application of 
science to the wants and.wishes of seaahind. 

Breguet.—First and foremost amongst the exhibitors 
of France—the father of telegraphy in that country— 
not only for the eminent position he has personally 
obtained, but for the excellent productions of his work- 
shops, Breguet’s stall deserves our first consideration. 
When the French Government first determined upon 
——s the electric telegraph, they were anxious to 
retain the services of the large staff they employed in 
conducting the semaphoric system then in use, and 
M. Breguet invented and constructed an instrument 
which registered its signals in precisely the same 
manner as the aérial semaphores of the Brothers 
Chappe. This instrument was originally exclusively 
used by the French administration; but it has since 
died away, and there are very few, if any, now at 
work. It formed, however, the basis of the dial in- 
strument now so extensively used in France and Spain, 
and known as Breguet’s “ appareils alphabétiques,” and 
which is exhibited in complete working order. 

We annex an illustration of a terminal station com- 
pletely fitted up. 

The receiving instrument, with its index, the letters 
of the alphabet, and the numerals up to twenty-five, is 
seen at A. Its normal position is shown with the 
needle at zero. ‘he needle flies around the circle, 
and dwells for an instant opposite each letter it wishes 
to record, and finally, at the end of the word returns 
to zero. The internal movement producing this step- 
by-step rotation is simply that of a clock, the index 
being a second hand. ‘The ordinary pendulum is re- 
placed by the armature of an electro-magnet, which, 
in place of moving with the regularity of a pendulum, 
is made to move as we please by the means of the 
*‘manipulateur,’ B, and thus to transfer the irregu- 
larities of its movement to the face of the dial at the 
other station. It is needless to follow in detail the 
construction and working of this apparatus, as it is 
well known. ‘The great distinction between Breguet’s 
instrument and its analogue in England-—Wheatstone’s 
is that Wheatstone uses the electric force as his 
motive power to rotate the index, while Breguet 
simply uses the current as an adjustive power to regu- 
late the escapement, which directs the number of steps 
taken by the index, according to the number of cur- 
rents sent. The motive power is a spring. Breguet, 
again, uses a battery ; Wheatstone, magneto-electricity. 
They both work well. There is no tripping, the bane 
of dial instruments. They can each be worked by man, 
woman, or child; and the French express great sur- 
prise at their comparatively insignificant use in England. 
We have not far to look for a reason—it is their ex- 
cessive cost; but while Wheatstone’s cost sixty or 
seventy guineas the pair, Breguet’s can be had for 
nearly one-tenth of that sum. Breguet’s, if more 
known, would be more used. He has recently con- 
structed, and exhibits, a magneto-electric apparatus 
devised by Messrs. Guillot and Gatget, in which the 
battery is dispensed with, and which promises to be a 
very useful and cheap instrument. Moreover, by the 
use of reverse currents, the regulation of the instru- 
ment is considerably modified. The return spring of 
the palettes is replaced by an electro magnet working 
alternately with the original electro-magnet, the arma- 
ture being a permanent magnet. 

Our illustration shows (C) a lightning-conductor, 
which is invariably used in France—possibly because 
they suffer more from atmospheric electricity there 
than we do in England. M. Breguet exhibits several 
forms of lightning-conductor. That illustrated is his 
own. It consists of a very fine piece of iron wire 

laced in the interior ofa small glass tube, between the 
line wire and the apparatus. The terminal to which 
the line wire is fixed is also armed with a series of 
fine points which are opposed to a similar series in 
connexion with the earth. It is supposed that if 
lightning enter the wire it will destroy the fine wire 
before entering the apparatus, and pass to the earth by 
means of the points. It has also a switch which puts 
the wire direct to earth, and which is always used on 
the approach of storms. Many hundreds of these are 
used in France, and they have proved very serviceable. 
The French administration use a piece of paper between 
two brass plates. It is very effective and very cheap. 
A capital “ paratonnerre” is also shown, designed by 
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M. Noblet, being a combination of points and paper. 
We only use lightning-conductors generally in England 
at cable ends; for the damage done by lightning is 
comparatively. insignificant. The illustration also 
shows a bell in position, which is a wheelwork 
bell somewhat similar to those formerly used in 
England. Breguet exhibits several forms of bell with 
and without wheelwork. The best shown is perhaps 
that by Faure, which by a relay puts on a local 
current, and maintains a constant trembling until 
stopped by the attendant. A somewhat similar bell 
is much used in England for railway purposes. 

The galvanometer is useful chiefly for testing 
purposes, and acquaints the sender or receiver of the 
correct condition of the line or his apparatus. The 
battery shows an arrangement by which the power can 
be doubled or trebled at will. Such is the apparatus 
used generally throughout France for railway purposes. 
It has received certain modifications at the hands of 
other makers, which we will note subsequently ; but it 
is substantially the French railway telelegraph in- 
strument, and is used as much in France as our needle 
instrument is in England. 

M. Breguet also exhibits a smaller and much cheaper 
form of mstrument, which is used for educational 
purposes, for short distances, workshops, offices, &c. 
It costs only about 5/. in its complete form, and is a 
very useful instrument. 

He also exhibits the type-printing instrument of 
D’Arlincourt, which is occasionally used by the French 
administration for short distances, and which is used 
on the Northern Railway between Paris and Boulogne. 
It works by a step-by-step movement like the dial 
telegraph, and the letters are impressed by the.attrac- 
tive agency of a large magnet, which has not time to 
get charged by the rapid alternating currents that 
move the type-wheel. tt is also fitted with reciproca- 
ting gear, which enables it to print figures as well as 
letters, and it prints messages at both ends at the same 
time. It is a cheap instrument, but Hughes has com- 
pletely eclipsed all other type-printers in France. 

A very pretty form of Morse ink-writer is exhibited, 
to which we shall recur, and a little apparatus called 
a “ parleur,”’ which favours reading by sound on the 
American principle. What with relays, galvano- 
meters, rheostats, resistance-coils, bells, and indicators, 
Breguet makes a very fine display, and deservedly main- 
tains his world-wide reputation. 

One of the prettiest things on this stall is M. 
Niaudet-Breguet’s diapason arrangement for producing 
synchronous movement. The palettes of the escape- 
ment of a rapid train of wheels are attached to one of 
the legs of a large tuning-fork, which thus becomes 
the regulator of the machine; and as we can maintain 
this in constant vibration by small impulses, and as 
the number of vibrations depends upon well-known 
principles, which can be kept constant, it is evident 
that we have here a system of synchronous movement 
that promises great success. 





ELECTRO-BALLISTIC APPARATUS. 

Tue Times correspondent at the Paris Exhibition gives the 
following interesting account of the instruments for measuring 
the velocity of cannon shot; 

“ The honour of first raising gunnery to the rank of a science 
belongs to Benjamin Robins, an Englishman, who invented the 
‘ ballistic pendvlam ’ and used it in 1740 to determine experi- 


meutally the actual velocities of shot. Rougli as the apparatus 
see ed, the results obtained were very good, and up to a few 
mon: hs ago, all the best data for scientific calculations were based 
upon the experiments of Robins himself, or those who followed 
in his track. But the ballistic pendulum is costly and clumsy ; it 
requires the permanent erection of a huge tripod, and constant 
renewal of the pendulum block. The ‘ gun pendulum,’ also pro- 
posed by Robins, but first used by Count Rumford about 1780, had 
the advantage of greater convenience, as it measured the velocity 
of the shot by the recoil of the piece from which it was fired, so 
that no part of the apparatus was subjected to the impact of 
a projectile. I was, however, very expensive, a permanent 
structure was required, and certain errors were apt 
to creep into and vitiate the results obtained. In neither 
of these instruments could the velocity itself be measured, 
but only the effect of the striking force, which was then 
resolved into weight, form, &c., of projectile, and then a 
caleulation was made to ascertain what must have been the 
velocity to produce a certain effect. Nothing seemed available 
to match the rapidity of a shot moving at the rate of 1600 ft. a 
second. But the treasure-house of nature has many jewels in 
reserve for those who have courage and constancy enough to 
press in and seize them. ‘The power of electricity came at last 
tuto the hands of philosophers. Professor Wheatstone pro- 
posed in 1840 to set the new spirit a task that had baffled the 
most powerful of its predecessors, and thus io utilise a velocity 
in comparison to which the motion of a shot was but as the 
creeping of a tortoise to the flight of a falcon. A variety of 
suggestions were soon made by scientific men, but the first in- 
strument actually constructed and practically used in 1849 
was invented by an ingenious Belgian artillery officer—Captain 
Its principle is roughly this:—An electro-magnet 
is arranged in such a position that it holis up a pendulum 
80 long as the galvanic current is passing through the magnet. 
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When the current is broken the pendulum falls, carrying with 
it a loosely attached index needle, which passes rapidly over a 
graduated arc. The moment a current is re-established the needle 
is checked in its career, while the pendulum swings free of it. Hav- 
ing previously ascertained exactly the time required by the pendu- 
lum to pass over such an arc, the time between the breaking and 
re-making of the current is known. It only remains, therefore, 
to erect two targets, mere frameworks of wood, with the 
circuit wire led backwards and forwards across them, and to 
arrange so that the: shot, passing through the first ‘ screen,’ as 
it is called, shall interrupt the galvanic current, and afterwards 
re-establish it by passing through the second screen. This 
beautiful little instrument, which is quite portable, soon found 
its way throughout Europe and America, but it was not without 
its faults and imperfections. It was liable to certain errors, 
which, though trifling in amount for practical purposes, caused 
philosophers to hesitate before they would build laws upon 
doubtful experiments, and a number of improvements were sug- 
gested and carried out by operators in various countries. Vignotti 
simplified the apparatus and marked the points of rupture of the 
two targets by means of sparks which passed with the rapidity 
of thought from the pendulum through a piece of prepared 
paper, leaving thus two traces of miniature lightning flashes 
corresponding to the passage of the shot through the two 
screens. The breaking of a wire at the muzzle of the gun as 
the shot came out released the pendulum, and the sparks were 
delivered when it was in fall swing. Major Benton, an Ameri- 
can officer, devised an instrument in 1859 which carried two 
pendulums, one for each screen, and required two galvanic 
batteries to work it. The batteries were brought to the same 
strength, being tested by allowing the pendulums to drop from 
opposite ends of the arc, when they should meet exactly in the 
centre. Wherever they meet a mark is made by mechanical 
means. On firing the gun the pendulums drop as the first and 
second screen are pierced respectively, and'the difference between 
the spaces passed over by the two before meeting gives the arc 
due to the space between the targets. The two batteries instead 
of one are objectionable, and since a Shért space of time is always 
requisite for the electro-magnets to lose their magnetisin and let 
the pendulums go, and as this time is not necessarily the same 
for each, another element of disturbance is introduced. Colonel 
Leurs, of the Belgian Artillery, has iutroduced an improvement 
on the Navez apparatus, usually known as the Navez-Leurs 
machine. It is on the same principle as Benton’s, differing 
from the latter chiefly in its mode of registering the time of 
meeting of the pendulums. it is rather more complicated than 
Benton’s, and involves certain slight shocks to the oscillating 
system, which cannot be otherwise than hurtful to accuracy. 
It has, besides, the same defects as are met With in the Benton. 

“All the instruments mentioned above have one common de- 
fect. They only note the time occupied by the projectile in 
passing between two points. Its velocity, therefore, is only 
found for one short part of its flight. This may do very well 
for most practical purposes, but is of little value when we want 
to verify or correct our present empirical formule for the re- 
sistance of the air to projectiles of different forms, and moving 
with different velocities. It is impossible to fire two rounds 
under exactly similar circumstances. There will ulways be 
slight increases or decreases in the dryness of the powder, the 
strength of the wind, and many other elemeuts of the calcula- 
tions, trifling in amount when the object is to strike a column 
of troops, but sufficient to affect seriously the absolute accuracy 
required in philosophical experiments. For instance, it is a 
well-known fact that, as the barrel of a gun warms after each 
discharge, less of the heat caused by the explosion is absorbed 
and abstracted from its legitimate object—viz., the expansion 
of the permanent gas produced from the powder. Hence the 
velocity of e-ch succeeding projectile is greater than that of its 
predecessor, This point was neglected until lately, but is now 
receiving the attention it deserves. Here, again, England is 
not behindhand. Professor Bashforth, a talented and ingenious 
mathematician and experimentalist, divides the honours with 
Captain Schultz, of the French Artillery. Their inventions 
are similar in character, but differ widely in details. In each 
of these instruments the flight of time and that of the shot are 
registered side by side upon a revolving cylinder. In the 
‘Shultz chronograph’ a tuning-fork vibrates under the influence 
of two electro-magnets, one outside each braneli of the fork, The 
left branch carries a fine quill point, which traces a line upon the 
surface of the revolving cylinder, previously blackened by ‘hold- 
ing it over the flame of a lamp. ‘The cylinder receives motions 
of rotation and translation by means of a system of clockwork 
When the fork is at rest and the cylinder rotates, a line will 
be drawn round the latter in the forin of the helix of a screw. 
This having been done, the motion is stopped and the cylinder 
replaced in its first position. Again is the clockwork set in 
motion, and this time the fork is made to vibrate, tracing with 
its quill point a sinuous line which crosses the first drawn helix 
once for every vibration of the fork. The number of vibrations 
to one second being known, the wavy line becomes an extremely 





accurate and minute scale of time. A number of screens are so 
arranged that the galvanic current passes through the first to 
begin with. As the shot breaks the wire a momentary inter- 
ruption results, and a spark is deposited close beside the line | 
marked by the tuning-fork. As the first sereen is deprived of | 
its place in the galvanic circuit, the second comes into play, 
transferring its duties, when it is broken, to the third, and so | 
on, a spark being dropped upon the cylinder and making its | 
mark each time that a screen is struck. It only remains to| 
measure each interval of the shot’s flight by the scale of time | 
traced beside the spark-marks on the cylinder, and the retard- | 
ing force of the atmosphere can be easily calculated. | 
**The English instrument is simpler, especially in the screen 
arrangements. A piece of glazed paper is stretched on the sur- 
face of the cylinder, and against the paper press lightly two | 
little levers with sharp points, one of them being under the in-! 
fluence of a clock beating half seconds, the other governed by | 
the rupture of the screens. As the cylinder revolves, the two | 
points advance und draw parallel helices side by side. At each | 
beat of the clock its pointer darts aside, interrupting for a 
moment the regularity of the line. A similar action takes place 
with the other pointer every time that a screen is struck, so 
here, again, we have a scale of time and aaother of the shot’s! 
motion la:d down almost in contact. Experiments carried on 


with this instrument at Shoeburyness have already given won- 
derfully accurate and valuable results, and a further series is in 
contemplation. Both Schultz and Bashforth exhibit their in- 
ventions, but though the English apparatus appears to me to be 
better than the French, for a reason presently to be given, there 
is little chance of its attracting the attention it deserves. 
Schultz’s chronograph is placed in the gallery just 
outside the French pictures, opposite the pianos, and 
among its brotherhood of instruments of precision. 
It is covered with a handsome glass case, and attracts 
attention from the proximity of a Government fieldpiece, so 
arranged as to explain its action. Bashforth’s chronoscope is 
hidden away in the left-hand corner at the far end of our 
English marine shed. It is dusty and uneared for. The 
prepared paper wrapped so deftiy round the cylinder has been 
ripped open by meddling fingers. The light threads of the 
screen are like the torn filaments of a spider’s web in a garret, 
and the only explanation possible to the curious is to be found 
in the leaves of an English pamphlet, which droops from the 
wall, representing in its listlessness the frequent fate of 
philosophic toils. The advantage possessed by the English 
instrument is that the teaching of the clock and the ball are 
registered permanently, and can be preserved for any length of 
time, while the marks on Schultz’s blackened cylinder are as 
fleeting as a tale written upon a sandy shore. The screens are 
almost exactly the same in both cases. Bashforth suspends 
weights to slight threads, and so keeps down a number of 
springs. When the shot cuts a thread its spring is released, and 
the sensitive marker springs aside until the spring has struck 
an upper brass plate in its recoil. Schultz has springs, too, 
but ties them down with wires, one to each spring; otherwise 
they act in precisely the same manner. 





“Disrartt in Trrumpn.”—The statement we recently 
quoted from rumour, respecting Mr. Tenniel’s great cartoon, 
proves to have been incorrect, although having a certain foun- 
dation in truth. The cartoon was not drawn by the young 
engineer-artist referred to, although he had previously prepared 
a spirited burlesque of Mr. Poynter’s picture, with Mr. Bright 
asthe sphinx. ‘The artist has not yet left Messrs. Penn’s fac- 
tory, but we believe that his drawings will appear from time to 
time in Punch. 

Tue CuBaA AND FiortpA CaBiE.—The steamship Narva, 
chartered by the India-rubber, Gutta-percha, and Telegraph 
Werks Company (Limited), leaves Greenhithe to-day for 
Havannah, having on board. 240 iniles of submarine telegraph 
cable to be laid between Havannah and Key West (Florida), and 
between Key West and Cape Romano (coast of Florida), there- 
by placing the island of Cuba in telegraphic communication 
with England and the continent of Europe. ‘The expedition is 
in charge of Mr. F. C. Webb, civil engineer, on the part of the 
India-rubber, Gutta-percha, and Telegraph Works Company, 
who contracted to make and lay the cable for the International 
Ocean ‘Telegraph Company ot New York. 

Tue Navat Review At Spituxap.—The ironclad squadron 
will consist of seven screw frigates, three screw turret ships, one 
screw sloop, two twin-screw gun-vessels, and one hydraulic pro- 
pelled gun-vessel, carrying altogether 219 guns, on 51,454 tons 
measurement of hull, atid propelled by a nominal engine power 
of 10,837 horses.» The unarmoured squadron consists of one 
screw three-decker, eight serew two-deckers, six screw frigates, 
one screw corvettt, one paddle corvette, one paddle sloop, two 
screw sloops, and” twelve screw gunboats, carrying altogether 
956 puns, on # thhnage of 54,549, propelled by a nominal engine 
power of 12,250 horses. Grand totals: number of vessels, 47; 
number of guns, PL75; tonnage, 106,000; nominal power of 
engines, 23,037 horses’ Ali the vessels on mustering at Spit- 
head will fill np with bést Welsh coal to burn during the review. 

Tue SAN Franetsco AND CutNxa STEAMSHIP SERVICE.— 
An island suitable for a midway coaling station of this new 
line of steamers has just been discovered in the Pacific, and is 
to be immediately appropriated to that purpose. 

Russtan Rartways.—The Russian Government has guaran- 
teed a loan, and allowed it to be issued, too, at 75, for the 
completion of one of her south-western lines, that from Koursk 
to Kieff. . 

Brerkcu-LoApDERS.—A new rifle, invented by Lieutenant 
Bacon, R M.A., was lately tried at Portsmouth, where it was 
fired by the inventor 20 rounds in 69 seconds. 

THe DunpERBERG.—The American steam-ram, Dunder- 
berg, with her battery of six 15in. guns, is now said to have 
made 13.9 knots on her sea trial trip. This is an increase of 
nearly 14 knots upon her previous trials. 

RAILWAY TraFric.—The receipts of the railways of the 
United Kingdom during Whitsun week were the greatest yet 
recorded, having been, upon 12,792 miles, 816,1102, the increase 
being 95,3402. over the corresponding week in 1866 (which was 
not Whitsun week, however). 

Asupans.—The locomotives on the Liverpool and Southport 
line must have very high ashpans, if we are to believe that a 
woman and child, who fell between the rails of the line on which 
an express was passing one day last week, were ran over without 
sustaining any injury or being greatly frightened. 

Raitway Guarps’ AND PassENGERS’ COMMUNICATION. 
—The Bill for making the provision of means of comfnunication 
between passengers and guards compulsory upon railway com- 
panies was considered in committee this week in the House ot 
Commons, only about one hundred members being present. 
Two unsuccessful divisions took place upon attempts to defeat 
the Bill by motions to report progress. Several ot the clauses 
were agreed to, and one or two were struck out. 

Tae Ririte Competition —Of the 112 rifles offered for the 
00/. prize of the National Rifle Association, all have been tried 
and nine have been selected. ‘These are those of Messrs, Albini 
and Braendlin, Mr. Remington, Major Fosbery, Mr. Burton (two 
systems), Mr. Peabody, Mr. Martini, Mr. Joslyn, and Mr. Henry. 
Kach of the accepted competitors will be required, within four 
months of his receiving the notice, to furnish for experiment at 
Woolwich six arms in strict conformity to the specimen arm 
submitted, with 1000 rounds of ammunition perarm ; and a sum 
of 38002. will be paid to each such Competitor to cover the ex- 
penses of the six rifles aud of the supply of ammunition. 
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AMERICAN WOOD-WORKING MA- 
CHINERY IN THE PARIS EXHIBITION. 


Tne exhibition of wood-working machinery in the 
American department has been looked for with con- 
siderable interest and attention on the part of European 
engineers. We are accustomed to consider America 
the natural home and the native land of this kind of 
machinery ;..we. received fromthe. United States the 
first models of those tools for working wood which are 
now in general use, these having been more or less 
modified by subsequent practice in the details, but 
always preserving their principle of action and the main 
features of their original inventors, just.as they were 
transmitted to us across the Atlantic.- More than this; 
we are at this moment accustomed to look to America 
whenever a fresh desideratum in wood-working ma- 
chinery makes itself felt in general practice, and occa- 
sionally we are surprised by some new and ingenious tool 
coming over from the “States,” for which the neces- 
sity has hardly been felt until the advantages which 
its use affords show themselves clearly by its employ- 
ment. All this is sufficient ground for great expecta- 
tions on an occasion like that of the present Exhibition. 
Whether those expectations have been satisfied by the 
display at Paris, we must leave our readers to judge 
for themselves, and .we shall confine ourselves to re- 
cord what has been exhibited in the American depart- 
ment in this branch of machinery. ‘The most remark- 
able and interesting exhibit is that of Mr. Baxter D. 
Whitney, of Winchendon, Mass. It is a collection of 
four special machines, all novel in their prineiples of 
construction, original and elegant in their design, ex- 
cellent in workmanship, and perfectly successful in 
their performance. They may be considered as model 
types for study and- imitation, and they have earned 
the approval of every competent visitor to the Ex- 
hibition. We propose to publish drawings of Mr. 
Whitney’s wood-working machines at a future date, 
and we will therefore till then defer a special deserip- 
tion of these tools. There is only one important 
feature in the construction of these machines to which 
we are desirous of drawing attention, as it is a question 
of principle rather than one of detail. Mr. Whitney’s 
machines are constructed with a remarkable economy 
in weight. The frames are in appearance and in 
reality considerably lighter than anything that would 
be designed by our first-class makers of wood-working 
machinery, and yet these machines show no trace of 
vibration in working, and are proved to be of ample 
strength by their performance. We have ona previous 
occasion noticed the fact that the modern tendency in 
the construction of wood-working tools is to reduce 
the dead weights, and we are glad to find in Mr. 
Whitney’s machines a practical illustration how much 
more is yet to be done in this direction, an illustration 
which we believe will not be lost even upon those 
amongst our machinists who are the most anxious to 
insure solidity and strength by the profuse application 
of massive and heavy castings. With scientilic de- 
signs and excellence of workmanship, we have no 
necessity for the application of heavy masses for 
machinery which runs at such very high speeds, and has 
so little direct strain upon its working parts as the 
generality of wood-working tools. Next in import- 
ance to Mr. Whitney’s collection is that of Messrs. 
C. B. Rogers and Co., of Norwich, Conn, ‘These 
machine are not specimens of a high class of design or 
workmanship, but there are some amongst them very 
cleverly contrived and well suited for the speciality of 
work for which they are intended. One of these 
novelties is a machine for making pencils, which per- 
forms all the suecessive operations required in this 
manufacture, commencing with planing the wood, cut- 
ting out the groove for the lead, and afterwards round- 
ing each pencil at two subsequent operations. The 
pencils are made six at atime. The machine is first 
used for planing and squaring small boards, each 
representing six pencils, which are to be cut from it. 
One set of these square boards is of a sufficient thick- 
ness to receive the groove for leading, and the other 
set is thinner, so as to be glued over the leaded board 
and complete the pencil. The grooving is done by 
the same machine, which is fitted with a pair of re- 
volving cutters. There are six projections on the 
cutters, which produce the six parallel grooves. The 
lead is then inserted into the grooves, and the thin board 
glued over the whole, so that the six pencils are now 
represented by two square boards, containing six bars 


of graphitic substance between them. The cutters of 


the machine are now again exchanged for one with six 
half-round grooves which forms the six round pencils, 
when the board is passed through, first with its upper, 
then with its lower surface next the cutters. The cutters 





are made in halves of a complete cylinder, so as to 
facilitate their being properly sharpened; they obtain 
their clearance by being set eccentric to the axis of the 
rotating spindle which contains them. The exchange 
of cutters for the successive operations just described 
is intended to take place only after a fared quantity 
of work has gone through one, of .the respective 
stages of manufacture, and for large works it would 
be necessary to provide severgl machines, each 
used only for one distinct part of the process. 
There is also a turning-machine exhibited by this 
firm, which produces some very good work, to judze 
from the samples exhibited with it. It is well made, 
although its wooden frame is objectionable. Some 
other machines of minor importance complete. Messrs, 
Rogers and Co’s show. There is one thing which can 
be readily perceived from the whole appearance of this 
set of machines, namely, that they have not been made 
specially for Exhibition purposes, and are, therefore, 
plain and reliable specimens of every-day practice for 
ceneral business and trade. 

Mr. Winslow, of New York, exhibits a small ma- 
chine for moulding irregular shapes of wood. The 
moulding-cutter is horizontal, and the work is passed 
underneath it by a grooved feed-roller, which presses 
the work against a fixed guide. This latter elfect is 
obtained simply by a slight inclination of the grooves 
on the feed-roller surface. The general appearance 
and workmanship of this machine is not above the 
average, and it contrasts very much with other speci- 
mens of American engineering in the building. We 
find this contrast, still more remarkable when we inspect 
the cask-making machinery exhibited by Messrs. 
Cool, Ferguson, and Co., of Glens Falls, Mass. These 
machines are cleverly contrived. They are a set of 
three tools for making casks for Portland cement or 
flour-barrels. One machine euts the staves to the 
required length at their ends, and provides them with 
a groove for insertion of the lid; the second machine 
finishes the sides of the staves, operating on, several 
staves at the same time; and the last machitie forms 
the top and bottom of the eask. These machines have 
been sold to a Portland cement works in France. 
Another machine of this class in the American depart- 
ment, exhibited by Messrs. Wright and Smith, we 
expect to illustrate next week. It is a fret-cutting 
saw or scroll saw, and is a creditable specimen of ma- 
chinery. As awhole, it may be said that the exhibition 
of American wood-working machines at Paris does not 
adequately represent the state and development of this 
important branch of engineering in the United States, 
although the collection of specimens is an obvious 
indication of the wide difference which exists in Ame- 
rica between the productions of different makers—a 
difference which is far beyond anything we are accus- 
tomed to meet with in any European country. 





ENGLISH MODELS OF VESSELS AT THE 
PARIS EXHIBITION. 

AppirIons continue to be made to the models of English 
vessels displayed in the annexe adjoining the Seine at the Paris 
Exhibition, and where models of ships of the navy, Admiral’s 
Halsted’s models, and others already noticed by us are shown, 
The Thames Shipbuilding Company now show a case of well- 
finished models containing a model of the iron-clad ram 
Wilhelm 1st, now building by them for the Prussian Govern- 
ment. This vessel is of 5938 tons burden, and 1150 horse 
power, She has tall sides like our own vessels of war, and a 
projecting kind of bow window on each side for carrying a gun, 
each such bow having a port pointing athwartships, and another 
port pointing somewhat astern, so as to enable the gun to 
engage an enemy alongside or behind. There is nothing good 
in this design, but, on the contrary, it shows that Prussia is 
following the errors committed by other European nations. A 
model is also shown of the ironclad Victoria, of 4862 tons and 
1000 horse power, built for Spain, in which there is nothing 
out of the usual routine; and another, of the screw yacht 
“ Imimacolata Concezzione” built for the Pope: Models are also 
shown of the Minotaur, Serapis, and Valiant, built for the 

sritish Government; of the Sultan Mahmoud, of 4221 tons and 

900 horse power, built for the Sultan; of the paddle despatch 
boat T'zedden, also built for the Sultan; and of the Poonah and 
Tanjore, built for the P, and O. Company. 

Richardson, Duck and Co.,, of Stockton, Palmer, of Neweastle, 
Oswald and Co., of Sunderland, and Gonrlay, of Dundee, also 
exhibit models of various vessels constructed by them. Matthew 
Paul and Co., of Dumbarton, exhibit a steam-driven capstan, of 
rather rough construction. [he same makers also show a steam 
winch at work within the main building, but it also is rather 
rough. 





Av@rrtAN MINerALs.—Algerian iron minerals. are being 
increasingly imported into France. In 1865, the total imports 
amounted to 47,000 tons; in 1866, to 109,700 tons; and in the 
first four months of this year to 52,300 tons. 

Tue ATLANTIC CABLES.—Mr. Willoughby Smith telegraphs 
from Newfoundland that the insulating resistance of the two 
Atlantic cables has doubled since last year. There has been 
much ice this year, but the shore end of the 1866 cable is 
now laid in deeper water, and it is expected that a steamer will be 
kept in Trinity Bay to make repairs, when necessary, in future 





INDIAN PUBLIC WORKS 
EXPENDITURE. 

Tue report by the Accountant-General of the Public 
Works Department, on the annual account of expen- 
diture and revenue of that department for 1865-66, 
has recently been published, and from it we have ex- 
tracted-the following information: 

The total grants assigned for public works in India, 
during 1865-66, was 6,037,402/., and the total expen- 
diture 5,063,352/., thus giving a saving of 974,050/., 
or 16.1 per cent. of the total grant; of this sum, how- 
ever, 406,615/. occurred in ‘the’ special works under 
execution at Bombay, the cost of which is estimated 
to be covered eventually by'the sale of land there. 
Taking, then, 855,990/. as the true saving against the 
grant for public works proper (a saving of 118,060/. 
on the estimated loss by railway exchange being 
omitted from the gross total), and omitting tie saving 
on the Bombay Special Fund works, the short outlay 
against the ordinary assignment for public works is 
thus reduced to 449,375/., or 8.88 per cent. of the 








graat. ‘Lhepfollowing statement shows the amounts 
sanctioned and expended under various heads : 
Original Works.and Repairs. | Grant. Outlay. 
£ 
Military ose eee ove e| 1,270,248 927,643 
Civil buildings sve eee ee} 715,863 710,816 
Agricultural ... és oon w-| 507,405 417,460 
Communications one ods eee} 1,140,446 | 1,258,015 
Miscellaneous public improvement ...| 86,63: 80,662 
Establishment... wit de | 870,219 888,077 
Tools and plant as ope 73,226 74,641 
Profit and loss ios as an ‘em 15,248 
State outlay on guaranteed irriga-) r 2 a4e 
tion works ... re a ‘ 15,000 8,348 
State outlay on railways not) 91.15 - 
guaranteed ... ona on ; 21,159 1,689 
State outlay on railways guaranteed 207,425 220,590 











Of the saving of 342,605/. in the gtant for military 
works, about 80,000/. has been applied to the collee- 
tion of materials for military buildings not yet begun ; 
and the short outlay on this assignment is thus re- 
duced to about 260,000/., which is stated to be gene- 
rally due to the unavoidable delay in the issue of 
standard plans, and in the determination of the final 
arrangements for the new cantonments, &c. ‘With 
reference to the other principal items, it will be seen 
that the expenditure on civil buildings, agricultural 
works, and miscellaneous public improvements, has in 
each case fallen short of the grant, while that for com- 
munications has been 123,348/. in excess. Under the 
head of Establishments the charges have exceeded the 
grant assigned for the purpose by 17,858/.; the per- 
centage which those charges bear to total outlay has 
likewise increased from 17 in 1864-65 to 20.27 in 
1865-66 against an estimated percentage of 17.91. 
This unfavourable result necessarily followed from the 
short outlay which has been incurred on works. ‘The 
saving against the grant of 171,215/. assigned for loss 
by railway exchange amounted to the sum of 118,060/., 
and arose principally from the traflic earnings, espe- 
cially in the Great Indian Peninsula and East Indian 
railways, having been greater than was anticipated at 
the commencement of the year. 

In addition to the imperial grants for public works, 
the outlay incurred by the officers of the Public 
Works Department from local funds and contributions 
amounted to 521,088/. and 77,229/. respectively. The 
total expenditure incurred by the agency of the Public 
Works Department on public works proper during 
the year 1865-66 was therefore as follows : 

£ 


From imperial funds ee ove 
» foreign funds in Mysore... 
» local funds eee ane 
+ contributions sa ote 


4,900,197 
172,618 
521,083 


77,229 


Total oe £5,671,127 

The public works revenue duriug the year under re- 
view aggregated 917,678/., against an estimate of 
1,000,0002. Of these receipts, 455,061/. was on ae- 
count of sales of land and of buildings at Boibay, 
constituting the special fund already. referred to, in 
consideration of which additional grants: were assigned 
to that presidency for special works at ‘the capital. 





Frencu Ocean StreAmMers.—The directors of the French 
General Transatlantic Steam Navigation Company have been 
authorised to negotiate with the French Government with re- 
ference to the establishment of new lines in the Pacific and the 
Atlantic. The company is converting some of its large paddle 
steamers into screws, expecting by this course to secure an 
advantage of 25 per cent, in respect to economy of fuel, and 20 
per cent. in respect to increase of speed. ‘Tne average speed 
attained last _ by the steamers of’ the Messageries Impé- 
riales was 9.67 knots per hour, showing an improvement of 1} 
per cent. as compared with 1865. 
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YARDS 


A Few months ago (vide pages 113 and 114 of the present 
volume) we gave an illustrated description of some iron lower- 
masts as used in our navy, the particular examples described 
being suitable for a barque-rigged sloop-of-war of 1100 tons; to 
these we now add engravings showing some steel top-masts 
and yards, such as have been recently applied to some of 
our ironclads, with excellent results. The engravings above 
represent topmasts and yards of the size suitable for a frigate of 
4000 tons, and the reference to the various figares is as follows: 

_ Fig. 1. Fore and main topmasts; total length, 55 ft.; dimen- 
sions at heel, 21 in. by.19}in.; diameter at level of lower-mast 
cap, 18 in.; diameter at topmast cap, 12 in. 

Figs. 2, 3, 4, 5, 6, and 7. Enlarged views, showing the 
arrangement of dumb-sheave, fid-hole, and live sheave for heel 
of topmast. 

Fig. 8. Fore and main topmast caps; ring embracing head of 
ry Yin. by fin.; ring embracing top-gallant mast, 7 in. 

y Fin. 

Fig. 9. Plan of topmast framing. 

Fig. 10. Fore lower yard, 91 ft. long by 22 in. in diameter at 
the centre. The main lower yard is of the same dimensions, 
but the fittings of course differ slightly. 

Fig. 11. Gear and-topsail sheet hoop; section 6 in. by 3 in. 

Fig. 12. Arrangements for securing boom-iron. 

Fs 5 13. “Arrangement of blocks for reef-tackles and topsail 
sheets. 

Fig. 14. Fore yard-arm iron. The carrying arm of the iron 
is 2} in. in diameter, and the hoop is 4in. wide by # in. thick. 
The hoop is fitted with a metal roller. 

Fig. 15. Fore quarter iron; section of hoops 4 in. by } in. 

Fig. 16. Fore and main topsail yards: length, 65 ft.; dia- 
meter at the centre, 144 in. 

Fig. 17. Topsail yard boom iron. 

The weights of these masts and yards are as follows: 


Weight of Fore and Main Topmasis. 
Weight 
of each Topmast. 
tns. ewts. qrs. lb. 
Shell of topmast... ose eee 1 12 2 11 
Cap iron ... eee eee eee 0 2 1 O 
Hoop under cap ... eee eee 0 0 21 
Hound hoop __... eve eve 0 1 25 
Dumb-sheave ... tee ees 0 0 23 
Pin for sheave .., eve eee 0 0 12 
Plates for sheave ose eve 0 1 0 
Two dollars and chocks... eee 0 0 21 
Metal sheave... eee ‘ian 0 0 24 
Angle iron for sheave-hole _... 0 0 
Angle iron for fid-hole ... one 0 0 
Square tube for fid-hole... ove 0 0 
Top and heel covering plates ... 0 0 
Joint-pieces for T-bar ... eee 0 0 
Plates for dumb-sheave... occ 0 0 
Topmast framing oo ow OO 6 
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Total weight of each topmast 2 11 





TOPMASTS FOR AN IRONCLAD FRIGATE 


Weight of Lower Yards and Fittings. 





DESCRIPTION. Fore Lower Yard. | Main Lower Yard. 





Ib. Itns. cwt. 


rs, 
7 012 17 


tns. ewt. qrs. Ib. 
Shell of yards... il 2 2 0 
Boom-irons eee ove] O 
Quarter-irons... e| O 
Hoops for lifts and braces | 0 
Hoops for gears and top-?| 9 
sail sheets - 
Eyes for jackstay ow] O 
Angle-iron rings for ends? | 9 
of yards ove 5 
Bolts and nuts for sheaves | 0 
Brass sheaves... eve] O 
Brass rollers eve ooo] O 
Bolts and nuts... coo O 
End eye-plates 


_ RON RF ee Cun 





__ Total weight... «..| 3 





W eight of Main and Fore Topsail Yards and Fittings. 
Weight 
Description. of each Yard. 
Shell of yards... eve eve 
Hoops for lifts and reef tackles... 0 
Hoops for topsail ties... ose 0 
Boom-irons complete... ove 0 
Eyes for jackstays ons eve 0 
Inside rings for ends of yards ... 0 
Pins and nuts coe ove 0 
Metalsheaves ... o oe = 0 
Total weight of each yard... 1 9 1 20 
In both the topmasts and yards above mentioned, the shells 
are formed of steel plates rivetted with steel rivets, and all the 
forgings are of wrought iron. Topmasts and yards of this 
kind have now been applied in a number of instances to vessels 
in our navy, and they have in every way been found to answer 
their purpose well. 








Tur Norru-Lonpon Rartway.—The number of trains 
now running daily over the North-London Railway in one 
direction jis nearly 350, and the number traversing the line 
in the opposite direction is but slightly less. Besides these 
regular trains, there are specials running at irregular times, and 
light engines. ‘The conveyance of this great number of trains 
over but a double line of rails, in the space of about eighteen 
hours out of the twenty-four, is by no means an easy piece of 
railway management—particularly when it is considered that 
the traffic is by no means equally distributed—and the fact that 
it is done, and done well, reflects great credit on all concerned. 
Mr. William Adams has now upwards of forty engines in steam 
daily, the total number on the line being nearly seventy. 





OF 4000 TONS. 


CARR’S DISINTEGRATOR. 


Tus is a contrivance, already in extended use, for disintegrating 
and reducing to a granular powder all such materials as ores, 
stones, or clay, or indeed any material which is not fibrous. The 
principle on which thismachine is constructed may be very readily 
apprehended : Four concentric cylindrical cages formed with cross 
bars of iron, connected by end rings, rotate in opposite directions 
upon a central shaft, the first and third cages being turned in 
one direction by a solid shaft, and the third and fourth by a 
hollow shaft driven by a crossed belt. ‘The material to be dis- 
integrated is fed in at the centre, and is discharged in a granu- 
lated shower, like gunpowder, at the circumference. The exterior 


of the machine is covered by a casing or paddle-box to prevent 
the particles being thrown about. The materials are thrown 
out from the first cage at the speed with which its own circum- 
ference revolves, usually about 50 ft. per second, and encounter 
the bars of the second cage moving in the opposite direction at 
about 60 ft. per second, when they are broken by the coilision, 
and, being further broken by the bars of the third and fourth 
cages, they escape at the circumference in a highly comminuted 
state. Should any very hard matter, such as pieces of metal, 
be accidentally introduced, the machine is not ew thereby, 
but the metal is ejected unchanged. The machine at the Paris 
Exhibition constitutes No. 4 of Class 51, and is to be seen in the 
British section within the main building. 








Sourn YorKsHrre.—The South Yorkshire iron trade has 
somewhat improved, but not very materially. There is a keen 
competition for orders for manufactured iron. Not very many 
transactions aré reported in pig iron, but stocks are light 
There are plenty of orders on hand for railway plant, but the 
demand for ship-plates is not very active. 
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TWELVE-COUPLED LOCOMOTIVE, PHILADELPHIA AND READING RAILROAD, USS. 


DESIGNED BY MR. JAMES MILLHOLLAND, LATE LOCOMOTIVE SUPERINTENDENT. 
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WE give herewith an engraving, copied from a photograph 
kindly sent us by Mr. John E. Wootten, locomotive superinten- 
dent of the Philadelphia and Reading Railroad, U.S., of the 
twelve-coupled engine employed in helping coal trains up the 
“Falls Grade,” a bank rising 1 in 155 (34 ft. per mile) for 14 
tiles, near Philadelphia. All the rest of the main line of the 
Reading Railroad, 95 miles long, is level or descending in the 
direction of the coal traffic, which is very heavy. 

The Pennsylvania has 20 in. cylinders and 26 in. stroke. 
The six pairs of coupled wheels are 3 ft. 7 in. in diameter, and 
are uniformly spaced 3 ft. 11 in. between centres, the extreme 
wheel base being 19 ft. 7 in. Two pairs of wheels forward and 
two pairs at the back have flanges, the two middle pairs being 
plain. The boiler, of which the barrel is 48 in. in diameter, 
contains 174 iron tubes, 2 in. outside diameter and 13 ft. 6 in. 
long. The firegrate, for anthracize coal, is 9 ft. long by 
3 ft. 6 in. wide, having 31} square feet of area. Water-tube 
grates are in general use on the line, and the Pennsylvania’s 
grate is also formed of water-tubes. A combustion 
chamber 2 ft. 1 in. long extends from the firebox to 
the tube-plate; so that the whole length of the boiler, 
exclusive of the smokebox, is about 25ft. The whole heating 
surface is 1428 square feet. There are three water tanks, one 
on each side of the footplate, and one over the firebox, of a col- 
lective capacity of about 1000 (imperial) gallons. No coal is 
carried, the firing being performed at the ends of the runs. The 
weight of the engine, in working trim, is 443 tons, or, as given 
in American phrase, 100,3201b. The length over all is 36 ft., 
and the width 8 ft.6in. The main connecting-rods are 1i ft. 
4 in. long between centres. The steam ports are long, 18} in., 
and are 1jin. wide, the exhaust port being 34in. wide. The 
variable blast nozzle may be varied from 11 to24 square inches 
area. The boiler is fed by a No 9 and a No. 10 injector. 

The Pennsylvania was designed and constructed at the 
company’s shops at Reading, Pennsylvania, bythe former 
locomotive superintendent, Mr. James Millholland, now the 
president of the Mount Savage Coal Company. The usual 
average speed of the coal trains, including stops, is under 
10 miles an hour, and the bank engine described is intended for 
speeds of from 8 tojl5 miles. With 75 lb. mean effective 
pressure in the cylinders it would havea tractive force, inclusive 
of its own friction and internal resistances (other than back 
pressure, compression, &c.) of 18,140 lb., equal to nearly one- 
fifth its weight in working order. The ordinary eight-coupled 
engines on the line have 19 in. cylinders, 22 in. stroke, and 3 ft. 
7 in. wheéls. 








STEEL RAILS FOR AMERICA. 

WE copy the following from the American Railway Times. 
We have not checked the calculations of compound interest; 
but it will be seen that they are based on an interest of 6 per 
cent.:—“ A correspondent, ‘ Silex,’ asks us: ‘which costs the 
most, iron rails at $90 per ton, re-rolled and re-laid once in five 
years, at an expense of $40 per ton for re-rolling and old rails 
at the end of twenty years, worth (90—40) $50 per ton; or 
steel rails at $160 per ton, to last twenty years and be worth— 
old steel—0, at the end of that time?’ There are many things 
to be considered in replying to this question. The English and 
Continental practice is to usea steel rail of less weight than 
iron for the same traffic, it being found that the greater 
strength of the steel fully compensates for the lighter weight. 
This difference in weight frequently amounts to ten bene per 

ard, and this in a mile of track amounts to a handsome sum. 
if for a 63 Ib. iron rail a 541b. steel rail is substituted, one- 
seventh of the weight is saved, and this on a mile of track is a 
saving of over fourteen tons, or say in round numbers a saving 
of $2240 per mile from the saving in weight alone. Then in 
relaying the iron rails once in five years, it will be found neces- 
sary to substitute new cross-ties for a portion of those that 
otherwise would have worn from one to three years longer if 
not disturbed in the track. Then the cost of freight of the old 
rails to the rolling mill and back and the distribution over the 
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ine is to be added, averaging from three to six dollars per ton, 
the amount being governed by the distance; then there is the 
cost of taking up the old rails and laying the new, say three 
dollars per ton, to say nothing of cross-ties split and spikes 
destroyed by drawing and driving, and other little details, all to 
be added to the cost of the iron rails every five years. In other 
respects the charges against both kinds of meta] may be deemed 
equal. The iron rails the first year cost $90 per ton, add $3.00 
for laying is $93; at the end of each five years we add cost of 
re-rolling, $40; freight, $4; re-laving, $3; incidental waste of 
ties and spikes, $2; or say in all, $49 per ton with the interest, 
6 per cent., added from year to year. The steel rails cost $160 
per ton, add for laying $3, or say $163, and add to this the in- 
terest on this cost as before, and we have something like the 
following comparative cost of the two metals per ton at the end 
of each year: 





Steel. Tron. 

Beginning ... $163.00 $93.00 
End of Ist year 172.78 98.58 
— 2 ee eee 183.14 104.49 
sa ae ae or 194.12 110.75 
« es tin 205.76 117.39 
9 wee 218.10 124,43 
i a 231.18 183.83 
+ Teo 194.85 
ee” ee 208.54 
0 SR o@ 221.05 
pe aes 234.31 
ae: a rae 309.85 300.30 
S a eee coe 827.91 318.31 
4 ee 347.58 337.40 
oo TEE a0 aes bie 368.43 357.64 
eee 5 4 oe 390.53 879.09 
«9 10th 4 jie ase 413.96 453.77 
» BFR 2 ove eee 438.79 480.19 
a Me eee 465.11 509.84 
ee 493.01 540.48 
99 2OtR oo ee 522.59 572.85 


“If the old iron is worth $50, and the steel nothing, the ac- 





counts at the end of the twenty years are about balanced; but 
should the same compound process be carried on for forty years, 
or even thirty years, the result in favour of stee] would be very 
marked. The assumption that steel rails will last but four 
times as long as iron, with equal traffic over each, is a pretty 
violent one, if we are to believe the results achieved on some of 
the English roads, where one steel rail has outworn twenty of 
the very best iron rails that can be made. If, from the better 
character of the metal, the steel rails can be made lighter than 
the iron in anything like the proportion we have alluded to above 
—say one-seventh—the saving of first cost on a road of 100 
miles length would be $224,000; this sum, with the interest 
compounded from year to year for twenty years, would be some 
$718,405.82, a very pretty capital or reserved fund for extra 
dividends.” 





POOLEY’S GRAIN-WEIGHING MACHINE. 


Tus is a ccntrivance, constructed on the principle of the 
rain-gauge, for weighing grain by self-acting mechanism. There 
ure two balanced scoops or vessels, A and B, turning on trun- 
nions, and when empty the back ends of these vessels prepon- 
derate, so that they assume the position shown by B; whereas 
when any such substance as grain or water is run into them to 
a certain height, the superior weight which the fore part then 
acquires makes them tilt forward or assume the position shown 
by B. There is a certain weight of water or grain necessary to 
effect this tilting, the amount of which is determined by the mag- 
nitude of the back balance-weight, and also by the position of 
the trunnions relatively with the centre of gravity; and this 
amount of weiglit being once fixed, the tilting will take place 
whenever it is reached by the continuous deposit of grain in the 





scale, so that the number of reciprocations of each scoop, which 





is registered by a train of wheel-work, will show the weight of 
grain which has passed the machine. C is a bridge or dividing 
plate; and D is a shoot, which swivels on its axis, E. When 
this shoot is swivelled in one direction, the grain falls on one 
side of the ridg2, and is’ conducted into the vessel, A, whereas 
when it is swivelled in the other direction the grain falls on the 
other side of the ridge, and is conducted into the vessel, B. 
The reservoir of grain is contained in a box or tank, standing on 
four square hollow wooden legs above the machine ; and a chain 
of buckets rising in one leg, and falling in the other, continually 
raises the grain which has to be weighed, a small shaft being 
carried up through another of the legs, to rotate the tumbler 
by which the chain of buckets is moved. When a certain num- 
ber of buckets full of grain have been delivered, which is deter- 
mined by the number of rotations the shaft has received, the 
shoot, D, is moved partially to the one side, so that most of the 





grain falls into the empty > and very little into the one 
8 


nearly filled; and when the full scoop tilts, the shoot is simul- 
taneously further turned to the one side, so as to shut off all the 
grain from it and direct the stream wholly into the other. Sa 
soon as the scoop tilts, it enipties itself, and again falls back to 
its former place to be filled again as before, while the other 
scoop has, in the mean time, the grain partially shut off, and 
then wholly shut off by the more or less swivelling of the shoot, 
D, until the weight is gradually brought up to the over-balanc- 
ing point, when the vessel tilts, empties itself, and begins again 
to fillin its turn. This machine, with other weighing-machines, 
by Henry Pooley and Son, of Liverpcol, constitutes No. 13 of 
Class 63, in the Paris Exhibition, where it is daily shown in 
operation. The principle of a tilting vessel of water was intro- 
duced into the atmospheric engine, as a cataract to regulate the 
injection, over a century ago, and a similar contrivance is much 
used as a rain-gauge to register the rainfall upon a given area. 
It is manifestly applicable to many uses, one of which is to the 
weighing of grain, to which purpose it has been skilfully adapted 
by Messrs. Pooley in the instrument before us. 





Maprin, SARAGOSSA, AND ALICANTE RAILwAY.—This, the 
leading railway in Spain, yields no dividend for its shareholders. 
Nevertheless, thanks to vigorous economy introdaced into the 
mavagement, the working expenses were reduced last year to 
48 per cent. of the receipts, and the year’s working resulted in 
a profit of 497,831/., or 2.93 per cent. on the capital expended in 
construction. Interest on obligations absorbed, however, all the 
available profit, so that nothing, as before indicated, reached 
the unfortunate shareholders. 
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THE PARIS EXHIBITION. 
Paris, Tuesday, June 25. 
YestexDay and to-day have been wet, and have 
been unfavourable for a large attendance at the Ex- 
hibition. But even during the fine weather the attend- 
ance at the Exhibitiorfsemsibly declined after the 
Emperor of Russia amd King of Prussia had taken 
their departure. This day week the receipts at turn- 
stiles were only a little over 36,000 francs, being less 
than half the receipts of some previous. days. The 
British regatta at Paris is fixed to dome off on the 6th 
July, when it is said"the Prince of Wiles will be pre- 
sent. Crews from Oxford and Cambridge have entered 
for several of the racés, which are’ expected to excite 
great interest both aniong the visitors and permanent 
inhabitants. There is a small screw yacht at present 
being done up in front of thé aunexe containmg the 
Indret engines, which is chiefly remarkable for her 
smallness. She is propelled by a single screw driven 
by a single inverted ¢ylinder engine, the steam for 
which is supplied by a small vertical boile#.» It will 
be very difficult to maintin an aniform pressure of steam 
in so small a boiler, and it will require very frequent 
and careful firing to enable it to work with moderate 
efficiency. 

The Moniteur publishes an imperial decree. ordering 
the execution of works for the improvement of the 
navigation of the Saone at a computed expense of over 
five millions of franes. Various plans for such works 
of internal improvement as that here ordered are 
shown at the Rexhibition, In Paris there are three 
new bridges projected to cross the Seine. ‘The first 
to put the Rue de Rennes in communication with the 
Rue du Louvre; the second, to replace the present 
Pont des Arts, which will be removed to the new Rue 
de Seine intended to open on the Quai Malaquais by 
the side of the Institute; and the third, to replace 
the existing Pont de Carrousel, which will be so placed 
as to continue the road from the new gates of the Car- 
rousel. 

The Epoque gives a summary but definite 
gramme of the ceremony to be observed at the distri- 
bution of the prizes to be given to the more fortunate 
exhibitors on the lst of July. At noon it is stated 
the doors will be opened. At one o’clock the overture 
to the Ephigenia in Aulis of Gluck will be performed 
by the orchestra, conducted by George Hainl ; and 


pro- 


Halévy has written for this overture a coda which 
brings it to a ss tisfactory close. After the overture, 
the orchestra will execute the Chant du Soir chorus, 
by Félicien David, with flute and violoncello solos. At 


the moment their majésties enter, the “ Hymn to the 
Emperor and French People,” by Rossini, will be be- 
gun. After the addresses and the distribution of 
rewards, the Emperor will inspect the different por- 
tions of the hall; and as the Emperor enters each 
foreign section, the military bands will perform the 
national airs of that country. Whenthe Lmperor has 
resumed his place, the main orchestra will play the 
overture to the Muetle de Portici, following which will 
be the chorus from /udas Maccateus. 

The title-paze of the manuscript score of Rossini’s 
hymn has the following rather eccentric inscription : 


“ A Napoléon IIT. et son vaillant peuple. 
Hymne ; 
Avec accompagnement ® grand orchestre 
Et musique militaire. 
Pour baryton (solo), un PontTIFE. 
Cheur de Grand-Prétres ; 
Cheeur de vivandiéres, de soldats et de peuple. 
la fin, 
Danse, Cloches, ‘l'ambours et Canons. 
Excusez du peu!! (sic).” 

Besides the Emperor and Empress of the French 
there will be present the Emperor and Empress of 
Austria, the Sultan, the King and Queen of Portugal, 
the King of Sweden, the Prince of 


Wales, the Prince 
and Princess of Prussia, and the Viceroy of Egypt. 


The Lord Mayors of London and Dublin, and the 
Lord Provost of Edinburgh will also be present. The 
we have before mentioned, will take 


cere mony, as 
place at the Palais de l’Industrie, in the Champs 
Elysées, and the Emperor has made several visits to 
the building lately—sometimes on foot—to inspect 
the preparations. The distribution of the prizes is 
the great event which now attracts public attention 
here. 

We lately stated that the superior council of the 
Exhibition had addressed the Emperor on the occasion 
of the late attempt upon the Emperor of Russia’s life 
at the Bois de Boulogne. ‘the following answer to 
this address has just appeared : 


* Tuileries, June 11. 

“My pear Marsnat,—lI have received, on the occasion of 
the sad event of the 6th, an address from the members of the 
Superior Council of the International Jury of the Exhibition. 
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was particularly touched by this manifestation, and I beg you, 
in your quality of Vice-President of [the Imperial Commission, 
to transmit to these gentlemen my warmest thanks. Believe 
in my sincere friendship. NAPOLEON.” 

The steamers on the Seine have some difficulty just 
now in running, from the water in the river being so 
low. Advantage has been taken of the circumstance 
to set some dredging-machines to work to deepen the 
shoalest parts. ‘The whole of the-river navigation here 
is in the most embryo and unsatisfactory state. The 
number of omnibuses moreover is quite inconsiderable, 
and the fares are high. 

The takings at the Exhibition turnstiles was on last 
Wednesday 48,950 franes, Saturday 38,500 francs, and 
Sunday 63,567 francs. No doubt, as the time for ihe 
distribution of prizes approaches, the attendance will 
for the time increase, unless unfavourable weather 
should supervene. 

The whole of the class juries have now completed 
their work, and the Moniteur makes the following 
announcement: ‘“‘The labours of the International 
“ Jury of the Universal Exhibition draw to a close, and 
the distribution of rewards will shortly proclainr the 
results. But. the Imperial Commission has withdrawn 
from the judgment of the jury everything connected 
with war. By order of the Emperor, a special com- 
‘ mission, presided over by a marshal of France, has 
been charged with the study of the important col- 
‘ lections of war material forwarded to the Exhibition 
by different Powers. This. commission is composed 
of high French officers belonging to the urmy and 
‘navy, and of general and superior officers belonging 
to the various Powers. A wonth has nearly elapsed 
since it commenced its labours, which it still prose- 
cutes with all the attention that is demanded by the 
admirable collections submitted to its examination.” 
By a decision unanimously taken by the superior 
council of the jury and the Lwperial Commission, M. 
Michel Chevalier has been nominated to draw up the 
descriptive report of the Exhibition, with the assist- 
ance of the International Jury. In England the com- 
mittee of Council of Education has arranged to publish 
a series of reports in the L/lustrated News. 
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Panis, Wednesday, June 26. 

A fine day has succeeded two very dreary and wet 
ones ; at least, the latter part of Monday was wet, and 
the whole of yesterday. Nevertheless the receipts at 
the turnstiles of the Exhibition on Monday were over 
52,000 francs. On Monday the Emperor and Empress 
received Prince Artiur. The same day the Prince 
Imperial visited the Exhibition at nine o’clock in the 
morning, and left at eleven. A large crowd of 
spectators was attracted by this visit, and the prince 
seemed to have completely recovered from his recent 
illness. On Sunday, the Prince of Wales and the 
Duke of Cambridge are expected to arrive in Paris 
with the object of taking part in the ceremony of 
distributing the Exhibition prizes. The commissioners 
have intimated that the mere presentation of a season 
ticket at the doors is not enough. But the ticket 
must also be presented whicn has the number of the 
reserved place marked upon it, and which ticket is sent 
to all season-ticket holders. 

In the Zemps, of this date, Camille Tronquoy, civil 
engineer, gives an interesting account of some of the 
objects and contrivances shown in Class 65 of the Ex- 
hibition, and more especially explains the means em- 
ployed in France for reclaiming low lands from the 
sea. 

Among the auxiliary purposes of the Exhibition, one 
is to bring about an international system of weights 
and measures, and another to introduce an inter- 
national monetary system. A commission, having the 
latter object in view, has been for some time sitting, 
and the Emperor has now named Prince Napoleon to 
be the president of it. It is a reproach to the intelli- 
gence of the age that some species of international 
coinage or international note, which will be a legal 
tender in all countries, has not been long since 
established. But it is to be hoped that the commis- 
sion now sitting will achieve the solution of this 
important problem. 

M. Schneider, of Creusot, who is himself one of the 
principal exhibitors, and who is also president of the 
Legislative Assembly, has initiated a project for a 
dinner to be given to the emperor by the exhibitors, 
a measure which every exhibitor would no doubt be 
proud to promote. The Emperor, however, does not 
seem disposed to accede to the proposal, though 
probably he would do so if the exhibitors, and 
especially the foreign ones, would take the project 
warmly up. Certainly the Emperor is well deserving 
of any mark of high appreciation which they can show. 
On the first Monday of every month it is arranged 
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shall dine together at the Cercle International during 
the time that the Exhibition lasts. The cost of the 
dinner will be 10 francs each, and those who desire to 
joim in the movement are requested to leave their 
names at the building. The first dinner will take 
place on the ist of July. 

Besides the musical performances which are to take 
place on the 1st July, at the distribution of the prizes, 
the musical commission has organised a number of other 
performance. On the 4th July a grand vocal and 
instrumental concert will take place under the direc- 
tion of M. Haine, when it is probable that Rossini’s 
“Hymn to the Emperor” will again be given, and 
M. Saint-Saens’s cantata, which received the prize from 
the jury, will also again be performed. On the 5th 
and 7th the festival of the French orpheonists will be 
held, and on the 8th there will be an international 
competition of orpheonists, with from 5000 to 6000 
serformers. The Yonic Sol-Fa Association is, we 
betidve, to represent England. On the 14th there 
will be a performance of instrumental music, with 4000 
performers, under the direction of M. Emile Jonas. 
On the 15th and 16th there will be a competition of 
the foregoing, and on the 21st an international com- 
tition of military bands, in which at least twelve 
bands of different nations will take part. 

The French iron-clad ram vessel, the Taureau, left 
Toulon harbour a few days since to experiment with 
the niue-inch gun placed on board that vessel, and 
which gun the French appear to consider a monster 
in point of size. ‘The gun is said to have acted in a 
satisfactory manner, which, however, would have been 
a greater success if it had been 20 in. diameter, like 
some of those which the Americans use. Notwith- 
standing all the mystery used upon this subject, we 
cannot but believe that in point of artillery the French 
are very far behind. Their ironelads are futile from 
ihe thinness of their armour, and their guns far from 
formidable owing to their deficient size. There is not 
the least use in now affecting mystery in such matters. 
The time has long gone by when a knowledge of ar- 
tillery was restricted to soldiers and sailors, and when 
civilians were supposed to know nothing of such 
matters. They now know more than anybody else, 
and only smile at the simplicity of those officials who 
think they can still make a mystery of such affairs. 
Among the visitors to the Exhibition, two envoys are 
expected from Madagascar, sent on a mission by 
Queen Rosoherina, to examine the Exhibition and to re- 
port to her respecting it. The mission will be accom- 
panied by the son of the prime minister Ramilaiari- 
vony. 

M. Verdie has just added to the Exhibition a rail and 
some smaller specimens of steel made from the ores of 
Mokta-el-hadid in Algeria,and which threaten to produce 
a revolution in steel-making, if they can be produced at 
the low price that is asserted. M. Bérard, of the 
Avenue Montaigne, however, produces steel at nearly 
the same prices with the aid of gas furnaces. The 
solid forged iron wheels for locomotives by Arbel are 
remarkable for their lightness. The wood-smelted iron of 
Audincourt has a reputation in France similar to that 
enjoyed by the Lowmoor iron in England. In a glass 
case, close to the Rue de Lorraine, some hollow steel 
spindles for spinniug-machinery are exhibited, which 
are worthy of attention on account of their lightness 
and cheapness. Near them are some cylinders of 
copper drawn over iron rollers, These copper-faced 
rollers are suitable for calico-printing, and are much 
cheaper than the solid copper or brass rollers usually 
employed. Zegut, of ‘Tusey (Meuse), exhibits some 
admirable ornamental castings, smooth, sharp, and 
light ; and Martin (Pierre) shows cast iron which may 
be soldered and forged like wrought. Juillard and 
Amstutz have a case containing steel clock-pinions of 
every degree of fineness, and there is also a case 
containing umbrella and parasol ribs of steel, in which 
the exhibitor does an immense business. 

The Styrian iron has long held a place second only 
to the Swedish for its purity and freedom from phos- 
phates. Various good specimens of this iron are 
shown, as also of the Swedish, among which the rolled 
iron and steel of Palshoba-Boo are, perhaps, the 
finest. Russia exhibits a good deal of gold and 
platinum, but little iron. Of what there is, the Perm 
appears to be the best. Spain, with her great re- 
sources in iron ores, is chiefly dependent on England 
and Austria for her supplies of that metal. With these 
irons mixed with native iron, Domenech, of Barcelona, 
produces the bright and hard steel rollers he shows for 
laminating metals. 

During the last week the English mails have been 
continually late; and, with the increased amount 
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between France and England, it is to be hoped that 
the very defective state of the existing means of com- 
munication may receive proper attention. ‘The postage 
between the two countries is far too high, and the 
rates of conveyance for passengers and goods are also 
too high, at the same time that the accommodation 
given is very imperfect. No important improvement 
can take place until large and swift Channel boats 
have been established; and this again involves the 
necessity of a good port upon each side. Probably 
fast boats, put on between London and Calais, if 
those vessels were at the same time of good size, 
would obtain a good deal of passenger traffic until at 
least really efficient boats had been put on between 
the termini of the railways on the opposite coasts. 
Nothing can be more slovenly and imperfect than the 
present system ; and itis to be hoped that Mr. Fowler 
and Mr. Scott Russell’s scheme for an improved com- 
munication will shortly be carried: out. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

State of Trade at Coatbridge.—A marked improvement has 
been perceptible during the last fortnight» in almost every 
branch of the iron trade. A few Continental orders have been 
booked, and the demands from the ship-building yards on the 
Clyde have shown a decidedly improved tone. More iron has 
left the district during the last week than during any similar 
period since the commencement of the present year. The tin- 
plate works at Coatbridge, in which, it was stated a fortnight 
ago, operations had been partially suspended, by a number of the 
workmen refusing to aceept a reduction of wages, have received 
an accession of hands, as was expected, from. Wales and other 
places. ‘The furnaces are now.in full operation. 

The ‘Highland Society and the.Reaping-machine,—At the 
half-yearly meeting of the Highland and Agricultural Society, 
held in Edinburgh last, week, it was reported that the amount 
of the subscriptions to.the testimonial tothe Reverend Patrick 
Bell, of Carmylie, Forfarshire, who, more than a quarter of a 
century ago, gave an invaluable invention to agriculture, in the 
shape of a ips, = J vamp had nearly reached 8001! The 
subseription has been open many months; there are now 
thousands of reaping-machines at work; landlords and furmers 
have been benetited immensely by the invention, and the paltry 
sum of 8002. has not yet been subscribed. Notwithstanding the 
fact that the Highland Society embraces many hundreds of mem- 
bers, most of them wealthy and well-to-do people, the meeting 
referred to had resolyved—almost out of pure shame, we suppose 
—to vote a subscription of 1007. from the funds of the society. 
It is expected that the subscriptions will ultimately reach 10007. ; 
at all events the committee entertain the hope that it will, and 
propose, accordingly, to keep the subscription open till the 
January meeting of the society, paying Mr. Bell 600/ to account 
at the present time. The society’s annual show is to be held in 
Glasgow this year, and a fair turn-out of agricultural implements 
is looked forward to at the same time. That part of Glasgow-green 
known as the King’s Park has already been wholly closed in by 
a wooden wall lift. high. Judging by the great extent of the 
ground enclosed, it would seem that this year’s show was ex- 
pected to be the largest the society has had for years, 

Public Water Supply, Glasgow,—The annual statement of 
revenue and expenditure, in connexion with our water supply, 
has just been announced at a statutory meeting of the Water 
Commissioners of the town council. The revenue for the past 
year amounted to 95,768/. 11s. 4d., and the expenditure to 
91,2061. 5s, 1d., showing. a balance in favour of revenue of 
upwards of 4500/., which makes, with thé surplus of two for- 
mer years, more than $4007. ; so that, besides supplying us with 
the purest water in the country, ad (bitum, and at an exceed- 

ngly cheap rate, our Water Commniasiigers can make money on 
the transaction. On the 17th June it was reported by the 
engineer that the quantity of water in store .was as follows: 
Loch Katrine, and adjacent lochs, 136 days’ supply; Mugdoch 
Reservoir, 19 days’ supply; and Gorbals Reservoir, 148 days’ 
supply. , The average consumption for the preceding fortnight 
was 21,100,000 gallons per day. 

Helensburgh.—On Saturday last the ceremony of cutting the 
first.sod in gonnexion with the. formation of new waterworks for 
this town, on the gravitation principle, was, performed by Sir 
James Colquhoun, Bart., of Luss. The ceremony took place at 
the site of the reservoir, about a mile-and-a-balf to the north 
of the town. The works have been designed by and are being 
carried out under the superintendence of Mr. William Robert- 
son, C.E.,, Glasgow; the conttactors being R. Simpson (for- 
merly connected with the Glasgow Loch Katring! Waterworks) 
for the reservoir and cutting, and Messrs. Thomas Leadbetter 
and Company, Glasgow, for the pipes... The promoters are the 
town council, as commissioners, under the General Police Act. 
It is expected that the water will be in the town by November 
next. Helensburgh is a, classic town, in connexion with steam 
navigation, being the birth-place of, Henry Bell, of whom we 
spoke in our “ Notes” last week. It, is. flow @ well laid-out 
thriving town, having summer residences for hundreds of the 
Glasgow merchants and manufacturers, and is mest hourly 
communication with Glasgow and Greenock by rail or steamer, 
or by both in the cage of the former. 

Hamilton.—This Lanarkshire town is also,speaking of its 
water supply just now. The annular abstract of accounts, just 
made up, shows a reduetion upon the debt, which, last year, 
amounted to nearly 12,000/. ‘The income for the year amounts 
to upwards of 30002" It.is contemplated to liave an additional 
filter erected shortly, for the better purification pf the water. 





New Bridges across the Clyde at Glasgow.—The Union Rail- 
way iron bridge, which is to span the river Clyde.at Adelphi- 
street, is progressing Satjsfactorily, and is,already more than 
completed. ‘The foundations of all the piers om Fob it is to 
rest are now secured in their ecaissons, the sinking of which was 
recently described by Mr. H. Es. Hunt in eee which we 
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printed (page 606) in EncineertNG of the 14th inst., and 
already the bridge proper is well nigh half-way across the river. 
‘The old stone bridge, designed by Mr. Stevenson, and com- 
menced in 1829, a short distance further up the Clyde, and 
known. as the Hutchesontown bridge, is to be taken down, and re- 
placed by one more in harmony with the Victoria and Broomielaw 
bridges, which are two of the best examples of bridge-engineer- 
ing in the kingdom, and built respectively by Thomas Telford and 
Messrs, Walker and Burgess, of London. Powers were obtained 
in the last-session of parliament, by the Bridge ‘Trust, after 
a good deal of opposition, for the rebuilding of the Huteheson- 
town Bridge. In order to give accommodation to the ordinary 
traffic dairing‘the rebuilding of the bridge, a temporary wooden 
bridgé ‘has been built not many yards from it. All that remains 
to be done isto macadamise the roadway, and then’ it may be 
handediover to the trustees. Its breadth is 30 ft., and in every 
respect! it isa substantial structure. The architects and 
engineers’ of the accommodation bridge are Messrs. Bell and 
Miller, from whose plans the contractor, Mr. Thomas Lamb, has 
executed! the work in about four months, at a cost of between 
30002. and 40007. 

Mr. Henry and the Breech-loading Rifle Competition.—-Edin- 
burgh ig a little joyous just now on account of the success of 
her ingenious townsman, Mr. Henry, with the rifle which he 
sent in for competition. to. the committee appointed to decide on 
the best form of breech-loader for the army. Mr. Henry is one 
of nine fortunate competitors, selected from abont ninety, 
whose rifles will be submitted for the tinal competition at Wool- 
wich, The rifie now selected combines, with a new and in- 
genious system of breech-loading, the rifling invented by Mr. 
Henry for his muzzle-loading rifle, generally known as the 
“ Henry rifle.” Whatever rifle is finally selected will be put 
into competition with the Snider rifle, which it must beat betore 
its adoption can be confirmed. 

Yachting and Yachts.—The well-known Clyde-built yacht, 
the Fiona, has successfully competed for the Queen’s Cup at the 
Kingstown regatta of the Royal Western Yacht Club of freland. 
It is said that every one of the Irish yachts refused to race 
with her; if this be true, it cannot be difficult to divine the 
reason. 

The regatta of the Royal Northern Yacht Club is to be held 
early next month at Greenock. This regatta is always a matter 
of interest to the yachtsmen throughout the kingdom. The 
sum of 400/. is to be competed for by yachts, including the 
Greenock Esplanade Cup, value 1201. for first-class yachts of 
any rig, 100 sovereigns for first-class cutters, and 80 soyereigns 
- schooners. Greenock can well afford to be tiberal in such an 
alfair, 

Shipbuilding News.—As with the iron trade, there does seem 
to be a change for the better at the Clyde shrpbuilding ports. 
Various contracts have recently been concluded. Messrs. Caird 
and Co., of Greenock, have contracted with the Hamburg Ame- 
rican Steam Packet Company to build another large steamer of 
2500 tons for the Transatlantic trade. Messrs. Macnab and Co. 
have received an order from the directors of the Furness Railway 
Company to build for them a paddle steamer of about 300 tons, 
and 100 horse power, for towing and passenger traflic at Barrow. 

Two large sea-going steamers have just arrived in the Clyde 
to be overhauled, hulls and machinery. One is the screw steamer 
Peru, the property of the Pacific Steam Navigation Company, 
and built and engined some years ago by Messrs. Randolph, 
Elder and Co., who are now to put her in order. The other is 
the paddle steamer Washington, of over 3000 tons, B.M., and 
1929 tons register, built by Messrs. Scott and Co., of Cartsdyke, 
and engined by the Greenock Foundry Company, for her owners, 
the Compagnie Générale Transatlantique of France. She is to 
receive an extensive overhaul, and be converted into a double 
screw steamer by Messrs. R. Napier and Sons, Glasgow. An- 
other of the same company’s steamers, the Lafayette, by the 
same builders, was to have undergone a similar alteration in the 
Clyde, but the work has since been given to a St. Nazaire firm, 
in order, it is said, to test comparative quality and cheapness of 
French and Clyde workinanship. 


INSTITUTION OF CIVIL ENGINEERS. 
Tue following alterations in the by-laws of the Institution of 
Civil Engineers, so as to provide for a new class of students, 
were passed at a general meeting of members on Wednesday 
last. 
Sect. II. Cl. 1, line 2, for Graduates read Students. 
Cl. 4, for “ Graduates shall be persons not under 
eighteen years of age, who shall not have 
less than two years in the office or 
on the works ofan Engineer, unless in 
particular cases, and whose papers and 
drawings shall have been well considered 
with a view to determining their fitness 
' for election.” 
read “ Students shall be persons not under eigh- 
teen years of age, who are, or have been, 
pupils of Members or Associates of the 
Institution, and who have the object or 
intention of becoming Civil Engineers ; 
and such persons may continue Students 
until they attain the age of twenty-five 
years, but not longer.” 
Cl. 8, line 1, for Graduate reau Student. 
_ Se » 9, for Grad. read Stud. 
Sect. III. in Title, omit word “ Graduates.” 
Cl. 1, line 1, add‘after ‘+ the Institution” (eacepting 
to the lass of Students). 
Cl. 3, add to the end of this clause Members and 
Associates only have the right of voting. 
» Cl. 10, line T1; omit word “ Graduate.” 
Sect. LY. tobe as follows: 


Section IV. 
ADMISSION OF STUDENTS. 

1, Students may be admitted by the Council on the recom- 
mendation (according to Form A 2 in the Appendix) of the 
Member or Associate underwhom they are, or have been, pupils; 
and they may remain Students of the Institution, at and during 


” 
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the pleasure of the Council, until they attain the age of twenty- 
five years, when they shall cease to be Students. 

2. Any person admitted into the Institution as a Student 
shall be informed thereof by letter (according to the Form E 1 
in the Appendix), stating that the first year’s subscription must 
be paid within two months, otherwise the admission will be 
void, when he shall be entitled to attend the Ordinary General 
Meetings, but not to vote at such Meetings, and to have the use 
of the Library, but subject to such regulations as the Council 
may, from time to time, prescribe, as well as to receive a copy 
of the Minutes of Proceedings relating to each session during 
which he shall continue to be a Student. 

3. Students of the Institution are elegible to compete for the 
premiums or prizes arising Out of the ‘ Miller Fund,” and any 
other funds appropriated by the Institution, or any person or 
persons, for premiums or prizes for Students. 

4. The Council may accord to Students other privileges, but 
subject to such terms, regulations, and restrictions, as they 
shail from time to time prescribe. 

5. No Student will be allowed to introduce a stranger into 
the rooms of the Institution. 

Sect. IV., V., VI., VIL, VIII, IX., X., XI.; XU., XIII., 
XIV., and XV. to be 

Sect. V., VI., VII, VIIL, IX., X., XI., XII., XIII, XIV., 


XV., and XVL. respectively. 
Sect. V. (VI.), Cl. 1, line 1, for Graduates read Students. 
_ ys Cl. 5, lines 1 and 2, for Graduate read Student. 
Sect. V. (VI.), Cl. 6, lines 2 and 3, omit “but Graduates 
shall not pay any admission fee unti 
they are transferred to the class of 
Members.” 

Cl. 7, line 1, and also lines 3 and 4, for “ any 
Member, Associate, or Graduate,” read 
“any Member or Associate.” 

Cl. 8, line 3, for Graduate read Student. 

Cl. 8, lines 5, 6, and 7, for “ The Subscription 
of any Member, Associate, or Graduate, 
elected 4t the ballot in December, shall 
become due on the first of January next 
ensuing,” 
read “ The Subscription of any Mem- 
ber or Associate ih cted at the ballot in 


” ” 


” 


UG 

e 
December, and the subscription of any 
Student admitted in the months of No- 
vember and December shall become due 
on the first of January next ensuing.” 

Sect. VIII. (1X.), CL. 1, line 3, for Section /V. read Section V. 

Sect. XI. (XII.), Cl. 5, line 1, for ‘* The business of the Insti- 
tution,” read ‘* The business of the 
Ordinary General Meetings of the In- 
stitution.” 

Sect. XIV. (XV.), Cl. 4, line 2, for Graduates read Students. 

Sect. XV. (XVL.), Cl. 2, at end, add, after word “ legacy,” or 

uest. 


° In Appendix. New Forms to be introduced. 
A 2. 
Tae InstirutTion or Crvit ENGINEERS, 
25, Great George-street, Wesminster, S.W. 
A. B. 
0 aged ‘ 
being desirous of admission into Tue Instrrution or CrviL 
ENGINEERS, as a Student of the Institution, I recommend him, 
from personal knowledge, as worthy of that privilege, and as 
coming within the Rules appertaining to that class, viz., that h 
is upwards of eighteen years of age, and is under twenty-tfiv 
years of age, and is, or has been, bond fide, in the course of 
preparation and training under me, with the object of following 
the profession of a Civil Engineer. 
Signature of the Proposer, wlfo 
must be eithera Member or an 
Associate of the Institution. 
Signature of the Candidate. 
Dated this day ot 18 ‘ 
The Council, have considered the above recommendation, 


admit as a Student of 
Tue Isstrirution or Crytt ENGINEERS. 
Signed 
Chairman. 
Dated this day ot 18 
El. 
Tue INstiTUTION OF CrvIL ENGINEERS, 
25, Great George-street, Westminster, S.W. 
Sir, 


Ihave the honour to inform you that the Council of Tur * 
INstiTUTION oF Civit ENGINEERS, meeting on day 
ot 18 , admitted you:a Student of the Institu- 
tion. 

According to the regulations of the Institution, you are re- 
quired to pay the sum of , 4s the amount of 
your first subscription, within two months from the date of 
your admission, otherwise the admission will be void. When 
such payment has been made, you will become entitled to the 
privileges of your class. 

I beg to direct your attention to Section VI. of the By- 
Laws, and to point out that all subsequent subscriptions become 
due, in advance, on the first of January in each year. 

1 am, Sir, &c. 

In Form E, last sentence, line 1, tor Sect. V. read Sect. VJ. 
G, at end, for Sect. V. read Sect. VJ. 

H, line 2, for Members, Associates, and Graduates 
read ‘* Members and Associates.” 

I, line 2 and last line, for Sect. V. read Sect. VJ. 

K, line 3, for Sect, V. read Sect. VJ. 











EnGines ror THe Mont Cents Raitway.—The first of 
the ten engines which are being constructed by MM. Gouin and 
Co,, of Paris, for the Mont Cenis line, was tried in steam at 
their works last week. ‘The engine is to be sent to Susa vid 
Marseilles and Genoa, and it is expected that it will be for- 
warded to its destination next week. We gave an illustrated 
description of the new Mont Cenis engines on page 285 of the 
present volume, 
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HORIZONTAL DOUBLE-CYLINDER ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MR. H. D. SCHMID, ENGINEER, SEMMERING, AUSTRIA. 
(For Description, see Page 662.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under, 
and eightpence for each additional line. 

The price of ENGINEERING ft annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Offiee for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau @ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU Gente CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the Nouveau PorTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 


Erratum.—In the description of the locomotive engine 
“ Steyerdorf” on page 655 of our last number, tico errors 
occurred. The weight of the tenders is 15 tons 4 cwt., making 
the total weight of engine and tender 57 tons 12 cwt., and the 
load taken by the engine is 110 tons. 


The Fourth Volume of ENGINEERING will commence 
with our next number. The extraordinary increase in 
the circulation of the paper, an increase of nearly 2000 
since the first of January, has exhausted our stocks of 
several of the back numbers, with the exception of fifly 
sets, reserved for binding, and which will be sold bound, 
and at one guinea each, in the order of application. The 
circulation of ENGINEERING exceeds that of any other 
journal of its class of the same or a higher price. 
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In addition to the permanent office of ENGINEERING 
in Paris, at the bureau of Les Annales du Genie Civil 
(Monsieur E. Lacroix), 15, Quai Malaquais, on the 
south bank of the Seine, opposite the Louvre, and near the 
French Institute, this journal is also represented in 
Paris by its special representative, Mr. John Bourne, 
C.E., whose residence is at the Grand Hotel, and by 
other gentlemen of its staff, among them Mr. Ferdinand 
Kohn, whose residence is at 59, Rue des Petites Ecuries. 


THE NEW STONE. 

Ir Mr. Ransome has not found the philosopher’s 
stone, he has at least produced a stone worthy a 
philosopher, and which promises to become the stone 
of the ages. For it appears to have the elements of great 
durability, and it certainly possesses every other quality 
desirable in building stone, whether for structure or 
ornament. Although five years are not five cen- 
turies, chemistry has analysed even the tooth of time, 
and ean produce, within the period of a comparatively 
brief experiment, results identical with those of ages 
of atmospheric corrosion and disintegration. Mr. 
Ransome’s stone has been boiled, and roasted, and 
frozen, and pickled in acids, and fumigated with foul 

ases, with no more effect than if it had been a 
Coulder of granite or a chip of the blarney stone. 
It has been. boiled and then immediately placed on ice, 
so as to freeze whatever water might have been 
absorbed, and it has been also roasted to redness, and 
then plunged in ice water, but without any sign of 
cracking or softening, superficially or otherwise. Nor 
does its durability rest alone upon such _ evi- 
dence as this, for it is of the simplest chemi- 
cal composition ; aud chemistry and geology alike 
testify to the durability, if not the indestructi- 
bility, of a stone which is nearly all silica, like flint, 
and onyx, and agate, ‘and jasper. It has no oxidisable 
constituent; for silica, or silicie acid, is already oxi- 
dised, and thus it is unalterable in air ; and as the new 
stone is almost impermeable, it will suffer little, if any, 
injury from moisture or frost. We may, then, as the 
Jawyers say, “admit” the durability—and if we insist 
upon further evidence, only posterity, say in the twen- 
tieth and twenty-first centuries, can have the benefit 
of it, and no doubt Mr. Ransome will ye pee plenty 
of test-blocks for their satisfaction—and the stone is 
everything else that can be desired of a building stone, 
or of a stone for external ornament, excepting, of 
course, that it does not polish. 











And how marvellous, for its simplicity and beauty, 
is the process by which this stone is made! Some toil- 
ing masonor other, hewing inthe quarry or inthe builder’s 
yard, must have wished, before now, that stone, like 
iron, might be melted, and run in moulds, even though 
his own occupation were thus atan end. Did he ever, 
when by the sea-shore or by a sand-pit, think of 
cementing indissolubly together the countless millions 
of grains into solid rock? Mr. Ransome, no mason, 
however, unless he be, as he may be for anything we 
know,: a member of the mystic brotherhood, did 
think of this. And he tried every cement 
he could lay his hands to, and did not succeed. The 
sand became little else than mortar by such sticking 
as he could effect. But he found out, at last—and we 
are speaking of a time more than twenty years’ ago— 
that the best sand-stones were held together by sili- 
cate of lime. And so he set himself to work. to pro- 
duce this substance, indirectly, from flints, of which 
plenty could be found for the purpose. But the flints 
had to be liquefied first, and how could this be done ? 
Not by heat, nor would caustic soda touch them,—so 
the chemists said. T'lints might be boiled in a caustic 
solution for a week together, so long as the boiler was 
an open one, and lose very little by the operation. 
But by-and-by Frederick Ransome made one of the 
most unexpected discoveries in chemistry, viz., that 
when boiled in a caustic solution, wxder pressure,. flints 
would melt almost like tallow before the fire. But we 
are not about to give the long history of the invention. 
With flint soup, or silicate of soda as a liquid,.the 
question was what otlier liquid would, in mixing with 
it, turn both into an enduring solid? What .other 
liquid would turn both into ‘silicate of lime—the sub- 
stance he was seeking? When he found that chloride 
of calcium (in solution) would, when mixed with: sili- 
eate of soda, turn both into flint, or something: very 
much like it, the road was clear, and the manufacture 
of stone from sand was as simple and as_ beautiful a 

rocess as the making of Bessemer steel from pig iron 

y blowing air through it when in the melted state. 
Chloride of calcium had been chemically considered a 
very respectable married couple, known as Ca and Cl. 
There was a little bigamy attaching to silicate of soda, 
but the principal parties to the marriage were silicium 
and natrium, or Si and Na. But, as has happened 
before now with organic bodies, these inorganic 
couples, on their introduction to each other, at once 
ran away with each other’s husbands and wives. Si, al- 
though still keeping his wife O, took Ca and became sili- 
cate of lime, while Cl and Na were, like Lot’s wife, turned 
into salt, or chloride of sodium, for their wickedness. 

On Friday last, a party of about one hundred and 
eighty gentlemen, comprising heads of public offices and 
boards, chemists, geologists, engineers, architects, and 
others, visited the new works o! the Patent Concrete 
Stone Company, at East Greenwich, and adjoining the 
new steel nace of Bessemer Brothers—and this re- 
minds us that Mr. Bessemer has taken an interest, 
both scientifically and pecuniarily, in the new manu- 
facture. Mr. Ransome showed and explained the 
whole process of making stone from sand, and ex- 
hibited some hundreds-of the objects and ornaments, 
many of them of great beauty, already made to the 
order of architects and builders for various new build- 
ings in England and abroad. His visitors were the Hon. 
Gerald Talbot, Major-General Willoughby, Sir Proby 
Cautley, K.C.B., Sir H. Montgomery, Bart., Sir-Arthur 
Cotton, Major-General Cotton, Colonel Macdonald, 
Captain Burstall, R.N.,. Colonel Smith, Professor 
Donaldson, Professor Ansted, Professor Tuson, Pro- 
fessor Kerr, Messrs. George Godwin, F.R.S., G. W. 
Barry, Thomas Blashill, Henry Curry, J. P. Seddon, 
C. F. Hayward, Thomas Page, Edward Woods, John 
Grant, John Brunton, Henry Bessemer, Bryan Donkin, 
and many others. 

The sand, a clean-grained, slightly brownish sort, 
just such as a dishonest grocer might select for in- 
creasing the gravity, specific or otherwise, of his sugar, 
comes from near Maidstone. There is no end to the 
quantity of it, and we believe it costs less than 3s. a 
ton in the Thames. There are flints, enough for a 
hundred years to come, brought up from the chalk 
pits at Charlton ; and the caustic soda and the chloride 
of calcium, the latter a waste product of the. soda 
manufacture, are bought of the wholesale chemists. 
The silicate of soda is made from the flints and caustic 
soda as follows: The flints are heaped upon iron 
gratings within a series of cylindrical digesters, of the 
material, size, and form of. small steam boilers. - A 
solution of caustic soda’ is then’ added ; the digester is 
then closed steam-tight, and the contents are boiled 
by steam of 701b., taken from a neighbouring boiler,’ 
and led through the solution in a coil of iron pipes. 
The solution of caustic soda is prepared of a 





specific gravity of about 1.200. The flints are dissolved 
into “soluble glass,” and are drawn off in that state, 
as a clear though imperfectly liquid substance, which 
is afterwards evaporated to a treacly consistency and 
colour, and of a specific gravity of 1.700. 

The sand is completely dried, at the rate of two tons 
an hour, within a revolving cylinder, through which 
hot air is forced by a centrifugal fan. A small portion 
of. finely ground carbonate of lime, say Kentish rag, or 
even chalk, is mixed with-the’san1, the more closely 
to fill the interstices ; and each“ bushel of the mixture 
is then worked up in a loam.mill, along with a gallon 
of the silicate of soda. Thoroughly mixed with this 
substance, the sand has a sticky coherence, sufficient 
to enable it to be moulded to any form, and, when 
well rammed, to retain its shape, if very carefully 
handled. In this condition—moulded, of course, and 
anything that can be done in founder’s loam may be 
done in this sand, sticky with silicate of soda—in 
this condition it: is ready for the solution of chloride 
of calcium. “The instant this is poured upon the 
moulded sand; induration commences. In a minute or 
so we hardened little lumps of sand, so slightly stuck 
together by~the silicate of soda that we could hardly 
keep them from falling to pieces within the fingers, 
into pebbles so hard that they might be thrown against 
a wall without breaking, and. only a-short further 
saturation was necessary to indurate them throughout. 
In other words, on.the instant of contact, the silicate 
of soda and the chloride of calcium mutualiy decompose. 
each other, -and reunite as silicate of lime and chloride. 
of sodium, the former practically indestructible in air, 
the latter, common salt, perfectly deliquescent and re- 
movable by washing, although the stone, a/fer’ the 
washing, is impermeable to water. Plaster of . paris 
does not set quicker than silicate of soda and chloride 
of calcium. 

The chloric solution is first ladled upon the moulied 
sand, and, the hardening going on, the.objects are 
afterwards immersed in the solution itself, wherein 
large pieces are left for several hours, the solution 
being boiled in the open tanks by steam led through it 
in pipes. .This expels any air which may have lodged 
in the stone, and possibly heightens the energy of union 
with the silicate. 

After this the stone is placed, for a longer or shorter 
time,. according to the'size of the object, under a 
shower bath of cold water. This is not, by bathing, to 
convert it into Bath stone, although were the Bath 
stone a sand-stone, instead of ar. oolitic formation, 
this name would do as well as any. ‘The salt, or 
chloride of sodium, deposited throughout the inter- 
stices, is sought out and washed away, in brine, by 
the water, and were it not that a portion of undecom- 
a chloride of calcium was qm washed ‘out, this 

rine might be profitably evaporated for common salt. 
Now this searching out of the salt by the ‘water would 
appear to prove that the stone was perfectly permeable, 
but, by one of those paradoxes with whici chemistry 
abounds, the stone, when once freed from salt, is 
almost impermeable. The action is one which, if it 
can be explained at all, can only be explained as one 
of the phenomena of dialysis, as experimentally inves- 
a en by Professor Graham. There is no doubt 
whatever that sali has been . deposited everywhere 
throughout the stone, no doubt'that it is afterwards 
completely washed out, and yet tle stone as effectually 
resists the passage of water afterwards as if it were 
granite or marble. 

It is not necessary to describe the variety of objects 
that may be made in the new stone. It is practically 
a fictile manufacture, although not indurated by fire, 
and, unlike fictile goods, having no shrinkage or 
alteration of colour in the making. Whatever the 
required size of the finished stone, it is moulded 
exactly to that size, with no allowance as in moulding 
fire-clay goods or in pattern-making for castings in 
iron. The heaviest blocks for works of stability, and 
the most elaborately ornamented capitals, tracery, or 
copies of statuary, may be made with almost equal 
facility. . For any purpose for which natural stone has 
ever been used for construction or architectural orna- 
ment, the artificial stone will fitly take its place. Mr. 
Fowler ‘has used it extensively in the stations of the 
Metropolitan Railway; Messrs. Lucas Brothers have 
used it with success in various works ; several manu- 
facturers at Ipswich and elsewhere have the bed-stones 
of their steam-engines, steam-hammers, oil-mills, &c., 
formed of the new stone. Mr. Ransome has moulded 
a large number of Ionic capitals for the New Zealand 
post-office, and’ still more richly embellished capitals, 
modelled from’ tliose of the Erectheum at Athens, 
for public buildings at Calcutta, besides a great 
amount of: decorative work for English architects. 
We ‘undetstand that some thousands of Corinthian 
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capitals of this stone are specified for the new St. 
Thomas’s Hospital, and the architects of the Grand 
Hotel (Cranston’s) of New York, of which we pub- 
lished an engraving in Enerneerrne of August 17th 
last, have decided to employ it for all the decorative 
work of the grand court of that edifice. 

While, however, the new stone affords every facility 
for ornamental moulding, we consider that its more 
important purpose is as a substitute for ordinary cut 
building stone, and for that employed in pilasters, 
window dressings, garden balustrades, &c. It is truly 
the stone for the million, as well as for the mullion, and 
ought to take the place of stucco for exterior work in 
our town houses. We have not heard that the work- 
men have set their faces against it, although an inti- 
mation of this sort would not surprise us, but we should 
suppose that a proper knowledge of its advantages 
would insure its general adoption in spite of any possible 
opposition of this kind. We believe it to be the 
faet that builders are slow to move; but there are 
always exceptions, and, as in other trades, great im- 
provements like this will make” way against all 
opposition. 

On the visit to the new works, on Friday, Mr. 
made an experiment upon two cubes of the new 
each 4in. square, and made only ten days before. One 
took 44 and the other 48 tons to crush it, while a like 
eube of Bath stone gave way at 14 tons. Mr. John 
Grant, the assistant-engineer to Mr. Bazalgette, of the 
Metropolitan Board of Works, also made experiments, 
on the same occasion, on the tensile strength of the 
stone. Specimens having a sectional area of 24 square 
inches bore, respectively, 870 lb. and 200lb. ‘These 
specimens had been made but five days previously. 

The new works of the Patent Concrete Stone Com- 
pany have been laid out upon a large scale, and admit 
of easy extension. They are already engaged upon a 
large amount and a ‘remarkable variety of work, and 
it cannot be doubted that the excellence and great 
cheapness of their manufacture, the former now 
proved by nearly every test known to engineers, 
architects, chemists, and builders, will rapidly secure 
for it a vastly wider introduction than it has yet at- 
tained. 


Dines 


stone, 





TECHNICAL EDUCATION. 

So that a better system of technical instruction is 
once secured for the managers of works, foremen and 
leading workmen in our mills and factories, it is best, 
perhaps, not to quarrel with the means by which this 
result is attained. Certainly no more effective means 
can be imagined than strong appeals to our national 
pride—reports that the French, the Belgians, and the 
Germans, who pay so much more attention to public | 
instruction in the principles of science than we do, 
are beating us out of the field, commercially, in the 
leading arts and great manufactures. On much the 
same principle, it might be supposed to give a great 
impulse to the study of vetermary science, were we 
industriously persuaded that, having great schools at 
Alfort and Lyons, the French were also beating us in 
the breed of horses. It has been the fashion this 
year, having first been to Paris, to proclaim that the 
French are passing us in the race of mechanical and 
manufacturing competition, and their alleged excel- 
lence of production is set down to the teaching of their 
technical schools. Our engineers and manufacturers 
appear astonished to see so much and so good foreign 
machinery and manufactured products, and appear 
willing to believe that the technical schools are at the 
bottom of it. It does not appear enough that on the 
Continent, as in England and Scotland, there are large 
deposits of iron, coal, and limestone, and a great 
variety of other minerals, that the countries of Europe 
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settled on the Continent; we have sold millions in 
value of machinery abroad, all of it available for study- 
ing and copying; we have instructed thousands of 
young ‘foreigners in our factories and workshops, and 
nearly all our works are always open, upon easy con- 
ditions of introduction, to the whole world. Thus it 
is that we are now closely copied, and every branch 
of English manufacture is now carrried on with 
suecess upon the Continent. Organised technical 
education in public schools, important although 
it may be, has had comparatively little to do with these 
results, nor is it likely ever to exceed in its useful in- 
fluence that mingled system of intuition, self-instrue- 
tion, and growing experience which has made us the 
nation of manufacturers, metal-workers, and engineers 
that we are. We are xof beaten in any of our pecu- 
liar arts or trades, either in France or on the Continent. 
So long as we set the example and others copy ws, as we 
are still being copied, we cannot be beaten. And 
however it may divert attention from a subject in which 
we take the interest it deserves, that of English tech- 
nical education, we can only frankly deny that there is 
any real ground for the frequent and industrious 
assertions that we are being beaten abroad. Were 
there alleged specific instances to deal with, we would 
answer them; but these are wanting, and we can only, 
therefore, meet the general assertion by as general a 
denial. 

Improvements follow less from organised technical 
education than from spontaneous invention, competi- 
tion, and practical experience. And nowhere in the 
world are new ideas worked out more thoroughly, and 
with a greater readiness of capital, than in England. 
Nowhere is the substantial progress of improvement 
more rapid. It would be like writing a catalogue of 
nearly all the arts and trades to recapitulate those in 
which English invention, English skill, and English 
energy have made a lasting national impress. And, 
despite the comparative absence of technical schools, 
we will venture to affirm that the engineers, metal- 
workers, and manufacturers of no other nation better 
understand the principles of their professions and 
business. 

Dr. Perey wrote an excellent letter the other day 
to the Times, over his well-known final, “ Y,” upon 
technical education as related to one of the most im- 
portant branches, that of metallurgy. This letter, 
(June 14), showed that in all the merely executive 
processes of the iron and steel manufacture a knowledge 
of principles was not essential to success, but that 
great improvements had followed a better and grow- 
ing knowledge on the part of managers and engineers 
of the science of metallurgy, and that, in this branch, 
we already possessed a system of technical education, 
provided, too, by the Government, by which even 
students from other nations had benefited. The 
doctor referred, in the briefest and most general terms 
to his own teachings, in order that his remarks might 
have the authority they deserved; but there was no 
attempt to do more than quote the Royal School of 
Mines, in Jermyn-street, as a single instance of 
successful English technical education in one depart- 
ment of science. 

If our readers will refer to and glance over this 
letter again, they will be able to estimate the know- 
ledge and disposition of fairness with which it was 
assailed, last week, in a contemporary who pronounces 
it “ mischievous,” “the outpourings of prejudice and 
nonsense,” &c., writes of Dr. Perey as “ ostentatious,” 
“vehement,” &c., and quotes the Hebrew proverb 
about “a little folly in him that is in reputation for 
“wisdom and honour” and the stinking ointment! 
The doctor, who was educated in Paris, and who is 
notoriously in constant communication with metal- 





have seaports, inland navigation, and water power, 
and that there are capital and industry there as avail- 
able for manufacturing as here. It does not appear 
to be remembered that we have had a century of En- 
glish invention and improvement, the greatest in its 
practical results known to all history, and that we 
have been liberal, almost beyond conception, in laying 
open to the world the minutest details of our ma- 
chinery aud processes. We have printed for public 
sale upwards of 50,000 specifications, including every 
patented invention protected in the United Kingdom 
since the time of James I. ; we have printed thousands 
of books upon every branch of English manufactures, 
engineering, and metallurgy ; we have a technical press 
with which, in the variety, importance, and accuracy 
of its information, that of no other country in the 
world can for a moment compare; we have many 


professional institutions, nearly all of whose Transac- 
tions, often of great importance, are always accessible ; 
many of our best engineers, workmen, &c., have 


lurgists and chemists all over Europe, is twitted with 
the rarity of his visits to the works and savauts of the 
Continent, and is as good as asked if he ever heard of 
the Hauptoberbergampschule zu Berlin, said to be the 
high school of mines of Prussia. Of course, Dr. 
Percy has not, nor any one else either, for no school 
of that name exists. The Kéniglich Bergakademie, or 
royal school of mines, was founded, as no doubt the 
writer was wholly unaware, as recently as 1860. Dr. 
H. Wedding, professor of metallurgy and translator 
of Dr. Perey’s volumes on that science, came over ex- 
pressly to learn all the details of the Royal School of 
Mines in London, and upon the system of study there 
pursued the Prussian school is in great measure 
founded. Ifthe writer—evidently the “ R. M.” of the 
journal in question, and who, as he draws out others 
from the shelter of an initial or final, and that, too, to 
abuse them, we may at once say is Mr. Mallet—had had 
the advantage of the education of the London school 
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which, with sublime self-complacency he disparages, 





he would not have perpetrated the stuff he has in the 
latter part of his article. 


With regard to British copper-smelting, which he 


tells us gravely “‘is held as a by-word by the scientific 
“ metallurgists of the Continent, who point to it as 
“one of the industries which England, that will listen 


to no change, only holds through the might of her 


** abundant fuel,” let “ R. M.,” who affects so much 
knowledge of metallurgy, point to any Continental or 
other works where the process is more scientifically 
or more economically conducted. 
where the sulphurous acid of copper smoke is effectu- 
aily collected and utilised on the Continent or else- 
where. 
alludes, he is seemingly unaware of the extent to 
which it 
pose. 
writes about it again, he would do well to obtain 
further information on the subject. 
sense “‘R. M.” prattles as to the probable or possible 
cause of emigration from Cornwall. 
enough for him to pour ridicule on the miners of Corn- 
wall when he demonstrates their incapacity, which he 
now only surmises. As for the working of the poor 
Hungarian ore, which he exultingly adduces as a 
triumph of foreign metallurgic skill, he is very ill 
informed. 
to be less pretentious, and to be guided by the proverb, 
‘ Ne sutor,’ &e. He cannot know all things. Let him 
confine himself to what he does know. 
lieve, a very voluminous and very miscellaneous scribe. 
Let him henceforth pay more attention to the quality 
of his lucubrations. 
ledge is sound and extensive, it is obvious that on 
others it is inaccurate and restricted. 


Let bim state 


As to Gerstenhéfer’s method, to which he 


can be rendered available for that pur- 
It is a beautiful invention ; but before “* R. M.” 


Then what non- 


It will be time 
We would advise “ R. M.” for the future 
He is, we be- 
While on some subjects his know- 


We wish all success to the cause of nationalised 


technical education, but we confess we do not antici- 
pate the greatest results from it, nor that it will give 
other nations a great preponderance in the manufac- 
turing competition that has now set in. 
too, that before the real advantages of a better system 
of education will be recognised in England, they must 
be shown with greater knowledge, accuracy, and dis- 
crimination, and with less contemptuous and even 
abusive reference to the best public instruction in the 
arts that we already have, than are shown by Mr. 
Mallet. 
in his own pages, and that after filling and directing 
at him three columns running over with personalities 
and abuse! 


It is certain, 


He even coolly asks Dr. Perey to answer him 


THE POSITION OF CONTRACTORS. 


No right-thinking man can wish to see the standard 


of professional morality or professional honour lowered 
one jot, but must rather desire it to be carried even 
higher than it is. At the same time, all right-thinking 
men love justice too well to class mere misfortune 
with dishonour, or to concur in the award of the 
heaviest sentence in the profession to an imprudence 
growing out of pecuniary difficulties, but which may 
yet be strictly defended upon plain principles of sound 
law. 
his contracts, and must trust to the law of bankrupte 

or to the mercy of bis creditors if he becomes insol- 
vent ; but it would be idle to say that he is also charge- 
able with a breach of honour because, having under- 
taken to sell goods, and having obtained certain 
advances upon them, he, on becoming insolvent, is 
found not to have paid over these specific advances 
pari passu to the party of whom he has 

This, as we said, last week, is the practica 
the judgment in Mr. Scott Russell’s case. 
not say that this has been absolutely laid down as a 
priuciple, for it is urged, as our readers know, that 
Mr. Russell held a position of trust. 
struck those who have read the correspondence, that, 


A contractor is always legally responsible upon 


ar 
import of 
We will 


But has it not 


it was Mr. Adams only who held a position of trust ? 
Securities were deposited in his hands to be paid over 


to the party (Mr. Russell) who had contracted to 


supply the guns, as fast as he produced evidence that 
value of the work had been completed, 
the contractor being responsible at law for their final 
delivery. Colonel Ritchie, as we have shown in 
former articles, did not employ Mr. Russell as his 
agent, having disowned him as such; and even the 
fact of Mr. Adams having been interposed as a de- 
pository of the securities should of itself show, were 
other evidence wanting, that Mr. Russell was not 
chosen by Colonel Ritchie to fill any pecuniary trust. 
Nor can the facts of the case be reconciled with any 
notion that the money, as it was paid from time to 
time to Mr. Russell, was so paid upon the understand- 
ing that he was Sir William Armstrong’s agent, and 
thus bound to account for it at once to his principals, 
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First, there is the fact that no such agency existed, 
Sir William denying it emphatically ; and, second, had 
Mr. Russell thus represented himself as Sir William’s 
agent, and had no inquiry been made by Colonel 
Ritchie (himself responsible to his own Government 
for the care of 14,0007.) to ascertain the truth of it, 
he would most assuredly have afterwards charged Mr. 
Russell with having made such a representation. For, 
could the.-faet. of.sueh..agency haye.been established, 
the whole loss of $0007. would have fallen upon the 
Elswick Company. ‘There are*reasons, too, why it was 
most unlikely that Colonel Ritehiey-himself an agent, 
should ‘have dealt with Mr. Russell as an agent, or, 
supposing such a thing, that he should have made his 
securities, which he had no right to hazard, payable to 
Mr. Rugsell’s own order. It.as true that an ex- 
pression in one of Colonel Ritchie’s solicitor’s letters 
is to the effect that he supposed Mr, Russell to re- 
present Armstrong and Co., but the purpose of this 
remark is easily perceived. Sir William and Colonel 
Ritchie had met, a few days before, and for the first 
time. With‘an undoubted loss of some 50004. to fall 
upon one or the other, nothing was more natural than 
for each to intimate that he had taken Mr. Russell as 
the other’s agent, since, if agency could be fixed on 
the other side, one of the parties would have had legal 
rights against the other as a principal. Colonel 
Ritchie, especially, could he have clearly fixed Mr. 
Russell as the agent of Sir William, would have had 
little difficulty in enforcing the delivery of the guns 
and stores without further payment. These mutual 
pretences that each party had taken Mr. Russell as 
the agent of the other had a clear and strong founda- 
tion of self-interest, an interest on each side in fixing 
upon the other side a loss of 5000/. For this reason 
but little real importance is to be attached to these 
mutual professions of having mistaken Mr. Russell 
as the agent of the other party. True, the loss 
was eventually shared between both parties, not, 
however, with any concession of right on either side. 
Sir William, charging 1507. a ton for his iron guns, 
could clearly better afford to make some concession 
than to risk the eost and delay of proceedings on the 
part of Colonel Ritchie to recover the guns actually 
paid for, and the latter consideration would weigh also 
with Colonel Ritchie himself. |, Sir William could, 
perhaps, have pleaded Mr. Russell’s letters to his firm 
as supporting an inference of agency, but we have 
shown, in an article upon another page, exactly what 
these letters did show, and that they contained no ex- 
yressions, at least until long afiér Mr. Russell’s order 
1ad_been accepted and acted upon, which a principal 
might not have used with the same: propriety as an 
agent. And certainly they nowhere contained any 
distinct avowal of agency. 

Mr. Russell, although he has not proved himself a 
first-rate man of business, has too much knowledge 
of the world not to have known what consequences 
would have followed, had he really oceupied a position 
of trust, and which, to him, would of necessity have been 
of a far more serious nature than those attending com- 
mercial insolvency. He would have found means, we 
believe, through his family and friends, upon whom 
he had no actual claims, to have extricated himself 
from the worse consequences attending a just charge 
of breach of honour, whereas, under the actual cireum- 
stances, conscious of nothing worse than misfortune, 
he allowed guns and stores, which he had already paid 
for, and which were held subject to his sole order, to 
lie for months at Elswick, merely because there was 
then no immediate necessity for taking them away, 
although their shipment, involving no cost nor notable 
trouble to himself, would have staved off mary of the 
subsequent difficulties. More than this, he has never 
acknowleged any charge of misappropriation; has 
defended himself energetically, although not with the 
greatest skill, and has preferred to have all the facts 
put before the Institution, and thus, practically, before 
the world; and he has consistently refused to resign 
his seat, notwithstanding the unfavourable although 
inconclusive judgment pronguneed upon his case. If 
his own motives may be construed from his subse- 
quent acts, his conduct has certainly not been that of 
a man conscious of moral delinquency. 

While it is idle to urge that a contractor, dealing 
upon his own account, is bound in law or in honour, 
even where he has obtained advances upon goods 
which he has not himself paid for, to at once pay over 
the sums to his sub-contractors, it is equally clear that 
in this aflair Mr. Scott Russell never occupied any 
other position than that of a principal. All notion of 
special trust falls to the ground upon inquiry, and the 
graver charge of a moral breach, of which special trust 
is the essential condition, falls with it. We are suffi- 
ciently cognisant of the unpopularity attaching to the 
advocacy of a condemned man, and one whom, per- 





haps, nine men out of ten suppose to have been fairly 
condemned after a fair trial; but the facts remain the 
same, and when all passions have been allowed to sub- 
side, it-will be found that the condemned man, although 
chargeable with mistakes, is, nevertheless, innocent 
upon the graver charge of breach of trust, since in this 
affair he never occupied 
OUR TRONCLADS. 

Our contemporary, Ze Engineer, deserves credit 
for its teachableness. It has at length learnt that 
great stability in an ironclad is not a merit, but a 
defect ; that the Achilles is steady, not because she has 
unusually large stability, but because she has an un- 
usually small amount of it; and that, in point of fact, 
the less such ships have of it, the better consistently 
with the power of standing up under the very mode- 
rate amouut of canvas which ironclads are in the habit 
of spreading. Our contemporary does not, of course, 
admit that this is precisely the reverse of the tenor of 
its original article upon the subject; and it still en- 
deavours to reconcile this doctrine with its triumphant 
re-assertion of Admiral Yelverton’s erroneous statement 
that the stability of the Achilles “is very great.” But 
the least informed persons are usually the last to 
honestly recant their former errors, and we look for no 
such exercise of virtue to Zhe Engineer. Sutlice it to 
say that, in the same article in which it again repeats 
that the Achilles possesses ‘very great’ stability, it 
also says, “ We grant freely that tie Achilles is far 
“less stable than not only the Warrior, Valiant, 
“ Minotaur, and Prince Consort, but even less stable 
“than the Bellerophon.” Readers of Zhe Engineer, 
the stability of the Achilles is very great; it is also 
very small—even less than that of any of the other 
ironclads! This may seem to some minds in a trifling 
degree inconsistent ; but be forbearing—the matter is 
perfeciiy explicable. ‘The former statements of your 
instructor compel him to reassert that it is great; the 
facts demand the admission that it issmall. We trust 
you are content ! 

Our unfortunate contemporary frankly re-avows its 
implicit reliance upon the reports of the admirals. 
We place no such reliance upon them when they 
pretend to teach us science. When the admirals say 
the Achilles rolls but little, we completely accept the 
fact ; but when they say this fact arises from an extreme 
degree of stability, we flatly deny the inference. If 
our contemporary has no better science to guide him 
than admirals’ science, he will go on blundering 
upon these matters to the end. 

When this writer even approaches Mr. Reed, or 
one of his ships, he seems to lose his head altogether. | 
Nothing can be smaller or more contemptible in 
scientific discussion than the manner in which the 
Bellerophon is spoken of in his articles. He is foreed 
to admit great merit in her, for his supreme authority, 
the admiral, pronounces her the most efficient man-of- | 
war in the squadron. But he must exaggerate every 
presumed imperfection. Becauseshemissed stays two or 
three times—as otlier ships did which do not possess her 
special advantages—she is pronounced a “very defective 
“ manceuvrer.’”’ As a steam-vessel, she attains, he says, 
her high speed with extravagant power. She actually 
has less power than the Minotaur, as is well known, 
and steamed very nearly as fast on the measured 
mile. Yet her power is extravagant! If Mr. 
Reed had made her 100 ft. longer, 1000 tons heavier, 
100,000. more costly, and unwieldly in proportion, 
this wise writer would have pronounced her eminently 
successful if with the same power he had got the 
same speed. And this, we say again, is what is pre- 
sented to the readers of our contemporary as philoso- 
phy! The writer practically says to the Chief Con- 
structor, if you want a given power to drive a given 
quantity of armour, and a given weight of guns, at a 
given speed, you must not accomplish that object in a 
small, cheap, handy ship, for that would be a waste of 
power; onthe contrary, make your ship big, costly, 
and unhandy, and then you will produce an economical 
result. If scarcely seems credible that such nonsense 
can pass now-a-days even in Zhe Engineer ; \ut so it is. 

We decline to discuss further the question of the 
cost of the Bellerophon. If our contemporary, or any 
single reader of lis, can in any way or by any con- 
ceivable means persuade himself that an iron-elad fri- 
gate of 6000 tons costs no more than one of 4000 
tons, other things being alike, we can only say, let 
him believe it. 

There is, however, one question of fact upon which 
we will set our contemporary right. The best possible 
proof that the Bellerophon is not regarded by the au- 
thorities as being all that certain of Mr. Reed’s friends 





would have the public believe, is found, says he, ~ 


the fact that no other vessel similar to her has been 
laid down. Now the very contrary of this statement 


is the fact, in so far as all the essential features of the 
Bellerophon are concerned, for the Hercules is just 
another Bellerophon over again. Her armour has, it 
is true, been increased in thickness, and her guns in 
weight, in order to keep pace with the progress of the 
time, and these increases have of necessity caused an 
enlargement of the hull and engine power. But the 
proportions of the Bellerophon, the disposition of the 
armour, the entire system of constructing the hull, 
the balanced rudder—in fact, every novel and impor- 
tant feature of the Bellerophon has been carefully re- 
peated in the Hercules, m in other large ships since 
ordered by our own and foreign Governments. And 
not only is this true, but private designers have also 
largely adopted the essential features of the Bellero- 
phon; and we are perfectly certain that there is not a 
single ironclad ship building in Europe in which the 
dimensions and proportions of the preposterous ships 
which preceded the Bellerophon have been repeated, 
no matter what the speed aimed at maybe. ‘The revo- 
lution which the Bellerophon was designed to effect is 
already complete. ‘The time will come, no doubt, 
when even Zhe Hugineer will see the nature and the 
reality of the change; in the mean time we shall no 
doubt be amused with a reiteration of our contem- 
porary’s views, aud by scientific citations from “ the 
admirals,” 


CONSTANT SUPPLY OF WATER. 

Capra Tycer, in his report made last month relating to 
the East London Waterworks Company, shows the cost at 
which fittings for constant supply can be applied. When con- 
stant service is applied for by any landlord or owner, the 
company require, in the first instance, a payment of 5s. per 
house for the alteration of the ferrules. That being paid, they 
send to the houses to see that the fittings are in good order, and 
to cause the waste pipes in the lower cisterns to be closed up. They 
then, as the houses are to receive, say in 20 hours, the quantity of 
water that they have before received in 20 minutes, insert a 
ferrule for each of, say, th part of the previous size. They 
reduce the ferrules in practice, according to circumstances, from 
lin. or £in. down to }in. or s,in., which latter is their most 
common size. Reducing the supply in this way, say, to half a 
gallon a minute, they prevent the possibility of excessive waste ; 
and they are able, without detriment to their own interests, to 
give a constant though limited flow of water to their consumers. 
For the convenient employment of this system of accumulation, 
large cisterns are not required, as in the case of the intermittent 
system. Instead of a cistern to catch the daily supply of 200 gallons 
in 20 minutes, one of six cubical feet, holding 36 to 40 gallons, into 
which water is constantly flowing, would suffice for most houses ; 
and for very small houses a cistern holding two cubic feet, or 12 
gallons of water, would be sufficient to prevent the inmates from 
being kept waiting while a pail was being filled. These cisterns 
would be less expensive than those now required, on account of their 
reduced size, the larger one costing less than 20s., and the 
smaller, to hold 12 gallons, less than 10s., both in iron, And 
the cost to the landlords in preparing for constant supply would 
be in very poor houses, including tank, 10s. ; fixing, 2s.; ball- 
cock and tap, 7s.; lengthening pipe into cistern, 6s. ; three feet 
of Zin. tubing from cistern, 3s.; altering ferrule, 53.; altoge- 
ther, 32s, But this is only for very poor houses, where plaster- 
ing is not employed in the wash-house, and without provision 
for a water-closet. In such houses the apparatus of a water- 
closet is seldom in proper order, and it is probably better to 
leave it to be flushed by pails of water than to attempt any more 
complicated arrangement. Five shillings a year per house 
would suffice for maintenance in such cases. Captain Tyler 
states that the company’s inspector at Old Ford, Mr. Edinger, 
who has had extensive experience in these matters, would un- 
dertake the work at the above rates; but he advocates, for 
constant supply in the poorer class of houses, when it can 
be done, placing the cistern in the kitchen, where it will be 
protected from frost, with a pipe down to a sink, and a tap over 
the sink. And if the same pipe leads to the water-closet, with 
a lever valve, the expense of a second connexion-pipe is saved ; 
impure air cannot ascend to the cistern because the pipe is kept 
full of water, and any waste flowing from the bottom of the 
pipe is at once detected by the difficulty of getting water from 
the tap over the sink. 1t is obviously of the utmost importance 
to avoid needless waste where, as with the East London Com- 
pany, the whole available supply may in a dry season be un- 
equal to the demand. One mode of combining constant supply 
with avoidance of excessive waste is what is termed the “* waste- 
preventer.” It is worked by a two-way cock, leading, when in 
its normal condition, from the supply-pipe to @ cast-iron 
chamber (bolding generally a buckettul and a half of water), 
and, when the handle is lifted, from that chamber to 
the outer orifice. The water is forced into the cham- 
ber under such pressure as happens to be in the main, 
is kept there in the best condition in contact with 
air, and issues forth partially aérated, with  corre- 
sponding pressure, when the handle is raised. The band- 
falls of itself on being let go, and the chamber is self-re- 
plenished. It takes 20 seconds to empty, and in one minute it 
is again ready for use. ‘There are now forty of these “ waste- 
preventers” working in the East London Company’s district, 
and giving satisfaction alike to the company and those who 
resort to them. ‘The company are ready to afford a constant 
supply wherever they are erected, und to maintain them in 
proper order at a cost of 10s. a year. They are used, as may 
be supposed, not only by the inhabitants of the courts in which 
they are, but by large numbers of people who flock to them from 
neighbouring localities. ‘They are, iu fact, the best possible 
description of drinking as well as general supply fountains, and 
they may be fixed against a wall, or at the corner of a street, or 
anywhere, for about 6/. complete. ,They form altogether a 
very perfect arrangement for blocks, rows, courts, or collections 
of houses unprovided with internal means of supply.—TZimes. 
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CIRCULAR IRON ROOF (144Fr. SPAN) OVER GASHOLDER AT BERLIN. 


DESIGNED BY MR. SCHWEDLER, AND CONSTRUCTED BY MR. A. BORSIG, ENGINEER, BERLIN. 
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GEAR-CUTTING MACHINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. WILLIAM SELLERS AND CO., ENGINEERS, PHILADELPHIA, 
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Amonest the many fine machine tools exhibited at Paris by 
Messrs, William Sellers and Co., of Philadelphia, one of the most 
interesting, from the novelty of its arrangement, is the self-acting 
gear-cutting machine of which we give illustrations above. In 
this machine the axis of the wheel to be cut is placed in a hori- 
zontal position, and the dividing-apparatus is a worm-wheel and 
worm, the latter actuated by gearing from the handle-shaft 
precisely as in other machines of this character. The handle- 
shaft, however, always makes a complete revolution, and, to 
obtain the requisite changes, it is operated by the cone-gearing, 
shown in the engraving, which is arranged so as to give it one, 
two, or three revolutions, as may be desired. The axis of the 
cutter-arbor is perpendicular when cutting spur-gearing, and 
is driven by Rec wrt wer from the cone-pulley, the frame which 
holds the arbor being arranged so as to swing around the cone 
SS to enable the cutter to be set at any angle required 
or bevel or other gearing. 

The saddle which carries the cutter traverses upon an arm 
cast with the column, and is moved by a nut revolving between 
collars upon a stationary screw; and the feed and return move- 
ments of this saddle are operated by stops upon the screw, 
which becomes the shifter whenever the revolving nut comes in 
contact with the stops. The advantage of this arrangement is 
that the feeding will stop whilst the reversing operation is going 
on. The cone-pulley on the saddle is driven from the one on 
the column by means of a belt passing over the two carrying- 
pulleys shown in the engraving, the carrying-pulley on the slack 
side of the belt being counterweighted to permit the traversing 
movement of the lower cone. The upper cone is driven from 
bevel-gearing on an upright shaft inside the column, and this 
upright shaft is actuated from the main driving-pulley at the 
top of the column by means of the bevel gearing shown in the 
figures, this arrangement being required to enable the arm upon 
which the cutter-saddle traverses to be set at any required angle 
without affecting the position of the main driving-pulley. The 
upright shaft through the centre of column gives a continuous 
motion to the revolving-cutter as before described, and, lower 
down, the various intermitting movements of the machine are 
obtained from the same source, at intervals governed by the ma- 
chine itself. The peculiarity of the arrangement is, that the 
intervals between these movements are not governed by any 
particular number of revolutions of the upright shaft, but the 
commencement of each movement is dependent upon the com- 
pletion of the preceding one; that is to say, when the revolving- 
cutter has commenced its cut upon the wheel, if from any, cause 
it should fail to complete the cut, it will not be drawn back to 
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the place of commencement, or, if having returned to the place 
of beginning, and the wheel which is being cut should fail to 
turn so as to present a fresh tooth for the cutter to form, the 
cutter-saddle would not commence its forward movement, and 
so on throughout the series. The amount of feed that may be 
given to the cutter is regulated by the feeding discs, the same 
as used upon the lathes, drilling-machines, &c., made by 
Messrs. Sellers and Co.; and the operations of the machine, 
which are arranged in a series, are as follows, viz., 1st, the 
cutter moves against the wheel to be cut witha suitable amount 
of feed; 2nd, when the cut is completed, the cutter-saddle is 
returned with a quick motion; 3rd, when it arrives at the 
place of beginning, its movement is arrested; 4th, the latch 
which holds the handle-shaft is raised; 5th, the handle-shaft 
is turned the requisite number of times to leave a tooth after 
the next pass of the cutter; 6th, the latch is lowered into its 
place, thus locking the handle-shaft, and, lastly, the feed is 
started for the next tooth. In the series of movements named, 
the starting of each one of the series is dependent upon the com- 
pletion of the preceding one. ‘I'here are several devices in the 
machine which effectually prevent the starting of any one of 
the series out of its proper order, and the arrangement is such 
that the various movements can be made by hand, as in other 
machines for this purpose. 

Such a machine is necessarily more expensive than one of 
the ordinary construction; but as one man can readily attend 
several machines, the cost, as compared with the work done, 
will be found to be less, and, as all the movements, from the 
commencement of the first cut to the end of the last one on any 
wheel, are entirely automatic, it will be found that one man 
with one of these machines will perform much more work than 
he can do where the changes must be made by hand. 











ArronauticaL Soctery or Great Brrrain.—At a 
council meeting held at Stafford House on the 24th June, Mr. 
W. H. Le Feuvre, President of the Society of Engineers, and 
Mr. C. W. Siemens were elected upon the council. A general 
meeting of members, for the reading and discussion of papers, 
was arranged for Monday, the 15th of July, at 3P.m., at the 
Society of Arts. The Duke of Argyll will take the chair. 

Crvi. AND MecuanicaL Enoineers’ Society.—By the 
kind permission of J. S. Burke, Esq., C.E., the members of this 
society will inspect the works in progress of the East London 
Railway, on Saturday the 29th inst. Members are requested to 
meet at the Thames Tunnel Pier at 3.30 p.m. 


A 
PMN MTANTATT AAT LTT 


re 


duis 


OO ToT “1 
|| _§__—$—$_——— yin 
4 





Ci» 
Ser 


: 








) 


wet 
1 amapconepn : 


| | I | | 
a Hi 
ia 


J 


| 








ROOF OVER GASHOLDER AT BERLIN. 

Our engravings on the oposite page represent a domed roof 
erected over a gasholder at Berlin, by Mr. A. Borsig, from the 
designs of Mr. Schwedler, a member of the Board of Com- 
missioners for Public Buildings. ‘Ihe roof, which has a remark- 
ably light and elegant appearance, tis of 144 ft. span, and the 
dome is formed by twenty-four rafters, each of which is formed 
as shown. The general arrangement of the rafters and purlins is 
shown by the plan, Fig. 1. From that figure it will be seen that 
twelve of the rafters extend direct from the circumference of the 
roof to the lantern ring; whilst the other twelve extend inwards 
as far only as the first purlin ring, where each of them is divided 
into two parts, meeting the lantern ring at the same points as the 
rafters first mentioned. Fig. 2 is a radial section, showing one 
of the rafters reaching from the circumference to the lantern 
ring; and Fig. 3 is an enlarged plan of two rafters. Figs. 4 to 
7 show the construction of the lower ends of the rafters; and 
Fig. 8 represents the cast-iron ring by which the diagonal tie- 
rods between the rafters are connected. 

The rafters are provided at their lower ends with screws 
resting between radial ledges on cast-iron bearing-plates, so as 
to allow of expansion and contraction, and to prevent an hori- 
zontal pressure being exerted on the walls. The manner in 
which the various parts ure connected will be readily understood 
from an inspection of the engravings. 








An Arvantic Rart.—On the 4th of June three men left 
New York to make a voyage to Europe on a “ life-preserving 
raft,” fitted with sails, and recently invented there. The ob- 
ject of this foolhardy voyage is to demonstrate the life-preservin, 
qualities of the raft. It is made of three parallel air-tubes o! 
india~rabber, 25 ft. long, 26 in. in diameter, pointed at the ends, 
and covered with canvas. Some small water casks and a large 
box to hold supplies are fastened to these, and an ordinary A- 
shaped tent furnishes shelter. It seems almost impossible to 
prevent the sea from sweeping everything overboard. The raft 
is named the Nonpareil, and has actually gone to sea. Themen 
on board carry thirty days’ provisions with them, and expected 
to make the voyage to Europe in twenty days; but more than 
this time has already elapsed, and the arrival of the raft has 
not been reported. 

Propuction or Pic Iron.—The whole quantity of pig 
iron made in Europe in 1865 was calculated at 7,815,000 tons. 
To this total, Great Britain;contributed 4,500,000 tons ; France , 
1,225,000 tons; and Prussia, 515,000 tons. 
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THE SOCIETY OF ENGINEER 
Vistr To Wootwicn ARSENAL. 
Ow Friday last a number of the members and associates of 
the Society of Engineers paid a visit to the Royal Arsenal, 
Woolwich, and inspected the various processes ca ried on there. 
The Visitors, who numbered between sixty and seventy, were, on 
theit arrival at the gates, divided into two parties, one of whic 
proceeded to visit the Carriage Department, as it is c illed, whilst 
the other was conducted to the workshops in which the mann- 
facture of rifle bullets, caps, and other kinds of ammunition is 
carried on. Eventually the two parties met at the forge, where 
Mr. Fraser had arranged that the processes of coiling and forging 
the various parts of the Fraser gun should be shown, and ¢ 
seeing each of these the two parties respectively visited those pa 
of the arsenal which had been previously visited by the other, 
This arrangement was a very good one, as it « bvinted much of 
the crowding round particular m chines, which might otherwise 
have occurred. We onrselyes joined the division which com 
menced its tour with a visit to the department wii 
bullets, fases, &c., are manufactured, at d here one of t 
workshops inspected wag that in which the of a 
bullets is carried on, and where is placed the hydrauli 
machinery by which the leaden rods, from which the rifle 


are produced. 
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The casting of the round bullets for grape shot 
purposes is ¢ irried on by men working in gangs ol two ea 
ulds. One man 


and similar 
', 
each gang being provided with several m fills 
these moulds and passesthem on to the second 

ine them in rotation as they cool, removes the bullets and 
returns the empty moulds to the first man to be refilled, Some 
parts of fuses and other small leaden articles are t irned out in 
a similar way. The conical rifle bullets are made from a con 

tinuous bar or rope of Jead, which is produced | y. 
lead thgough « die by hydraulic ‘pressure. lhe mo 

tion 18 as foll yw: th : melted lead is rul Wi 
cylinder 7} in, in diameter, and 2 ft. Gi 
ruantity of lead forming a ch 
ore of the 


open 


oa massive 


cylinder is 
foreed by | 
lhe total pressure em] 


has to be taken tl 


bore 
which th 
"Yin. in diameter, 

te 500 tons, and care 
is applied the lead 
otherwise liable to be | 
leaden filament, as it comes from tl 


d to the conieal | 


is thoroughly * 
spirted out 
on Which it is convey t makin 
I'he machine for ‘making conical bullets, which w 
hy Mr. J. Anderson, is of very ingenious cons ruction. 
quadruple machine, there being four sets of si 
) side of the machine, wl 
bullets independe itly. In order to form abu let ur successive 
operat are performed the machine; first, : fh 
length of leaden rod is uncoiled from the reel on wh is 
supplied; next, the required length of rod is cut off; third, the 
1 into a mould, whereby 
Ww in 


nilar wor 


rking 


parts, two on each ich each turn out 


ns by ‘nt 
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“blank,” as it may be ealled, is fore: 
the required form is roughly given to the head, th 


e ho 
ume time partially f ed by thie 


the rear being at thes 
of a punch; and fourth, the superfluous lead 
the action of the punch and mould, is : 
bullet is ejected from the dies. It wouk 
the aid ot drawings, to explain fully t 
bullet-making machine; but we may p 
the manner in which the processes a 
noticed are effected. The lead filament, unwound from the 
reel by an intermittent motion, is fed through a l 
its end is brought in contact with a stop which regu the 
length thrust through. ‘The projecting piece is then seized by 
a pair of nippers formed of two b ning on pins near the 
centre of their length, so that either the upper or lower end 

be appr mched to each other. 


rhe projecting it leaden 
rod above mentioned is 
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in general terms ve 


Steel de until 


piece ‘ 
held between the upper ends of the 
nippers, and then by a quick movement ¢ f the steel die through 
which the filament the piece held by nippers is 
sheared off. The upper ends of the nippers then open and 
allow the piece to drop until it is seized by the lower ends, 
these latter holding it directly opposite a steel 
which it is next forced by a punch moving horizontally, 
punch at the same time forming the recess in the rear ¢ 
the bullet. On the punch being withdrawn, the bullet is ejec 
from the die, the ring of lead which has been squeezed out by 


passes he 


into 
this 
id of 


‘ted 


mould, 


the action of the pump being sheared off by causing the bull 
to pass through a hole in a steel plate which is brougtt directly 
) the mouth of the die at the time that the bullet is 
ejected. Each quarter of the m chine turns out about thirty 
ballets per minute. ay 
After leaving the machine above described, the unfinished 
hape 1s still 


opp site 


bullets are taken to a second machine, where their 
further perfected. rhe general action of this machine 1s similar 
to that of the first, but there is, of course, no arrangement for 
shearing off the blanks to length, the bullets being at once sub- 
jected to the action of a punch, by which they are forced into a 
‘mould, as in the first machine. This second moulding operation 
completes the form of the head of the bullet, and of the hollow in 
the rear, and at the same time forms im the point a hole into 
which « plug of wood is subsequently driven, this plug, by re- 
placing its bulk of load, throwing the centre of gravity of the 
bullet further back than it otherwise would be. 

Lhe next operation to which the bullets are subjected is that 
by which the shallow grooves are formed around them. ‘The 
machine by which this is effected is a very simple one. It 
consists merely of a kind of grooved wheel or pulley running 
horizontally, with the bottom of the groove at a distance equal 
to the diameter of the bullets from a fixed guide. The height 
or width of the groove in the wheel is equal to the length of the 
ballets, and the latter are made to pass between the bottom of 
the groove and the fixed guide, the bottom of the groove being 
furnished with shallow ribs, which groove the circuint 
the bullets as they pass through tue machine. The 
machine delivers the bullets on to a travelling band, which 
carries them to some tables where the wooden plugs are in- 
serted into their points by boys. Each boy first places a number 
of bullets, points uppermost, in a channel formed on the table in 
frout of him. He then inserts the plugs, and drives them into 


rences ot 


rr r 
grooving 


their places by a few blows from a light mallet, after which he 
pushes the bullets out of the channel intoa receptacle placed t o 
receive them. 

The ballets are now ready for the final operation, which con- 
sists in inserting a fire-clay plug in the hollow at the rear end 
of each. This is effected by machines, each tended by three 
boys. Each machine is furnished with a horizontal table or 
dise, which has an intermittent revolving motion in the opposite 
direction to the hands of a clock, and which has all round it, 
near its circumference, a number of holes in which bullets can 
be placed. A boy standing on the right-hand side of the ma- 
chine fills the holes in the dise with bullets placed point down- 
wards, and as these are carried to the left-hand side of the ma- 
chine by the rotation of the disc, another boy inserts the fire- 
clay plugs in the hollows in their rear ends. Next, a boy seatec 
at the front of the machine removes the bullets from the hori- 
zontally revolving table, and places them in holes in a smaller disc 
revolving vertically, this dise, which has an intermittent move- 
ment, bringing the bullets successively under the influence of 
punches, which move horizontally, and which force the fire-clay 
plug into its place, and at the same time give a finishing touch 
to the point of the bullet. Finally, the bullets are thrust out of 
the holes of the disc, and fall into boxes placed to receive them. 

After inspecting the bu let-making machinery above noticed, 
as well as a number of machines for forming the wooden plugs 
for the ends of the bullets, the various parts of different kinds of 
fuses, &c.—machines which it would be impossible to describe 
here—the party pro eeded to the workshop in which the cask- 
making machinery is placed, witnessing, on their way, the test- 
ing of some of Colonel Boxer’s quill friction-tubes. A certain 

f each lot of these triction-tubes mannfactured is 
tested by placing them singly at the top of an iron tube 16 in. 
long, and firing them by pulling a lanyard in the usnal way, each 
friction tube being expected to ignite by its fire a small packet of 
powder wrapped in flannel placed at the bottom of the 16 in. tube. 
<-making form one of the most interest- 
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The machines for ea 














sets of tools in the Arsenal. ‘The series comprises machines 
for preparing the staves, others for preparing the heads, and 
others again for putuug together. In almost eve ry 
» there are certain special “ dodges,” which well 
but we fear that, without the aid of 

sult to render them clear to our 
we, for the present, content our- 

First, as to the stave-preparing 
ifter being sawn to length and width, 


a * thicknessing ” ma- 


the cask 
machi > each of 
merits a detailed description ; 
engr gs, it would be diffi 
readers, and we must, theref 
elves with a general a 

The staves, 


AVIn 


ount. 
hinery. 
pa sed through what we may term 
the two side are + 
the action of two sets of cutters revolving rapidly on vertical 
pindles. One set of these cutters acts on the external, and the 
other on the internal surface of each stave, and between them 
they not only reduce each stave to its proper thickness, but also 
g ul onter sides their proper concave and convex 
forms respec iv . The sawing of the staves to the proper double- 
tapered form is etfeeted by a beautifully simple machine which 

is being one of the neatest mechanical arrangements 
It will be remembered that not only has the 
be reduced towards each end, but the 


in s of each stave iecessively exposed to 


ine, 


ive its inner 


struck us 
we ever examined. 
f the staves to 


width o 


edges have to be cut so that they abut fairly wuen the casks 


ire put together, and both are effected 
imultaneously in the machine we are about to describe merely 
» aid of a pair of circular saws running at an inclination to 
1 other. The machine is used at the arsenal in two forms, 
but the principle of construction is the same in both. In the 
1 of the machine the staves to be cut are held by holders 
tixed one to the end of each spoke of a kind of skeleton wheel, 
each spoke and the holder fixed to it forming a T. This wheel 
revolves vertically, and as it is does so each stave is made to 
cessiun between a pair of circular saws running 
it an angle to each other, the angle contained between 
the saw blades being equal to the angle which would be 
contained between two lines drawn from the two edges of 
“ach stave to the centre of the cask of which it forms a 
part, or, in other words, the angle is equal to 360°, divided 
by the number of staves in each cask. The saws, we may 
udd, are so placed that the edges which are furthest apart 
are towards the wheel by which the staves to be cut are carried. 
Now, from the arrangement of the stave-holders on the ends of 
the spokes, it follows that the ends of each spoke are further 
from the centre of the wheel than the middle of each spoke is; 
ind it thus also follows that, as the wheel turns, the ends of the 
spokes pass between the saws at a point where they are nearer 
together than they are where the centre of the staves passes 
them. It would, we think, be impossible to effect the shaping 
of the staves by a more beautifully simple contrivance than this 
In the other form of the stave-sawing machine employed at 
Woolwich, the wheel carrying the stave-holders is replaced by a 
single vibrating arm, to the end of which a stave-holder is fixed, 
ind which is moved to and from the saws by hand. 

Che kind of lathe in which the heads of the casks are turned 
has several handy adjustments for facilitating the manceuvring 
of the tools, and the turning of the heads to the exact size re- 
quired ; but these we have not space to describe here. We may, 
however, mention that each head, before being taken out of the 
lathe, is, by a simple contrivance, thrown a little out of the 
centre, and another cut, which reduces it to a slightly elliptical 
form, is then taken on its edges. The movement from the 
centre is arranged so that the shorter diameter of the ellipse is 
in the direction of the grain of the planks of which the head is 
formed; and the object ot the proceeding is to allow for the 
shrinkage of ‘the wood, this shrinkage reducing the heads to a 
circular form. In putting the casks together, the staves are 
built up within rings which are driven down tightly over them 
by hydraulic pressure, so as to force the staves into close contact 
with each other. The rings thus placed over the casks serve to 
hold the staves in place, whilst the groove for the reception of 
the head is being turned in them. 

From the cask-making machinery the party proceeded to the 
shop in which the manufacture of the percussion caps and some 
other light details of ammunition is carried on. There they 
witnessed the punching of the “blanks” for the caps from 
sheets of copper, their stampin into proper form, and the other 
processes connected with their manufacture. Most of the 
machines for making caps are tended and worked by boys, and 


these 


operations 
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the rapidity of their manipulation is something surprising. On 
each of the machines is hung a card, on which is marked the 
number of articles turned out by it during the past week, and 
also the number manufactured during each day of the current 
week. On the card attached to one of the stamping-presses, 
worked by asmall boy just tall enough to reach the handle, we 
found it recorded that upwards of 32,000 piec had been 
turned out during the week previous to our visit, whilst the 
highest number stamped during any one day of the current 
week was over 12,000. ‘Taking the working day as ten hours, 
this boy had, therefore, placed the blanks on the machine and 
stamped them at an average speed throughout the day of 1200 
per hour or 20 per minuté} ; 

In the same room with the eap-making machines is the machine 
by which the fire-clay phigs for the rear ends of the bullets are 
manufactnred. This, maechine.is--provided with a revolving 
metal table in which are a number of holes disposed in clusters, 
these clusters being all similar to each other. ‘The holes are 
fitted with movable bottoms which form the dies in which the 
plugs are moulded, and as the table revolves, each cluster is 
charged with a measured quantity, of ground fire-clay. Each 
cluster, after being charged, is next brought under a set of 
punches which descend‘andeompress the clay into the dies, and 
then, after a further onward movement, the bottoms of the dies 
are raised and made to push the plugs out of the dies to the 
surface of the table, from! which they are swept by a moving 
arm. Finally, each cluster of holes is lubricated with a mixture 
of turpentine and oil previous to receiving a fresh charge of 
clay. In the same room with the cap machinery, also, are 
machines for forming the paper plugs for the ends of cartridges, 
machines for making small copper tubes from flat plate, and 
several other machines which we cannot even mention here. 

The next department inspected was the forge where, as we 
have already said, Mr. Fraser had arranged that the visitors 
should witness the formation of the coils, their welding, the 
forging of the trunnion pieces, &c. It would be out of place for 
us to enter upon a full account of Mr, Fraser’s system of gun- 
construction here, atid, indeed, most of our readers are no doubt 
already familiar with it; but we may mention that its lea ling 
features are, first, that Mr. Fraser uses Staffordshire in- 
stead of Yorkshire iron for all except the inner tubes of his 
guns; second, that he makes his guns in as few parts 
as possible; and third, that he completes each part indepen- 
dently, and makes the putting together of the gun, as it were, 
one operation. That Mr. Fraser's system of manufacture has 
been a great success there can be no doubt; it has effected an 
immense saving in the cost of the guns, and, what is even 
more important, it has, we believe, produced better guns than 
could be made ut any cost by the process formerly followed. To 
return, however, to the special subject of the present notice, 
the first operation witnessed by the visitors on their arrival at 
the forge was the formation of a cil. This coiling process has 
been frequently described. The bars of which the coil is to be 
formed are welded together so as form. one continuous bar 
length, which is heated in a long furnace, this furnace being 
not necessarily of the length of tlie bar, but being of such length 
that the bar becomes properly heated as it passes slowly through 
it; the bar is drawn trom one end of the furnace and made fast 
to one end of an iron drmm, which is then caused to revolve 
slowly, the coils as they are formed on this drum being forced 
ciosé together by the blows of a slung hammer, or “ monkey,” 
worked by séveral men, | According to the system of manufac- 
ture formerly followed, each coil thus formed was welded up 


Separately; bat Mr. Fraser superimposes one coil on another, 


and ‘effects thé welding of the whole at one operation: The 
welding up of a dowble coil was, some time ago, tried at Elswick, 
but the result was a failure, the outer coil spreading and becom- 
ing perfectly detached from, instead of being welded to, the 
one enclosed by it. Mr. Fraser, however, gets over the difficulty 
by simply making the inner coil slightly longer than the outer 
one, and thus causing the inner coil to be “ upset” or thickened 
by the end blows of the hammer. On Friday last, several coils 
were welded in the presence of the visitors, and they also wit- 
nessed the forging of a massive trunnion piece under the largest 
steam hammer in the works. ‘This hammer, which has been 
recently erected by Messrs. Nasmyth, Wilson, and Co., is 
double-acting, and has a 16 ton head with7 ft. fall. The same 
makers are now erecting at Woolwich another hammer, which 
will have a 13 ton head and a stroke of 10 ft. 
Leaving the forge proper, the party next proceeded to the 
shed, open on one side, in which the furnaces for reheating the 
coils, and welding them end to end, are situated. This welding 
is effected in the furnace, the two coils to be united, after their 
ends have been raised to a welding heat, being forced together 
by means of a bolt passed throngh them. Inthe same shed the 
visitors also witnessed the hardening of a steel ‘inner tube,” 
this hardening being effected by dipping the tube—previously 
heated to the proper temperature—in oil. In dipping tne tube 
care has to be taken that it is kept perfectly steady, as it is 
found that if it is allowed to oscillate, the cooling goes on un- 
equally, and distortion is the result. The hardening in oil is 
stated to raise the tensile strain which the steel is capable of 
resisting without permanent elongation, from 13 tons to 30 tons, 
and an increase in the ultimate strength is also obtained. We 
may mention here that the use of iron as a material for the 
inner tube of large guns is now almost entirely abandoned, on 
account of the ditticulty in obtaining freedom from flaws. 

The visitors were next conducted to the shop in which the 
large gun-lathes are situated, and here they were lucky enough 
to see a 600-pounder undergoing the process of turning. The 
rifling and boring machinery, the sample room, and a room con- 
taining finished guns were next visited; but all these we are 
compelled, from the length to which this notice has already ex- 
tended, to dismiss with a passing word. We may, however 
remark that the sample-room contains, amongst othier interest 
ing exhibits several specimens of coils cut open to show their 
soundness or unsoundness, the case may be, and that these speci- 
mens show very decidedly the advantage of substituting Staf- 
fordshire for Yorkshire iron, as has been done by Mr. ‘Fraser. 
the samples of coils made on Mr. Fraser's system being really 
as solid as could be desired. " 

The last department of the Arsenal visited by the division ot 
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where the various classes of wood-working machinery and the vast 
stores of timber were inspected. These stores of timber, most of it 
partially shaped, are alone worth a visit to Woolwich to see. 
Of the wood-working machinery it is not necessary that we 
should say much here. A great deal of it is similar to that in 
use at many other works, and the special machines, such as 
those for shaping the parts of carriage wheels and other similar 
work, could not be described within the limits of the present 
notice, 

Altogether, the visit of the Society of Engineers to the Arsenal 
was quite as great a success as the occasional trips to other 
engineering works, with»which the members- have: for some 
years been accustomed to enliven the summer recess. Such visits 
do much to promote friendly intimacy amongst the members, 
and as such intimacy cannot fail to strengthen the Society, we 
trust the custom may be long maintained. 

THE ARMSTRONG-RUSSELL CASE. 
To Tue Eptror or ENGINEERING. 

Srr,—No one in our profession can fail to appreciate the vast 
importance of the recent proceedings in the Institution of Civil 
Engincers, whether considered in respect of the abstract right of 
inquiry in such cases, or of the maintenanee of « high standard 
of professional morality and honour, or of the consideration of 
justice to the individual himself implieated in the case in ques- 
tion. I am one of the large tiamber who believe him to have been 
fairly tried and justly judged; and although the form of the 
judgment may appear inconelusive, neither professional men nor 
the public are likely to mistake-its real import and effect. 

I have attentively read your several articles upon this case, 
and have admired the able manner in which you have analysed 
the evidence, and shown the construction of which it was 
capable; and although making no pretensions to any special 
legal knowledge, I believe there is no doubt that you have 
correctly repeated the well-settled and generally known princi- 
ples of the law of principal and agent. But few, of course, 
take any interest in the details of this case farther than as they 
may support or answer the charge of dishonourable conduct, 
and it is here that*such minute examination and comparison of 
the evidence is neeessary. In this, permit me to say, | consider 
that you have entirely overlooked one point in your otherwive 
oe grasp of the whole question, and this point, I 
would urge, completely changes the case from which you have 
drawn your conelusions. While you readily admit, that had 
Mr. Scott Russell acted for Colonel Ritchie, he would have been 
guilty, under the actual circumstances of the case, of the mis- 
uppropriation of money, you lose sight of the fact that Mr. 
Russell held himself out, all along, as the agent merely of an 
undisclosed foreign principal. And although Sir William Arm- 
strong and Co. must have been quite aware that Mr. Russell 
was technically a principal, so far as his liability in any action of 
theirs to recover might be concerned, he led them to believe that 
he really held a position of trust, such as no honourable, no 
honest man would dare to violate. They have thus a right to 
urge that it was this fact, mainly, upon which they relied in 
accepting his order, and they have also the right, as I consider, 
to interpret his conduct as applying to the position in which he 
represented himself, truly or otherwise, as acting; and, thus 
interpreted, I think there can be no doubt that he was guilty 
of a distinct breach of trust, and as such deserving the strongest 
censure of our profession. I will quote presently from the 
printed correspondence to show that he distinctly beld himself 
out to Sir William Armstrong and Co. as the agent either of 
the American Government or of some one in America, And 
they took him at his word, and it 1s only just that he should 
now bear the consequences of his own representation, whether it 
prove to have been, of itself, true or false. Nor is it indeed so 
clear that he was not an agent, notwithstanding the single ex- 
pression in a letter of Colonel Ritchie’s solicitors that he had 
supposed Mr. Russell to have acted for Sir William Armstrong 
and Co. ‘There is such a thing as agency for both parties to a 
transaction, and I nowhere see it distinctly denied in the evi- 
dence that Mr. Russell was not, after all, Colonel Ritchie’s 
agent, and as such guilty of a flagrant breach of trust. 

As I read it, the tone of Mr. Russell's first letter to Captain 
Noble, January 8th, 1864, was calculated to convey the idea 
that the former was acting as an intermediate, and taking none 
of the risk which the position of a principal or contractor im- 
plies. It showed clearly that he was not buying on his sole ac- 
count or on speculation, and indeed such a suppusition was 
hardly tenable under the circumstances. In his second letter, 
of January i2th, he speaks of “ the order,” and nowhere in all 
his letters does he profess to distinguish as between an order fo 
him and an order of his own to Sir William’s firm. The 
securities, to the amount of the order, were to be “ placed in 
my hands,” a term which cannot be said to possess the com- 
mercial equivalence of, ‘I am to be paid so and so.” It seems 
to convey the idea of special trust. And Mr. Russell imme- 
diately promises to “ exchange ” these securities for the bills of 
lading. He was also holding out expectations of “the larger 
order,” and had already asked the prices of three sizes of large 
guns by the half dozen or dozen of each. On the 14th January he 
writes that “the order is confirmed,” and in a few days he would 
** be able to inform you of the deposit of securities for payment, 
“ but you may date the order from the receipt of this.” And 
he added, ‘* I have promised for you that you will neither fail 
“in time nor in quality.” Even if this letter left a question 
open as to Mr. Russell’s real position, nine men of business in 
every ten would have taken it as showing that ‘the order” 
which had been “confirmed,” not, evidently, by Mr. Russell 
himself, but by his foreign principal, was the identical order 
which the Elswick Company had then received, aud which they 
were to date from the receipt of this letter. And the securities 
were to be deposited for payment of this very. order to them, 
and he had made a promise upon their behalf. No letter in the 
series more clearly shows the real position of Mr. Russell as an 
agent, not even his letter of 19th January, where he writes of 
* the parties for whom J am acting.” On the 16th January he 
writes that “ the order is dated 14th January,” and the securities 
had that day been deposited in safe hands, and he repeats his 
promise to exchange them for the bills of lading. On the 19th 
January he was prepared to give Captain Noble “ perfect satis- 
faction, personally, both as to the soundness of the securities, 





“and as to their safe custody,” following this with a reference 
to “the parties for whom I am acting.” It was not until all 
these letters had been received, and Captain Noble had made 
personal inquiries which led to a confirmation of their several 
statements, that his tirm accepted the order. On the Ist 
February, after the order had been taken, Mr. Russell was wait- 
ing “final instructions” as to additional stores. On the 27th 
April he proposed to “report on ” what the Elswick Company 
had done, and to “arrange for a payment on account;” the 
idea of “ reporting” upon the work implying that he was no 
more than the agent of the parties to whom the report was to 
be made. On the 26th May, Mr. Russell was “ trusting” that 
he might yet “have authority or discretion given to me to do 
“‘ whatever is expedient,” referring to the subject of a further 
order. At this time he had drawn 60402. of the securities 
lodged with Mr. Adams, and although he had cashed them May 
19th, ke made no payment to the Elswick Company until June 
3rd, and then for but little more than one-half thisamount. On 
the 9th September he professed that “in order to carry out the 
instructions” of his correspondent abroad, he must ask for in- 
voices of the guns and ammunition separately ; and on the 28th 
October, with all the work lying ready at Elswick, and having 
drawn and cashed upwards of 12,0002. worth of securities, of 
which he had paid over, including a “commission” or dis- 
count, less than 92002, Mr. Russell writes, professing to be wait- 
ing for “final instructions as to payment,” &e.! ‘The instrue- 
tions, if they were. ever sent for, appear to have never reached 
him; for no further payment was made, notwithstanding that 
on the 4th. November he obtained the last draft for 18002, which 
he kept by him until December 11th, and then cashed it, when 
it disappeared altogether. 

Nowhere, in all the correspondence, did Mr. Russell profess 
to act as a principal, and he especially threw himself upon his 
professed position as an agent in writing his letters of the 9th of 
September and 28th of October—letters which no honourable 
man could nave brought himself to indite and address under 
the circumstances, even did he not know, what Mr. Russell 
must. have known, that detection was almost certain to follow. 

If it could now be ade clear, and of this there is, I think, 
much room for doubt, that Mr. Russell was not the agent he 
professed himself to be, but that he dealt direct with Colonel 
Ritchie as a principal, and had not Mr. Adams substantially in- 
formed Sir Willian that the securities were from the first 
intended expressly for his firm, the Elswick Company could 
still justly plead that they took Mr. Russell upon his own 
representation, as holding 2 position of trust which no honest 
man would dare violate; that it was because of this, and not 
from any faith in him as a principal, dealing on his own 
account, that they trusted him at all; and that they, having 
lost heavily by his default, had now a right to attach to his 
conduct the legitimate interpretation which his own representa- 
tions of agency, continued tothe last, would justify. Although, 
no doubt, technically a principal, they would have had nothing 
to do with him, even bad they known he had 14,0002, or any 
larger sum, in bank. He elected to appear, as there is reason 
to believe he was, as an agent, and, in this eapacity, bound by 
a much stronger bond of honour than is unhappily always re- 
cognised in ordinary commercial transactions between principals. 
Upon this, and upon proof that securities to the full amount 
of the order, were within his reach, lhe obtained credit, only, 
however, to break faith with his foreign correspondent, if the 
latter was the real principal, or to, at least, fairly lay himself open 
to the charge ifthe latter were only « customer in the ordinary 
sense of the term. 

Against all this Mr. Russell has no substantial case. He 
denies that he was Colonel Ritchie’s agent, and yet produces no 
scrap of evidence that he dealt with him as a principal. He 
has no explanation to offer for his sedulous representation of 
himself to the Elswick Company as an agent. Much worse 
than this, he has not offered to show that, even in the beginning 
of this transaction, he was solvent. His own banker's account 
would possibly afford some curious revelationse Why has he 
not produced it? Lean make every allowance for any proper 
feeling of delicacy, but in the present ease nothing would have 
so won a kind interpretation of Mr. Russell’s conduct as making 
a clean breast of it. Will he not do so before another special 
meeting is called in Great George-street ? 





I have written the foregoing in consequence of the reasoning 
I have heard adduced in the above case. I have done so pur- 
posely to show what I presume to be the strongest case against 
Mr. Russell. It rests upon a failacy which I presume you will 
have no difficulty in perceiving. 1 have purposely made certain 
declarations in my letter, iu order to give full effect to the 
reasoning which I, having now made this disclosure, at once 
disavow, as I fully believe Mr. Russell to have been innocent of 

shy wrong-doing or improper motive in the whole transaction, 

I am, Sir, your obedient Servant, 
A Memeper oF THE INSTITUTION OF 
CrviL ENGINEERS. 








Westminster, June 25, 1867 
To tur Eprror or ENGINEERING. 

Srr,—You are aware that Sir Morton Peto applied to the 
House of Commons to have his connexion with the London, 
Chatham, and Dover Railway Company investigated by a com- 
mittee of the House, but notwithstanding the very high character 
which Sir Morton received from the present and the ex-Chan- 
cellor of the Exchequer, the request was refused. How fortunate 
for Sir Morton and his co-coutractors that there has been a 
Court of Honour established in Great George-street, ready to 
unravel the most complex mysteries connected with contracts, 
&e., &e., having lately had considerable experience in the Arm- 
strong and Russell case, and in ajl probability may soon enter 
upon the Armstrong and Baillie.business, after a few more shots 
have been exchanged by the belligerents. 

There is, however, a matter of much higher importance, and 
deeply affecting the honour and interests of the entire engineering 
mee <b that is the present state of the railway interest of the 
United Kingdom, and it would be most gratifying to the profes- 
sion at large to ascertain that the rumours in circulation are 
true, that is, that the Court of Honour intends to investigate 
this subject fully. 





The public press, and indeed the public generally, have the 
audacity to attribute the disasters of railways to something like 
the following classification of culpable parties —lawyers, 
engineers, contractors, and land-jobbers, and sometimes have 
the stupidity and bad taste to place engineers and land-jobbers 
in juxtaposition, as if there could be the slightest possible eon- 
tact between the purity of the one and the turpitude of the 
other! The members of the Court of Honour (the cream of the 
profession) are composed of the higher and more scientific 
members, whose minds are so refined and sublimed in the eracible 
of science, as to cast into the shade everything connected with 
the sordid idea of money-making, or money-grubbing, as it is 
sometimes called. 

This, of course, is exactly the description of court possessing 
qualifications sufficiently high to grapple with a subject so 
difficult and so delicate, and placed immeasurably beyond the 
slightest suspicion of partiality. The subject for investi- 
gation is very simple; it is to tabulate in parallel columns the 
evidence given by the leading members of the profession upon 
all railways, whether as promoters or opposers; also the evidence 
given before Royal Commissions and committees of _ investi- 
gation upon railway matters; and also to investigate the nature 
of the advice given to railway boards in reference to the con- 
struction of the branches and extensions which are now dis- 
covered to be so ruinous to the companies who have been so 
ill-advised. 

As the Brighton Railway is the last that has been brought 
prominently before the public, it is probable that the court may 
commence its investigations by inquiries respecting the disasters 
of that line, so far as it may affect the character of the engineer- 
ing profession. 

It has been whispered in select circles that the two accusing 
angels in the Armstrong and Russell case intend (should the 
Court of Honour be at all tardy in its operations) to publish in 
parallel columns all the evidence they have given in promoting 
or opposing rival projects, and also the advice they have given 
to boards of directors in reference to extensions and branches. 

When these matters are fully and impartially investigated, as 
they no doubt will be, if at all taken in hand, the press and the 
public will be simply ashamed of having classified engineers with 
the parties above enumerated, 

It would also be very desirable for the Court of Honour to 
ascertain, if possible, who the impudent caitiffs are in the City 
who have had the audacity to change the name of Great George- 
street to “ Rotten-row No. 2,” and to inquire if the Board of 
Works has sanctioned the change. If so, an appeal ought to be 
lodged without delay. 





Yours truly, 


To tHe Eprror or ENGINEERING. 
Srr,—Whatever may be the feeling of the council of the 

Institution of Civil Engineers, or of some of them, L think that 
the members generally have every reason to thank you for the 

exhaustive and lucid exposition you have given of this unfortu- 

nate case, and which exposition seems to me to be quite un- 

answerable. Nothing can be plainer than that Mr. Russell 
engaged in this affair as a vendor of guns which he might buy 

in any market he pleased, or, if he preferred it, might manufac- 

ture them himself—the sole conditions of his contract being 
that the guns should be of a certain kind, and should be 
delivered against a certain time. Mr. Russell bought the guns 

from Sir W. Armstrong under the engagement that delivery 

was to be given against a certain time. But they were not 
delivered at the time appointed, and all that subsequently 

resulted arose out of this default. When Mr. Russell ordered 

the guns, he was no doubt able to pay for them. But during 
the long delay which intervened, he was overtaken by pecuniary 
difficulties—how arising does not appear—and the Institution 

of Civil Engineers magnanimously marks its sense of this 

misfortune by arraigning him on the charge of a breach of 
honour. I should hope shat the Institution, having been led 

through inadvertence into the first false step, will now pause 

before they venture upon taking the second. But if any motion 

for the expulsion of Mr. Russell be made, I hope a similar 
motion will be made for the expulsion of Messrs. Bidder and 
Hawkshaw, as the authors of the present fracas; and I have 
reason to believe that a large number of the members of the 
Institution would hail their retirement with much satisfaction. 

Perhaps any motion for their expulsion would be informal, as 
they do not sit as ordinary members of council, but as past- 
presidents. But no doubt they would attend to any request 
that they should withdraw, if properly urged and supported. It 
is certainly the interest of every member of the Institution to 
discountenance and put down such inquisitorial and indefinite 
proceedings as those which have had existence in this case. 
Who can be sure that his own turn will not come next? The 
fact is, if such loose and irregular inquiries are to be tolerated, 
no member of the Institution can be safe; and if, after all, it 
should be proved—as you have proved in the case of Mr. 

Russell—thut there was no justification for the censures passed 
upon him, would that discovery afford any adequate reparation ? 
I doubt whether the Institution has’ any legal right to make 
inquisitorial investigations into the conduct of its members, even 
when such conduct is open to deep reprehension. Its charter 
was not given to it for such purposes as that, nor were bequests 
made to it to advance such objects. Its proper vocation is the 
advancement and dissemination of engineering knowledge; and 
if once it suffers itself to be swayed by cliques, it is undone. 
The American caucus system of making things pleasant will 
not be tolerated here. Lvery member has been discomposed by 
this tedious and illogical investigation, on which, as a general 
rule, few are very accurately informed; and your articles are 
valuable ss a judicial summing up of the whole case, and as 
placing all the relevant facts in their proper places and under 
their right lights. It is quite impossible that any court of law 
could have held Mr. Russell to have acted as an agent when he 
was so clearly a principal; and although no one would pee 
to justify Mr. Russell’s conduct upon every point—and I do not 
suppose even he himself would do so—yet there is certainly 
nothing to warrant the imputation of want of principle or of the 
sense and practice of honour. Whatever the decision as to the 
unsatisfactory nature of Mr. Russell's reply may amount to 
there has been no evidence to show that it amounts to this ; and 
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the council should be asked the meaning of their ambiguous 
verdict, and whether they impute dishonour to Mr. Russell or 
not. If they do, then should they be called upon to justify the 
impeachment. If they do not, then the whole affair must 
naturally and necessarily fall to the ground. 
I am, &c., 
An ENGINEER. 


To tne Eprror or ENGINEERING. 

Srr,—When the founders of the Institution of Civil En- 
gineers recorded in ay language the objects for which they 
associated, they perhaps thought that their successors would 
always attach the same meaning to that language. However, 
we can now see how completely they forgot to allow for the 
wonderful progress of the age, and jhow the rustic simplicity of 
their English has been improved upon. They little thought, 
when they defined the e@bject of the Institution to be “ for 
facilitating the acquirement of professional knowledge,” that in 
our improved state of the mechanical art of reading, this would 
be held to mean that a member might be called upon to send in 
a paper describing his most private and personal affairs; or 
that by “* promoting mechanical philosophy” was meant the 
establishment of machinery by which we could rack and bully 
(not pulley) a recalcitrant member. How astonishing is our 
progress! The late D. U’Connell boasted he could drive a coach 
and four through any act of Parliament; but it seems our en- 
gineers can take a locomotive, tender, train, and all, through a 
rule of our society. _ For what else can adequately describe the 
total nullification of ali rules and formalities in the late case of 
Armstrong v. Russell ? 

It will be useful for us, plodding old-fashioned members who 
are attached to the old forms, to knuw how far the new fashions 
are to be carried; for seeing the bye-laws were dispensed with 
in the case of Mr. Scott Russell, and he was forced to give an 
account of his private commercial transactions simply because 
a member thought fit to get up and accuse him before a general 
meeting, may we not expect to see at perhaps the next public 
meeting a member rise to state that, having heard that certain 
reports were circulating about Westminster to the effeet that a 
brother engineer, say one who might possibly be near the chair, 
entertained an affection other than platonic for a votaress of 
any, suy the histrionic art, will that eminent engineer be called 
on to satisfy the Institution as to the nature and extent of his 
affections ; for in the estimation of men of honour, the seventh 
commandment is every whit as important as the eighth? Or, 
supposing a member connected with one of our less fortunate 
railway undertakings is vaguely suspected of violating the 
Parliamentary provisions for raising capital, would a member, 
with a tender regard Yor the reputation of a brother-engineer 
and the honour of the Institution, require the matter to be 
cleared up? or if it were stated in «a public journal that, ina 
recent competition of pop-guns, one of the competitors intimately 
connected with the parties ordering the trial proved the easy 
victor, when, alas! on examination, the targets were found not 
to be composed quite of the same material, as by some strange 
oversight his target was made of wormwood; whilst those of his 
rivals were of ouk—would this unfortunate mistake be made a 
subject of inquiry? 

I have ventured to suggest a few hypothetical cases, but no 
doubt the ferreting instincts of these new navigators will lead 
to results far surpassing our apprehensions. 

By the time this new employment for engineers, so admirably 
suited for slack times, is fully developed, should we be surprised 
if those who had hitherto hunted in company were to quarrel ? 
What an edifying spectacle their mutual recrimminations would 
make! What a happy result of this theory of brotherly love to 
have reduced the Institution of Civil Engineers into a resem- 
blance of a tank of those fishes lately introduced by Professor 
Buckland, some of which grow larger by exterminating and de- 
vouring their less fortunate companions ! OLDPHILE, 


—— = : 
SILICATED CARBON FILTERS. 
To THe Epiror oF ENGINEERING. 

Sir,-—In your impression of the 21st, you make mention of 
the silicated carbon filters in connexion with the French Ex- 
hibition. 

There is one error we wish to correct. The small or poor 
man’s filter is sold in England at 2s. 6d. ; in France, where there 
is a duty of 15 per cent., at 4 francs, not at 3 francs, as stated 
by you. 

Oblige us by inserting this in your next. 

Yours obediently, 
; Tue Smicatep Carson Fiirer Co. 

Battersea, June 26, 1867. 

THE COKLIsS ENGINE. 
To rue Eprror or ENGINEERING. 

Sin,—We have, occasionally, opinions on this engine. A 
well-established fact may reduce the necessity for some opinions. 
I am a perfectly disinterested spectator of any efforts beyond a 
professional character, and the fact which I am about to adduce 
can be amply corroborated. 

In the environs of Manilla isa ropery. The prime mover was 
a steam-engine that had been long in use, and found to be un- 
equal to the required duty. Another engine was ordered of 
several (nominal) horse power more power, and other particu- 
lars, through a highly respected American house there. The 
agent in New York very sagaciously employed a professional 
gentleman to select the best maker, and the order was ultimately 
given as so indicated. 

An engine was accordingly made, sent, landed, &c. The old 
engine was pulled down, and now the new cylinder was looked 
into, and curiously the diameter and length of stroke were found 
precisely the same as in the old engine taken down. There was 
consternation in abundance. At last it was decided to go on 
with the erection of the new—a Corliss engine. Its one boiler 
superseded the two old ones. It was put to work at a less 
boiler pressure, as invited by the makers, say, 30 1b., super 
seding 40 lb. Thé casualty of a heavy day's work was now 
longed for. I was there when it steadily got through a fair test, 
with some heavy cables, and with common ease, but which its 

redecessor could never accomplish when tried. It was such 
isappointments that demanded more power, and they have it. 
I am, Sir, yours obediently, 
57, Herbert-street, N. W. E. Gri, 
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DOUBLE-CYLINDER BEAM ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MR. SIGL, ENGINEER, VIENNA AND BERLIN. 


N 





ABovE is represented a very good double-cylinder engine 
shown in the Austrian department of the Paris Exhibition by 
G. Sigl, of Vienna and Berlin. The main centre is supported 
by a hollow pillar of cast iron, with openings cast in to lighten 
it; and raised ornamental scrolls and mouldings are formed on 
the pillar, which projections are made bright by the pillar being 
turned, whereby the main centre support acquires an appearance 
of lightness and elegance, The parallel motion is cf the cha- 
racter usual in engines of this class. There are two valves for 
regulating the admission of the steam to and from the cylinders, 
both wrought by eccentrics on a shaft running the long way of 
the engine, and driven from the crank-shaft by bevel gearing. 
One valve is behind the other, and one is worked by a single 
eccentric, and the other by two eccentrics on each side of the 
first. This engine is very carefully constructed, and the de- 
sign and workmanship are excellent. The fly-wheel is very 
heavy; and the holding-down bolts and all the main parts of 
the engine are strong, The air-pump is wrought from a small 
crosshead placed in the centre of the back links, as is usual in 
beam engines; and spring beams are introduced to carry the 
radius-bar centres, and to support a floor near the level of the 
beam. The governor, which is of small size, is formed with a 
central weight. 








Lapour in America.—The recent labour strikes in 
America have produced one result which was not unforeseen by 
shrewd observers. The labourers of the ironworks at Pitts- 
burgh, Pennyslvania, have been on strike for a long time, and 
their employers could make no agreement with them. In this 
emergency agents were sent to Europe, who have employed ex 
perienced puddlers and other iron-workers, and are sending 
them over to this country. The old workmen of Pittsburgh 
will soon have all their places filled by strangers willing to work 
at the wages the former have refused. There are going to 
be difficult times for working people in all parts of the country, 
owing to the great decrease in manufacturing and building. 
The New York Sun, a working man’s paper, says that at no 
period within the last ten years have there been so many unem- 
on workmen in New York as now. ‘These troubles ahead 
vave caused the New York trades unions to be cautious about 
“ striking” for the eight-hour system. Though their eight- 
hour law has been on the statute-book for a month, no efforts 
have yet been made by them to enforce it. In Chicago, where 
the men procured a reduction of hours only by submitting to a 
proportionate rednction of pay, a general wish is reported to 
return to the old system. The men want ten hours’ pay, and 
adversity has made them willing to give ten hours’ all for it. 

Street 1n Evrope.—The production of steel in European 
countries, in 1865, is computed to have been as follows: Great 
Britain, 1250 tons; France, 30,000 tons; Prussia, 33,250 tons; 
Belgium, 4000 tons; Austria, 21,250 tons; Russia, 5000 tons; 
Sweden, 6500 tons; German States, 1750 tons ; Italy, 750 tons ; 
Spain, 500 tons; total 174,250 tons. Prussia was thus the 
largest producer. 

Irish Rattways.—The Irish Railway Committee have 
agreed upon the following bases for a proposition to her 
Majesty’s Government: Ist. Her Majesty’s ) ve ananacenl to have 
a compulsory power to purchase all railways in Ireland; 2nd, 
The purchased railways to be leased; 3rd. Until leased the 
railways to be managed by commissioners; 4th. Such commis- 
sioners to be appointed, not by Government, but by the House 
of Commons; 5th. Any loss incurred on account of working the 
railways to be made up to Government by an increased income- 
tax on Ireland. 
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Tue Houses or PARLIAMENT.—The condition of the 
stonework of our Houses of Parliament is becoming a subject 
for the most serious consideration. For some time past decay 
has, as is well known, been going on, and different portions 
of the surface have, from time to time, been treated with a 
view of arresting it. No treatment, however, has proved 
perfectly successful, if we except one compound of tar and sul- 
phur, which, from the discoloration it effects, could only be 
applied in some few situations. Now, day by day, the stones 
are crumbling and ‘ scaling” in nearly all parts of the buildings, 
and yet little notice appears to be taken of the damage which 
is being done. The decay is most marked on the southern and 
western fronts, but it is by’ no means confined to them. In 
some instances the scaling appears to be assisted by the pres- 
sure upon the stones, but this is by no means always the case, 
ag | of the stones which have suffered most severely carry- 
ing hardly any weight whatever. Much of the carved ‘oa, 
such as the crockets, &c., is crumbling away very rapidly, 
and a few nights agoone of the policemen on duty narrowly 
escaped severe injury from a heavy talling fragment. Nor is 
the decay confined to the exterior of the building. Under the 
archways and in the interior of some of the towers the disinte- 
gration of the stone is going on, and any person who cares to 
take the trouble to stroll through the open courts on the river- 
side of Westminster Hall, can readily find many places where, 
although but little exposed to the weather, the stone is crum- 
bling more or less rapidly. We trust that the matter may 
attract the attention it deserves, and that some means may be 
taken to arrest the decay before it is too late. 


Fioops 1n Inpra.—On the morning of the 3rd of August 
1866, the floods rushed with great velocity down upon the Bom- 
bay, Baroda, and Central India line, from the chain of hills which 
run parallel and continuous with the railway from Veturne to 
the north of the Dhanoo, a distance of about 30 miles, washing 
away in places the railway embankment 6 ft. high, which was 
firmly constructed with rubble stone and gravel, leaving two 
gaps of 1000 ft., one of 900 ft., and one of 800 ft., and several 
smaller ones, and carrying away sundry culverts and two bridge 
abutments. The telegraph posts were torn up, and the through 
traffic was stopped. Immediate and great exertions were made 
by the era fe officers to — the damage, so as to resume 
the running of the trains at the earliest possible date, and ar- 
rangements were made for conveying the passengers over the 
intermediate distance, By the 23rd of August this interval was 
reduced to 18 miles; by the first week in September the traffic 
had been resumed, changing only at one break; and by the 8th 
of October the ordinary time-table was again put in force. 

AppLesBy v. Myrers.—A case was decided last year in the 
Court of Common Pleas, giving Mesars. Ajipleby Brothers the 
value of certain machinery which they had partly erected under 
a contract with one Myers, but which was destroyed by fire 
before its erection had been completed. Mr. Justice Blackburn, 
in the Exchequer Chamber, last week reversed this decision. 

Composite Surps.-—Messrs. Alexander Hall and Sons, of 
Aberdeen, bave lately finished a new composite ship, the Nicoya, 
of 600 tons, which has teak floors and kelsons, with iron ribs, 
the spaces between the ribs being filled up with vertically bent 
teak planks, through which the outside skin is fastened with 
copper bolts, clenched on inside of ceiling—thus obviating the 
danger of galvanic action taking place between the copper bolts 
and the iron ribs. 

NEWCASTLE-ON-TYNE.—Except at the Elswick Works, 
which have been kept exceptionally busy all the year, the great 
engine works in Newcastle are comparatively dull, and few 

ers are reported to be coming to hand. 
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PROPOSED 50-TON STEAM HAMMER. 


MESSRS. CHATWOOD AND STURGEON, ENGINEERS. 
PE 
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WE give, above, a sketch of a 50-ton steam hammer, con- 
structed on an entirely new system, which has been recent] 
patented by Mr. Samuel Chatwood, the well-known iron safe 
manufacturer, of Bolton, and Mr. Sturgeon. The main feature 
of the arrangement—and a very important one—is that pro- 
vision is made for raising or lowering the cylinders, so that the 
full stroke of the hammer can be obtained whatever may be the 
thickness of the forging on the anvil; and at the same time the 
chief weight of the structure is kept down near the ground level, 
so that steadiness is readily obtained. The general arrange- 
ment of the hammer will be readily understood from the engrav- 
ing, without much explanation. The hammer-head is arranged 
to slide on crossbar of crosshead, to the ends of which the piston 
rods are attached, the lateral movement of head being effected 
by screw gearing or hydraulic power. ‘The head is made with a 
loose side, for convenience in getting it on the crossbeam, this 
loose side being secured by wrought-iron hoops shrunk on when 
the lead is in place. In the hammer shown in our engraving, 
the head is intended to have a lateral traverse of about 3 ft. 

The two cylinders, which are each 3 ft. 6 in. in diameter, and 
of sufficient length to accommodate a stroke of 9ft., are fixed, 
as shown in the engraving, upon the top of a pair of hydraulic 
rams by which they can be raised or lowered through a range of 
about 3 ft.—a range which could of course be readily increased 
to any desired extent by increasing the length of the hydraulic 
cylinders, if very thick forgings had to be dealt with. The 

ydraulic cylinders are firmly bedded in the ground; and it is 
considered that, in all ordinary cases, the rams will be sufficiently 
guided to keep the whole arrangement steady. The piston rods 
are guided by the cylinder stuffing boxes and the pistons; but 
in some instances, however, it might be advisable, in addition, to 
furnish the crosshead with guides, and this could readily be 
done, the crosshead being extended laterally, and being fitted 
with blocks working in guides similar to those of a steeple 
engine. 
he hammer is intended to be single-acting, the steam being 
admitted tothe undersides of the pistons only, and the cylinders 
are furnished with safety-ports at their upper ends, as shown 
in the section, these being uncovered by the piston when it is 
carried above its proper stroke, and thus preventing the cylin- 
der covers from being liable to be carried away through too 
much steam being accidentally admitted below the pistons. 
When the cylinders are in their lowest position, as shown in the 
cut, the hammer would, if allowed to fall when no forging was 
under it, of course merely strike the anvil; but if the cylinders 
were raised, and the hammer-head was then allowed to drop 
without a forging being placed on the anvil to receive it, the 
pistons would—if no provision was made to prevent it—strike 
on the bottoms of the cylinders, and much damage might be the 
result. To avoid this, the cylinders are fitted with sliding 
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“safety” valves, which are closed by a tappet arrangement, 
acted on by the crosshead, as soon as the pistons fall beyond a 
certain distance, these valves then confining the remaining 
steam in each cylinder and causing it to form a pair of buffers, 
by which the downward movement of the hammer-head is 
quietly arrested. The steam is admitted to and released from 
the two chambers simultaneously by a simple arrangement of 
piston-valve, not shown in our engraving. 

The hammer, of which we have above given some particulars, 
is, as we have said, nominally a 50-ton hammer; but really the 
weight of the moving parts would be about 55 tons, of which 
weight that of the head would be 40 tons. Jt is intended that 
it should be worked with steam at a pressure of from 50 to 60 Ib. 
per square inch. The power which the arrangement gives 
of raising and lowering the cylinders, so as to obtain the full fall 
of the hammer-head upon forgings of various thicknesses, is a 
very valuable one, and the provision for giving a lateral move- 
ment to the hammer head will also be convenient in some kinds 
of work. Altogether, Messrs. Chatwood and Sturgeon’s system of 
constructing steam hammers is well worthy of attention; and 
at the present time, when larger and larger forgings are being 
required, it is of very considerable interest. We may add that 
their patent, which is dated December 15th, 1866, and will 
shortly be published, comprises several arrangements for raising 
and lowering steam-hammer cylinders, besides the one we have 
illustrated. 
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HEAVY PASSENGER LOCOMOTIVES. 


Tue locomotives which are to be used for working 
the traffic on the Metropolitan and St. John’s Wood 
Railway, and wliich are being built by the Worcester 
Engine Company, from the designs of Mr. Robert H. 
Burnett, the locomotive superintendent of the Metro- 
politan line, are now in an advanced stage of con- 
struction. Tle St. John’s Wood line will leave the 
Metropolitan proper at Baker-street, and, after pro- 
ceeding a short distance on a level, will rise at 
the sate of 1 in 90 for about a quarter of a 
mile, and then at the rate of 1 in 44 for about 
350 yards tothe Regent’s Canal. These inclines will be 
followed by a slight descent, and then, at about tlree- 
quarters of a mile from Baker-street, will commence 
an incline of 1 in 60, three-eighths of a mile long. 
Then will come about the same length of 1 in 150; 
then about a quarter of a mile of almost level line, with 
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the exception of a short piece of 1 in $0, and then, 
about 13 miles from Baker-street, will begin the main 
incline of 1 in 27. This remarkably severe gradient 
will be three-quarters of a. mile long, and nearly half 
way up it there will be a station, the gradient being, 
however, flattened for a length of 200 ft., where this 
station occurs, to 1 in 250. The total length of the 
line will be about 2? miles, and its total rise in this 
length will be 235 ft., of which height 98 ft. 6in. will 
be gained between Baker-street and the foot of the 
main bank. 

To work a line of this character, it is evident that 
very powerful engines will be necessary; and, more- 
over, owing to their having to run, for a part’of the 
length of the line, through a tunnel where the exhaust 
steam has to be turned into the tanks, and where, 
conseauently, the full pressure of steam cannot be 
maintained in the boiler, it is requisite that the engines 
should have large cylinder power in proportion to their 
adhesion weight. It is, in fact, anticipated by Mr. 
Burnett that the pressure in the boilers may 
vary at different parts of the line from 140 lb., 
the maximum, down to 80 lb.; and he has 
given the new engines cylinders 20in. in diameter 
with 24in. stroke, and wheels 4ft. in diameter, 
in order to enable them to do their work easily at the 
lower pressure. ‘The engines are six-wheeled, all 
the wheels being coupled. The total wheel base 
is 14ft., the distance between the centres of the 
leading and driving wheels being 6 ft. 10 in., and that 
between the driving and trailing wheel centres 7 ft. 2 in. 
The trailing axle is placed under the firebox, and the 
leading and trailing axleboxes are fitted so as to allow 
the axles some lateral play. The cylinders are inside, 
and as their large diameter left no room for a steam 
chest between them, the valves have been placed on 
the top, and arranged to be worked by a rocking shaft. 
The engines have a firebox-heating surface of about 
115 square feet, and a tube-heating surface of 1017 
square feet, or 1132 square feet in all; and the grate 
is very large, the length being 6 ft. 6 in., and the width 
3 ft. 5in., giving an area of about 224 square feet. 
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The condensing arrangements with which the engines 
are to be fitted is the same as that now in use on the 
Metropolitan engines. ; ee: 
The engines are intended to take up trains consisting 
of three of the Metropolitan Railway carriages, these 
carriages weighing each about 14 tons empty, or, say, 
18 tons loaded. What the weight of the engines will 
be we do not yet know precisely ; but, assuming it to be 
45 tons, and taking the engine friction at 20lb., and 
the train resistance at 10 1b. per ton, the tractive power 
required to take the train of three carriages up the 


main incline of 1 in 27 will be as follows : = 


Gravity of engine and train (99 tons) ... 8218 


Engine resistance ... 900 
Train ” eee ove ove ww. 540 
Total resistance... ee 9653 


On the other hand, the cylinders of the engines being 
20 in. in diameter, with 2 ft. stroke, and the diameter 
of the driving-wheels being 4ft., the tractive force 
which the engines will be capable of exerting for each 
pound of pressure in the cylinders will, by the well- 
known formula, be : 
2x2 400x2 
o;: 4 ~~ 
A pressure of even 80 1b. in the boiler, therefore, 
corresponding, say, to an average effective in the 
cylinder throughout the stroke of, say, at least 50 lb., 
would give a tractive power of 10,0001b., or more 
than enough for the work above estimated. Of course, 
in starting from a station, it would be necessary, in 
order that the train should be rapidly put into motion, 
that the tractive force available should preponderate 
over that absolutely required to a greater degree than 
in the example just quoted; but if a start had to be 
made directly on the incline of 1 in 27, the effective 
pressure that could be maintained in the cylinders 
throughout the stroke, even with a pressure of 80 1b. 
in the boiler, would certainly be much greater than 
50 lb. during the first few strokes, or as long as the 
engine was moving slowly. As regards adhesion also, 
there is every reason to believe that the engines will 
be fully up to their work. The tractive force of 
9653 lb. above estimated, as required for drawing the 
trains when once in motion, is considerably less than 
th the weight of the engine, which is all available for 
hesion ; and in starting the train on the bank the 
extra adhesion required may, if the rails are greasy, be 
readily obtained by the use of sand. We may add 
that engravings of the St. John’s Wood engines are 
now in course of preparation for this journal, and that 
when they appear we shall describe the structional 
details of those engines more fully. 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 2759, 10d.) George Tomlinson Bousfield, 
patents, as the agent of William Elmer, of New York, 
methods of manufacturing oxygen and hydrogen gases, 
and of burning a mixture of them without danger of 
explosion. Dr. Elmer states that he has found that if 
platinum and some other metals be heated to a tem- 
perature of about 3300° Fah., and then brought into 
contact with steam previously heated to about 2000° 
Fah., 2 decomposition of this steam into its compo- 
nent elements, oxygen and hydrogen, takes place, and 
that without the apparent loss of either constituent 
or change in the platinum. When the mixture of 
oxygen and hydrogen is to be burnt, Dr, Elmer com- 
bines it with a mixture of carbonic oxide and hydro- 
gen obtained by decomposing highly heated steam by 
incandescent carbon, the two mixtures being used in 
equal volumes; and he states that the combination 
burns without risk of explosion, and gives a heat as 
intense as that produced by oxygen and hydrogen 
when these two gases are brought together at the 

int at which combustion takes place. The patent 
includes some apparatus to be employed in the manu- 
facture of the gases, and in their application to metal- 
lurgical operations. 

(No. 2767, 1s.) George Frederick Lee Meakin, of 
4, Martin’s-lane, Cannon-street, patents fitting the 
heads of old or new rails with steel caps made to clip 
the heads of the rails and secured by screws or rivets. 
Any composite rail built up in this manner would, we 
fear, knock to pieces in a very short time. 

(No. 2773, 6d.) John mee of 27, Wellclose- 
square, and George Jordan Firmin, of Millwall, patent 
the use in sugar-refining of sand filters through which 
the syrup is made to flow upwards by the pressure of 








air or steam. For freely flowing syrups, a pressure of 
from 5 to 10 lb. per square inch is proposed to be used, 
the pressure being increased as the process proceeds. 
(No. 2797, 10d.) James Hunter, of Newmains 
House, Wishaw, Lanark, patents an arrangement of 
mining and excavating machine, in which the pick has 
a reciprocating rotary motion imparted to it by its 
being attached to a cylindrical segment placed on a 
central spindle, and containing a segmental annular 
space, to which a fixed piston is fitted. The steam or 
compressed air, by which the machine is worked, is 
admitted to each side of the fixed piston alternately, 


| and it thus drives the cylindrical segment to and fro 


around its central axis, and imparts the necessary 
movement to the pick. 

(No. 2799, 1s. 6d.) Hermann Wedekind, of Dunster- 
court, Mineing-lane, patents, as a communication 
from Frederick Hoffmann, of Berlin, machinery for 
pulverising cement, sulphate of lime, and similar 
substances. According to one plan proposed, the 
substances to be crushed are subjected to the action of a 
heavy “ rocker” or segment of a cylinder, which is made 
to oscillate backwards and forwards on a flat surface, 
means being provided for feeding the substances to be 
treated between the rocker and the plane on which it 
works, as well as for stirring them up, and for removing 
them by the action of an air-blast when ground to 
powder. Other arrangements are also included in the 
patent. 

(No. 2802, 2s.) John Varley, of Bloomfield-road, 
Plumstead, patents an apparatus for feeding steam 
boilers and measuring the quantity of water so ad- 
mitted. This apparatus consists of a vessel carried by 
a tubular axis, this axis containing passages through 
which steam and water can be admitted to the vessel. 
The vessel is alternately filled with water and dis- 
charged into the boilers, and as it becomes alternately 
full and empty, it falls or rises, thus imparting a reci- 
procating rotary movement to the axis and driving 
wheelwork, which registers the quantity of water 
passing through the apparatus. 

(No. 2810, 4d.) George Tomlinson Bousfield, of 
Loughborough - park, patents, as a communication 
from Charles Henry Perkins, of Providence, U.S., a 
method of preparing sheet-iron plates for “ galvanis- 
ing,” and imparting to them the appearance of Russian 
iron plates. The processes proposed for imitating the 
Russian iron consist, first, in freeing the surfaces of 
the plates from scale by mechanical means, and then 
subjecting them to the action of heat in a closed oven, 
so as to form a coating of blue oxide over their sur- 
faces. Another method of cleaning the surfaces of the 
plates by a decarbonising process, and a method of 
“blueing” them by heating them to a temperature of 
about 700° for fourteen hours, and then rolling and 
hammering them, are also included in the patent. 

(No. 2827, 1s. 2d.) James John Holder and 
Sealy James Best, of Bermonsey, patent a neat ar- 
rangement of doors for closing the mouths of gas 
retorts. According to this plan, the mouths of those 
retorts of each bench which range one above the other 
are connected by a casting, to the top of which the 
pipe leading the gas to the hydraulic main is jointed. 
The front of each casting or chamber is formed by a 
sliding-door, which, when raised, leaves completely 
uncovered the mouths of the retorts to which the 
— is fixed. The door is counterbalanced, and 
when lowered it is caused to jam up against the front 
of the chamber by its own weight and by the wedge- 
shape of the channels in which it slides. 

(No. 2837, 2s.) William Greves, of 51, Thorn- 
hill-square, Barnsbury, patents arrangements of saw- 
mills, in which the feed is continuous, the saws being 
made with the two halves of their teeth set in opposite 
directions, so that’they cut during both strokes. The 
plans also include arrangements whereby the wood as 
it leaves the saw is acted upon by rotary cutters, so 
that the edges of the planks or battens may be dressed 
up, moulded, or rebated. 

(No. 2838, ls. 4d.) James Deas, of Glasgow, and 
Richard Christopher Rapier, of Victoria-street, West- 
minster, patent improvements in the arrangements of 
_ or switch handles, signals, and stop-blocks. 

he object of the arrangement of switch-levers pro- 
posed is to render the balance-weight capable of ex- 
erting its full effect in keeping the points right for 
the main line, and at the same time to relieye the 
pointsman from the action of the balance-weight at 
the time that he is holding the points over, these 
ends being obtained by a peculiar arrangement of 
the fulcrum. In the case of the stop-blocks for closing 
over the rails of sidings to prevent trucks from run- 
ning out, the patentees propose to employ, instead of 
the high square blocks now used, sole plates working 
on a hinge-joint at one end. Each sole plate is de- 











pressed at one edge to allow of a vehicle readily mount- 
ing on it, and it is furnished on its upper side with 
a rib, which guides the vehicle so mounting off the 
rails, and thus stop its progress. 

(No. 2847, 4d.) Josiah Harris, of 41, Thread- 
needle-street, patents the use of an exhausting fan or 
pump for drawing off the gases from the retorts 
used in the manufacture of hydrocarbon oils, so that 
the distillation may take place in a partial vacuum. 

(No. 2748, 10d.) Francis Alton Calvert, of Man- 
chester, patents arranging tie setting of steam boilers, 
so that the heavier products of combustion are drawn 
directly to the chimney, whilst the lighter and more 
highly heated gases remain in contact with the boiler. 
According to the arrangement shown in his specifi- 
cation, Mr. Calvert places the fire underneath the 
boiler at a lower level than usual, and the products 
of combustion, after passing over the bridge, enter a 
chamber about 4 ft. or 5 ft. high, formed beneath the 
boiler. It is intended that the separation of the 
gases should take place in this chamber, the lighter 
ascending to the top and acting on the heating sur- 
face of the boiler, and the heavier settling to the 
bottom, and being conveyed away by a flue which 
extends from the bottom of the chamber to the 
chimney. 

(No. 2850, 4d.) Richard Jarrand Gay, of Badshot- 
Lee, Farnham, patents the use of a mixture of from 
140 to 150 parts of mythelated finish, 50 to 60 parts 
of shell-lac, 50 to 60 parts of any resinous matters, 
1 to 3 parts of litharge, and 9 to 12 parts of any 
boiled vegetable oil, as a coating for walls, &c. ; the 
object being to render them impervious to moisture. 
The manner in which the materials should be mixed is 
explained in the specification. 

(No. 2856, 10d.) John Chubb, of St. Paul’s- 
churchyard, and William Henry Chalk, of Alpha-street, 
Peckham, patents arranging the bolts of safes so that 
they move in a diagonal or inclined direction, and 
thus hold the door and frame together. This principle 
is the same as that on which Mr, Chatwood’s safes 
are constructed. The patent includes the use of iron 
of an L form in section for the door-frames of safes, 
in such a manner that one arm of the L overlaps the 
edges of the plating; and also the use of iron of 
trough section to strengthen the door-frames of safes 
and to receive the diagonal bolts. 

(No. 2868, 8d.) Clinton Edgeumbe Brooman, of 
166, Fleet-street, patents, as the agent of Pierre 
Adolphe Dormoy, of Paris, an arrangement of puddling 
machinery, by which a rotary motion on their axes is 
imparted to tools, which the puddler at the same time 
directs by hand. The tools are driven by bands ex- 
tending from grooved pulleys on shafting overhead 
to other pulleys keyed on the tools themselves, 

(No. 2871, 8d.) John Richardson Wigham, of 
Albany House, Monkstown, patents improvements in 
illuminating lighthouses, &c. One part of this patent 
refers to the use of an illuminating gas prepared by 
mixing alcohol and sulphuric acid, Ep jecting the 
mixture to heat; and another part refers to improve- 
ment in the construction of a gas-burner, termed a 
“erocus-burner,” patented by Mr. Wigham in April, 
1865. 

(No. 2873, 1s. 10d.) Nathaniel Fortescue Taylor, 
of 8, Manby-street, Stratford, patents an apparatus 
for impregnating air with hydrocarbons for the pur- 
pose of illumination. In this apparatus the air is 
caused to pass through the annular space enclosed 
between the inner surface of a cylindrical case and 
the outer surface of a cylinder revolving in that case, 
this cylinder carrying pieces of sponge, which are 
dipped into a liquid hydrocarbon during one portion 
of the revolution, and then exposed to the current of 
air. Some special details of the apparatus are also 
included in the patent. 

(No. 2874, 8d.) John Henry Johnson, of 47, Lin- 
coln’s-in-fields, patents, as the agent of Hippolyte 
Ulysse Petin and Jean Marie Gaudet, of Rive-de-Gier, 
an arrangement of rolls for rolling bars of T,I, U, or 
rectangular section. According to this plan, a pair of 
lateral rolls, running on vertical axes, are employed in 
addition to the ordinary top and bottom rolls, these 
lateral rolls running loose on these axes, and being 
adjustable by screwed spindles, which work in concert 
when desired. In the case of T and X irons, the ar- 
rangement gives the power of varying considerably the 
section of the bars, both in the webs and heads. 

(No. 2876, 3s. oe Edward Hammond Bentall, of 
Heybridge, near Maldon, patents a complete set of 
machinery for making screw nuts. The machines 
comprise a shearing machine for cutting the blanks 
from the bars, a sort of planing-machine to be used for 
the same purpose, a drilling-machine, a tapping-ma- 
chine, and an arrangement of lathe for facing the nuts. 
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The specification is illustrated by six excellent sheets 
of drawings, showing the various machines, but a 
description of these latter would occupy more space 
than we can give to them here. 
(No. 2887, 10d.) William Humphrey, of Hunslet, 
near Leeds, patents an arrangement of-firegrate for 
steam boilers. According to titis plan the firebars are 
placed transversely, and their ends rest in longitudinal 
goores, in which they can slide. At the front of the 
urnace is a contrivance by which fresh bars are at 
intervals pushed into the grooves, the whole range of 
bars ore thus pushed forward. As each fresh bar 
is inserted in front, a bar drops down out of the 
rooves at the inner end of the furnace, the bars so 
ropping being caught upon a pair of travelling chains, 
by which they are brought back to the front of the 
furnace to be re-inserted in their turn. The coal is 
fed on to the front of the grate from a hopper, as in 
Juckes’s furnace. 








THE DRAINAGE DISCUSSION. 
To Tue Eprror or ENGINEERING. 

Srr,—I have read with much interest the various letters 
which have appeared in your valuable journal on the above sub- 
ject. With the exception, however, of what Captain Liernur 
tells us, but little information has been elicited. 

Mr. Snaith contents himself with mysterious hints and bad 
grammar. Your correspondents ‘‘ W. P.” and ‘C. E.” under- 
took to puff up certain engineering abortions without having 
evidently any just grounds for doing so, and have failed to 
‘*come to time” since they were challenged to show cause ; whilst 
another correspondent “ 0.0.” writes nothing but “ demnition 
nonsensé,” as our friend Mantilini would say. 

There are, perhaps, few better authorities on the sewage 
question in all its bearings than Captain Liernur, and probably 
no other engineer has made this most important subject so much 
his exclasive study, and that, too, with such good results. 
I cannot help thinking, however, that in this discussion he 
is firing away good powder and shot at very insignificant adver- 
saries. 

In every letter of Captain Liernur’s some highly interesting 
scientific or practical facts, or good solid arguments based upon 
actual experience, are given, but to what avail except to render 
your already so valuable journal more interesting? Surely this 
discussion seems to lead to nothing. For it is evident that if 
every drainage engineer publicly states that the project of every 
other drainage engineer is no account, not much more will be 
gained than the general acknowledgment that no good solution 
to the sewage question is as yet found. 

And yet this is not by any means the case, as I conscien- 
tiously believe, and have, I think, sufficiently proved in my work 
recently published. I wrote a week ago to Captain Liernur to 
discuss the leading points of his own system, which I am con- 
vinced is the proper one; but he answers, declining to blow his 
own trumpet or advertise his own ware in this manner. 

Now I do not think that such modesty should stand in the 
way of showing in the most direct manner what is right and 
what is wrong; for though it is written that “truth is mighty, 
and will prevail,” still unless we take the trouble to discover it, 
it is certain that error will prevail yet for a long time to come, 
and do incalculable damage to public welfare. For are not bad 
sewage schemes as plenty as blackberries, inflicting the most 
serious injury to what is most dear to us, namely, our health and 
our purse ? 

Look at Eastbourne as a recent instance. There, old fogy 
routine engineering has succeeded at a cost of 35,0000. (the 
original estimate was only 6000/.!) in conducting the sewage of 
about 10,000 inhabitants, worth annually some 5000/. to the 
the farmer, right ont into the English Channel. And when this 
queer piece of workmanship was first put in operation, the 
victimised citizens raised shouts of triumph, and actually had a 

and holiday, never for a moment suspecting what a serious 

low had been struck to their prosperity. What moral right 
have the good people of Eastbourne thus to pollute tidal water, 
which is well known to throw back on the coast somewhere 
substances which, by the immutable laws of nature, it can 
neither retain nor deodorize, and which must cause immense 
sanitary mischief wherever they are stranded? Nor is this 
work even recommendable in a mere engineering point of view, 
costing as it does not less than 3/. 10s. for every man, woman, 
and child of that interesting little town. 

In Kidderminister, on the other hand, it seems they are about 
to commit themselves to a most foolish utilization scheme on 
Mr. Latham’s recommendation, by which a small pestilential 
meadow is to be manured at the rate of 125 inhabitants per 
acre, receiving thus 624/. worth of fertiliser to grow about 
152. to 201. worth of hay, with the additional gratification of 
having stinking settling tanks and ditches immediately outside, 
and deadly sewer gases immediately under their noses inside 
the town. Surely that last report of the “‘ Royal Commission” 
has much to answer for on account of its indirectly suggesting 
a so-called “utilization” process which they did not venture 
openly to approve, and it really is high time that a stop should 
be put to its baneful influence. 

All drainage engineers of any standing, including Captain 
Liernur and Mr. Menzies, have, it seems, fully agreed upon 
certain leading features which experience has plainly taught us 
should by all means be observed in any sewage plans. ‘These 
leading features are: 

1st. No fecal matter whatever must be discharged into the 
sewers which convey household slops and rainwater, because 
otherwise most noxious gases are generated, and the sewage is 
diluted to a point of uselessness. 

2nd. Private dwellings must not be entered for sewerage pur- 


3rd. Sewage must be removed daily, before fermentation can 
set in. 


4th. Fecal matter is a highly valuable fertiliser, especially 
the urine, because in it the minerals necessary for vegetable life 
are already in a state of solution, holding, besides, a large amount 
of ammonia, capable of solving also the minerals contained in the 
feeces, and furnishing the plants with all the nitrogen they re- 

juire. 
‘ These points may be now fairly considered to be beyond 
dispute. This being so, I beg to ask which other system 
does so simp!y and at the same time so completely correspond 
with them as Captain Liernur’s? By means of small cast- 
iron pipes he removes daily the sewage sub terrd. The agency 
employed being ‘‘ pneumatic force,” he obtains cleanliness at a 
cost far below that of a. common water-closet, thus bringing 
it within the reach even of the poorer classes, the whole con- 
trivance being also so that it will hardly ever require any re- 
pairs. 

Captain Liernur’s system also absolutely prevents the escape 
of any noxious gases, and secures the manure in an undiluted 
state, fit for immediate agricultural utilisation. By subdivid- 
ing towns into small districts, Captain Liernur avoids the great 
expense of deep locations. He removes the sewage daily out of 
town, thus preventing a great nuisance and the loss due to pre- 
mature fermentation. 

By his peculiar manure drill plough he renders the inoffensive 
application of the human fertiliser quite practicable and far 
more remunerative, and by his system of fallow—interval— 
manuring he combines all modern improvements into one com- 
prehensive system, so that far larger crops than hitherto ob- 
tained may be raised on all kinds of soils, including meadows, 

Now I beg to ask who can either find fault with such a well- 
matured programme or produce a better one instead? I, for one, 
am ready to maintain its superiority against all comers, and 
therefore invite all who wish to participate in this discussion to 
confine their polemics for the present to Captain Liernur’s 
system, so that we may find out what still may be wanting in 
lt. 

Hoping these few remarks will suit your views, 

Iam, Sir, yours respectfully, 
Fr. C. Krepp, M.I.R.E. 

6, Graham-terrace, Ridley-road, Dalston, 

June 20, 1867. 








THE SEWAGE QUESTION. 
To THe Eprror oF ENGINEERING. 

Srr,—Of course I am only too glad to answer Mr, Liernur’s 
catechism, and trust that you will kindly afford me space to do 
it fully. 

Question 1. “ What is the mechanical arrangement?” 

I thought the answer could have been “ exactly” and easily 
procured at the Patent Commissioners’ offices, for a few pence, 
that Ineed not occupy your space with it. But, if you will give 
me leave, I shall be very glad to describe it now, as shortly as 

ossible. 
3 The excretz fall upon a movable inclined floor of the privy- 
pan, the fluid part at once running off and conveyed away. A 
reservoir of dry ashes, provided with a thrower, deposits upon 
the solid refuse a few ounces of the ashes, deodorising the 
excreta and the soiled sides of the pan, and absorbing the 
moisture. 

By the action of the lid of the privy-seat, the movable floor 
of the pan is made to travel away between two joists under the 
floor of the privy. By this the solid excreta and the ashes are 
scraped off on to a table or platform below. The table has 
wooden teeth at its circumference, and is made to move round 
a few inches, every time the place is visited, by a ratchet, acted 
upon by a crank, attached to the heel of the door, or the whole 
movement may be produced by the lid of the seat. All the 
spaces under the floor, where the table revolves, is well ventilated, 
and the deposits, being necessarily separated, and any massing 
of them avoided, evaporation and sufiicient drying are secured, 
and after a complete revolution of the table has occurred a 
scraper, acted upon by the same crank at the heel of the door, 
pushes each deposit in turn eff the table into a bin or reservoir 

rovided. 
, Question 2. ‘How much it costs?” As an advertisement 
appeared on the first page of the same number of your publica- 
tion as contained my letter, giving all such particulars, I 
did not think I need occupy your space in “ exactly” detailing 
them; but, if you are kind enough to permit me, I will here 
repeat the information. 

The whole cost, including royalty, and license, is 37. 10s. . 

Question 3. ‘* Who has to pay for it?” The British Guano 
Company pays the whole cost, on condition that they are allowed 
to take the produce for a certain number of years. 

Question 4. “‘ What is the process of removing the feces and 
manufacturing it into British guano?” Simply carrying the 
reservoir and emptying it, or if a large bin, by a shovel and 
basket emptying it into a covered van. 

(The accumulation is so dry and inoffensive, it is taken 
through several houses here, where there is no back or side out- 
let, without the slightest annoyance. Eggs from a fowl-house 
are not more easy,of removal. Indeed, this very day 1 meta 
man in the street with three eggs in his hand. He laughingly 
asked me where I supposed he had found them. He had taken 
them from one of our company’s bins. The accumulation and 
the ashes were so dry and inoffensive that the hen (but perhaps 
Mr. Liernur would consider her fowl, not “ people”), having 
gained access to it, had evidently “ liked it” enough to have 
intended making her nest amongst it). The accumulation is 
then removed to a large shed outside the town, provided with 
latticed shelves, where it is stored, and the drying perfected, 
and the ashes and the paper separated. The hard lumps are 
then ground by a mill, fine enough for drilling. 

Question 5. “ Who does this, where is it done, and at what 
cost ?” 

The British Guano Company, at Romsey, in Hampshire, for 
a very small and a remunerative cost. 

Question 6. “‘ Where is the system introduced?” At Romsey 
and the neighbourhood, besides several closets and .commodes 
sent to a distance both in England and Wales. 

Question 7. ‘‘In how many houses?” In about eighty 
ouses, ' 





Question 8. “ How do the people like it?” I will leave the 
answer to this question to our inspector of nuisances. I have 
just received his certificate, and gladly enclose it, Sir, to you: 


‘* Romsey, June 24, 1867. 
“T have pleasure in certifying that Mr. Taylor's patent ap 
“ ratus are being placed in large numbers in all parts of this 
“town. They are very valuable inventions, doing away most 
“ effectually with all the annoyances and objections of the old- 
* fashioned, filthy privies and vaults. Nothing can exceed the 
“ purification by Mr. Taylor's improved apparatus, or the 
“ sweetness of the patent closets. Both landlords and tenants 
“ are eagerly claiming to have them placed in numbers, as their 
“advantages are very great. They give no trouble, and are 
“ perfectly free from annoyance or inconvenience. 
“GrorGE SUMMERs, 
‘Inspector of Nuisances to the Borough.” 


I also gladly refer, by permission, to the Mayor of the 
Borough of Romsey, for attestation of the truth of all the above 
statements. 

Having thus answered seriatim all Mr. Liernur’s questions, 
will you kindly allow me a little more space to answer his subse- 
quent remarks. 

Mr. Liernur ties my plans to Mr. Moule’s—evidently with 
the purpose to drag both down to condemnation and perdition, 
or, to use another figure, to drowning or swamping; but, with 
the instinct of self-preservation of a strong swimmer, I must 
throw him off. I am sorry to be made to appear to attack Mr. 
Moule’s plan. I would very much prefer to ae Lord Chester- 
field’s advice to his son, “ That in any argument, it is better to 
‘* prove yourself right, rather than your adversary wrong.” 

fr. Liernur says that I have ‘‘adapted Mr. Moule’s idea of 
‘sprinkling absorbent substances over the feces.” 

As long ago as when a boy at Hull, in Yorkshire, quite fifty 
bears ago, I remember the arrangement of the privy of our 
house was this, like all the houses of the row: The privies 
were at the end of the gardens, where there was a road. A 
wooden drawer received all the deposits, and all the coal-ashes 
and dry garbage of the house were also daily throw in. Dust- 
men came regularly along the road, drew out the drawers and 
emptied them into their cart. As I mention in my pamphlet on 
“Human Manure,” published by Churchill, in 1861, cats have 
always adopted the same plan of covering their feces with ab- 
sorbent substances. ‘And the Jews were instructed by Moses, 
in Deuteronomy xxiii., 12-14, to do the same. 

Mr. Liernur next says that “ Mr. Taylor’s scheme has all the 
“known faults of the earth closet, with the additional one, 1st, 
“of, by far, not effecting such a complete utilisation of all the 
“fecal constituents; 2nd, of still discharging putrid liquid in 
‘the sewers, and thereby generating noxious gases; anc, 3rd, 
“of doing all this by means of a still more impracticable and in- 
“ convenient contrivance.” 

The first and most fatal fault of the earth closet is that it 
requires two pounds of “> to be brought and provided for 
each deposit of excreta. My plan only reqnires to each deposit 
about two ounces of dry coal ashes; more than enough of 
which are already on the premises, needing a reservoir, and to 
be periodically removed. The two pounds of dry earth on Mr. 
Moule’s plan are absolutely needed to absorb only the urine de- 
posited in the privy, about an eighth part of the whole quantity 
excreted on the premises. For post quarter or half pint of 
urine taken to the privy, at least six or eight quarter or half 
pints are thrown down the water drains of the house or else- 
where. The dry-earth plan is utterly ruined if at any time, by 
mistake, the chamber slops are emptied into the earth closet. 
Certainly such a “complete utilisation of all the fecal consti- 
tuents” is but a very fractional matter, and at what a frightful 
cost of provident labour and expense! 

I discharge no “ putrid liquid into the sewers.” The fresh 
urine flows immediately into the drains, there to be diluted and 
flushed by the back kitchen slops and washings, and reaches 
the termination of the town’s drains, wherever that may be, 
long before fermentation can take place, at least far short or 
putridity or even of the formation of noxious gases. In fact, 
as far as the drains are concerned, the fresh urine is little more 
than weak salt and water, with a very small percentage of urea 
and phosphates; and if any person could devise a plan to 
utilise it profitably, it is there for them to do so. 

As for my plans being “ impracticable and incunvenient,” it is 
very evident, from his questions alone, that Mr. Liernur knows 
nothing about them; then, Sir, is it candid, is it right, to speak 
of them as he has done? If Mr. Liernur would take the trouble 
to come to Romsey and see my apparatus at work, he would, in- 
deed, be surprised and ashamed, and very soon get rid of his 
* insane” doubts. 

The patent apparatus are effectual and trustworthy in me- 
chanism and durability*; they are cheap and profitable in a 
commercial aspect, and they are eminently practicable and 
valuable in a sanitary point of view. 

I am, Sir, your obliged Servant, 
Francis Taytor. 
Romsey, Hampshire, June 25, 1867. 








CORLISS ENGINES. 
To THE Epiror or ENGINEERING. 

Srr,—I agree with your correspondent, Robert Douglas, of 
Kirkcaldy, in thinking that the unsupported and oracular utter- 
ances of an anonymous writer, on whatever subject, are entitled 
to but little weight; nor should I have dissented from his con- 
clusions if he had carried the argument a little further, and 
maintained that the confident assertions of an authority so 
obscure as to be virtually anonymous are equally unworthy of 
acceptation. Now who is Mr. Robert Douglas that we are to 
take his dictum for the goodness of the Corliss engines? Did 
any one out of the secluded “‘ long town” of Kirkealdy ever hear of 
his existence? The remarks { made in reprobation of the 
Corliss system I made on grounds which every engineer is able to 
judge of, as they were distinctly stated, and which, whether valid 





* A Croydon engineer, with a motive, ridiculing rudely my 
plan, has spoken of it as the “clockwork plan.” He could not 
have more satisfactorily described it: it has the durability and 





the punctuality of clockwork! 
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or not, Mr.*Ktubert Douglas has at least been unable to impugn. 
And is it any answer to adverse facts which are underiable, and 
to damaging arguments which cannot be confuted, to adduce 
tee commendatory testimony of a provincial manufacturer of 

e kind of thing which has been censured? Of course no one 
expected Mr. Robert Douglas to cry stinking fish; nor is it 
much consequence what he cries. I have yet to learn that his 
authority will carry weight with any living being; and I have 
also yet to learn that he can deny one of the faite, or answer 
one of the arguments, I have put forth. If he thinks he can do 
so, let him make the attempt, and your readers will then be able 
to judge on which side the ereponderinea of reason lies. I will 
not call the Corliss engine an imposture, though what other 
fitting term to apply to it I do not know, since Mr. Douglas 
objects to have it characterised as a delusion. Thus much, 
however, I will say, that it wi uire an advocacy far more 
able than any Mr. Douglas can render to avert its prompt con- 
demnation as a retrograde improvement, a sterile anoles of 
economy, and an unquestionable rattletrap. Mr. Douglas must 
surely be wanting in perspicacity not to see that his testimony 
to the character of the engine is not merely destitute of positive 
authority, but acts in reality as a negative quantity; and the 
more loud his protestations of excellence, the more stubborn will 
be the unbelief with which such glowing encomiums are re- 
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garded. .Your-readers will see, by referring to my letter, that I 
never sought to obtain acquiescence in my views by any preten- 
sion ‘to authority. #1 may aiso state that, whether the Corliss 
engine’ is geod or*bad is a matter of indifference to me, for, 
ike Mr. Douglas, I Rave no personal interest in the question. | 
But it is not a matter of indifference to any competent observer | 
to find that futile or pernicious nostrums are being forced down | 
our throats, notwithstanding our repugnance, and [ will resist 
the attempt to do this, come. from what quarter it may. Mr. | 
las says that in economy” oP%¥uel: the Corliss engine is re- | 
le. To what extent arefffitkable?~ What attested evi- | 
dence is there of economy beyond thut attained in many common 
engines? Are we to be put off with such loose assertions as | 
these? I deny that there is any principle concerned in the 
operation of the Corliss engine that is calculated to produce an | 
economy sensibly freater than that existing in well-formed 
common engines. I challenge the production of evidence of any 
such alleged fact, and finally I maintain that the Oorliss valve | 
gear is 4 rattletrap of a complicated and objectionable kind, 
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which renders high speeds unattainable. If, then, on the one 
hand there are no proved advantages, and on the other hand 
incontestable defects, why should we adopt such an engine? Is 
it @ sufficient reason that Mr. Douglas makes these wares and 
vouches for their goodness? Where is there a manufacturer 
who will not do the same thing in vindication of the article he 
produces, and generally this is done with a confidence the more 
decisive the worse the article is, since in such event the more 
it requires commendation. If Mr. Douglas has laid himself out 
for the manufacture of these engines, and has made a mistake 
thereby, that is his affair. Nor is the fact in any way altered 
should it appear that sone of our first civil and mechanical 
engineers participate in the inadvertence. But I have yet to 
learn who these are, and I do not believe any such can be found 
who. will assume the responsibility of defending this futile 
machine. am, &c., 
—_— OBSERVER. 
To THe Epiror or ENGINEERING. 

Str,—In engines, as with other matters in this world, we 
may not attain perfection, but must balance the advantages and 
disadvantages against each other, choosing the lesser evil; this 
is eminently the case in the Corliss engine. 

I quite agree with “Observer” in his remarks about the 
rattletraps. {1 may, perhaps, be allowed to speak on the subject 
of cut-off valves, having for many years past paid great atten- 
tion to them, and constructed many engines on this principle. 
I would therefore observe, that whilst a simple cut-off valve, 
worked by am eccentric on the back of the ordinary exhaust- 
valve may not produce the best result, yet the extreme sim- 
plicity ot its construction, and few wearing parts employed, 
will be found to possess permanent advantages over the springs 
and gear used in the Corliss engine. Then as to regulating 
thereut-6ff by means of governors, there is nothing new in it, 
many others besides myself having occasionally done so with 
advantage in point of economy of fuel ; still I doubt whether this 
advantage is of sufficient extent to warrant a departure from a 
perfectly simple to a perfectly complex arrangement. 

_ I have no faith in the Corliss engine running. at high veloci- 
ties. I should very much prefer, from what I have seen of it, 
to lower the speed as much as possible, and thus give the 
rattletraps a slight chance ot duration. 

I am, Sir, yours obediently, 
27, Leadenhall-street, E.C. Joun PixcusBeck. 





ER PORTABLE ENGINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. RANSOMES AND SIMS, ENGINEERS, IPSWICH. 
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RANSOMES’S PORTABLE ENGINE. 


WE give, above, engravings of the, 14-horse double-cylinder 
portable engine, constructed by Messrs.,Ransomgsy and Sims; 
which is now employed in driving the wood-working machinery 
in the British department of the machinery-gallery at the Paris 
Exhibition. The engine is one of a class which has been specially 
designed by Messrs. Ransomes and Sims for use in countries 
where fuel is scarce, or where only bad. wood or inferior coal can 
be obtained; and its boiler, which ,is of. the ordinary tubular 
class, is provided with ample heating surface and grate area. 
The cylinders, which are 9 in. in diameter, with 12in. stroke, are 
steam-jacketed, as are also the covers, and.the valve-chests are 
placed outside, as shown in the engravings, so that the valves 
are readily accessible. The cylinders, which are cast together, 
are bolted to the top of the firebox-casing, and are well. con- 
nected to the crank-shaft plummer-blocks by strong tie-bolts, as 
will be seen from the elevation and plan. 

The engine is fitted with expansion-valves, arranged.to cut 
off at from one-six to one-third the stroke, these valves being 
worked by separate eccentrics; and the main slide-valves are 
fitted with relief-rings for removing the pressure onthe. back. 
The engine is also provided with an excellent copper. feed-water 
heated, neatly arranged in the upper.part of the smokebox 
above the tubes. In this heater the feed-water is partly, heated 
by the exhaust steam, and it enters the boiler nearly at the 
boiling point. As regards the working parts of the engine, the 
piston-rods are of steel, and the pistons themselves are of malle- 
able cast iron. The connecting-rods, crank-shaft, &c., are of 
wrought iron, and all the bearings are of ample size. The boiler 
pressure is intended to be 100 lb. per square inch, and the work- 
ing speed of the engine 125 revolutions per minute; but this 
speed’ may be increased to 150 revolutions, if desired. The 
workmanship of the engine is excellent throughout, and the 
makers state that when working with a full load, and developing 
from 25 to 30 horse power, as measured by the friction-brake, 
the consumption of Welsh coal is only about 34 lb. per dyna- 
metrical horse power per hour, this being equal to about 24 lb. 
per indicated horse power per hour—an exceedingly good re- 
sult. The engine shown in our engravings is, for convenience, 
mounted on cast-iron pedestals; but engMhes of the same class 
are <i course nounted on wheels in the usual way, when re- 
quired. 





